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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIINHN PO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparum.

[Iporpamma 1Mo XxuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOydeHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE I1O
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHBIEC XapaKTEepUCTUKU COJIepKaHMs, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHU K pe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUM U 00 DBOJIIOIMHU BEHIECTB B MPHUPOJIE, O MYTAX PEIICHUS TI00aTbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopMUpOBaHUSI KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW JIESITEIIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM e TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSATUN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepuognueckoro 3akona J[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YpPOBHSI K JPYrOMYy, BBITIONHSA (PYHKUIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyXKalolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHUI MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU TO3HABATEIBHBIX YMCHHUNA U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOoe TMpUOOIIeHne
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecIredyeHue yCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OLEHUBATH SIBJICHUS
OKpY’KaOIIEro MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YyYCHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUYECKUX OTHOLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGWiIs U HAMpaBIEHHOCTH NajlbHEHUIIIEro
oOy4eHus.

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



COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemjecTBa. DU3WYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEH.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aK0H TOCTOSHCTBA cocTaBa BemecTB. OTHOCHWTENbHAass aTOMHas Macca.
OTHOCHTENIbHAS MOJIEKYJIsIpHAsS Macca. MaccoBast JOJIT XUMHUYECKOTO dJIEMEHTa B
CO€JIMHEHUHU.

KonuuectBo BemectBa. Monbs. MosnspHas Macca. B3auMocBsi3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemmecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHUH.

du3nyeckne U XMMHUYECKUE SBIICHUS. XUMUYECKas peakius 1 e€ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus ¢ JJabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
busndeckux (MIaBJICHUE BOCKa, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOM) SIBJICHUM, HAOMOICHUE U
ONMKMCAHWE TPU3HAKOB TMPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIIA
menu (I1) npu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopoM coiu meau (ID),
H3YYCHHUE CIIOCOOOB PA3JCIICHHUs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYUCTKH TOBApESHHOMN
CONM, HaONIOJICHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJENeH MOJICKYI
(IL1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoma B Tpupoie, (HU3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



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

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

Bopopon — nsnemMeHT uM mpocrtoe BemecTBOo. Haxoxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenuueHui. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHknatypa ocHoBaHnmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa coneil. @U3MYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBsI3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YyUYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojencTBiue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIETIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 33/ad N0 TeMe «BaXHeWlne Kiacchl HEOPraHUYECKUX
COCTUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
AIIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTU H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEpPe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4dHbIN (DaKT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3akoH. [leproandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPUOMAOB, Kajaus, KaJIblUi HU HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

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

Krnaccudukanysa XuMA4eCKUX peakinii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH xXuUMUYeCKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTreHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[loHsaTrne o xumMmruyeckoM paBHoBecuu. DakTOpBI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKiuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
AIIEKTPOHHOTO OajaHca.

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

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIIEIOBAHUE BJICKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEd W  COJIeU
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUIlaM{, HEMETaUIaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHusi. CTpoeHue M (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W crhenupuieckue). XUMHUUYECKHE pPEaKIuu,
JeXalmue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



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

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux (pU3NUEeCcKUe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMUYECKOe 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopobuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiydueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMUEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOAYKTHl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKH BA)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriieBogax — U Ux
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxkHeine cTpouTeNnbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiaMmu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBHI, HW3Yy4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW PeaklMK Ha Cyabdar-
WOH W HAOJIOJIeHWE TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HX COCAMHEHHM (BO3MOMKHO HCIOJIb30BAHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOICTB aMMMaKa, MPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TNPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEIUHECHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepmomgmyeckor cucremMe xumuueckux daemeHTtoB . W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTayuindeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKUH  pAX
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0Iue
CroCcOOBI TIONTy4eHHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CmjaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpO€HHME UX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U coyn kenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KaJablMs, aJIIOMUHHS, [IMHKA, KEJe3a
(I1) u xenesza (III), mequ (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIIaBBl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEINPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTroMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAAHMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



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

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CIOCOOCTBYIOT ITpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYaloOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAllMd U
pacIIMpEHUE OIbITA IEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACIEIUI0, TTOHMMAaHMS 3HAYCHUS XUMHUUYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BJIAAECTh JOCTOBEpHOU HHpOpManueit o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeSATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEILHOCTH TPH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4eOHOU MESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY I IOHUMAHHUs CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBbIE I OOBSICHEHUS HAOIIOAACMBIX MPOIIECCOB U SIBIICHUI,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTU KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIOJICHUS] TMpaBuid O€30MacHOCTH NpH  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpefe;

6) PK0JIOTrHYECKOr0 BOCIUTAHMS:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbIX C OKPYKAIOIEd TPUPOIHON CPEIOH, I NOBBIIIEHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aTbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBAaThCA UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YJNbTATOB BBIJIEISIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHbIEe TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecneunBaioT (HOPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, [0 aHAJIOTHN),
JieNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj]a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciie1oBaTe/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMd W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



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
00JaCTH  HMCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JharpamMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMmyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1abopaTopHOi pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENEICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PpPeKkTuBHbIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO PE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
UCIOJIB30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
CONlep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepasbHOl padodeil MporpaMMoHu,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIlUsX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHB
OKHCIICHUS, XUMHUYECKasi peakuus, KiIacCU(PUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiiumu,
AIpO aToOMa, JJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUH;

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

e ONpPENENATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TIEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

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

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

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

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATSILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM  000pYJIOBaHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYECH W KUCIIOT C MTOMOIIBI0 WHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U JPYTHE).

K xoHily 00ydenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHHUOH, IMPOCTOE BEIIECTBO,
CJI0’KHOE BENIECTBO, BAJCEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYECKasi CBs3b, TEIUIOBOU ekt
peakiuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJiu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCY CO€IMHEHUN 1o ¢dopmyiaM, BHI XUMHYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKOH (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica llepuommueckoro 3axkona JI. W. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)y U «modoyHas
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJIGKTPOHHBIM CJO0sIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npeaenax MajiblX NEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HECOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIIATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITUH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalileHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUI0O W COOMPaHUIO
ra3o000pa3HbIX BEHIESCTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NIEATeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HaumeHoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KonTposabHbie IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMusi — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubnuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemectBa 1 xumnueckue 15 1 bu6nmoreka [IOK

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

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopog. Ilonstue 6 bu6muoreka [JOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonarue o xucimorax 2 | bubmuoreka [JOK

’ U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubmuoreka [JOK

’ OCHOBaHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJIaCCHI 1 1 1 bubmuoreka [{OK

' HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837c

Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHne aToMoOB.
XuMnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[lepuoauueckuii 3aK0H U

31 IIepuoanueckas cucrema 7 bubnuoreka [JOK
XUMHUYECKUX 3jiemMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b. Bu6miorexa LIOK

32 OxueIHTensHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no paszeity 15 ﬁtlffsj?;f:;iggﬁf41837c
PeszepBHoe Bpemst 3 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaunmeHoBaHMe pa3/ie/ioB U TeM (uudpossbre)
Ne i/ Kontposbnbie | IlpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemmecTBo U XUMH4YeCKHe peaKkuu
11 [ToBTOpEeHUE U yriryOieHre 3HaHUM 5 1 bubnuorexa [IOK
' OCHOBHBIX pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnmnoreka [HOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLIUAITHS. g | | bubnmnoreka [HOK
’ XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [JOK
' snementoB VIIA-rpymisl. [anores: https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
’ PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTa/iIbI M BX COeTUHEHU S

. bubnuorexa [JOK
31 Obmme cBoHCTS METAILIOR 4 hitps://m.edsoo.ru/7f41a636
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 Eubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpyxaomasi cpeaa
4.1 BeiiectBa 1 MaTepualnl B )KU3HUA YeI0BEKa 3 buGnuorexa [IOK
) B p https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
PeszepBHOE BpeMst 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

| IIpeamer xumun. Poiap XMMUU B KU3HA | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 [TonsiTue 0 MeTogax MO3HAHUS B XUMHUH 1

https://m.edsoo.ru/ff0d227¢e
[Ipaktuueckas padora Ne 1 «IIpasuia

3 paloThI B 1a00paTOPUU U PUEMBI | bubnuoreka [IOK
oOpareHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Il’ja:s eJIeHNe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa [OK

a ! {Ha HpuMep hitps:/m.edsoo.ru/ff0d28c8
OUYHCTKHU TOBAPEHHOU COJIM )»
bubmuorexa [JOK

6 ATOMBI U MOJIEKYJIBI 1 nonmoreka L1

https://m.edsoo.ru/ff0d2a6c¢

7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U COXHBIE BEIIECTBA 1 bromorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X .B
mmmeckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Berancienuns konuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HecTBa o yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnus XuMHIecKux peakiui
18 (coe I/IHq;HI/ISIH a3JI0KEHUS ’ bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukoneauct. O6o0eHne u bubmorexa HOK
t AT, o https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel mo reme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [IOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MOTydeHUsT KHCIIOpOo/ia B
23 nabopaTopun iqn OMBII_HJ'IerHOCTI/I bubmmorexa [IOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit a3 ekt xumuaeckoit
24 peakIu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTCPMUUYECKHUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar SISHGI-EI/IG(lE)SOS . a, CIIOCOOBI iro bubmorexa LHOK
P YR, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenue u cobrpanue KUCIOpoia bubmmorexa [TOK
" o P PO, https://m.edsoo.ru/ff0d4ae?
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u nmpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITonsiTHE O KUCHOTAX U CONAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue Boopo/a,

W3YyYEHHUE ETO CBOMCTB)

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




Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bpéma, KoauuecTBa
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [TOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHMIO PEAKLMM Ha OCHOBE 3aKOHA bubmmorexa LOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 DOu3nIeCcKue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bubmuorexa [JOK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbiieHHbIE
37 W HEHACHI peHHI)II;) acTBOpbl. MaccoBast bubmmorexa [IOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeAeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCupUKaLKs, bubnuorexa [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [OK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaHusl: cocTaB, Ki1accupuKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnunoreka [HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubmmoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpeauue): HOMEHKIIATypa,
46 cnoco61f1) o )eHI/ISI XHMHqZIc)KI/Ie bubmmorexa [JOK
N YHACHI, https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
43 ['eneTnveckas CBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9as50
bu6nmoreka [JOK
49 O06001eHre U cucTeMaTu3aIs 3HaHU
m H https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9¢ela
COCTMHECHUI
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMUYECKUX A1eMeHTOB. [lonaTue o bubmorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 [lepuoanueckas cucteMa XUMHUYECKUX bubmorexa HOK
p https://m.edsoo.ru/00ada52c
anemeHToB JI. I. Menaeneena
bubmuorexa [JOK
53 Ileprozsl, TpymnIIbL, MOATPYIIIEI

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




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoauyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA 10 €T0 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nayenue [lepronnueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeHeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBHbIi ypok. O000IIIEHHE U
58 CI/ICleMaTmZp WS 3HAHUH / bubmmorera [TOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «CTtpoenue aroMa. XUMHUECKas CBI3bY bubmmorera [TOK
p aroma. hitps://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DIJIEKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 HNonna ecKas CBs3
HAAM XUMHIHCECRAT CBASH https://m.edsoo.ru/00adac34
& KoBasieHTHast monsipHast XUMUYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HenosipHask XUMUYECKast bubnmoreka [JOK
CBsI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS bubnmoreka [JOK




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

65 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
1
66 OKMCIINTENIH U BOCCTAaHOBUTEIIN hitps://m.cdsoo.rw/00adb076
PesepBuriil ypok. O000IIEHIE U
67 CHCTIe)MaTmZp nst 3HaHHfIHl 10 TEME 1 bubnnorexa LIOK
. https://m.edsoo.ru/00ad9cb2
«CtpoeHre aroMa. XUMUYIECKas CBS3bY
68 PezepBHblit ypok. O60011eHuE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Kontpoabnbie | IpakTuueckue
n/n Bcero u3ydyeHusi | obOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
[lepnonnueckuii 3aKoH.
| [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 31eMeHTOB /1. M. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
3 Knaccugukaius 1 HoMeHKIaTypa | bubnnorexka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabpl XuMUYECKOU CBA3U U TUIIBI | bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no Teme
5 «IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1
OCHOBHBIX Pa3/IeNoB Kypca 8 Kiaccay
6 Knaccudukanus XuMruaeckux | bu6mmoreka [JOK
pEeaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmmorera [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsiTHE O XNMHUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpPBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 muccoranu. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 Honnrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
P peakt hitps:/m.eds0o.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUN bubmmorexa LHOK
pea hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOJIIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmmorexa LHOK
e § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmorexa LHOK
P hitps://m.eds00.ru/00add9d4
15 O06o01eHre U cucTeMaTru3aIus bubnuotexa [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienne YKCIIepuMeHTAIbLHBIX Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtponbHas padora Ne2 o reme
17 «INEKTPOIIUTUYECKAS TUCCOIHAIIUS Eubmorexa IIOK
B 8 HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PAaCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/IIICCKI:/IG CBI())ﬁCTBa Ha IpuMepe Eubmorexa IIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CoJisiHast KUCIOTA, bubnmoreka [JOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIY4YCHHE,

