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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuu Na€T MNPECTaBICHUE O LEJsAX, OOIIe CTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiep KaHHe,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPEIEIAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBAaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OO0YyYaromerocss Mo OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTePHAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOoJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIHIECTB B MPUPOJE, O IMYTAX PEHICHUsS TiI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIesITEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

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



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

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTra, KOTOpPbIM  ABJISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOro YpOBHS:

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

— Ilepuoanyeckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKOW COCTAaBIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOTrO MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B GOPMHUPOBAHUHM U PA3BUTUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHUSI Ba)KHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUid, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

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

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA [EHHOCTH XUMHYECKMX 3HAHMWA [UIsI BBIPAOOTKH HOKOJIOTHUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOTHOMN Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMeceil.

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

Xumuueckass ¢opmysna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMHUYECKUX PEeAKIUi (COeTUHEHUs, Pa3I0KEHUs, 3aMEIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJJaBJIeHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
OMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuid (pasjokeHHue 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, AUCTWLIALUSA, XpoMaTtorpadus, MpoBeeHNE OYUCTKH OBAPECHHON
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  IPOBENCHMSI  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHMYECKHX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

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

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

dusnyeckue cBouMcTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacpileHHble ¥ HEHACHIMIEHHBIE PACcTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B paCTBOPE. XMUMHUYECKUE CBOMCTBA BOALl. OCHOBaHHS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Kmaccudukanuss ocHoBaHWM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COETUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEECICHUE COACPKaHUs KHUCIOpOAa B BO3AYyXE, MOJIYyUYCHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3iaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHWE, PACNO3HABAHWUE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3ll0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEILIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE  BHEOMATEpPHAJIOB),



UCCIIEIOBaHUE O00pa3lloB HEOPraHMYECKHUX BEIIECTB pPAa3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

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

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. Ileproanueckast cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oronsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paanyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA HAayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM 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 MOHATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

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

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHU4YecKasi peaKkius

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

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAUIMUYECKOW PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanuys XuMAYeCKUX Peakivii Mo pa3InyHbIM MpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

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

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOIICTBa KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOMPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUANIOB), TMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapakTepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIWe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUe CBOMCTBA. OKCHUIBI CEpbl KaK MPEACTABUTEIIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (00Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHHUsS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyeckrue 1 XMMHUYECKHUE CBOMCTBA, OMyuyeHUe U npuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arps3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). dDocdop,
aJyoTpornuele Monupukauuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3nvecKue U XUMHUUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, PACIpPOCTpaHEHWE B MPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKUue MpoOJeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, IMTapPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKne U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBINA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OejKax, yriieBojax — 1 UX
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IMOJIY4YEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHust 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B IPOMBIIUICHHOCTH. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobraembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBOWCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUs caxapa IoJj JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BUJEOMATEPHUAIIOB), U3y4eHUE  Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Meraminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
crocoObl mosydeHus MeTtaiioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[{enouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucteMe XMMUYECKUX
anemenToB /. Y. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucteme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHME aroma, HaxoxJIcHUE B mpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAIMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOLIAA cpeaa

Bemectsa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

nu3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBHBIX MPEIMETOB
€CTECTBECHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJCKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XUMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIMYHOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAUUN W
pacIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, NMOHWMAaHUs 3HAYEHHUS XMMHYECKOWM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaiuei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCEe OSTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBISIOLINE
OCHOBY Il TIOHUMAHUSI CYIIIHOCTH HAYYHOW KApTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SBJICHHM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHus ¢ yUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATILHOM Cpejie;

6) PK0JIOTrHYECKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS
MpaBuWJI 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKAIOIIENW MPUPOAHON CPEIOU, JIJIS TIOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHWS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHUKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OOecCIeunBarOT (GopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATh CMBICT XMUMHUYECKHX TMOHSATUM (BBIACISATH WX XapaKTEPHBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE PACCYXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHYECKON Peakly — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUIN BBISIBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBaTe/IbCKe JeCTBUSL:

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

MPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoJaTh 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, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABJICHUS, MOTYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS  HMH(POPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
npyrumu ¢popmamMu rpadyKu U UX KOMOHWHAITUSMU,

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

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juajora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEHJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0
pe3yJIbTaTOB BBIMOJIHEHHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W HMCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCAJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbosee 3PpPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHUs! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIeJIM, YMEHUE
UCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



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

K koHIy o0yueHus B 8 Kjacce rpeaMeTHbIe pe3yabTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasi peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PAaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAsl CBA3b, MOH, KaTUOH, aHMOH, PACcCTBOp, MaccoBas J0Jid BeEIlEeCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBjieHUs (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJleHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTeMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMIOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», Maneie u
OonbllIMe TEPUOABl, COOTHOCUTH O003HAUYEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

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

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

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOpPOJAA), MNPUTOTOBJICHUIO
PACTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIbIO HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHK U JPYTHeE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBLHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PAcTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JAIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMys
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckol CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOlIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, N0 TEIJIOBOMY 3P (hEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XHMHYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



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

BBIYHCIIATh OTHOCHUTEIIHYIO MOJEKYJISPHYIO 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/IOBaHMEM, a TaKXKe IMpaBUiia OOpalleHus 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 MBICIUTEIBHON NEATEbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(PPOBBIE)
KoHnTpoJbHbIE IIpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acThb
€CTECTBO3HAHHUS U
1.1 . 5 1 2 https://m.eds00.ru/YNVIX660G
MPAKTHYECKOU JEATESITbHOCTH
YyeJIOBeKa
BemecTBa 1 XuMu4ueckue
12 n 15 1 1 htps://m.eds00.r/ONNXR1VFO
peakiuu
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYECKUX BelllecTB
Bosnyx. Kucnopon. IToustue
2.1 X poa 6 0 1 https://m.edsoo.ru/DSBORTY30
00 okcHamax
Bonopon. Ilonsarue o
2.2 8 0 1 https://m.edso0.1u/5D61JZ6PS
KHCJIOTaX U COJIIX
Boxa. PactBopsl. Ilonsarue 00
2.3 A p 5 1 1 https://m.edsoo.ru/M13I15KJBM
OCHOBaHHUAX
OCHOBHBIE KJIACCHI
2.4 . 11 1 1 https://m.edso0o0.ru/0T5SASMOWT
HEOPraHUYECKUX COCAMHEHUI
Uroro no pazgeny 30

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




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

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

I10 ITPOTPAMME




9 KUIIACC

KoauvecTBo yacoB
HaumeHnoBaHue pa3/aesioB U TeM DJiIeKTpoHHbIe (HH(POBHIE)
Ne /i Konrtpoabnbie Ilpakruueckue
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3znea 1. BemmecTBo 1 XUuMH4YeCKHEe peaKkul
[ToBTOpEHME U yrayOieHne 3HAaHUN
1.1 P Ty 5 1 0 https://m.edsoo.rt/EQETUT35Z
OCHOBHBIX pa3/iesIoB Kypca 8 kjacca
OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX
1.2 . 4 0 0 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPOIUTHYECKAS UCCOITUAITHS.
1.3 P A HHat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMUYECKHE peakllii B paCTBOPax
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M X CO€IHHEHUSA
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.1 = P p 4 0 1 https://m.edsoo.ru/ZTN1F7001
anemeHTOB VIIA-rpymmsl. ['anoreHst
OO61mas xapakTepruCcTHKa XUMUYECKIX
22 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 1 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHTOoB VA-rpymnmsl. A3ot, pochop u 7 0 1 https://m.edsoo.ru/VOXDOUX2S
WX COEMHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 anemeHToB IVA-rpynmel. Yriaepon u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KpPEMHUH U UX COSIMHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 ‘ OO1ue cBoiicTBa METAIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxueiinme MeTaibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Pa3nen 4. Xumusi u okpy:xamomasi cpeaa
BemectBa u Marepuainsl B ;KU3HU
4.1 3 https://m.edsoo.ru/TEFNBWEF7Y
YyeJIOBEKa
Hroro no pazgeny 3
PesepBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoauvecTBo yacoB
Ne Harta JJIeKTPOHHBbIE UM (PPOBBIE
Tema ypoxa KonTpoabhbie IpakTHyeckue
n/n Bcero u3y4yenust  o0pasoBaTesbHbIE PeCypChl
padoTsI padoTsI
[Ipeamer xumun. Ponps xumuu B
1 pea 1 0 0 https://m.edsoo.ru/L62DS2CZR
JKU3HU YenoBeka. Tera u BelecTna
[TonsiTHE O METOAX TTO3HAHUS B
2 1 1 0 https://m.edsoo.ru/9ZJ AEW050
XUMHUH
[IpakTrueckast padora Ne 1
«[IpaBuna pabot abopato
3 p" P bI B JAbOpatopui 1 1 0 1 https://m.edsoo.ru/LSEW4353D
npuémbl 00paIeHNs C
71a00paTOPHBIM 000PYIOBAaHUEM
YucThle BEelecTBa U CMECH.
4 H . 1 0 0 https://m.edsoo.ru/6TME21FW8
Crioco0nI paznieneHust cMecei
[TpakTnyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 0 1 https://m.edsoo.ru/K3LSSMCRY
OUHMCTKHU TTOBaPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJTBI 1 0 0 https://m.edsoo.ru/BLS04WTBS8
XUMUYECKUE dNIEMEHTHI. 3HAKH
7 1 0 0 https://m.edsoo.ru/AH3D4DNAX
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB
8 [IpocTbie 1 clnoKHbBIE BELIECTBA 1 0 0 https://m.edsoo.ru/DXJBSTJ95
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 0 0 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMUYecKasi hopMyIa.
10 H Popwy 1 0 0 https://m.edsoo.ru/IMC496FX6

