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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMaTPUBAECT pacIpe/eICHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHWE XHUMHH CIYKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJIE, O IMYTAX PEIICHHS TI100aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00I1eH 1 (DYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCHT BKJaJ B (DOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMHHU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPYrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTHUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosnorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, WCIOJB3Yysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UYUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemiectBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHWUISAIUA, XpoMaTorpadus, MPOBEACHNE OUYUCTKHA MOBAPESHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAuGUKAIISA KACIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — asnemeHT m mpocrtoe BemectBo. Haxoxxknenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUE U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE UM H3YYCHUE CBOICTB KHUCIOPOJa, HAOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHwHe), B3auMocHcTBrEe Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYECH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHellne Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonmepuonnas ©  JiIUMHHONEepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYEK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO TpyMIaM U Mepruoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX AJIEMEHTOB. MlOHHAs CBSA3b.

Crenenbp  okuciieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIacCu(uKaIus, TMepUOIUNIHOCTh, HAOIOIEeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasl peaKUMs

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKECHUEM 3JIEMEHTOB B Illepuoandeckoii
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIUM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBneHnue ypaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJell B CBeTe TMPEICTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUICO MAaTEpUANIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHHUsI), PAClIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHeWlme XJIopuabl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYeCKue CcBOICTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
duznyeckue U XxuMudyeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMuUak, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlcTBa (0OIIME Kak TMpEJACTaBUTENSl Kiacca KUCIOT M CcHelupUuyYecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammuu ¢Gocdopa, (uMUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOJA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (yrojb, HPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: KMpax, OejKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIILIEHHOCTH. BaxkHeiine CTpouTenbHble MaTepuaibl: KepamHka,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslaMu ceppl M €€  COeQUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOII0JIeHWe TpHu3HakKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, rpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONTy4eHUS] MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB /. M. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TTookeHue B [leproindeckoi cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMe XMuMHYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOIecCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusl, Kalus U Kaiblusg (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B INOBCEAHEBHOW XW3HM YeloBeKa. beszomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xuMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCHU(UKANWs, TEPUOANIHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, TOHMMAaHWs 3HAYEHHUS XWMHWYECKOM HAYKH B KU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHUMH CpEACTBAMH HH(GOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CcamMOo0Opa30BaHUIO, TMPOCKTHOW W  HMCCIIEIOBATEIhCKOM
JIESITEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH M YPOBHs OOydYeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBI 00pa3 >KW3HHU, OCO3HAHWE TIOCICICTBHUA U
HENPUATHE BPEIHBIX PUBBIYCK (YIIOTPEOICHUS alIKOTOJIsI, HAPKOTUKOB, KYPCHHS),
HEOOXOMMMOCTH COOJIONIEHUS TIpaBWUJI OE€30MacHOCTH TpuU  OOpareHuu ¢
XUMHYECKUMH BEIIECTBAMH B OBITY U pEaTbHOMN KU3HHU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
yB@XEHHE K TPYyIy M pe3ylbTaTaM TpPYAOBOH AEATETbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHsI TMPEAMETHBIX 3HAHWW IO XWMHH, OCO3HAHHBINA BBIOOD
WHIMBUIYAIbHON TPACKTOPUH MPOIOIKEHHSI 00pa30BaHUs ¢ YIETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCHOHANBHOM Cpeie;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMaHHE LIEHHOCTU 3/J0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznyecKOMy M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIOACHHUS
paBuJI O€30MMACHOTO MOBECHUS MPU PadOTe C BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIFOJIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI ~ DKOJIOTUYECKOW KYyJIbTYphl, OCO3HaHUS TJ00AJIBHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHWMHUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B TMO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocrtaBe MertampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, IKCIIEPUMEHT U JPYyroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HAHUH M3 3TUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O LETOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecreunBaioT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYCCKUX BEIICCTB U XHUMHYECKUX PEaKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (TpeAMETHbIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUAEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHMUIO, OpPraHU3AIlMd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KpPUTHUECKH OIEHWBATh MNPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JAuarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJibTaThl  IO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbosaee 3PGeKTUBHBIE CIIOCOOBI pelieHUsl YYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JlaHHOW denepanbHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peakius, KiaccupuKanus peakiuid: peaxiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJspHAs KOBaJCHTHasl CBSI3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEIMHEHHMM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps siapa, 00IIee YUCIO AIICKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATHh OCHOBHBIC OIEpAIlMH MBICTUTEIIBHON JEATeIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHsS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIHPOBAHUEC, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYECHUIO W COOUpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYECH U KUCIOT C MIOMOIIBIO MHANKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IMCCOLUALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUM BELIECTB U UX NPEBPAIICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJO0sIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMIHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUjia  MOJb30BAaHUWA  XUMHYECKOM  THOCyIoll |
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIHMH, TOATBEPKTAIONINE  KAaYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u
KoHTpoJibHbIE
n/n TeM MPOrpaMMabl Bcero
padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUS U
1.1 . 5
MPAKTUYECKOU JeATETbHOCTH
YeJIoBeKa
BemectBa 1 xumudeckue
1.2 15 1
peakuuu
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

Bo3znyx. Kucnopon. [lousatue

2.1 6
00 okcHuaax
99 Bonopon. Ilonarue o 3
KHCJIOTaX M COJNISIX
53 Boga. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

24 OCHOBHBIE KJIACCHI 11 1

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 30

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/A3R9T4T6X

https://m.edsoo.ru/JOM9V8V8D

https://m.edso0.ru/Q5A8K5W8Y

https://m.edso0.ru/C4H8K6T8E

https://m.edso00.ru/F1X701B0Q

https://m.edso0.ru/L3F4AR7GOT

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH


https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.edso00.ru/C911K8POM
MenaeneeBa. CtpoeHue

aToMa

XUMHYECKas CBA3b.