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

MIPUMEHEHUE
[TpakTuueckas padota Ne 2 o Teme
20 «TonmydeHnne cCONTHON KUCTOTHI bubmmorexa [TOK
YACHIE 60 ’ https://m_edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Bbluncnenus no ypaBHEHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEaKUUi, €CIM OJUH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIINH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnmnoreka [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 ¢uznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa LOK
i https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
26 MOJTyYEHUS CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolle cpeibl COETNHEHUSIMU
cepbl
7 Brranciienue MaccoBoit 10JiM BBIXO/1a bubmuorexa [JOK
IIPOAYKTA peaKknuu https://m.edsoo.ru/00adec8a
28 OO01mast XapakTepuCTHKA SJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoae, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

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

AMMHUak, ero ¢puznyeckue u

29 XUMHYECKHE CBOMCTBA, MOJyYEHUE U bubmorexa LOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «lTonyueHne aMmMuaka, U3y4eHHUE €ro bubmorexa LIOK
o I > 37 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 no0peHuil. XuMHU4ecKoe bubmorexa HOK
YAORP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEl CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 q)oc:ll))o pHaH KI/ICJ'I((l))Ta (b(pgm(qezsxne u bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonws3oBanue ¢pocdaros B

34 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubmuorexa [JOK
3arpsi3HEHUE TPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu ﬁ e EI/ISI/IIzIeCKII)/Ie Y XMMHYECKHE bubmmorera [TOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuppl yraepoaa, ux pusndeckue u bubnmoreka [JOK

XUMHUYECKHUE CBOVICTBA.

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




DKOJIOTHYECKHE TTPOOIIEMBI,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronpHas KUcoTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme

18 "ITosrydyeHune yrieKucioro rasa. bubnumoreka [IOK
KauecTBennas peakuust Ha kapOoHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmnorexa LIOK
P https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YTIIepoia
40 Kpemnnii u ero coeqtnueHus bubnmnorexa LIOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnnoreka [JOK
«Baxnenine HeMeTaIbl U UX https://m.eds00.ru/00ae0bf2
COCTUHCHUS
KonTtpoasHnas padora Ne3 no teme

42 «Baxnennine HeMeTaIbl U UX bubmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCIUHCHHS
OO01mas XxapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 MeTtannudeckas CBI3b U bu6mmoreka [JOK
MeTaInyeckas KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
pemérka. PuU3nyecKre cBOMCTBA
METaJIJIOB

44 XHUMHYECKUE CBOMCTBA METAJIIOB. bubnmoreka [JOK

DIIEKTPOXUMHUYECKUH P

https://m.edsoo.ru/00ael156




HaHpH)KeHI/Iﬁ METAalJIOB

OO6mue cnocoObI MOTYYEHUS
meTtauioB. CruiaBel. Beruucienus mo

45 aBHEHUIM XUMUYECKUX PEAKIUI Bubmorexa ITOK
yp PEAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPKUT
puMecHu
bubmuorexa [JOK
46 Ilo € 0 KOppo3 eTajlIo
AT KOPpO3HMH METAILIOB https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 eJIo € MeTall
[lenounsie merame! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI Bubmorexa ITOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUU
57 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTrueckast padota Ne 6 o Teme
53 " KECTKOCTE BOALI 1 METOEI €6 bubmmorexa LOK
" 8 a1 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [HOK
55
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




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

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKelle3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHrE U CUCTEMATU3 AL
3HAaHUU
[TpakTuueckas padora Ne 7. Pemenue
59 JKCIIEpUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BbIXOJa MPOAYKTa
peakiuu
61 O06o0011eHEe U cUCTeMaTU3aIHs
3HAHUU
KonrtponsHas pabora Ne4 o treme
62 «Baxnenmme MeTaJlibl U UX
COCIMHEHUS»
63 BemectBa u maTepuansl B bubnuorexa [JOK
MMOBCEIHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubmuoreka [IOK
OKPYKAaroIlei cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B penieHnn bubnuoreka [IOK
HKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0o0mIeHNE U bubnuoreka [IOK

cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/00ae0dOa




67 PesepBHbIil ypok. O0001ICHHE U | bubnunoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011€HNE U | bubnmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHM: aroM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs macca, MaccoBas JOJS XUMHUYECKOIO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O00BEM, XMMHUECKas pEaKIus,
KJaccu(uKalus — peakuMid:  peakUUM  COCAMHEHHs,  pPeaKLuu
pa3joXKeHUs, peakUuu 3aMelIeHUs, pPeakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TeIoBOM 3((deKT peakiuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOIEHTHAs: KOHIICHTPAIIKs ) B PaCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWUMHYCECKUX MOHATHUA U

MMPUMCHATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

HCIOJIB30BAaTh XUMHYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUSA q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIECCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOAUMHECHUAX

1.6

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

YYacCTBYIOUIMX B PEAKI[UH BEILECTB, M0 TEIIOBOMY 3P HEKTY)

1.7

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MAacCChI

BCIICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJNIO XMMHMUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHUe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACcTaBUTEIM HEOPTAaHUUECKUX BEILIECTBY

2.1

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MTOHSTHH: OKCH I,

KHCJIOTa, OCHOBaHHUC, COJIb

2.2

OIpCaACIIATh INPUHAMJICIKHOCTb BCIHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1Mo Gopmyam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

2.5

IMPOrHO3NpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBIOJTHEHHUIO
1ab0pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOTYyYEHUIO M COOHMpaHHIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, (heHondTanert, METUIOPaHXK U IpYyrHe)

2.7

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKON pEeaKINu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuoguueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

3.1

PaCKphIBaTG CMBICII OCHOBHBIX XHMHUYCCKHX TOHSTHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IB, paauyc aroma,

XUMHYECCKas CBA3b, IMOJIsIpHAad W HCEIOJISIpHad KOBAJCHTHAasd CBA3b,




SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHHUA

3.2

KHaCCI/I(bI/IL[I/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

33

ONHKCHIBATh M XapaKTepHu3oBaTh TaOnuuHyto ¢opmy Ilepmomuueckoit
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «nobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IICPpUOabI

34

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menneneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX D3JIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamueckoii

CHCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘I€HI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/III€
((HepI/IO,I[I/ILIeCKaH CHUCTEMaA XUMHUYCCKUX 3JICMCHTOB I[I/I
MeHzeneeBay € YHCIOBBIMH XAPaAKTCPUCTHUKAMU CTPOCHUA AaTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdapa, 06mee YHUCJIO

AJIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

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

COCOAUMHCHUAX

3.7

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

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero oﬁpasonaﬂnﬂ

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuusg»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JAUCCOIHAIIMS,
peaknMu MOHHOTO OOMeHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaThMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIHBIE peaxuuuy, OKHCJIUTEND,
BOCCTAHOBUTEINIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIUS,

aM(l)OTCpHOCTB, XUMHUYCCKas CBA3b (KOBaJICHTHa}I, HOHHAasd,




MeTaJlJIN4ecKasi), KpUCTaJUIMUecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U

IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUH BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEH, IIOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

1.4

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii

1.5

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW pEaKIuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsS» U «MeTalipl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(prUecKre XUMHYECKHe
CBOMCTBA MPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEpPXIasi OINHUCAHHE
prUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XUMHYECKHUX PEaKui

2.2

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHUC

TeHETHYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX
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cleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe MpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU 110 BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O

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

2.5

NPOBOJUTHh pEaKIUM, MOATBEPXKIAIONINEe KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACIO3HABATH OMNBITHBIM MYTEM XIJIOPHU-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNMYCCKUX BCIICCTB

ITo Teme: «XHUMHUsSI U OKpY:KArOIIast CPENa»

3.1

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB




3.2

OPUMEHSATh OCHOBHBIC OIEPAllMHd MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNE, CHCTEeMaTU3alUIo,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3Yy4eHHUS
CBOﬁCTB BCHICCTB MU XHUMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METO/BI IO3HAHHSA — HAOIIOJCHHWE, W3MEPEHHE, MOJEIHpPOBaHNUE,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COJEePKAHMS

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHUCTEME HayK.
Tena u BemiectBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

IlonsTue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. Cnioco0n1

pasaciICHUus cMmeceit

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckrue d3yeMeHThl. CHMBOJBI XHMHYSCKHX

351eMeHTOB. [IpocTsie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuyeckass Gopmysna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XMMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

KonnuectBo BemectBa. Moisib. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢dopmynam

XUMHUYECKHUX COCIUMHECHUM

1.6

Pusnueckue U XMMHUYECKUE SABJICHHUSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeulecTB. Xumuueckue ypaBHeHus. Kiaccugpukanus

XUMHUYECKHUX PEaKIUH (COeTUHEHMS, pa3I0KEHUs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCYI0H, C MpaBUjIaMu
paboTel B saboparopuu W nOpuéMamMu oOpalmieHuss ¢ J1abOpaTOPHBIM
o0opy/soBaHHEM, H3y4Y€HHUE M OIUCaHUE (QUINYECKHX CBOHCTB 00pa3IoB
HEOPraHMYECKUX BEUIeCTB, HaOmojaeHue Qusnyeckux (MIaBIeHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KMUIIEHHE U KOHAEHCAlUs BOJAbI) U
XUMUYECKUX  (TOpeHHe  CBeYd, TMPOKAJIMBAHUE MEIHOH  IPOBOJOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOW) SIBIEHWH, HAOMIOEHWEe W OINUCAaHUE
NPU3HAKOB MPOTEKaHMs XMUMHUYECKMX peakuui (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUJIOM Oapusi, pas3jioKeHHe
ruapokcuaa menu(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C pacCTBOPOM

comm meau(Il), n3yuenue cnocoOOB paszeseHus: cMecei (C MoMOIIbI0 MarHuTa,




(bunpTpOBaHUE, BBIMTAPUBAHKE, MUCTUIUIALMS, XpoMarorpadus), MpoBeicHUE
OYHUCTKU HOBapeHHOﬁ cOoJu, Ha6HIOII€HI/Ie " OIIMCAaHUC PE3YJIbTATOB NPOBCIACHUA
OIBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHE MOJeIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxneliue npencraBuTeNM HEOPraHMYECKUX BELIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — sieMeHT U MpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiictBa (peakiuu ropenus). Oxcuawl. [lpumenenue kucnmopona. CrocoOsl
MOJIy4YeHHUsl KUCIopoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — anorponHas MoaAupUKaLus KUCI0poaa
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TennoBoit 3P PeKT XUMUIECKOH peaKkIui, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHUE TApHUKOBOTO 3(h(eKTa, pa3pyIIeHuEe 030HOBOT'O CJIOS
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Bomopon — anement u mpocroe BemiecTBO. HaxoskieHue BOgopojaa B HPHPOIE,
¢du3udyecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHUE, CIIOCOOBI IOTYYCHHSI.

Kucnors! u conun
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MossipHblii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue CcBOMcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacebliennsle 1 HEHACBILEHHBIE PAaCTBOPLI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBasgs nons BemecTtsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponp pacTBOpoB B NpUPOJE M B KU3HM 4YenoBeka. Kpyrosopor
BOABI B TMpupoje. 3arps3HeHHe NpUpPOAHbIX BoA. OxpaHa U OYHMCTKa

MMPUPOAHBIX BOJ

2.6

Knaccugukanus Heopranmueckux coenuHeHunidt. Oxcuabl. Knaccugukanus
OKCHJOB: cojeoOpasywomue (OCHOBHbIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. Pusndyeckue M XUMHUECKUE

CBOICTBa OKCHAOB. [loiryueHne okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoOBaHUM: HIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucior. dusznueckue u
XUMHYECKHe cBoMcTBa KHcIOT. Psag aktuBHocTH MetaiuioB H.H. bekerosa.

[Tony4yenue kucnot

2.9

Comu. Homenknarypa coneil. @usznueckne M XUMHYECKHE CBOWCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBsI3b MEXKAY KilaCCaMU HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XVWMHYECKUN  DKCHEPUMEHT: KayeCTBEHHOE  OIpEACICHUE  COACpKaHUS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U U3YYEHHUE
CBOWCTB KHCJIOPOAA, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KMCIOPOIAOM U
YCIIOBUSI BOBHUKHOBEHUS M MPEKpallleHusl TOpeHus (Iokapa), 03HaKOMJIEHHE C
o0pa3llaMl OKCHJOB M OIMCaHME HUX CBOMCTB, INOIydeHUe, coOupanue,
pacro3HaBaHUE M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bostopoza ¢ okcugoM Meau(1l) (Bo3MoKHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOroseHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJdb, HCCIIEIOBAHUE
0COOEHHOCTEH  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBHE BOJAbI C MeTallaMd (HAaTpUEM U KaJbIHEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPUATIOB), ONPEIEIEHUE PaCTBOPOB
KUCIOT M LIeJIoYel C MOMOIIbI0 MHJUKATOPOB, MCCIEJOBaHUE OOpa3lioB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJEHHE W3MEHEHUs
OKpPAacKM MHJIUKATOpPOB B pacTBOpax KHCIOT U ILEJIOYEH, H3y4YeHHe
B3aumoeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KUCIOTBI, KHUCIOT C
MeTaJlJIaMH, peaKIIMi HEUTPAIN3allii, ITOJIy4EHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOr0 MeTajula JpPYyrUM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTAIbHBIX 3a1ady Mo TeMe «BakHelmmMe Kiacchl HEOPraHMYECKUX