BaneHTHOCTh aTOMOB XMMHUYECKUX
9JICMCHTOB




11

12

OTtHOcHTENbHAS aTOMHAs Macca.
OTtHocuTeNbHASI MOJIEKYJISIPHAS
Mmacca

MaccoBas J0JIA XUMHYECKOI'O
3JICMCHTA B COCIMHCHUHU

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QOMVE

13

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

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

14

15

duznueckre 1 XUMUYECKUE
ABJEHUS. XUMHAYECKasl peaKus

HpI/I3HaKI/I " YCJIOBUSA NPOTCKAaHUA
XUMHNYCCKUX peaKHI/Iﬁ

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNIK QS5

16

3aK0H COXpaHEHHUsI MaCChl BEIIECTB.
XHWMHUYECKUE YPABHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

18

19

Boruncnenus koimyecTBa, Maccsl
BEILECTBA 10 YPABHEHUAM
XUMUYECKHUX PeaKLni

Knaccudukanus XuMHuecKux
peaxiuit (CoeIMHEHUs, Pa3OKEHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoNeaucT. O6o0IIeHNE U
CUCTeMAaTH3aIHsI 3HAHHHA

https://m.edsoo.ru/LUY9U3EQE

https://m.edsoo.ru/L4807LAGB

https://m.edsoo.ru/PIWARH3AB

20

KonTponbHnas padora Nel no Teme
«BemiecTBa 1 XUMHUYECKUE
peaxkmumn»

https://m.edsoo.ru/ON62SNERU

21

Bo3ayx — cmech razos. CocraB
BO3Ayxa. Kucinopon — sneMeHT u
npoctoe BeniecTBo. O30H

https://m.edsoo.ru/XONONRN1P




22

23

24

25

dusnyeckne U XUMHYECKHE
CBOMCTBa KHCIOpOa (peakuu
okucnenus, ropenue). [loustie 06
OKCHJIaX

Crioco0bI nostyyeHust KUCI0poa B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
[Ipumenenue kucnopona

TennoBoii 3 PexT XMMUIECKOI
pEaKIMu, TIOHSITHE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U PHJIOTEPMHUYECKUX PEaKIUIX

TormBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
HPEJOTBPALLICHUS

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

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

26

[IpakTuueckas padora Ne 3 o teme
«Ilonmydyenue u cooupanme
KHCJIOPO/Ia, N3yYeHHE eTO CBOMCTBY

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

27

28

29

Bonxopon — anemeHT u mpocToe
BelecTBO. HaxoxaeHnue B nmpupoje
DOu3NYeCKUe U XUMUYECCKHE
cBolicTBa Bogopoaa. [Ipumenenue
BOJIOpOJIA

TloHATHE O KUCIIOTAaX U COJISIX

https://m.edsoo.ru/WD392ACWB

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

https://m.edsoo.ru/TMWNIVC43

30

31

Crioco0bI nostyueHust BOAOPOa B
naboparopuu
[IpakTuueckas padora Ne 4 o reme

«[Tomyuenue u cobupanue
BOJIOPOJia, U3YYEHHE €r0 CBOMCTBY

https://m.edsoo0.ru/COTO9UCIP

https://m.edsoo.ru/SS3WAX33K




32

33

MoutsipHbIii 00bEM Ta30B. 3aKOH
ABoraapo

Brruncnenus o0b€Ma, KOIMuecTBa
BEIIIeCTBa ra3a o ero u3BeCTHOMY
KOJIMUECTBY BEILECTBA WK 00BEMY

https://m.eds0o.ru/M3KSO10QDQ

https://m.edsoo0.ru/MXGOY304M

34

Brruncienns o0bEMOB ra3os 110
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHUI
rasoB

https://m.edso0o.ru/9TQ8AXABY

35

36

37

38

dusnueckre u XUMUYECKAE
CBOMCTBA BOJBI

CocraB ocHoBauuii. [Toustue 00
WHIUKATOpax

Boga kak pactBoputens.
Haceimiennsie 1 HeHACHIIIIEHHBIE
pacTtBOpbl. MaccoBas 10
BEIIECTBA B PaCTBOPE
[Ipaktrueckas padota Ne 5 o Teme
«[IpuroroBrieHne pacTBOPOB C
onpencnEéHHON MacCOBOU 10EN
pPacTBOPEHHOTO BEIIECTBA»

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

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

39

KonTponbHnas padora Ne2 no teme
«Kucnopoa. Bogopoxn. Boga»

https://m.edsoo.ru/JM7935DRY

40

41

Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

[Tomydyenue 1 XuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M
aM(pOTEpPHBIX OKCHJIOB

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

https://m.edso0o.ru/8JAZ9YWS2




42

43

OcHoOBaHUS: COCTaB,
KJaccu(uKalus, HOMEHKIATypa

[TonydyeHnune u XuMHYECKHE CBOMCTBA
OCHOBaHUM

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

https://m.edsoo.ru/GD9A28ROE

44

45

46

Kucnotsl: cocras, kinaccudukarmus,
HOMEHKJIaTypa

[TonydyeHnne u XuMHYECKHE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIOCOOBI OMYYEHUS, XUMHUYECKHE
CBOMCTBaA

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIMI9TJ

47

[IpakTrueckas padora Ne 6.
Pemenne OKCIICPUMCHTAJIbHBIX
3a7a4 1o Teme «OCHOBHBIE KIIacChl
HEOPTaHUYECKHUX COCAUHECHHI

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

48

FeHeTI/I‘IGCKaSI CBA3b Me>1<)1y
KJIaCCaMU HEOPraHUYECKUX
COeTMHEHNN

https://m.edsoo.ru/YDS6ZRE31

49

50

51

O000111eHHE U CUCTEMATU3 AN
3HAHUH

KonrtponsHas padora Ne3 o reme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

[IepBble NOMBITKN KJIAaCCU(PUKAUU

XUMHYECKHUX 2IeMEHTOB. IloHsaTHE O
rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.ru/COV3CC214

52

Ilepuonnueckuii 3aK0H U
Ilepnonnueckas cucrema

https://m.edsoo.ru/X9F1NR3U8




53

XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneena

[Iepuonsl, rpynnel, NOATPYIIIILI

https://m.edsoo.ru/NOMWWIRX
N

54

55

56

57

58

Crpoenue atromoB. COCTaB aTOMHBIX
anep. N3oTomsl

CtpoeHue IeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [leproanueckoit
cucremsl [. 1. Menaeneesa

XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJI0KESHHUIO B
ITepuoanueckoii cucreme /1. U.
Menpaeneena

3nauenue [lepuonnyeckoro 3akoHa

JUISL pa3BUTHS HAYKU U TPaKTUKHU. [I.
H. MenzeneeB — y4€HBIN, MEAaror

Y TPaKJTaHUH

Peseprubiil ypok. O600111eHIE U
cucTeMaTH3anus 3HaHui /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNVEB2

https://m.edsoo.ru/YIP0O4OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTtponbHnas padora Ne4 o teme
«CTtpoenne aroma. XuMUUIeCKast
cBsi3b» / Beepoccuiickas
npoBepoyHas paboTta

https://m.edsoo.ru/FTIZF99WEF

60

61

DIEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX AJIEMEHTOB

HMonnas xumuueckas CBSI3b

https://m.edsoo.ru/HZA110EDS

https://m.edsoo.ru/3SY1RJKVI




KoBanenTHas IMoJIApHAasa

62 1 https://m.edsoo.ru/EOL3MT2AE
XUMHUYECKAS CBA3b
K € e

63 OBAICHTHAA HENOILAPHAA 1 https://m.eds00.ru/9Y VR3FUXI
XUMHUYECKAS CBI3b

64 CreneHns OKUCIEHUS 1 https://m.edsoo.ru/RA6CVXM66
O e - e €

65 KHCTITEILHO-BOCCTAHOBHTCLHbL 1 https://m.eds0o0.ru/ZXNCA7DOZ
peakIuu

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.eds00.1u/QPS46Z5PU
PesepBuslit ypok. O60011eHNE U