3.2 OKUCIATEIILHO- 8 2 https://m.edsoo.ru/W8CO0T2E7K
BOCCTaHOBUTEJIbHBIC PEAKIIMH

Wroro no pazueny 15

PesepBHOE Bpemst 3 https://m.edso00.ru/A3F7K3G1G

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68 5 5


https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

[ToBTOpenue u yriryOneHue 3HaHUN

11 OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
' peaxuuii

13 DIEKTPOIUTHYECKAs TUCCOLIHALIHSL.

XHUMUYECKUE PEAKIIMU B PACTBOPAX
Hroro no pazneny

Pa3zgen 2. HeMeTaJIbl M UX COCIUHEHUSA

061112151 XapaKTCPUCTHKA XUMHUYCCKUX

21 anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast xapakTepruCTUKa XUMUYECKHIX

2.2 anemeHToB VIA-rpynmel. Cepa u e€
COCIMHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX

2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u

UX COEIUHEHUSI

OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |VA-rpynnsl. Yriepoa u
KPEMHUI U UX COeTMHEHHUS

Uroro no pazgeny

KoaunuecTBO 4acoB

Bcero
padoThI

17

25

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl

https://m.eds00.ru/G9M5W9J3T

https://m.edso00.ru/R372906G4G

https://m.edsoo.ru/D5R5V404A

https://m.edsoo.ru/FOWI1N9IF5V

https://m.edso0.ru/S7L7M9L7S

https://m.edsoo.ru/A6Y9S6H4U

https://m.edso0.ru/Q2W5H2K5Y



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pasznea 3. Mera/liibl M MX COCIUHEHUS
3.1 OO01me CBOMCTBAa METAJLIOB

3.2 Baxuelie MeTaisl 1 UX COSTUHEHUS
Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa u Marepuansl B )KM3HU YEJIOBEKA
Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

16
20

68

https://m.edsoo.ru/C1C6H6T2M

https://m.edsoo.ru/I8G6J7R9U

https://m.edso00.ru/Z3S8T10Q8K

https://m.edsoo.ru/N2U7H3F8A



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

[Ipenmer xumuu. Pons xumuu B
JKU3HM 4esoBeka. Tena u
BEIIECTBA

[TonsiTue 0 MeTOAAX MO3HAHUS B

XHUMHHN

[IpakTuueckas padora Ne 1
«[IpaBwmita paboThI B 1abopaTopuu
Y IpUEMBI OOpaIeHUS C
1a00paTOPHBIM 000PYTOBAHUEM

YucThie BEIIeCTBa U CMECH.
Crnoco0Obl pa3aeneHus cMecei

[IpakTnueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYUCTKHU TOBapEHHOW COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKHUE IIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHYECKUX
3JIEMEHTOB

[IpocTeie u cloKHBIE BENIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHE

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

01.09.2026

02.09.2026

08.09.2026

09.09.2026

15.09.2026

16.09.2026

22.09.2026

23.09.2026

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/J4C2VV8M9V

https://m.edsoo.ru/P108A5C6T

https://m.edsoo.ru/O5G3EOD8Y

https://m.edsoo.ru/X1A2E3M8R

https://m.edso0.ru/R6W6Z8F9X

https://m.edsoo.ru/J7TR108H1L

https://m.edsoo.ru/W3U6Q6D7W

https://m.edsoo.ru/H2W7W8P3A

https://m.edsoo.ru/EOD1L5N1N



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N

10

11

12

13

14

15

16

17

18

19

20

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYecKasi GopMyIa.
BajgenTHOCTE aTOMOB XMMHYECKHUX
3JIEMEHTOB

OTHOcHuTeNnbHasA aTOMHAas Macca.
OTHOCHUTENIbHAS MOJICKYJISIpHAA
mMmacca

MaccoBas 1011 XUMHUYECKOT0O
3JICMCHTA B COCANHCHHUHU

KomnuectBo BemecTsa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUYECKHUE
SIBIICHHS. XUMHUYECKast pCaKkuAd

[Tpu3HaKkK U yCIOBUS MPOTEKAHUS
XUMUYECKUX peaKIuii

3aKoH COXpaHEHHUs MacChl
BEIIECTB. XMMUYECKUE YPABHEHUS

Brruncnenus konmdecTa, Macchl
BEIECTBA 110 YPaBHEHUSIM
XUMHYECKUX PEAKIUI
Krnaccudukanus XuMuueckux
peakiuii (CoeMHEeHNUS,
pa3noKeHus, 3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIIoneaucT. O0o0IIeHne U
CUCTeMaTH3aIusl 3HAaHUH

Kontponbnas padota Nel o teme

29.09.2026

30.09.2026

06.10.2026

07.10.2026

13.10.2026

14.10.2026

20.10.2026

21.10.2026

10.11.2026

11.11.2026

17.11.2026

https://m.edsoo.ru/I3Y2G1R4C

https://m.edsoo.ru/FON3S0A9I

https://m.edsoo.ru/J6A9WA4P1J

https://m.edso0.ru/C2J5K415X

https://m.edsoo.ru/S2R3H7N6C

https://m.edso0.ru/Z3F4A8K60

https://m.edsoo.ru/P7V8A5Z3D

https://m.edsoo.ru/W9S8Y7Z227

https://m.edsoo.ru/KOP1L4R1W

https://m.edso0.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H



https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H

21

22

23

24

25

26

27

«BemiecTBa U XUMHUYECKUE
peaKumny

Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucnopon — anemenT u
npocroe BeuiecTBo. O30H

dusnyeckue 1 XUMHYECKHE
CBOMCTBa KHCIOpOa (peakuu
okucienus, ropeaue). [lousatue o6
OKCHJaX

CriocoOslI MosTy4eHus KUCIopoia B
1ab0paTOpUH U
MPOMBIIUICHHOCTH. [IpuMeHeHne
KHCIIOpO/a

TennoBoit 3¢ ekt xumMuueckoit
peaKIuu, IOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKUX
peaxmmsIx

Tornugo (HedTh, yroiab U METaH).
3arps3HeHne Bo3/lyXa, CoCOoObI
€ro Mpe0TBpaICHHS
[IpakTuueckas pabora Ne 3 o
teme «llonmydyenue u cobupanue
KHUCJIOPOJa, U3yUEHUE ero
CBOMCTB»