COeIUHEHUI

Ilepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

[lepBple TOMBITKA KIACCH(PUKAIMU XUMHUYECKUX dJIEMEHTOB. [loHsaTHE O
rpynmnax CXOJHBIX AJIEMEHTOB (IEIOYHBIE W MIEIOYHO3EMETbHbIE METalIbI,
TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI
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[Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 3i1eMeHTOB [1.1.
Meneneesa. Kopotkonepuonnas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoanueckoit cucrtembl xuMuueckux anemeHtoB J[.M. Menneneesa.
Ilepuonbr u rpynmsl. PU3HYECKUI CMBICT TOPAJIKOBOTO HOMEpa, HOMEpPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

CTpOCHI/Ie aroMmoB. CoCTaB aTOMHBIX AACP. H30TOMmEL. 3HCKTp0HLI. CTpOCHI/IC




AJIEKTPOHHBIX 000/104€K aToMOB NepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHneneeBa. XapakTepUCTUKAa XUMUYECKOIO

3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. Menneneena

34

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB IO TpYINaM UM TEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ilepuoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB JUISl Pa3BUTHs HaykKd W npakTuku. .M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSIpHAs)  CBA3b.

3JICKTpOOTpI/IIIaTeJIBHOCTI) XHMHYSCKHX 3JIeMEHTOB. IoHHAs CBI3b

3.6

Crenenp okucieHus. OKHCIUTEIHFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOHGCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIH

3.7

XHUMHAYECKUM OKCIICPUMCHT: HU3YYCHUC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHEC THAPOKCHIA LUHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIKOCTPUPYIOHIUX IIPUMCEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pas3iokKeH!sl, COeIMHEHUS)

9 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BeniectBo 1 xummndeckas peakuus. [Topropenue

1.1

[Iepnonnueckuit 3akoH. Ileprnoauyeckas cuctema XuMU4eCcKux dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOIOB, Kalus, KalbLUsi H HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOXKEHUEM djeMeHTOB B llepuoanueckon

CUCTEMC U CTPOCHUEM HNX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMUYECKOW CBSI3U. THMBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOW PEIETKU
1 BUJA XUMHUUYeCKor CcBs3M. Kiaccudukanusi 1 HOMEHKIaTypa HEOPraHUIeCKUX
BeIleCTB (MEXIyHApOAHas U TpUBHaIbHas1). XUMHUUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIIMXCA K Pa3jJUyHbIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX peaklIUid M0 pa3IMyHbIM MPU3HAKaM (110 YHUCITY U

COCTaBY YyYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TemIoBoMy 3(¢eKTy, Mo




W3MEHEHHIO CTETICHEH OKHCIICHHS XMMHYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
[0 y4Y4aCcTHUIO Karajiu3atopa). OJK30- M JHAOTEPMUYECKUE  PEaKIIuH,

TEPMOXUMHNYCCKUEC YPABHCHUS. ITonsarue o CKOpPOCTH XHUMHYSCKOM pCaKnun

1.4

[Tonsitue 06 oOpaTUMBIX U HEOOpPATUMBIX XUMHYECKHX peakuusx. [lonarue o
TOMOTEHHBIX U FeTepPOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECUH.
@DakTophl, BIUAIOIIAE HAa CKOPOCTh XUMHUYECKOW peakUUd U TOJOKEHHE

XUMHYCCKOI'O paBHOBECUA

L.5

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIfI OaaHc
OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKkru. CocraBnenune ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKm/Iﬁ C HCHOJIB30BAHUEM MCETOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEIIECTB C PA3JIMUYHBIMU BHUJIAMU
xumHuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0bIe SJIEKTPOJIUTHI.
Peakuum moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHHS PEaKIMid MOHHOTO OoOMeHa,
MOJIHBIE U COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakuuid. CBOICTBAa KHCIIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHUN 00 3IEKTPOJIUTUYECKON

Auccouuanuu. KauecTtBeHHBIE p€aKiuu Ha HOHBI. Ilonstue o TuapoIn3eC coJiei

1.7

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTATMYECKUX
pemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEIOBAHUE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOW peakuuu OT BO3JAEUCTBUS pa3IMUHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipolecca
JUCCOIMAlUM  KHCJIOT, INeNoueil M comel  (BO3MOXHO HCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEIEHHE ONBITOB, HWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs PEeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHUe BOJbI); OINbBITOB, HUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaKklIMid (FOpeHHe, Peakluu pPa3JIoKEeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PeaKINi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramis! 1 ux COCIMHECHUA

2.1

OO6mass  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpPE XJopa

(B3aHMOHCﬁCTBHC ¢ MCTajlllaMH, HEMCTallllaMu, H_ICJ'IO‘-IaMI/I). XHOpOBO,Z[OpOI[.




CosgHast KMUCJIOTAa, XUMUYECKHE CBOMCTBA, MOJIyYEeHHE, MpUMeHeHue. JleiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BakHeumme XJIopuasl U UX

HaXOXICHUEC B IIpUPOAC

2.2

OO6mas xapaktepuctuka 3jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHne u (hU3MUecKue CBOMCTBA
MPOCTBIX BEUIECTB — KHUCJIOPOAAa M Cepbl. AJUIOTPOMHBIE MOAU(PUKAIIUN
KHCIIOpo/ia U cepbl. XUMHMUECKHUe cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIOTHBIX OKCUAOB. CepHasi KHCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cnerududeckue). XuMHUUYECKHe
peakiuy, JeKanre B OCHOBE MPOMBIIUICHHOTO croco0a IMOJydeHHsI CepHOU
kucinotel. Ilpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAsl peaklMs Ha
cynbdar-uon. Haxoxxaenue cepbl U €€ COCIMHEHUM B MPUPOJIC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCIMHEHUSMU cepbl (KUCIOTHBIC TOXIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 NMPeA0TBpaILCHUs