67 CHCTEMATH3ANIA SHAHIH TO TEME 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue aroma. XUMHUYECKas
CBA3bY»
P 7 . 0000

68 C3CPBHBIM YPOK ° ‘I,HeHHe " 1 https://m.edsoo.ru/7DNRBZ948
cucreMaru3anus 3HaHui

OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonrpoabHbie
Bcero
padoThI

[Tepuonuueckuii 3aK0OH.
[Tepuonnueckas cucrema
XAUMHYECKHX djeMeHToB /I, U.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKHUX 3JIEMCHTOB 1 0
MEPBBIX TPEX MEPUOOB

IIpakTuyeckue
padoTsI

Jara
HU3YyYeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Bunbl XuMu4ecKon CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponbHast padora Nel no treme
«IToBTOpEHuUe u yriydneHue
3HAHWH OCHOBHBIX Pa3zeioB Kypca
8 kimacca»

Knaccudukanms xumMuaecknx

peakLuil o pa3InyHbIM 1 0
IIpU3HaKaM

https://m.edsoo.ru/WTOIWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [ToHsITHE O TOMOTE€HHBIX 1 0
Y T€TEPOTEHHBIX PEAKIIHSIX

https://m.eds00.ru/6VLXCYY7N

TlonaTne 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIOIINE

https://m.edsoo.ru/H4FH7NZNM




Ha CKOPOCTb XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHs

OKHUCIIUTENLHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUN

https://m.edsoo.ru/648V11026

10

Teopust AIEKTPOIUTUYECKOMN
mucconranui. CUIIbHBIE U Cl1a0ble
ANEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

12

13

HoHnHbIe ypaBHEHHsI peakui

XUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABICHUIMA
00 3JIEKTPOJIUTUYECKON
JIACCOIHAIAN

XHWMHUYECKHE CBOMCTBA COJICH B
CBETE IPEICTABICHUI 00
AIEKTPOJIUTUYECKON JUCCOLMAIIIT

https://m.edsoo.ru/VN2SBION1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

14

15

16

[TonsiTe o runponuse conen
O000I11IeHIE U CUCTEMATU3AIUS
3HaHUH

ITpakTuyeckas padora Ne 1.
«PernieHne s3kcriepuMEHTATbHBIX
3a1au»

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

https://m.edsoo.ru/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIJT4

17

KonTponbnas padorta Ne2 no teme
«DNEKTPOTUTHYECKAS
aucconnanus. XuMHU4ecKue
peakIu B pacTBOpax»

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

18

OO6mrast XxapakTeprucTruKa
rajoreHoB. XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/NNYKYZF12




19

Ha IIpUMepe XJIopa

XinopoBogopoa. ColisiHast KUCIOTA,
XMMHUYECKHE CBOICTBA, MOJIyUYEHHE,
MIPUMEHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuyeckas padora Ne 2 o Teme
«IlomydeHue CONsTHOM KUCIIOTHI,
HU3y4YECHUE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

22

23

Beruucnenus no ypaBHeHHUIM
XMMHYECKUX PEAKIUH, €CIIU OJUH
W3 pEeareHTOB JIaH B U30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynisl

AnnorponHsie MOAH(pUKAUT
cepbl. Haxoxaenune cepsol u e€
COEIMHEHUI B IPUPOJIE.
XHUMHUYECKUE CBOKWCTBA CEPBI

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

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO

24

CepoBoiopo/i, CTpoeHuUe,
(1)H31/I‘-I€CKI/I€ U XUMHUYCCKHUEC
CBONCTBA

https://m.edsoo.ru/ECGX2B40W

25

26

Oxcupl cepbl. CepHasi KHCIIOTA,
(bu3MYeCcKre U XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE

XUMUYECKUE pEeaKLny, JIEXKAIINE B
OCHOBE IPOMBIIIIEHHOTO criocoba
ITOJIyYEHUSI CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpebl
COEJIMHEHMSIMU CEPBI

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4




27

28

29

Brrancinenune maccoBoii 10IH
BBIXO0/Ia MTPOJIYKTA PEaKIUU

OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynmesl. A3or,
pacrpocTpaHeHue B IPUPOJIE,
(bU3UYECKHEe U XUMUYECKUE
CBOICTBa

AMMHak, ero Gpu3ndecKue u

XUMHNYCCKHEC CBOﬁCTBa, MIOJIYUYCHHUC
U IIPUMCHCHUC

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/ WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpakTuueckas padora Ne 3 o Teme
«[lomy4yeHne aMMuaKa, U3y4ceHue
€ro CBOICTBY

https://m.edsoo.ru/JORP64IF]

31

32

33

34

A3oTHas KUCIOTa, €€ prusmueckue
Y XMMHYECKHUE CBOMCTBA

Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX
ynobpenuii. Xumuueckoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHHSIMU a30Ta

dochop. Oxeun docdopa (V) u
dbocdopHas kucnora, pusndeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyIeHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPAIbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOTHOM cpenbl hochaTamMu

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HU65V




35

36

37

VYraepon, pacnpocTpaHeHHE B
npupoje, Gpuzndeckue u
XUMHUYECKHE CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue
U XMMHYECKHE CBOMCTBA.
DKoJjoruveckue npooIemsl,
CBSI3aHHBIE C OKCUJOM YyTJepo/ia
Iv)

YroapHas KUCIIOTa U €€ COJIU

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHOQHDG6IPA

38

[IpakTuueckas padora Ne 4 o Teme
"[lostydyeHue yrieKucioro rasa.
KauectBennas peakuus Ha
KapOoHaT-MOH"

https://m.edsoo.ru/G2HZXQGCS8

39

40

41

[lepBoHavasibHBIC TOHATHUS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEAMHEHHMSX YIiIepo/ia
Kpemnuuii u ero coenuHeHus
[IpaxTuueckas padorta Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxHenme
HEMETAJIJIBI M UX COCIUHCHUS

https://m.edso00.ru/30TIZ109Z

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

https://m.edsoo.ru/O7E8D0OD7Z

42

KonTponbnas padorta Ne3 no teme
«Baxuelnme HeMeTayuIbl U UX
COEIMHEHUS

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

43

OO6mrast XxapakTepucTruKa
XUMHUYCCKUX DJICMCHTOB —
MeTauIoB. MeTalutnueckast CBSI3b 1
METaJllIMYeCKast KpI/ICTaJIJII/IquKaH

https://m.edso0.ru/XK1GYPCO1




pemérka. Pu3nyeckue CBOMCTBA
METaJIJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIIEKTPOXUMHUYECKUH Psif https://m.edsoo.ru/Z7YRNPAEW
HaIpsDKEHUH METaJlIOB
OO6u1re crnocoObl MOTyYSHHS
MeTamnoB. CriaBel. Berancnenns

45 [0 YPAaBHEHHUSAM XUMHYECKUX https://m.edsoo.ru/G54GDQI2D
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH

46 [ToHsiTHE O KOPPO3UK METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 Il{enouHBIC METAILIBI https://m.edsoo.ru/X1B4BPUW?2
OKcHabl ¥ THAPOKCUABLI HATPHS U

48 A AAPOXCHAKL Hatp https:/m.eds00.ru/Q4DX0G3U9
KaJns

€JIOUHO3EMENILHBIE METAIUIBI —

49 1 . . https://m.edsoo.ru/REOCDYO0K6
KaJIBIIUI U MarHui

50 BaxkHelnme coenMHEHNS KAJIbIUS https://m.edsoo.ru/CJRO6CMZA
O00011IeHNE U CUCTEMATHU3aIUs

51 o https://m.edsoo.ru/OSPXGG1BE
3HAHUH
JKEcTKOCTh BOIBI U CIIOCOORI €€

52 https://m.edsoo.ru/ WEMBFTTTP
yCTpaHEHUS
[TpakTruyeckas padora Ne 6 o Teme

53 "XécTkocTh BOABI U METOMBI €€ https://m.edsoo.ru/NFIROKB8J
ycTpaHeHHs"