Bomopon — anemeHT u npoctoe
BenrecTBo. HaxoxneHnue B
npupoje

18.11.2026

24.11.2026

25.11.2026

01.12.2026

02.12.2026

08.12.2026

09.12.2026

15.12.2026

https://m.edsoo.ru/M6A7YOW7S

https://m.edso00.ru/O0Q4H1U5T

https://m.edsoo.ru/F8Q2D2X3H

https://m.edsoo.ru/Z6H4G9D8W

https://m.edsoo.ru/Y2Y4M4H1B

https://m.edso0.ru/J2X0TOAOD

https://m.edsoo.ru/I8SD2B5D7A



https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A

28

29

30

31

32

33

34

35

36

37

dusnueckue U XUMUICCKUE
cBoiicTBa BojiopoJia. [I[pumenenne
BOJIOpOJIa

TloHnsaTHne 0 KHCIIOTaX M COMISIX

CriocoObI MmoTy4eHHst BOJOPOia B
nabopaTopuu

[IpakTuueckas paborta Ne 4 o
teme «[lomydyenue u cobupanue
BOZOPOJIa, U3yYEHHE €T0 CBONCTB

MoutsipHblii 00BEM ra3oB. 3aKOH
ABorazipo

Brruuciaenus o0béMa, KOJIMYECTBA
BEIIECTBA rasza Mo €ro M3BECTHOMY
KOJINYECTBY BELIECTBA WU
00BEMY

Brruncienus o05EMOB ra3os MO
YPaBHEHUIO PEAKIIMU Ha OCHOBE
3aKOHa 00BLEMHBIX OTHOIIEHHIH
rasoB

dusnueckue U XUMHUYECKUE
CBOIICTBAa BOJBI

CocraB ocHoBaHwuii. [lousatue 00
UHIUKATOPax

Bopa xak pactBoputens.
HaCBIHIeHHBIe 1 HECHACBIIIICHHBIC
pactBOpbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE

16.12.2026

22.12.2026

23.12.2026

29.12.2026

30.12.2026

12.01.2027

13.01.2027

19.01.2027

20.01.2027

26.01.2027

https://m.edso0.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

https://m.edsoo.ru/F4AW6U505Q

https://m.edsoo.ru/A8D2B6027

https://m.edsoo.ru/W4Y 1W4W8C

https://m.edsoo.ru/LOW2K9QS8lI

https://m.edsoo.ru/M7G2D2E3H

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J

https://m.edso0.ru/S7Z0N3W2D



https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D

38

39

40

41

42

43

44

45

46

47

48

[Ipaktuyeckas padora Ne 5 o

teme «lIpurorosneHue pacTBOpoB
C ompeaeIEHHON MacCcoOBOM 10Jei

paCTBOpéHHOFO BE€IICCTBa»

KonrtponsHas padora Ne2 o reme

«Kucnopoa. Bonopoa. Bona»

OKcupl: COCTaB, KiIacCU(UKaIUs,

HOMEHKJIaTypa

HOJ'Iy‘leHI/IC H XUMHNYCCKHEC

CBOMCTBa KHCJIOTHBIX, OCHOBHBIX U

amM(pOTEpPHBIX OKCHJIOB

OcHoBaHU: COCTaB,

KJ'IaCCI/I(bI/IKaI_II/IH, HOMCHKIJIaTypa

HonyquHe U XUMHUUYCCKHUC
CBOMCTBA OCHOBAHUI

Kucnotsl: coctas ,

KJaccu(uKkanus, HOMEHKIATypa

HonyquHe U XUMHUUYCCKHUC
CBOMCTBA KUCIOT

Conu (cpenHue): HOMEHKIATYpa,
CII0COOBI MOJIY4YCHHA, XUMHUYCCKUC

CBOMCTBA

ITpakTuyeckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX

3as1a4 1o TeMe «OCHOBHEBIC KIIACCHI

HCOPTaHNYCCKUX CO@HHHGHHﬁ)}

I'eneTnueckas CBA3b MCKAY
KJIaCCaMH HCOPIraHUYCCKUX

27.01.2027

02.02.2027

03.02.2027

09.02.2027

10.02.2027

16.02.2027

17.02.2027

24.02.2027

02.03.2027

03.03.2027

09.03.2027

https://m.edsoo.ru/LOV7U6I6H

https://m.edsoo.ru/Y3C8C9C8Z

https://m.edsoo.ru/D1A6N2B9L

https://m.edsoo.ru/E3USHIW8V

https://m.edsoo.ru/C9Z0EIN8V

https://m.edsoo.ru/W5V208K1E

https://m.edsoo.ru/F4P2A0C3V

https://m.edsoo.ru/B5C1L3L6M

https://m.edso0.ru/J4AB9Q5E1X

https://m.edsoo.ru/E9QX4K8F7W

https://m.edsoo.ru/HOU5D6A0C



https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C

49

50

51

52

53

54

55

56

57

COE€IUHEHUN

O0001IeHre U cCUCTEMAaTU3 AU
3HAHUH

KontponbHas padota Ne3 no teme
"OCHOBHEIE KJIACCHI
HEOPraHWYECKUX COeAMHEHUMN"

[TepBbie TOMBITKY KIACCHPUKAITUN
XHMHUYECKHUX dj1eMeHTOB. [loHsaTne
O rpynIax CXOAHbBIX JIEMEHTOB

Ilepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Menneneesa

[Iepuonsl, rpynmsl, MOATPYIIILI

Crpoenue atomoB. CocTas
aTOMHBIX sifiep. M30Tors!

CtpoeHue 3JIeKTPOHHBIX 00070UeK
aTOMOB 3JIEMEHTOB
[Tepuoanueckoit cucremst /. U.
MenneneeBa

XapakTeprucTuKka XMMHYECKOTO
AJIEMEHTA TI0 €ro MOJI0KEHUIO B
[Tepnonnueckoii cucreme /1. U.
MenneneeBa

3nauenue [leprnoguueckoro
3aKOHa Ui pa3BUTHUS HAYKU U
npaktuku. JI. 1. MenaeneeB —

10.03.2027

16.03.2027

17.03.2027

23.03.2027

24.03.2027

06.04.2027

07.04.2027

13.04.2027

14.04.2027

https://m.edso0.ru/Q6G9N5L4B

https://m.edsoo.ru/W6J7L5I5P

https://m.edsoo.ru/R4S7M4M9N

https://m.edsoo.ru/A1B9F0V6C

https://m.edsoo.ru/W30116R2U

https://m.eds00.ru/C9Q907Z73C

https://m.edsoo.ru/O0F6Y5C8B

https://m.edsoo.ru/A9C319Z25W

https://m.edso0o0.ru/K3S31400V



https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V

58

59

60

61

62

63

64

65

66

67

68

Y4YEHBIN, IEJAror U rpak 1aHuH

PesepBubIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIHsl 3HAHUH /
Bcepoccuiickas npoBepodHas
pabora