2.3

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, pacCpoCTpaHEHUE B IIPUPOJIE,
¢usnveckne u XUMUIecKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3nMyeckue W XMMUYECKHE CBOMCTBa, MojdydyeHue U npumeHenue. Comu
aMMOHU4, nux (1)I/ISI/I‘ICCKI/IG nu XUMHUYCCKUC CBOI\/JICTBa, MPUMCHCHUC.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ MOJyYEHHE,
(dbuznveckne W XUMHUYECKHME CBOMCTBa (0OIIME Kak MpeACTaBUTENs Kiacca
KUCIOT M cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIeH aMMOHMS B
KauecTBE MMHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolei
Cpeabl COETUHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukauu gocdopa, GpunUecKre U XUMUYECKHE
cBoiictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue QocdaroB B kadecTBe

MUHEPAIbHBIX YA00peHHit

2.5

OO6mass xapaktepuctuka 3yeMeHTOB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIEepoX, auIOTPOITHBIC
MoauUKaAIKM, PAacpOCTpaHEHHE B TpUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Ancopomus. Kpyrosopor yriepoaa B mpupone. OKCHAbI yriiepoaa,

ux (I)I/ISI/ILICCKI/IC n XUMHYCCKHEC CBOﬁCTBa, JelCTBUE Ha J>KUBEIC OpraHu3MBl,




MOJTyYeHHE M MPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIIOM
yraepona(IV); rumore3a Tn00anbHOrO MOTETUICHUS KIMMAaTa; MapHUKOBBIN
3pdekT. YrompHas KucClIoTa M €€ CoNM, MX (QUIUYECKUE H XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHUE W mpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO03AMCTBE

2.6

[lepBoHauaIbHBIE TIOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUSIX
yriepona (MeTaH, 3TaH, STWIEH, AaleTHICH, 3TAaHOJ, TIJHIEPUH, YKCyCHas
kuciora). MIx cocraB m xumuueckoe crpoenue. llonstue o Ouonormvecku
BO)XHBIX BEIECTBAX: JXHMpax, OelkaX, yriieBoJaXx — M HMX PO B KHU3HU
gyenoBeka. MarepuaabHOe €IMHCTBO OpPraHWYECKHMX UM HEOPraHMYEeCKHX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U
npuMmeHenne. CoeMHEeHUs KpeMHHS B mpupojae. OOmme mpenctaBicHHus 00
okcuze kpemuusi(IV) u kpemuueBoii kucinore. CUIUKATHI, UX UCHOJIB30BaHUE B
OBITY, METUITMHE, MPOMBIIIUICHHOCTH. BaskHEHIIINE CTPOUTEIBHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOoH, jkeye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCIIHGBHOfl KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3Yy4Ye€HHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJISHOM KMCJIOTBI; IPOBEIEHNE KAaYeCTBEHHBIX pEaKIMi Ha XJIOpU-
MOHBl W HaONIO/IEHWE MPU3HAKOB HX TMPOTEKAHUS; OIMBITHI, OTpa)Karollue
¢usnyeckre U XMMUYECKHe CBOMCTBA IaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUIEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pa3liaMu XJIOPUJOB
(raJloreHN1I0B); O3HAaKOMJIEHME C oOpa3lamMM cepbl U €€ COECJUHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOMIOIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH MW HaOJIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATEpHANIOB), 0OOpa3aMu
a30THBIX U (HOChHOPHBIX YAOOPEHUH; OIyUeHUE, COONpaHne, paclio3HABaHHUE U
U3yuyeHHe CBOMCTB aMMHaKa; IMPOBEJACHHE KAaUYEeCTBEHHBIX pPEAaKUUH Ha HOH
aMMOHHMS U ¢ocar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aUMOJICIICTBIE KOHIIECHTPUPOBAHHOW a30THOM KHCJIOTHI C MENBIO (BO3MOYKHO

HUCITIOJIB30BaHHUEC BI/I)ICOMaTepI/IaJ'IOB); HU3Y4YCHUC MozeeH KpUCTATNIMNICCKUX




pewéTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C IPOLIECCOM
azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4eHUE, cOOMpaHME, PACIO3HABAHHWE U H3Y4YEHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMHi Ha KapOoHAT- H
CHWJIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEW CUIMKATHOM IPOMBIIIJIEHHOCTH; PEIICHUE KCIIEPUMEHTAIbHBIX

3aaa4 I10 TEME «BakHenne HeMeTauIbl 1 UX COCANHCHUA»

MeTtamisl 1 BX COCAUHCHU A

3.1

OOwiast XapakTepUCTUKAa XMMUUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxkeHnss B Ilepuonnuecko cucreMe XUMHYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaiioB. MeTandeckas CBsI3b U
METaJJIMYecKasl ~KpUCTauInyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaprI)KeHI/Iﬁ MCTaIJIOB

3.2

Ouznyeckue U XUMUYECKUE CBOICTBa MeTauioB. OO0IMe croco0bl MOTYYeHHUS
MeTauioB. [loHsAITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
kopposzuu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIEHHOCTH
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[lenouynsle Merasuibl: nosoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.MI. MeHaeneeBa; cCTpoeHHE MX aTOMOB; HaXOXJIECHUE B IIPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIbI U
TUAPOKCUABl HaTpusd M Kauusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN
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Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJblIMA:  TIOJIOKCHHE B
[Tepuonnueckont cucreme xuMmuueckux 31aeMeHToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3nyecKue U XUMHYECKHUE CBOMCTBA
Marfusi ¥ Kanplus. BaxHeimme coenvHeHUs Kanblus (OKCUMA, TUAPOKCHU],

conu). KEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHui: TonoxkeHue B llepuonnyeckod cucTeMe XHMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHUE CBOMCTBA aFOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHUA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMu4yeckux 3meMenToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mOpupoje. Pu3nyeckue Hu
XUMHYECKHE CBOMCTBa jkene3a. Okcupiwl, TuApokcuabl u conu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYyYCHUE




3.7

XHUMHYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3llaMy METaJVIOB U CIUIaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH; W3YYCHUE PE3YJIbTATOB KOPPO3UH METAILIOB
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEeH
B3aUMOJICHCTBUS OKCHJA KajdblUs M HATpUs C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWCTB JKECTKOW BOJIBI,
mpoiecca TOpPEHUs Kejle3a B KUCIOpoA€ (BO3MOXKHO — HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TTPU3HAKOB MPOTEKAHMUsI KAYeCTBEHHBIX PEAKIIMH HA WOHBI
(mMaraus, xanbius, anroMuHus, nuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMMCAaHWE MPOIIECCOB OKpAIlMBaHUs IJIAMCHH MOHAMH HATpPHS,
Kaiuss W Kainblusad  (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
nccaeaoBaHue am(GOTEPHBIX CBOMCTB THIAPOKCHAA ATIOMHUHUS U THIAPOKCHIA
[IMHKA; PEIICHNE IKCIIEPUMEHTANIbHBIX 3a71a4 110 TeMe «Bakueiime MeTauibl 1