54 AmoMunni https://m.edsoo.ru/9ZJ8RD1TV
AmdoTepHbIe CBOWCTBA OKCUIA U

55 https://m.edsoo.ru/NISKIIOJ5
THJIPOKCH/IA

56 Keneso https://m.edsoo.ru/F20NJR5SR




57

58

OKCHIBI, THIPOKCHJIBI U COJTU
xenesa (I1) u xxenesa (1II)

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[TpakTuyeckas padora Ne 7.
Pemrenne skciepuMeHTAIBHBIX
3a1a4 1o teMe «BaxkHenmue
METAJUIbl U UX COCAUHEHUS»

https://m.edsoo.ru/ZN7G0QSMX

60

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OUH
W3 pEareHTOB JIaH B U30BITKE HIIN
COJICPKUT pUMecH. Brruncnenus
MacCOBOH J0JIM BbIX0OJa POIYKTa
peakuuu

https://m.edsoo.ru/AYD2HESIY

61

62

63

O0001IeHYE ¥ cCUCTEMATU3 AL
3HAHUH

KonrtponbHast pabota Ne4 o reme
«Baxnennme MeTajuibl 1 UX
COETUHEHUS»

BemecrBa u MaTcpuaJibl B
MMOBCEAHEBHOM KM3HU YEIOBEKA

https://m.edsoo.ru/BSTOVTKOP

https://m.edso00.ru/703C804GN

https://m.edso00.ru/OFI32JMT0

64

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIleu cpebl

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

65

66

Ponp xumuu B perreHnn
HKOJIOTMUYECKUX MPOOIeM

PesepBHrlIit ypok. O6001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHU

https://m.edsoo.ru/180Q203Y28

https://m.edsoo.ru/DT1BAS5U4

67

PeseprubIil ypok. O60061eHIE 1

https://m.edsoo0.ru/P52TJZNXV




cucreMarusanuia 3HAHUM

68 PesepHblit ypok. O6001eHue 1

cucreMarusanuia 3HAHUM

https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOr0
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs

1

Ilo Teme: ((HepBOHa‘laJ'IBHI)Ie XUMHUYCCKUEC ITOHATHA»

1.1

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX TOHSATHHA: aTOM, MOJEKYJa,
XMMHYECKHH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMEChH
(ogHOpO/AHAs M HEOAHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca,
MaccoBasi JI0J1 XUMHUYECKOIO 3JIEMEHTAa B COEJMHEHUH, MOJISPHBINA
00bEM, XHMMHUYECKas peakmus, KiacCcu(UKamus peakuuid: peaknuu
COEAMHEHUS, PEAKIMHU PA3JIOKEHMsI, PEaKLUU 3aMELICHMs, pPEeaKLuu
oOMeHa, 9K30- M DJHIOTEPMUYECKHE pEaKUWH, TerioBol 3¢dekT
peakuM, pacTBOp, MaccoBas JoJs  BellecTBa  (TMPOLIEHTHas
KOHIIEHTpallKs) B pacTBOpE

WIUTIOCTPUPOBATHL B3aUMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHH |

NPUMCHATH 5TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX npeBpameHHﬁ

1.3

WCIIOJIb30BaTh XHWMHUYECKYI0 CHUMBOJIUKY JJIsi COCTaBJI€HUS (HOpMyI

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

1.5

1.6

PACKpPBIBATH CMBICIT 3aKOHOB COXPaHCHUA MACChI BCIICCTB, IMOCTOAHCTBA

COCTaBa, aTOMHO-MOJICKYJIAPHOTO YYCHHS, 3aKOHA ABOFa)IPO
OIpPEACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCOAUHECHUAX

KJIacCU(UIUPOBATh XMMHUYECKHME peakuuu (10 YHCIy U COCTaBY

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIIOBOMY 3 (deKTy)

1.7

1.8

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIISAPHYHO W MOJIIPHYIO MACChI

BEILECTB

BBIUUCIIATE MACCOBYIO JOJIFO XHMHUYCCKOTO JJIEMCHTaA II0 (I)opMyne

COCIUHCHHS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BEHIECTBA B PACTBOPE

1.10

INPUMCHATE CCTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUA — Ha6J'IIO,Z[CHI/IC,

HU3MEPEHHE, MOJEITHUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN )

ITo Teme: «Baxnennme npecTaBUTEIN HEOPraHUYECKUX BEILECTB)




2.1

2.2

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHUI: OKCHJ, KUCIOTA,
OCHOBaHUE, COJIb
ONpEeAEATh IPUHAMICKHOCTh BEUIECTB K ONpPENEIEHHOMY Kiaccy

coeuHeHui no popmynam

2.3

KJ'IaCCI/I(l)I/II_[I/IpOBaTB HEOPraHN4€CKNEC BEIICCTBA

24

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIECTB
pa3IMYHBIX  KJIACCOB,  MOATBEpXKJash  OMHCaHUE  NpUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA

2.5

IIPpOrHO3UpPOBAThb CBOICTBa BCIICCTB B 3aBUCHUMOCTH oT Hux
KauCCTBCHHOI'O COCTaBa, BO3MOXHOCTU [IPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

3.2

CIEAOBaTh MpaBWJiaM  TOJIb30BAHUS  XHMHUYECKOW  MOCYIOH H
nabopaTopHbIM O0OpYyIOBAaHUEM, a TaKXKe MpaBUiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUUSMH 110 BBIMOJHEHUIO
nabOpaTOPHBIX XMMHYECKUX OIBITOB MO TOIYyYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOJa M KHUCJIOPOJA), IMPUTOTOBIICHUIO
pacTBOPOB € ONPENEIEHHON MaCCOBOM J10JIE€M pACTBOPEHHOIO BEILIECTBA,
IJAHUPOBaTh U TPOBOJAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacmo3HaBaHUIO PAcTBOPOB IIEIOYEH W KHCIOT C TOMOUIBIO

MHJMKATOPOB (JaKMyc, (heHo(pTanent, METUIOPAHK U IPYTHE)
MIPOBOJUTH PACU€ThI [0 YPaBHEHUIO XUMUYECKON peakuu

I[To Tteme: «llepuonnueckuit 3akoH u Ilepuoanueckas cucrema
xumuyeckux oanemeHtoB J[. W. MengeneeBa. CtpoeHue aTromoB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIBLHBIC PEAKITUID)

PaCKpBIBATE CMBICII OCHOBHBIX XHUMHWYCCKHUX MMOHSTHH: AApoO aroma,
BHCKTpOHHLIﬁ clion arTomMa, aToOMHasda Op6I/ITaJ'IB, paauyc aroma,
XUMHYECKasd CBA3b, IOJAPHAA W HCIOJSAPHAad KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIBHOCTh, HOHHAA CBA3b, HOH, KATUOH, dHUOH, CTCIICHb

OKHCJICHUA

KJIaCCI/I(I)I/ILII/IpOBaTL XHUMHUYCCKHUEC SJICMCHTEI

3.3

ONKCHIBaTh M XapakTepu3oBaTh TaOnuuHyio ¢opmy Ilepuonnyeckoit
CHCTEMBbl XMMHYECKMX DSJIEMEHTOB: pa3jiuyaTbh MOHATUS «TJIaBHAs
noxarpymnna (Arpynna)» u «obdouHas noarpymnmna (brpymnma)y, «manbsie»

H «OOIBIIHEY NEPpUOAbI




34

packpsiBaTh cMmbich [lepuoguueckoro 3akona JI.M. Menneneena:
ACMOHCTpHUPOBATh INMOHUMAHUC HGpHOI[H‘-IGCKOﬁ 3aBHUCHUMOCTH CBOMCTB

XHUMHUYCCKUX 3JIEMCHTOB OT UX IIOJIOXKCHHUA B Hepnozmqecxoﬁ CUCTEME

3.5

COOTHOCUTb  00O3HAu€HWs, KOTOpble  HUMEHTCI B Tabiuue
«Ilepnoguyeckas cucrema xumuueckux vieMeHros .M. MennaeneeBa»
C YMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHsSI aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsii sjapa, oOliee YHUCIO 3JIEKTPOHOB U

pacnpesiesieHne UX Mo 3JIEKTPOHHBIM CI0SM)

3.6

OIIpCACIIATL CTCIICHDb OKHCIICHUSA 3JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX

3.7

OIIpCACIIATL BHJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaH u I/IOHHaH) B

HCOPraHN4YCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepsieMOro
pe3yJjbTaTa

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1

IIo Teme: «BemiecTBo 1 XUMHYECKas peakuus»