Kontponbnas padota Ne4 o teme
«Ctpoenue aroma. XuMudeckas
cBs13b» / Beepoccuiickast
poBepouHas paboTa

9J'IeKTp00TpI/II_IaTeJ'IBHOCTB aTOMOB
XUMHNYCCKHX 3JICMCHTOB

HNonnas xumudeckas CBsI3b

KoBasienTHas nonsipHas
XUMHUYECKasl CBS3b

KoBanenTHas HCIIOJISIpHAs
XHUMHUYCCKas CBA3b

CreneHb OKUCICHUS

OKHUCIIUTETBHO-
BOCCTaHOBHUTEIIbHBIC PEAKIIHH

OKHCIUTEIN U BOCCTAHOBHUTEIN

PeseprubIil ypok. O60061eHIE 1
cucreMarul3anuda 3HAHUHI 10 TEME
«Ctpoenne aroma. XuMU4ecKas
CBSI3b»

PeseprubIil ypok. O60061IeHIE 1

20.04.2027

21.04.2027

27.04.2027

28.04.2027

04.05.2027

05.05.2027

11.05.2027

12.05.2027

18.05.2027

19.05.2027

https://m.edsoo.ru/B9V1I14W6A

https://m.edsoo.ru/L2L4K005Q

https://m.edso0o0.ru/S6R802X9B

https://m.edso0.ru/R201T6L4S

https://m.edsoo.ru/G9N4H4J6F

https://m.edsoo0.ru/R5Q417S5K

https://m.eds00.ru/S8U900D4B

https://m.edsoo.ru/KOW205Y1C

https://m.edsoo.ru/M3DO0P4C9Y

https://m.edso0.ru/S2R4S8M7N

https://m.eds00.ru/S1R1B1L6Q



https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

cUCTEMAaTH3allMs 3SHAHUH 25.05.2027

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 > 4



9 KJIACC

Ne

n/n

Tema ypoka

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB
Knaccugukanus 1 HoMeHKIaTypa
HEOPraHUYECKHUX BELIECTB

Buaer XuMHU4YeCKOI CBI3U U THUITBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbnas pabora Nel o
teme «[loBTOpeHue u yriyoieHue
3HAHU OCHOBHBIX Pa3/EIOB
Kypca 8 Kiacca»

Knaccudukanus xumuaeckux
pEeaKIMii o pa3IuIHbIM
pU3HaKaM

[Tonsatue o ckopoctu
XUMHU4YECKOU peakuuu. [lousaTue o
TOMOTE€HHBIX U I'€TePOre€HHBIX
peaKkuuax

IloHATHE O XUMHUYECKOM

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

04.09.2026

07.09.2026

11.09.2026

14.09.2026

18.09.2026

21.09.2026

25.09.2026

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

https://m.edsoo.ru/W4Y5P2F9X

https://m.edsoo.ru/V8K9C1C4R

https://m.edso00.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L106U80O

https://m.edsoo.ru/Y8B8U8O4I

https://m.edso00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

10

11

12

13

14

15

16

paBHOBecuu. DakTOpHI,
BIIMSIOLINE HA CKOPOCTh
XUMHUYECKON PEaKLIMH U
II0JIO’)KEHUE XUMHUYECKOTO
paBHOBECHS

OKHUCIIUTENBHO-
BOCCTAHOBHUTEIIbHBIC PEAKIIHU

Teopust 2NEKTPONIUTHYECKON
nuccounanuu. CunbHbIE U
cJ1a0ble AIEKTPOJIUTHI

Honnble ypaBHEHHsI peakui

XuMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
MpeJICTaBICHH 00
3JIEKTPOJIUTUYECKON
JIMCCOIAIIHN

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHU 00
AJIEKTPOJIUTUYECKON
JUCCOLIAINU

[TonsTHE O TUIPONH3E CONEH

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

[IpakTuueckas padora Ne 1.
«Pemenne sxcriepuMeHTaTBHBIX
3a1au»

28.09.2026

02.10.2026

05.10.2026

09.10.2026

12.10.2026

16.10.2026

19.10.2026

23.10.2026

06.11.2026

https://m.eds00.ru/G9K901B1A

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

https://m.edsoo.ru/T3G0X4B9l

https://m.edso0.ru/S1P2W30Q2V

https://m.eds00.ru/X90Q4S7R5D

https://m.edsoo.ru/B3H9Q0WON

https://m.edsoo.ru/Y2COIM4K4K



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K

17

18

19

20

21

22

23

24

25

KonTtponsHas padora Ne2 mo
TeMe «DIEKTPOIUTHYCCKAs
JHcconranys. XMMHUYECKUE
pEaKIMu B PacTBOPAx»

OO01as xapakTepuCTHKa
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha MPUMEPE XJIOpa

XnopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCECKHEC CBOﬁCTBa,
MMOJIYy4CHHEC, IPUMCHCHUC

[TpakTuueckast padota Ne 2 o
teme «[lonyduenue consHoi
KHCJIOTBI, U3y4eHUE €€ CBONCTBY»

Brruncnenus no YpaBHCHHUAM
XUMHUYCCKHUX peaKuHﬁ, €CJIM OAUH
N3 pCarcHToOB IdaH B M30BITKE

OO61as xapakTepucTHKa
sneMeHToB VIA-Tpynmnsl

AmoTponHsle MoU(UKaLINK
cepbl. Haxoxnenue cepsl 1 e€
COEMHEHUH B IPUPOJE.
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBonoponi, CTpOEHHUE,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA

Oxcuppl cepbl. CepHas KMCIIOTA,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHUE

09.11.2026

09.11.2026

13.11.2026

16.11.2026

20.11.2026

23.11.2026

27.11.2026

30.11.2026

04.12.2026

https://m.edsoo.ru/A3E5Y1K4F

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo.ru/VOY2L8Y0S

https://m.edsoo.ru/\V405C7J3Y

https://m.edsoo.ru/R8ROJIL5A

https://m.edsoo.ru/USK5E8DOV

https://m.edsoo.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2C0D1Y5W



https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W

26

27

28

29

30

31

32

33

XUMHYECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJIEHHOT'O
croco6a Moyiy4eHus CepHon
KHUCTIOThI. XUMUYECKOE
3arpsi3HEHUE OKPY Karolei
Cpebl COeTMHEHUSIMU CEPbI

Brraucnenne MmaccoBou 10U
BBIXO/Ia TPOyKTa peaKiuu
OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,
pacrpocTpaHeHue B PUPOJIE,
bu3HYecKue 1 XUMHUYECCKUE
CBOMCTBaA

AMMHuak, ero puznueckKue u
XUMHYECKHE CBOMCTBA,
MOJIy4Y€HHUE U IPUMEHEHHE

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyuenne ammuaka,
MU3Y4YEHUE €r0 CBOMCTBY»

A3oTHas KuCoTa, e€ pusnyeckue
Y XUMHUYECKUE CBONCTBA

Hcnons30BaHne HUTPATOB U
coJieli aMMOHUS B Ka4eCTBe
MHHEPAIBHBIX YI00pEHHI.
XUMHYECKOe 3arpsi3HEHNE
OKpYXXaromlel Cpeibl
COCMHEHUSIMH a30Ta

®ochop. Okcun dpocdopa (V) u
docdopnas kucnota, pusndeckne

07.12.2026

11.12.2026

14.12.2026

18.12.2026

21.12.2026

25.12.2026

28.12.2026

11.01.2027

https://m.edsoo.ru/\VV6VV8J2S2H

https://m.edsoo.ru/T5SH5M5C6Q

https://m.edsoo.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8A8A5G8V

https://m.edsoo.ru/A4S5F4UO0M

https://m.eds00.ru/G7Y40Q1J6P

https://m.edso0.ru/Q5B0G1N3R



https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

35

36

37

38

39

40

41

1 XUMHYECKHE CBOMCTRBA,
MOJTYYCHHUE

Hcnons3oBanue pochato B
KaueCTBE MHUHEPATBHBIX
yno0peHuil. 3arpsi3HeHne
IPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
npupoze, Gu3nIecKue u
XAMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKkue 1 XUMUYECKHE
CBOMCTBA. DKOJIOTMYECKHUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepona (1V)

YroapHasg KUciIoTa U €€ CoJIn

[IpakTuueckas padbora Ne 4 o
teme "[lonydyenne yriekucioro
ra3a. KauecTBeHHast peakius Ha
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00
OpraHMYECKUX BEIIECTBAX KakK O
COEIMHEHUSX YIIepoaa

Kpemuuii u ero coenmHeHust

[IpakTuueckas padora Ne 5.
Pemienune sxcriepuMeHTaTbHBIX
3a1a4 1o reme «Baxkueinmue

15.01.2027

18.01.2027

22.01.2027

25.01.2027

29.01.2027

01.02.2027

05.02.2027

08.02.2027

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A4I

https://m.edsoo.ru/P6U7M4K9T

https://m.edsoo.ru/T501S0F1T

https://m.edso0.ru/P6WIOW6A4C

https://m.edsoo.ru/G506H6X1E

https://m.edso0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1J



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J

42

43

44

45

46

47

48

49

50

HEMCTAJJIbI U UX COCAUHCHUS)

Kontponbnas pabora Ne3 mo
TeMme «BaxkHeumne HeMeTaulbl U
WX COCIUHEHUS

OO0m1as XxapakTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaJuIoB. MeTamndeckas CBSI3b
1 MCTAJJINYCCKas
KPUCTAJUINYECKast pELIETKA.
du3nyeckre CBOMCTBA METAJJIOB

XHUMHUYEeCKHEe CBOMCTBA METAJIJIOB.

DIEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJIOB

O611me cnocoObl MOTyYEHHS
mertaiioB. CriiaBbl. Beraucinenus
10 YPaBHEHUSIM XUMHYECKUX
peakiuii, ecIu OIUH U3
PEareHTOB COICPIKHUT PUMECH

ITonsTue o KOppO31Hu METAJIJIOB

[llenounbie METATIIBI

OKCI/I,Z[BI U TUAPOKCUIBI HATPUA U
KaJIust

[Ienoyno3eMeIbHbBIE METAIIBI —
KaJIBIIUA U MarHui

Baxneimnme coenmHeHNS
KaJIBITHS

12.02.2027

15.02.2027

19.02.2027

22.02.2027

26.02.2027

01.03.2027

05.03.2027

12.03.2027

15.03.2027

https://m.edsoo.ru/K1E4W5F5D

https://m.edsoo.ru/Q5M8X3Z6L

https://m.edsoo.ru/M7GOF6W6K

https://m.edsoo.ru/F9S7U4G5C

https://m.edsoo.ru/U4T6B8L6C

https://m.edsoo.ru/ESNOF6H7A

https://m.edsoo.ru/Q5F4A8Z0U

https://m.eds00.ru/R9G4H2L5S

https://m.edsoo.ru/B5B6SO0F6R



https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R

o1

52

53

54

55

56

57

58

59

60

61

O00011IeHNE U CUCTEMATHU3ALIHS
3HAaHUU

JKEcTtkoCcTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[TpakTrueckas padora Ne 6 mo
TeMme "JKECTKOCTh BOIBI U
METO/bl €€ yCTpaHEeHHUs "

AroMUHUNA

AmdoTepHbIe CBOICTBA OKCHA U
TUAPOKCUAA

Kemneso

OKCHITBI, THIAPOKCHJIBI B COJTU
xenesa (1) u xenesa (I11)

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

[TpakTnyeckas padora Ne 7.
Pemienune sxcriepuMeHTaIbHBIX
3a/1a4 1o reme «BaxxHeimme
METaJUTBI U MX COSAMHEHHUSI

Boruncnenus no ypaBHEHUAM
XUMHYECKHUX PEAKIMN, ECIIN OJIUH
U3 PEAareHTOB JJaH B N30BITKE WU
COJIEP’KUT IpUMecH. Brruncienus
MaccOBOH J0JIM BBIX0OJIa MPOAYKTa
peakuuu