X COCOUHCHUA

XuMmus 1 OKpYyiKaromas cpelia

4.1

HoBrie MaTcepurajibl U TCXHOJIOTUMH. BemiectBa u MaTcpHrajbl B HOBCCHHGBHOﬁ
JKM3HH YEJIOBEKa. XUMHS U 300POBbE. be3omacHoe mcImonb30BaHuE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxarommet cpenst [1JIK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble MCTOYHHUKH YTJIEBOAOPOAOB (yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TI<H, HX POJIb B 6BITy U TPpOMBIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN OKCIICPUMCHT: U3Yy4YCHUC O6p8.3]_IOB MaTCcpHuaJioB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEpUaIbl)




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

Kox
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCIIC SKCIICPHUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJb30BAaTh MOACIHN JJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccuoHaATbLHON J1eSTeTbHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHN TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO KaK cepy cBoelt Oyayiieil npodeccuoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO MpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIeTo 00pa30BaHMs

Brmanenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIINE XHUMHYECCKHE IIOHATHS. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHasi WU MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHWE, CONb (CpemHss), XUMHUYeCKas
peaKIusi, peakluh COCIUHEHUsS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHUs, peaKui OOMeHa, TeruIoBoW A((EKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBask JIOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs KOHLEHTPaLUs

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




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTauInJyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, DJIEKTPOJIUT M HEIJIEKTPOJIMT,
ANIEKTPOJIUTUYECKAs ~ JUCCOLMALMS, pPEaKUMd HOHHOro OoOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakuuu, Karanmsarop, IIJK, xkopposus

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

COCTaBa, 3aKOH ABOFaI[pO
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TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHHUE MPaBUIIbHO UCIIOIH30BATH N3yUCHHBIEC BEIIECTBA M MaTEPHAIIBI
(B TOM 4HCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABHI,
NPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IMPOLECCOB HAa OPraHM3M 4YCJIOBCKa W OKPYXKAIOUIYIO

MPUPOJIHYIO CpEy

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrux

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHKAMHM HMH(OpMaLUU
N0 XUMHM (Hay4yHas M HAy4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MNPUMCHCHUU n YMCHHC

MCIIOJIb30BAaTh €€ JIIsl pelIeHns yueOHO-T03HaBaTEeIbHbBIX 3a/1a4

BJ'IaJIeHI/Ie OCHOBaMH TIOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJeHUsI (HOpMYJT HEOPTaHWYECKHX BEILECTB,




YpaBHEHUH  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknarypsl (IUPAC u TpuBHasibHON)

YMeHne oOBACHATH CBSI3b IMOJIOKEHHs 3JeMeHTa B Ilepuonndeckoit

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEeMEHTOB (COCTaB M 3apsii sApa, odliee dYHcio
AIIEKTPOHOB), PACHpPEIEICHUEM JJIEKTPOHOB TI0 JHEPreTUYECKUM
YPOBHSIM aTOMOB NE€PBBIX TPEX MEPUOAOB, KNS U KaJbIU
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JIeKTPOOTPULIATEIbHOCTS),
6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
MOJTpYIIax) U AJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccupumpoBarth:
7.1 XUMHYECKHE HIIEMEHTHI
7.2 HEOpraHUYEeCKUE BEIeCTBa
7.3 XUMUYECKHUE PEaKIINN
8 YMeHue ornpenensiTh:
g1 BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHUYECKUX DJIEMEHTOB, 3apsij
' MOHA
g2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMYECKOH CTPYKTYphl B
' COCIIMHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPAX BEMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCIIUTEIh U BOCCTAHOBUTEH
9 YMeHne xapakTepu3oBarh (U3NIECKHE U XUMHUECKHE CBOMCTBA!
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJIOp, HATPU, Kalud, MarHH,
KaJIBITAH, aTFOMHHUM, JKEJIE30)
CIIO)KHBIX BEIIECTB, B TOM YHCJE€ WX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI M THUIPOKCHUIBI
92 metaiioB [-IIA rpynn, amtomunus, menu (II), uunka, xeneza (II u
' III), oxcuas! yrnepoaa (I u 1V), kpemuus (IV), azora u gocdopa (I11
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBAsE KUCIOTa U UX COJIM)
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaThb CBOICTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPABHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOTO 0OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIONINX ~XHMHYECKHE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira30B
114 M0 YypaBHCHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHuE OCHOB):
OCHOBHBIMH ~ METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmromeHwue,
1 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPEUIOKUTE MTYTH €€ PEIICHUS
122 0e3omacHOM pabOTBHl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOUN
' MOCyAOH U JabopaTOpHBIM 000PyAOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBbIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPHUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3ACHCTBHS HA JKWUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hanuuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBIICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3YYEHUE U OMHUcaHue (PU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE




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

WJUTIOCTPUPYIOIIKME MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKLUA

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

[IOJIyYUEHUE KHCIOpOJa M U3YYEHHE €ro CBOMCTB; IIOJy4EHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; IOJyYEHHE YIJIEKUCIIOro raza u

HU3YUCHHUC €TO CBOfICTB; MMOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JoJeH

paCTBOpéHHOFO BCIIECTBa

13.5

IpUMEHEHHE WH/INKAaTOPOB (;makmyca, METUJIOpaHkKa u
denondTanenHa) I ONPEAETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT 1 menoqeﬁ

13.6

UCCIICZIOBAHUE U  ONHCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YYECHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOIO MeETajula JpPyrMM W3  pacTBOpa  COJM;
uccienoBaHrue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHUS U

[IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 [0 TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'[GKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxselnme HeMETaIbl U HX COCOUHCHUA,

«BakHeme MeTamibl 1 UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakIMii MOHHOro OOMEHa; KaueCTBEHHbIE peakIuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

14.1

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

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJILHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH

SABJICHUSAMH H IMPOLECCaAaMH, IPOUCXOOAINIUMA B MaKpO- U MUKPOMUPE,




O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJ'IBHBIC XHUMHUYCCKHUEC ITOHATUA

1.1

YucTsle BemecTBa U cMecu. Cioco0bl pa3iesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

DJICMCHTOB. HpOCTHC H CJIOXKHBIC BEIICCTBA.