1.1

1.2

1.3

1.4

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX MOHSTHH: pacTBOp,
JJIEKTPOJIUTBI, HEAJIEKTPOIMUTHI, JAJIEKTPOJIUTHYECKAs JIHCCOLMALINS,
peakiMM HOHHOTO OOMEeHa, KaTalu3aTrop, XWMHUYECKOE pPaBHOBECHE,
oOpaTuMble u HeoOpaTuMbIe peakuuu, OKHCJIUTENBHO-
BOCCTaHOBUTEIIbHBIE peakuuy, OKHUCJIUTEb, BOCCTAaHOBUTEb,
OKHCJICHHE ¥  BOCCTAHOBJIGHHWE,  aJJIOTPOINus,  aM(pOTEpHOCTb,
XUMHAYecKas  CBA3b  (KOB&IEGHTHAs,  HWOHHAs,  MeTaJUIMyecKas),
KpHUCTAJUIMYECKas PEIIETKA, CIUIABbl, CKOPOCTh XUMUYECKON PEAKIINN

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX IIOHATUH H
MIPUMEHSTH 3TU MOHATHUS IPU OMMCAHUU BEUIECTB U WX MpEeBpallieHuit

COCTABJISITh YPAaBHEHHsI DJIEKTPOJMTHUECKOW JUCCOLMAIUM  KHUCJIOT,
LIEJI0YEN U COJIEM, TIOJIHBIE U COKpALIEHHBIE YpPAaBHEHUSA pEaKLUH

MOHHOTO OOMEHa

PaCKpbIBaTb CYHIHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTEIIBHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaiaHca 3THX peakuuit

L.5

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XUMUYECKOM pEeaKIuu

Ilo Temam: «Hemerayuibl M HUX coequHEHHUSI» U «MeTaibl U UX




COCIUHCHUA»

2.1

2.2

XapaKTepU30BaTh (OMUCHIBATH) OOIME M CIeNU(PUYECKUEe XUMUUYECKHE
CBOMCTBA TPOCTBIX M CIOXHBIX BEIIECTB, IOATBEPXKAas OIMCAHUE
MpUMEpPaMU MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX

XUMHYECKUX PEAKIUI

COCTaBJISITb YPAaBHCHUA peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUC

TeHETUYECKOM CBA3H MEXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOXHOCTH MPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Ppa3JIMYHbIX

YCIOBHUAX
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2.5

3.1

Clle/IoBaTh ~ NpaBWJaM  TIOJb30BaHUS  XMUMHYECKOHW  IOCYAOH U
abopaTOpHBIM 00O0PY/IOBAaHUEM, a TakKXKe MpPaBWIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIIOJHCHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHIO M COOMPAHHIO

ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKUCIIOTO ra3a)

IIpOBOAWTD pc€aKkuunu, IMOATBCPKAAOIINC Ka4eCTBEHHBIN COCTaB
Pa3IUYHBIX BEIIECTB: PaCclO3HABATH OMBITHBIM MyTEM XJIOPUA-, OPOMHU]I,
voaua, kapOoHat, docdar, cuIukaT, Ccyiabdar, THAPOKCHIUOHBI,
KaTHUOHBl aMMOHUS, MOHBI M3YyUYEHHBIX METaJJIOB, MPHUCYTCTBYIOIINE B

BOAHBIX paCcTBOpax HCOPraHMYCCKUX BCUICCTB
[To Teme: «XuMHS U OKpY’KArOIAsl Cpeay

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYeckux nonsatui: ITJIK BemecTsa;

KOppO3HUsl METAJIJIOB

3.2

MPUMEHITh OCHOBHBIE ONEpalliid MBICIUTEIbHOW ACSITeTbHOCTH —
aHaJIM3 U CUHTE3, CPaBHEHHE, 0000IIeHNEe, CUCTEMATHU3AIINIO, BEISIBIICHNE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3€M — ISl U3y4YEHUS] CBOWCTB BEIIECTB U
XUMHUYCCKUX peaKHI/If/'I; eCTeCTBeHHOHay‘—IHI)Ie METOAbI IIO3HAHUA —
HaOItoIeHNe, U3MEPEHUE, MOJICTHPOBAHUE, IKCIIEPUMEHT (pEalIbHbIN U

MBICJIEHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATUA

1.1

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YelOBeKa. XUMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

ITonsTHEe 0 MeTOAaxX MO3HAHUSA B XMMHUM. UHCThIEC BEIIECTBA U CMECH. CriocoOsbl

pas3neneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XHUMHYSCKHX

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

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi OISl XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemecrBa. Moiss. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IuHUI BemiecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

1.6

dusnueckue U XUMUYECKUE ABJICHUA. XUMHUYECKAs peakuus U €€ MPU3HAKHU.
3aKOH COXpPaHEHHUs Macchl BEUIECTB. XUMHUUecKHe ypaBHeHus. Kinaccudukanus

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

1.7

XHUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYA0H, ¢ paBUiIaMu
paboTel B JabopaTopur W TpuUEMaMH OOpalieHus C J1abopaTOPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIeCTB, HaOMogeHHe GU3NYecKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJIa, PACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHACHCAIUsl BOJbI) U
XUMUYECKUX  (TOpeHHE  CBEYM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWUW, HAOMIONEHWE W ONMUCAHUE
MPU3HAKOB TMPOTEKAaHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEUCTBHE Kejie3a ¢ PAaCTBOPOM
commu meau(Il), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILISAIMS, Xpomarorpadus), MpOBEICHUE

OUYMCTKHU MOBAPEHHOM coyn, HAOII0IeHNE U ONMCAHKUE PE3YIbTATOB MIPOBEICHUS




2.1
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23

OTBITa, WIIFOCTPUPYIOIMIETO 3aKOH COXPAaHEHHS] MacChl, CO3JaHHE MOJeINei

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3nyxa. Kucioponm — aneMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KUCIOopoJa B JabopaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — alIoTpornHas MoAU(GUKALHU KACIOPOoIa

TernoBoit 3P PeKT XUMUIECKOH peaKkIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,
yCUJIeHHE TapHUKOBOTO 3¢ (eKTa, pa3pylIeHre 030HOBOTO CIIOs

Bonopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IPHUPOZE,
¢u3ndyeckre M XMMHUYECKHE CBOWCTBA, HNPUMEHEHHE, CIOCOObI IOTYYeHHUS.

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

2.5

2.6

®usnyeckue cBoKcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHL. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU uenoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arpA3HEHUE MPUPOIHBIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJT

Knaccudpukanuss Heopranmveckux coeauHenuid. Oxcuapl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimiue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusnueckne M XUMHUYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HoMmenkiatypa ocHoBaHMil. PU3NYECKHE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenne ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE CBOMcTBa KuCIOT. Psan axktuBHocTH MeTaiioB H.H. Bekerosa.

[Tomy4yenue kucnot
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Comu. HomeHnknatypa coseil. @uU3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue cose

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYICCKUX COCIII/IHGHI/Iﬁ




2.11

3.1

XVMMHYECKUN  DKCIEPUMEHT: Ka4eCTBCHHOE  OINpPEACICHUE  COACpKaHMS
KHCJIOpO/a B BO3JyXe, MOJIy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NpPEKpallleHus: TOpeHus (11oxkapa), 03HaKOMIJIEHHUE C
o0Opa3llaMl  OKCHJOB U OIIMCaHME HUX CBOMCTB, IMOIydeHUe, coOupaHue,
pacno3HaBaHUE M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONb30BaHUE BUEOMATEPHAIIOB),
HaOmoleHue 00pa3lloB BEMIECTB KOJIMYECTBOM | MOJb, UCCIICJOBAHHE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJABI C MeTallaMM (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJb30BaHUE BUJEOMATEPHAIIOB), OIPEAEICHUE pPACTBOPOB
KACIOT M LIeJloYeil ¢ IOMOIIbI0O MHJMKATOPOB, MCCIEJOBaHUE O0pa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJICHHE HW3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YeHHUe
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKIni HEUTPAIN3alni, IOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJHOrO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIlIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKHX JJIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[TepBple TOMBITKMA KIACCH(PUKAIUU XUMHUYSCKUX DJJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX 3JEMEHTOB (IEJIOYHBbIC U IIEIOYHO3EMENbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT amdoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XuMA4YeCKHnx 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHTtoB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl AJIeMEHTa
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Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOoB NepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxeHuto B [lepuoaunueckoit cucteme .. Menneneena

34

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHMHYECKHUX DJIJIEMEHTOB,
METaJUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB IO TpYINaM H TEpPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ilepronuueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku U npaktuku. .M. MenneneeB — y4€HbIN U