O00011eHHE U CUCTEMATU3 AL

19.03.2027

22.03.2027

26.03.2027

05.04.2027

09.04.2027

12.04.2027

16.04.2027

19.04.2027

23.04.2027

26.04.2027

https://m.edso0.ru/Z8S2E1Y6W

https://m.edsoo.ru/U4F1V1P9K

https://m.edsoo.ru/T6EQU2I3W

https://m.edsoo0.ru/02U1T4S00

https://m.edsoo.ru/T7Z619U3S

https://m.edsoo.ru/I2ROK4COE

https://m.edsoo.ru/U2B913V0Q

https://m.edsoo.ru/\W6NOHS8L7X

https://m.edsoo0.ru/J1IM4T7L4X

https://m.edso00.ru/F2G001Y0K

https://m.edsoo.ru/\W9F8E9L5N



https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N

62

63

64

65

66

67

68

3HAHUH

Kontponbnas pabora Ne4 mo
TeMme «BakHeWIme MeTajljibl U UX
COCTMHEHUS»

BemiectBa u MaTepuansl B
MOBCE/IHEBHOM JKU3HH YeJIOBEKa
XUMHUYECKOE 3arpsi3HEHUE
OKpYKAaroIIel cpebl

Ponp xumuu B perieHnn
HKOJIOTMYECKUX MPOoOIeM
PesepBusiit ypok. O60011eHNE U
CUCTEeMAaTH3alHsl 3HAHHHA
PesepBublit ypok. O60011eHuE U

cUCTeMaTHu3alus 3HaHUHU

Peseprubiit ypok. O600111eHIE U
crucTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

30.04.2027

07.05.2027

14.05.2027

17.05.2027

21.05.2027

24.05.2027

https://m.edsoo.ru/FIEOK9H7N

https://m.edsoo.ru/T4P9U7D4B

https://m.edsoo.ru/COU700M3X

https://m.edsoo.ru/K9X9A8TOM

https://m.edsoo.ru/T5K5V6J3C

https://m.edsoo.ru/Y2B8C4H2E

https://m.edsoo.ru/B3P1R2T3V



https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

1

11

1.2

13

14

1.5

1.6

1.7

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

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIIOHATHHA: aTOM,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
Kiaccupukammss — peakiui:  peaklMH — COSAUHEHHUs,  PEaKIHH
Pa3NOKEHUS, PEAKIMU 3aMEIICHUs, peakuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XHWMHWYCCKUX HOHSITI/II\/'I nu
MPUMEHSATH 3TU MOHATHUS IIPU ONKUCAHUM BEIIECTB U UX MPEBPAIICHUI
HUCITIOJIB30BAThH XI/IMI/I‘-ICCKYIO CI/IMBOHI/IKy IJIA COCTaBJICHUA q)OpMy.]'I
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBIC  3aKOHOB COXpPAHEHUs MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCIUHCHUAX

KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY P HEKTY)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO UM MOJISIPHYIO MaccChl

BC€IICCTB



1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIUPOBAHME,  OKCIEPUMEHT  (peajbHBli U

MBICJICHHBIN )
ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSITHH: OKCH I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coenuHeHul no popMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEILIECTBA

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

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKum?I

IIPOrHO3UPOBATH CBOMCTBA BEHNIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 1O
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO
WHIUKATOPOB (JIakMmyc, (heHoadTaaenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmoguueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,



3.2

3.3

3.4

3.5

3.6

3.7

9 KJIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTEI

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XHMHUYECKHX DJJIEMEHTOB OT HMX ToJiokeHHss B Ilepuogmdeckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cOCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

OIIPEACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSITHH: PacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakum, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHME, aJUIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IJ’II/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb



1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

3.2

XUMHYECKON peaKIuu

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MMPUMCHATDH 3TU MMOHATHSA ITPU OIIMCAHUHN BCUICCTB U UX HpeBpameHm"I

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKOM TUCCOLMAIIMN KUCIIOT,
mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

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

COCIUHCHU A

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXKIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIIOBHSIX

CJel0BaTh MpaBWJIaM [OJIb30BAHUA XUMHUYECKOHM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTIIEKUCIIOTO Ta3a)

MPOBOJIUTh PEAKIMHU, TMOATBEPKIAIOIINE KAYECTBEHHBI COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIICCTB

ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xxumuyeckux moHaruil: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MNPUMCHATH OCHOBHBIC OIICpaluU MBICIUTEIbHON NE€ATEIbHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIMi, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

1.3

14

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITousrue o METOJaxX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnioco0n1

pasaciICHUus cMmecen

ATOMBI WH MOJICKYIJIbI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam

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

dusznyeckrue U XUMHUUYCCKHUE SBICHHUS. XUMHUYCCKAs pcakuuga u e€ IIPpU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHUMHUYECKHE YpaBHCHHA. KJ'IaCCI/ICI)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0M, C MMPaBUIaMHU
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYy€HHUE M ONUcaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHue (u3ndeckux (IMJIaBleHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOIEHWE W OIHCaHWe
IPU3HAKOB IPOTEKAHHWS XHUMHUYECKHMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
rugpokcuna Meau(ll) mpu HarpeBaHuu, B3aMMOJEHCTBHUE XKele3a ¢ PaCTBOPOM

commu meau(ll), n3yuenne cmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHUCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUEC PE3YJIbTATOB IIPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopon — aneMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kucimopona. CrocoOb!
MOJIyYeHUsl KHUCIOpoJa B J1a0OopaTOpuu M NPOMBILUIEHHOCTH. KpyroBopot

KUCIIopoa B mpupoae. O30H — aIoTponHas MoAu(GUKALH KACIOpoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCHJICHHE TTapHUKOBOTO 3((ekTa, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpocroe BemiecTBo. HaxoxkaeHue Boaopojia B MPUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucnorsl u conu
Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

®uznyeckue CcBOMCTBa BOAbl. Boma kak pactBoputenb. PacTBoOpBI.
Haceiennbsie 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKU3HU uenoBeka. Kpyroropor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Duznueckne M XUMHUYECKHE