1.3

Xumudgeckast (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH ITIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTEIbHAsT aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 1071 XUMHYECKOI0 3JIEMEHTa

B COCAMHCHUN

1.5

KonmuecTBo BemectBa. Mosib. Monsipaas Macca. MolsipHbId 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACCHI K YHUCJIa CTPYKTYPHBIX CIUHHUIL BCIICCTBA

1.6

du3nyecKkue U XUMHUYECKHUE SBIICHHUS. XHUMHUUECKas peaKuusg u eé IIPpU3HAKHU.

3aKOH COXpPaHEHMsI MACChl BEILIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u lleprognmueckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dieMeHTOB J[.1.
MenpneneeBa. [lepuoast u rpymnmbsl. OU3NYECKUN CMBICT MOPSIKOBOIO HOMEPA,

HOMCPOB II€pHOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3oromsl. OnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aTOMOB TEpBBIX 20 XHUMHYECKHUX JJIEMEHTOB

ITepuoanueckoint cucremsl /.M. Menneneesa

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kalus, Kaublus (paguyca aToOMOB, DJIEKTPOOTPUIIATEIHLHOCTH,
METAJUIMYECKMX M HEMETaNIMYEeCKUX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBHUH C TIOJOKEHHEM JJieMeHTOB B Ilepuoamdeckoil cucreme u

CTPOCHUCM UX aTOMOB

Crpoenue BelecTBa

3.1

XUMHUYECKass CBS3b. KoBanentHas (HOJ'I}IpHaH u HCHOJ’IﬂpHaﬂ) CBA3b.

BHCKTPOOTPI/IHaTeJ'ILHOCTI) XHUMHUYCCKUX DJICMCHTOB. Honnas CBs3b.




MeTtannnyeckas CBSI3b

3.2

Tunbl KpUCTANIMYECKUX pPEETOK (aTOMHas, MOHHAsA, MeETaJIMYecKas),
3aBUCUMOCTb CBOWCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxueimme MNPEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner u ux

COCAMHCHU. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccudukanus M HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHUH: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HEC0JIeOOpa3yrolIue; OCHOBaHWM (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCIOT  (KHCIOPOJCOACpKAIIMEe ¢  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nNYeCKue M XHUMHYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAIIOB:

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

4.3

dusnyeckue M XUMHUYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd U KaJIbOWsdA, aJJFOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/i

pAaa HaHpH)KeHI/Iﬁ MCTAJ1JI0B

4.4

du3nyeckre U XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COCJIMHEHUN HEMETAaJIOB:

XJIOPOBOJIOPO/IA, CEPOBOOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMHYECKHE CBOMCTBA OKCUAOB HeMeTaiios: cepsl (IV, VI),
azota(ll, IV, V), pocdopa(Ill, V), yraepona(ll, IV), kpemuusa(IV). [Honyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MetamioB [A-IIIA rpymn, munka, mequ(ll) u

xeneza(ll, III). [TonyyeHne okcua0B METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMWI U aM(pOTEPHBIX THAPOKCUAOB (Ha MpUMEpe
TUAPOKCUIOB QJIIOMUHUA, JKene3a, IuHKa). [lomyuyeHue OCHOBaHHMM U

aM(OTEPHBIX THIPOKCHJIOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM W a30THOW KHUCIIOT.

[Tony4yenue kucnot

4.9

OO0mre XuMHYECKHe CBOMCTBA cpenHux cone. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOAA, AMMHAKa,

YIJIEKHUCIIOTo Ta3a B 1abopaTopuun

4.11

[Tony4yeHue amMmmHaKka, CEpHOM M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. OO1Ime




CIIOCOOBI IIOJIYUYCHHUA MCTAJLJIIOB

4.12

I'eneTnueckas cBsI3b MECXKAY KilaCCaMU HECOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

Xumudgeckue peaKnuu

5.1

Krnaccudukanuss XuMUYECKHX peaknuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEILIECTB, IO TeIIoBoMy 3¢¢ekrty, Imo

M3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PeKT XUMHUECKOW peakluy, TEPMOXUMHUUYECKUE YpaBHEHHUS. DK30-

U DHAOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKkuu. OKHCIUTEIIN U BOCCTAHOBHTCIIU.
HpOHCCCH OKHUCICHUA u BOCCTAaHOBJICHUA. SHCKTpOHHBIﬁ banaHC

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pakuuun

54

Teopust HNEKTPOTUTHUECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DIEKTPOIUTHI U

HEOJICKTPOJINTLI. CuibHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHn Juccounanumn

5.5

Peakuuu moHHOTO obMeHa. YcaoBHs IIPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIIMN

XHUMHS ¥ OKpYXkarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe
UCMOJIb30BaHUE BEUIECTB M XUMHMUYECKUX peakUuil B jabopatopun H OBITY.

HCpBaSI MMOMOIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKalIIeW cpeabl  (KUCIOTHBIC — JOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBpAIICHHS
[Ipenenbuas pomyctumas konmeHTpauus BemectB (IIJK). Pomp xumum B
pEIIeHNH DKOJIOTUYECKUX TMpoOieM. YCHIEHHE TapHUKOBOTO d3(deKTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azora, ¢ocdopa, yriaepojaa, KpEMHUS U UX COCTUHEHUU B
ObITY, MeIUIMHE, TNPOMBIIUIEHHOCTH U CEJIbCKOM Xo3saicTBe. llpumeHnenue
METAJJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAuHeHul. [ToHaTHEe 0 KOppO3UH METaIOB, OCHOBHBIE

CIOCOOBI 3alIUTHI X OT KOPPO3UHU

6.4

[IpuponHble UCTOYHUKH YTIEBOJOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepadboTku (OEH3MH), X POJb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIe TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).

[TonsiTie 0 OMOMIOTMYECKH BAKHBIX BEIIECTBAX: JKUpax, OelKax, yriaeBojax — U ux




POJIN B )KU3HU YCITIOBEKA

7 PacuéTer:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XMMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepadotanHoe ["abpuensu O.C., Octpoymon U.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBenienue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHB: YUECOHUK; 5-€ U3aHUE,
nepepadbotanHoe ['adpuensia O.C., Octpoymon U.I'., Cnankos C.A.
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumus. 8-9 kiaccel. ba3oBblid ypoBeHb. MeETOIUYECKHE PEKOMEHIAIUM K
yueOnukam Pymsutuc I'.E., ®enpaman O.1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

but6moreka [{OK https://m.edsoo.ru/00ad9cb2