I'pa)XKaaHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecco

OKHCJICHHUSA M BocCTaHOBJICHHUA. OKHCIUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kon

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIJIOB, B3aUMOICHCTBHE THAPOKCHUAA LHUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIHOCTPUPYIOHIUX IPUMEPbI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKuu pa3a0KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo 1 XMu4deckas peaKkuus. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX di1eMeHTOB J[.W.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHUX DJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHI B COOTBETCTBUU C TMOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BellecTBa: BHAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKo# cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

FCHETUYCCKAA CBA3b HCOPraHMYCCKHUX BCIIECCTB

Krnaccudukanys XuMu4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
U3MEHEHMIO CTENEHEH OKHMCIEHHMS XMMUYECKHMX 3JIEMEHTOB, 110 O0OpaTUMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE PpeakluH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IOHATHE O CKOPOCTH XUMUYECKON PEAKIIUU




1.4

L.5

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTue o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOW pPEAKIMA W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe — ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C HCIIOJIb30BAHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C Pa3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Crenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakiuu nonHoro obmeHa. YciioBUsI MPOTEKAHHS PEAKIMHA MOHHOTO OOMEHa,
MOJIHBIE U COKpall€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBAaHMH W COJCH B CBETC TNPEIACTABICHHUNA OO0 3JICKTPOITHTUICCKON

Auccounalnuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHYECKOM peakluu OT BO3JAEUCTBUS pa3iIMYHBIX (HaKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALUM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, MWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHKE OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKIUi (TOpeHHe, PEeaKIUH PasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTAaHUYECKUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTanns!l 1 UX COeAMHEHUS

2.1

O6mass xapaktepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIC CTeTeHH oKucieHus:. CtpoeHne u GU3ndecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoOJIeliCTBHE C METa/NIaMH, HEMETaJJIaMH, IIeIo4aMu). XJIOPOBOIAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHUE, MpuMeHenue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M 4YesjoBeKa. BakHeilmme XIopuabl U UX

HaxO0XJICHUE B MIPUPOJIE




2.2

2.3
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OO6mras xapaktepuctuka diemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GU3NIECKrue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAIINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOaOpOJ, CTpOCHHE,
¢dusnveckne W XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHIESCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kuciaoThl. I[lpumenenune. Conu CepHOM KHCIIOTHI, KAQUEeCTBCHHAs PEaKIMs Ha
cynbdar-uoH. HaxoxkneHue cepel U €€ COCNMHEHUN B TPUPOJE. XUMUUYCCKOES
3arpsi3HCHUE OKPYKAIOIICH CPelbl COCAMHECHUSMH Cepbl (KHCIOTHBIC TOXKIH,

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

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnsl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne U XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHAK,
ero (u3nMveckue W XMMUYECKHE CBOMCTBa, MoiydyeHue u npumeHenue. Comnu
aMMOHUA, nux (i)I/I?)I/I‘IeCKI/IC n XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢du3mvecKkue W XHUMHYECKHE CBOMCTBa (0OIIMe Kak TPEeACTaBUTENsS Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MMUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpeabl COETMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3yXa, MOYBbI

1 BOJJOEMOB)

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

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka 3yeMeHToB I[VA-rpymmbel. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKUCIEHUS. YTJepoJ, aIOTPOIHBIE
MOTUGUKAINK, PACTIPOCTPaHEHHE B TpHpOne, (U3NYECKHEe W XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupozge. OKcuasl yriepoaa,
X (QU3NYEeCKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KHUBBIE OPTraHU3MBI,
MOJTy4YeHHE M NMPUMEHEHHE. JKOJIOTHYecKre Mpo0IeMbl, CBA3aHHBIE C OKCHIOM
yriaepona(IV); rumore3a rno0anbHOTO MOTEIUICHHS KIWMAaTa;, MapHUKOBBIMN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE M XUMHUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue xkapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3AMCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEpPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouomormuecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJHU B HKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHUYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHHUsi B mnpupojge. OOmue mnpeacraBieHusi 00
okcuze kpemuus(IV) u kpemaueBoii kucinore. CUIUKATHI, UX UCIOJIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Y€HHE O00pa3loB HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUI-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(raloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOIIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3Y4YEHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(ar-uoH U HaONIOJeHHe Tpu3Haka e¢
MIPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3amu
a30THBIX U (ochHOpHBIX yIOOpEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUE U
M3Y4YCHHE CBOICTB aMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMSI W (Qocdar-uoH U U3yYCHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHNE BHJEOMATEPHANIOB); HM3YYEHHUE MOJEIEN KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUEe, cOOMpaHME, PACIO3HABAHWE U H3Yy4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHAT- H

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPHU3HAKOB HX IPOTCKaHUA; O3HAKOMJICHUE C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIbI U UX COSTUHEHUS
MeTtaiibl 1 UX COETMHEHUSA

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsi3b U
MeTa/UTMYecKasi KpUCTaUIMYecKas pemérka. ODJIEeKTPOXMMHYECKUN s

HaIIpsHKEHUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criiassl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

33
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3.5

[lenounsle MeTajuibl: nojiokeHue B Ilepuonmueckoil cucremMe XMMHYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJbl U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaUIOB U MX

COE€IUHEHUN

IIlemouHo3eMeNbHBICE  METaJbl MarHuidi W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3aeMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYecKue U XUMHUYECKHUE CBOMCTBA
Mariusi M Kanplus. Baxueilmme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],

conu). JKEcTKkocTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHUI: TIoNoXkeHue B llepuonmyeckoll crucTeMe XMMHYECKHX SJIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B mpupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AMFOMHHMS. AM(OTEPHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3aeMenToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXJIEHHE B mpupoje. DPuznMdeckue u
XUMHYECKHE CBOHCTBa jkene3a. Okcuipl, THApPOKCHAbl U conu skene3a(ll) u

xene3a(lll), mx coctas, CBONCTBA U TTOTyUCHUE

XUMHYECKUH dKCIIEPUMEHT: O3HAKOMJICHHE C 00pas3IiaMu METAIIJIOB M CILJIAaBOB,
X (pU3MYeCKMMH CBOMCTBAMH; W3YYCHUE PE3YyIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO WCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAA KalblUUs M HATpUs C BOJOM  (BO3MOXHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;




4.1

mporiecca TOpPEHHsl JKelle3a B KHCIopoje (BO3MOXHO — HCIIOJb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(I);
HaOJII0/ICHNE U OMKMCAaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 3aj1a4 1o TeMe «BaxxHele MeTaibl 1

UX COCIIUHEHHUS»
XHMHMS M OKpYXaromas cpeaa

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

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxatomen cpeasl [1/IK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),
MPOIYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue 00pas3I[0B MAaTepPHANIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
MPOBEPSIEMOT0
TpeOoBaHHS

IIpoBepsiemble TpeOOBaAHUA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI OCBOEHUSI OCHOBHOIi 00pa30BaTeIbHON MPOrpaMMblI
OCHOBHOT0 0011ero oopaszopanus Ha ocHoBe PI'OC

1

1.1

1.2

IIpencraBnenue:

O TIO3HABAEMOCTH SIBJIGHUH MpPHUPOJBI, TOHHUMAaHUE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMHYECKOH HayKH Kak 00JacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTyphl H HPAaKTUYECKOH
NeSITEeIbHOCTH 4YEJIOBEKa B  YCIOBHUAX COBPEMEHHOIO OOIIECTBA;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAy4YHbIX METOJAX MO3HAHMS, B TOM YHCIE 3KCIIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOAAX HCCIECNOBAHUS BEIIECTB W U3YYCHHUS
XUMHYECKHUX PEAKINi; YMEHHUE HCIIOJIb30BaTh MOJACIHU I OOBSICHEHUS

CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

0 cdepax mpohecCHOHATHHOU NeATETbHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TE€XHOJIOTMSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSX
XUMHYECKOH HayKH, 4YTO TIO3BOJUT OOYyYarolIMMCS paccMaTpUBaTh
XUMHUIO Kak chepy cBoelt Oynyrieit npodeccCuoHaIbHOU JAESITEIIbHOCTH U
clenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOQPHUIBHOTO MpeaMeTa Mpu

repexo/ie Ha ypOBEHb CPEHEro o0I1ero 0opa3oBaHus

Bnanenue cucreMoM XHMMHUYECKHX 3HAHMHA H YMCHHUEC TIPUMCHIATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

BaOXHEUIINE XUMHUYECKHE TIOHATHS: XUMUYECKMHA JJIEMEHT, aToM,
MOJIEKYJIA, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OAHOPOAHAS H
HEOJTHOPOHAs CMECh, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIpPHAsi MAcChl,
KOJINYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIpHBII 00BEM, OKCH]I,
KHCJIOTa, OCHOBaHHWE, COJIb (CpeiHss), XMMHUYECKas peakius, peakiuu
COCAMHEHUS, pEaKUUH pa3lokKEHUs, PEaKLUuu 3aMEIIEHUs, PEaKIHUU
oOMeHa, TerIoBOM (P (HEKT peakinu, SK30- U SHIOTCPMUIECKIE PEAKITHIH,
pacTBop, MaccoBas J0JII XMMHMYECKOIO DJJIEMEHTa B COEJUHEHUH,
MaccoBas J0JIsl U MIPOLIEHTHAs KOHLIEHTPAlKs BEIECTBA B PacTBOPE, AAPO
aToma, 3JIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTalb, paguyc aToma,

BaJICHTHOCTbD, CTCIICHb OKHUCJICHHUA, XHUMHNYCCKas CBA3b,




ANEKTPOOTPHULATENILHOCTD, NOJSIPHASI U HEMOJSPHAs KOBAJICHTHAs CBSA3b,
HOHHAs CBf3b, METAUNIMYECKAs CBS3b, KPUCTALUIMYECKAS PpEIIETKA
(aromHasi, MOHHAs, METAJNINYECKas, MOJIEKYJISIpHAs1 ), MOH, KATUOH, aHUOH,
3JEKTPOJIUT U HEAJIEKTPOJIUT, HIEKTPOJUTUYECKAS TUCCOLUALINS, PEAKIIUU
HOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  pEaKIuH,
OKUCJIUTEIb W  BOCCTAHOBHUTEJb, OKHCICHHME W  BOCCTAHOBJICHHME,
ANEKTPOJIN3, XHUMHUYECKOE paBHOBecHEe, OOpaTHMble U HEOOpaThMble
peakiuu, CKOPOCTh XMMUYECKON peakuuu, karanusarop, [IJIK, koppo3us

MCTaAJITIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATalOIIMEe 3aKOHBl XUMHHU: 3aKOH COXpPAaHEHHS MacChl,
nepuoanueckuii 3akod .M. MeHneneeBa, 3aKOH NIOCTOSIHCTBA COCTaBa,

3aKOH ABOrajapo

2.3

3.1

3.2

TCOpUHU XUMUU: ATOMHO-MOJICKYJIAAPpHAA TCOPH, TCOPHA

3JIEKTPOJIUTAYECKON AUCCOIMALINHI
Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

YMEHHE MPAaBUILHO HCIIOJIb30BATh M3YUYEHHBIE BEIIECTBA U MaTEpPUAIIbI
(B TOM umcIie MUHEpAIbHBIE yIOOPEHMS, METAJUIBl M CILIABHI, MPOTYKTHI
nepepaboTKU  MPUPOJHBIX  HMCTOYHUKOB  YIIIEBOAOPOAOB  (YIUid,
MPUPOTHOTO Tasza, HePTH) B OBITY, CEILCKOM XO35WCTBE, Ha
MPOU3BOJICTBE U MOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB s
OpraHu3Ma uYeJjOBEKa; YMEHHE MPOTHO3UPOBATh BIIUSHUE BEIIECTB U
XUMHUYECKUX TIPOLIECCOB HA OPraHM3M YEJIOBEKa MU OKPYXKAIOIIYIO
MPUPOJHYIO CPENy

YMEHHE HWHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMH JPYTHX

y4eOHBIX MPEIMETOB

33

HaJIMYKME OMbITa paboThl ¢ Pa3IMYHBIMU MCTOYHHKAMU WH(POpMALUU O
XUMHHM (HayyHas W HAy4yHO-NOMYJSpHas JIMTEparypa, CIOBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

34

YMCHHC 00BEKTUBHO OLICHUBATh I/IH(I)OpMaL[I/IIO O BCIICCTBAX, HX
MpEeBpaliCHUAX U MPAKTUYCCKOM IMPHUMEHCHUN U YMCHHEC HCIIO0Jb30BaTh

e€ mis pemiCHuA y‘IC6HO—HO3HaBaTCJ'IBHBIX 3aga4

Branenue ocHoBaMu MOHSATUMHOTO amnmnapaTra ¥ CUMBOJIMYECKOTO SI3bIKa
XUMHH 7151 COCTaBJIeHUS (OPMYJT HEOPraHMUECKUX BEIIECTB, YpaBHEHH
XUMHUYECKUX peaklnii; ocHoBaMu Xxumuueckoil HomeHknaTypsl (IUPAC

Y TPUBUATILHOM )




YMeHne OOBSACHATH CBSA3h MOJOXKEHUsS 3yeMeHTa B Ilepuoamdeckoit
CUCTEMC C YUCJIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB H 3apsja  szapa, oOIee Yucio
3JIEKTPOHOB), PACIPEICICHUEM 3JEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBLIX TpéX NEPHUOAO0B, KAJIUA U KaJIbIWA

IIpencraBineHue 0 NMEPUOAUYECKON 3aBUCUMOCTU CBOMCTB XUMHYECKHX
JIEMEHTOB (PaJuyC aTOMa, 3JIEKTPOOTPHULATENBHOCTL), IPOCTBIX H
CIIOXKHBIX BEILECTB OT IIOJOKEHUS JJIeMEeHTOB B Ilepuoguueckoit
cucteMme (B MasbIX MEpUOJAX U IVIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO

CTPOCHHUA aTOMa

YMmenue knaccuuiIupoBarh:

7.1

XUMHNYCCKHEC 3JICMCHTLI

7.2
7.3

8.1

8.2

HEOpPraHU4ecKue BelecTBa
XUMHNYCCKUEC pCaKINn
YMeHue onpenensirs:
BAJICHTHOCTD U CTCTICHDb OKHUCJICHHUA XUMUUYCCKHX 3JICMCHTOB, 3apAd HOHA

BHJI XUMHYECKOW CBSI3M W THUIl KPUCTAUIMYECKOW CTPYKTYphl B

COCOINMHCHUAX

8.3

XapaKkTep CPpEabl B BOAHBIX paCTBOPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

9.1

9.2

OKHUCJIUTEIb U BOCCTAHOBUTEIb

YMeHnue xapakTepru3oBath (PU3HMUECKUE U XUMUYECKUE CBOWCTBA!
MIPOCTBIX BELIECTB (KUCIOPO, O30H, BOAOPO, I'paduT, aiMas, KpeMHUH,
a3oT, ¢ocdop, cepa, XIOp, HATPHUHA, KaIUWA, MarHUH, KaIbIHA,
ATIOMUHHM, KEJE30)

CJIOKHBIX BEIECTB, B TOM YHCJIE€ UX BOJHBIX pacTBOPOB (BOAa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOMA, OKCHUJIBI M TUAPOKCHABI MeTamuioB [-IIA
rpynmn, antomunus, menu (1), nunka, xenesa (11 u III), okcuas! yrinepona
(I u 1IV), xpemuus (IV), azora u gochopa (III u V), cepsr (IV u VI),
CepHHUCTasi, CepHas, a30TucTas, a30THas, (ocdopHas, yroipHas,

KpECMHHEBAasA KUCJIOTAa U UX COJ'II/I)

9.3

IIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHUSA, IPUMEHEHHUE BELIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOJKHOCTb IIPOTEKAHWS XUMHUYECKHUX IIPEBpAIICHUN B

PA3IMYHBIX YCIIOBHUAX




YMeHue cocTaBiATh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHHUS PEaKiuii, B

10
TOM YHCIIE:
10.1 peakiuii H'OoHHOTrOo 0OMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WJUTIOCTPUPYIOIIUX XUMUYECKHUE CBOMCTBA M3YyUYEHHBIX KJIACCOB (TPYIII)
' HEOPraHUYECKUX BEIIECTB
104 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTH PACUEThI):
11 OTHOCUTEIIbHYIO MOJICKYJSIPHYIO ¥ MOJIIPHYIO MAacChl  BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTa B COSTUHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 [0 YpaBHEHHSIM XHMHUYECKUX pEaKIUA U HAXOAUTh KOJIUYECTBO
. BeIeCTBa, 00bEM U MacCy pearcHTOB WIIH MPOIYKTOB PEaKIInn
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJIaMU HAYYHOTO MO3HaHUs (HaOJIOJeHHE, N3MEpPEeHHE,
121 SKCTIEPUMEHT, MOJISTUPOBAHNE) MIPU W3YUEHUU BEIIECTB U XUMHUYECKUX
' SIBIICHUH; yMeHUe c(HOpMyIHpOBaTh MPOOIEMY U MPEUIOKHUTh MyTH €&
perieHus
122 O0e3omacHOl pabOThl € XMMHYECKMMHU BEIIECTBAMH, XHWMHUYECKOU
' MOCYAOH U J1abopaTOPHBIM 000pyA0BaHUEM
npaBmiIaMu 0€30MacHOT0 OOpaIlEHus C BEIIeCTBAMH, UCIIOIb3YEMBIMH B
TOBCETHEBHOW KW3HM, TPABUJIAMH TOBEICHHS B IEIAX COEepexeHUs
123 3I0pOBbSl U OKpYXKArOUIEH MPUPOJHON Cpenbl; MOHMMaHUE Bpena
' (omacHOCTH) BO3ACHCTBUSA Ha JKUBBIE OPTaHU3MBbI OMpPENeTEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHUS W TPEJOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBUA
3 Hannume mnpakTruecknx HABBIKOB TUIAHUPOBAHUS W OCYIIECTBIICHUS
CJIEIYIOIIUX XUMHUYECKUX IKCIEPUMEHTOB:
M3y4YeHUe U ONUcaHne (PU3NYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
13.1 (U3MYECKUMU U XUMHUYECKUMU SIBICHUSMHU; OIBITHI, HIUTFOCTPUPYIOLTNE
MPU3HAKU MIPOTEKAHUS XUMUYECKUX peaknit
13.2 H3y4deHre Croco00B pa3/IeieHus] cMecei
13.3 MOJyYeHUE KUCIOPOJa U U3YYEHUE €r0 CBOMCTB; MOJYYEHUE BOIOPOIA U




13.4

U3Y4YCHHE €r0 CBOWCTB; IOJIyYEHHE YIJIEKHCIIOIO ra3a U M3y4CHHE €ro
CBONCTB; ITIOJIy4YE€HUE aMMHaKa U U3y4E€HHUE €r0 CBOWCTB
IIPUTOTOBIICHUE PACTBOPOB C  ONPEAEIEHHOM MAacCOBOM  JIOJIEH

pacTBOPEHHOTO BEILIECTBA

13.5

13.6

MIPUMEHEHHUE WHIUKATOPOB (JJaKMyca, METHJIOpaHXa U (eHoI(TaIerHa)

JUISL OTIPEJICIICHHSI XapaKTepa CPe/ibl B pacTBOPaxX KUCIOT M IIEIOYeH

HCCJIEIOBAHUE U OIMCAHUE CBOMCTB HEOPraHMUECKUX BEIIECTB PA3IMUHBIX
KJIACCOB; M3y4YEHUE B3aUMOJCHCTBHUS KHUCIOT C METaUlaMH, OKCHAAMH
METAJIOB, PACTBOPUMBIMU M HEPACTBOPHUMBIMU OCHOBAHHUSIMH, COJISIMU;
MOJTy4YeHHE HEepacTBOPHUMBIX OCHOBAaHUH; BBITECHEHUE OJHOIO0 MeTajula
IpYyrMM U3 pacTBOpa COJIM; MCCIIEOBaHUE aM(pOTEPHBIX CBOWCTB

TUAPOKCHUIOB aJIFOMHUHUA U HUHKA

13.7

pellIeHHE SKCIEPUMEHTAIBbHBIX 3a7a4 Mo TeMam: «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOIUTHYECKAs TUCCOIUALINY;
«Baxknaenmme HeMeTalIbl U UX COCINHEHMY, «Baxxueimme MeTaluibl U

X COCOUHCHU A

13.8

14

14.1

14.2

XUMHUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOIINE IPU3HAKUA MPOTEKaHUs
peaknmii ~ MOHHOTO  OOMEHa;  KayeCTBEHHBbIE  pEakUuu  Ha
MPUCYTCTBYIOIIME B BOJAHBIX PacTBOpax HOHBI: XJIOpPHI-, OpOMHI-,
nonua-, cyaegar-, pocdar-, kapOoHaT-, CUIMKAT-aHUOHBI, THIPOKCUI-
MOHBI, KATHOHBI AMMOHHSI, MarHus, KaJbl¥sl, allOMUHUS, )kene3a (2+) u
xenesa (3+), menu (2+), nuHKA

YMeHnue:

MPECTaBIATh  PE3yNbTaThl  AKCIEpUMEHTa B  (opMe  BBIBOJIOB,
JI0Ka3aTeNbCcTB, TIpaUKOB W TaONUI W BBIABIATH SMIIMPUYECKHE
3aKOHOMEPHOCTH

YCTaHABJIMBATh CBS3M MEXAY PEaTbHO HAOIIOIAEMBIMA XUMHUYECKUMHU

ABJICHUAMHA W MPOLECCAMU, MPOUCXOAAIIMMHU B MAKpPO- U MHUKPOMHPC,

OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEIIECTB




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

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

1.1

YucTeie BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

1.2

1.3

1.4

1.5

ATOMBI W MOJEKyNlbl. XuUMHYECKHE dJieMeHThl. CHMBOJBI XHUMHYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.

Xumuyeckas popmyna. BalieHTHOCTh aTOMOB XUMUYECKUX AlIeMeHTOB. CTeneHb
OKUCJICHUA

3aKOH TIOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcHTENbHAasE aToOMHas Macca.
OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCIUMHCHNU

KomuuectBo BemectBa. Monb. Monsipuas Macca. MosspHblii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI 1 YUCJIAa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

Pusnyeckue U XUMUYECKUE sABJICHUSA. XMMHMUECKas PeaklUMs U €€ NPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS
[Iepnoanueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

2.2

2.3

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMA4YECKUX d1eMeHToB J[. M.
Menneneesa. Ilepuoasl u rpymnmnbl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB

ITepuoanueckoii cucremsl /.. Mennaeneena

3aKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX JJICMEHTOB IEPBBIX TpéX
NnepruoaoB, KaJlkd, KaJIbIUA (pa;u/lyca ATOMOB, J3JICKTPOOTPULATCIILHOCTH,
MCTANIMYECKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n #ux COGJII/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJOXXCHHUEM DJJICMCHTOB B Hepuonnqecxoﬁ CUCTEME H

CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBaneHTHas (monsipHass U HEMOJISIpHAsl)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

MeTtannyeckas CBSI3b




3.2

Tunbl KpHCTAIMYECKUX PpEmETOK (aToMHas, WOHHAsA, MeETaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxuneimme MMPEACTABUTCIIN HCOPraHWYCCKHUX BEIICCTB. Hemerammer u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanus m HOMEHKJIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIue; OCHOBAaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue W XUMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAIIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

4.4

duznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JINTHUA,
HaTpu:A, Kajlusd, Marovugd W KaJlblHs, aJIFOMUHHA, KCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

A HAIIPSKEHUH METaJIOB

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

XJOpPOBOJIOPO/IA, CEPOBOJOPOAA, AMMHAKA

4.5

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

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

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

skenesa(ll, I). TTonmydyenue oKCUI0B METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWI M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMEpe
TUAPOKCUIOB  aJIOMUHUSA, JKene3za, 1uHKa). llomyueHme ocHoBaHUM U
aM(OTEpHBIX THJIPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochOpHOU, KpPEeMHHEBOU, yrojdbHOWH. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tomyyenue kucnot

OO0mre XuMHYECKHE CBOMCTBA cpenHux cose. [lomyuenue coeit

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

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

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

Xumudaeckue peaKnuu

5.1

Knaccudukanuss XuMHYECKHX peakuuii Mo pa3IMyHbIM PU3HAKaM: MO YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKIX YJIEMCHTOB

52

5.3

54

5.5

TennoBoii A3 PeKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEI U BOCCTAHOBUTEIIH.
[Ipouecchl ~ OKHUCIEHHSI M BOCCTAHOBJICHHSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThI. CHUIIbHBIC U c1a0ble AMEKTPOIUThI. CTEneHb TUCCOAIIUN
Peakiiuu monHoro obmeHa. YCiOBHS MPOTEKAHMs PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPABHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HU 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ moMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpYyXKarolleil  cpeapl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtpanus BemecTB (IIJJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, (pocdopa, yriepoaa, KpeMHUS U UX COECTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CeIbCKOM Xo3siicTBe. [IpumMeneHue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [IoHsITHE O KOppO3UN METANIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJOPOAOB (Yyroyib, NPUPOIHBIA Tra3, HEPTb),

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

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[NonsiTne 0 OMONOTHYECKN BaKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIIeBOAaX — U UX

POJIHN B )KU3HU YCIIOBEKA




Pacuérnr:

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