CBOIMCTBa OKCHJIOB. HOJ'IyLIeHI/IC OKCHUJI0B

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydennre ocHOBaHMM

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusnueckue u
XAMHYECKHE CBOWMCTBAa KHUCIOT. Psan aktuBHoctn MetamnoB H.H. bekerosa.
[Tomyyenue kucnot

Comu. Homenknartypa coseil. @usnyueckne M XHMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen
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I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHNE B3aUMOACHCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (mokapa), 03HaKOMIJICHHUE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3lloB  BEMIECTB KOJIMYECTBOM | MOJIb, UCCICIOBaHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJIaMU (HaTpUEeM U KajbIHEeM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPEICIEHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJ0Yell, Hu3ydeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHUE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHUE
HKCIEPUMEHTANBHBIX 3a/ad Mo TeMe «BaxHellne Kilacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KJIACCU(UKAIMU XUMHUYECKUX 2IyieMeHTOB. [loHsatue o
TPYIIax CXOJHBIX AJIEMEHTOB (IEJTOYHbIE U IIETIOYHO3EMENIbHBIE METAJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpblE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cucrtembl xuMHueckux osnemeHtoB [[.M. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB NEPBLIX 20 XUMHYECKHX DIIEMCHTOB
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ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpYIIaM U IepUOoJaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XAMHYECKHX 371eMeHTOB. MloHHas CBI3b

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIbHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCHJA LMHKA C PAacCTBOPAMU KHUCIOT H
11eJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COCTUHEHMS])

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTBo n xumunueckast peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTaNIMYECKUX
PELIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKONW PEIETKU
U BHJa XuMudeckoi cBsizu. Kiaccuduxaius 1 HOMEHKIaTypa HEOPTaHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  Pa3MYHBIM  KJjaccaM HEOPraHWYEeCKUX COETUHEHHI,
TEHETUYECKAs CBSA3b HEOPraHNYECKHUX BELIECTB

Knaccuukanus XuMUYECKUX peaklMi M0 pa3IMYHbIM MpU3HAKaM (TI0 YHCITy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,

TEPMOXHMHUUYECKHUE ypaBHEHU. [IoHATHE O CKOPOCTH XMMHUUYECKON PEaKLIU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUUU U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIUTUUECKONH TUCCOLMALUU. DJIEKTPOJUTHl U HEIEKTPOIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS HNPOTEKAHUS PeaKkLUi MOHHOIO OOMEeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHHMsS peakuuil. CBOHCTBa KHCIOT,
OCHOBaHMH U cojieil B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpoliecca
JIMCCOIMALK  KHUCJIOT, INenodel M comel  (BO3MOXKHO HCIOJIBb30BaHHE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIAEICHHUE ra3a,
o0pa3oBaHUE BOJbI); OMNbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKIMi (FOpeHHE, peaKluu pPa3yIoKEeHUs, COEINHEHUs);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUH

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4
HemeTamie! un ux COCINHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBME C MeTaylaMH, HEMeTajllaMH, IiefodamMu). XIJIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHe, TpuMeHeHue. JleiicTBue
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XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeiline XJIOpUAbl U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KMCIOTa, PU3NYECKHE U XMMHYECKHE CBONCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAs] pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHE W XUMHUYECKHE CBOWCTBA, IIPUMEHEHHE.
KauecTBeHHast peakiysi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUeE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢GU3NYECKUE U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJTU(UKAIMK, PACHpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM
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yrinepona(lV); rumoresa rino0adbHOTO MOTEIUICHUS KJIMMaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
nonbl. Vcnonp3oBanne KapOOHATOB B OBITY, MEAWLUHE, MPOMBIIUICHHOCTH U

CEIIbCKOM XO3SICTBE

[TepBoHavasibHBIC TIOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX U HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoi kucnore. CHUIMKAThI, UX UCIOJIB30BAHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Ge30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydyeHue oOpas3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEAaKUHMA HA XJIOPHUA-
HMOHbI M HaONIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpaKarolIne
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C 00pa3lamMH XJIOpUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriuBaHus caxapa HoJ JEHCTBHEM KOHIIEHTPUPOBAHHON CEpHOM KUCIOTBHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gpochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIBb30BAaHUE BHJICOMATepHANIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJbIO (BO3MOKHO
UCIOJIb30BaHUE BUJEOMATEPHATIOB); H3yUYE€HUE MOJIENed KPHUCTaUNINYECKUX
pemiéTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOICTBOM
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MPOTHBOTa3a; MOJY4YeHUE, COOMpaHHe, PACIO3HABAHWE W W3y4YCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCHEPUMEHTATbHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAUHCHUI»
MeTtamisl 1 BX COCAUHECHUA

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUH UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJNIMYECKasl ~KpUCTaUIMYeCcKass peleTKa. JIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJ1JIOB

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, JIOPATIOMUHUI, OpOH3a) U UX PUMEHEHHE B

OBITY M IPOMBILIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHCHI/Ie IICJIOYHBIX MCTAJZIOB MU HX

COeTMHEHUN

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxuelmme coeauHeHus Kanblus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA alMOMUHHMSI. AM(OTEpHBIE CBOICTBA OKCHUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHe CBOMCTBa >kene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U IOTyUYEeHUE

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nuecKkUMH CBOMCTBAMHM; H3YYEHHE pEe3yJIbTaTOB KOPPO3HH METAJJIOB



4.1

4.2

4.3

(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJICMCTBUSL  OKCHJA Kajbllud M HaTpus C BOJOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxxHeime MeTauibl U

X COCOIUHCHUA
Xumus u OKpYyKaromiasa cpeaia

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxatomeit cpeapl [1JIK. Posib XuMuM B pelieHun 3KOJI0IHYECKUX MPoOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),
MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMUYECKUI 3KCIIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHAJIOB (CTEKIIO, CIIJIaBbI

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

1

11

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

O TO03HAaBa€MOCTH SIBJICHUW TMPUPOJIbI, IMOHUMaHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKON HAyKH KakK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIEH KyIbTyphl M MPaKTHYECKON
JIeATETbHOCTH YEJIOBEKAa B YCJIOBHSIX COBPEMEHHOTO OOIIEecTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

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

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax npodeccHoHaTbHOMN AEATETBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIMsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHus, PeaKuy OOMeHa, TeIuIoBOW I(PQEKT peakiuu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs! KOHLIEHTPALIUS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas



2.2

2.3

3.1

3.2

3.3

3.4

opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsT ~ JUCCOLMANNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonuueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUIbl W CIUIABBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XMUMHUYECKHE 3HAHUS CO 3HAHMSMH JIPYTHX

y4eOHBIX MPEIMETOB

HaJIMYHC OIIbITa pa6OTBI C pa3jIMYHbIMHU HUCTOYHUKAMU HH(bOpMaHHH
o XHUMHUHU (HaquaSI N HaY4YHO-IIOIIYJIApHasA JIUTEparypa, CJIO0Bapu,
CIIpaBOYHHKH, I/IHTCpHCT-pecprLI)

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX )51 MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-H03HaBaTCJIBHBIX 3aaad
Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

9.3

YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU

HomeHkiarypsl (IUPAC u TpuBnanbHoi)

YMeHne oOBSACHATH CBsI3b MOJIOXKEHUs 31eMeHTa B llepmommdeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHMS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (cocTaB M 3apaj sapa, oOliee 4YHciIo
3JIEKTPOHOB), pPAcCIpeNeIEHUEM HIIEKTPOHOB II0 3HEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Mepruoa0B, KaJIUA U KaJIbIIHUA

IIpencraBnenne O  HNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX JIEMEHTOB (pajinyCc aTroMa, 3JIEKTPOOTPHLATEIBbHOCTS),
IIPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MajblX IepUoJax M IJIABHBIX

MOJArpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa
YMeHnue kinaccupuuupoBarh:

XUMUYECKHUE HJIEMEHTBI

HEOpPraHMYEeCKUe BELeCTBa

XMUMUYECKHUE PEaKLIUU

YMeHue onpenensTs:

BaJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
HOHA

BUJI XUMHYECKOM CBS3M U THIN KPUCTAJUTMYECKOM CTPYKTYpPHI B
COETMHEHUSIX

XapakTep Cpe/ibl B BOJHBIX PacTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH )
OKUCITUTEIh U BOCCTAHOBHUTEIb

YMeHne xapakTepru3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUl, Kaluid, MarHui,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)

CJIOKHBIX BEIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (Boja,
aMMHAK, XJIOPOBOAOPOJ, CEPOBOJAOPOA, OKCHIBI M THUIPOKCHIBI
metamwioB |-IA rpynm, amomunust, meau (l), muaka, xenesa (Il u
I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, azoTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOMCTBAa  BEIIECTB B



10

10.1
10.2

10.3

10.4
11

111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

3aBHCHUMOCTH OT MX COCTaBa M CTPOEHUS, MPUMEHEHHE BEILECTB B
3aBHCHMOCTH OT UX CBOHCTB, BO3MOXHOCTh IMPOTEKAHUS XUMHYECKHX
MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBiIsTh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS pPEaKlUid, B
TOM YHCJIE:

peaxiuii HFOHHOTO OOMeHa

OKHCITUTENFHO-BOCCTAHOBUTEIILHBIX PEAKIHA

WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOWCTBA M3YYECHHBIX KIJIACCOB
(Tpyrim) HEOPraHUYECKHUX BEIIECTB

MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXK/Ty HUMHU

YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):

OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 ¥ MOJSIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH

MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,

KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOyKTOB PEaKluu
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
U3MEpeHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU H3yYCHNUHN BEIIECTB H
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEUIOKUTH ITYTH €€ PeIIeHMUs

0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
NOCYJI0M U J1aOOpaTOPHBIM 000PYAOBaHUEM

MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B ITOBCETHEBHOMN XU3HU, MPAaBUJIAMH TTOBEJICHHS B IENIAX COCPEIKEHHS
3I0POBbSI U OKPY)KAIOLIEH NPUPOIHON cpelbl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA JKUBBIE OPraHU3MBI OIMPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHUS U MPEJOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUSA

Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICIYIONINX XUMUYECKUX IKCIIEPUMEHTOB:

U3ydeHHe U OmHcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,
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13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui
U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYy4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; MOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

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

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) ans ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE M OINMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHU;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
UCCIIeJOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUSA U

[IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO@HHHCHHﬁ)); ((3JI€KTpOJII/ITI/I‘~IeCKaH
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMeHue:

NPEICTaBIATh PE3yAbTAThl JKCIIEPHMEHTa B (GopMe BBIBOJIOB,
JI0Ka3aTeiabCcTB, TpaUKOB W TaOMUI] W BBIABIATH SMIMPUYECKUE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSI3W MEXKIy pEallbHO HAOIIFOJaeMBIMH XUMHUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB



INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA
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1.6
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3.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.

BzanMocss3p KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

dusznyeckue U XUMHUUYECKHE SIBICHUS. XHUMHYECKas peaKuusg U eé IIPHU3HAKHU.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS

Ilepnonnueckuil 3akoH u lleprogumyeckas cucreMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepnonuueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTos JI.M.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl /.. Menneneesa

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, SJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUWEM »HJeMeHTOB B Ilepuoanueckoil cucreme u

CTPOECHHUEM HX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b
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4.1

4.2
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Tunbl KpHCTAIMYECKUX PpEmETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XHUMHUYECKHE CBOMCTBA NPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,
HaTpusl, Kajus, MarHusl U KajblUs, AJIFOMUHMS, Kejle3a. DIEKTPOXUMHUYCCKUI

PA HAIIPSKEHUN METaJIOB

Ou3nyecKkue U XUMHUYECKHUE CBOWMCTBA BOJOPOJHBIX COCIMHECHUH HEMETAIIOB:
XJIOPOBOJIOPO/IA, CEPOBOOPO/Ia, AMMHAKA

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerauioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAJIIOB

Xumnueckue cBoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
TUAPOKCUIOB  QIIOMUHUA, JKene3a, [uHKa). [loayyeHue OCHOBaHM U
aM(pOTEpPHBIX THJIPOKCHUJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOM, a30THOH, (ochOpHON, KPEeMHHEBOHM, yroibHOU. OcoObie
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEPHOM W a30THOM KHUCIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
YIIJIEKHCIIOTO Ta3a B 1abopaTopuun

HonyquHe aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB
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I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHI/Iﬁ
Xumudaeckue peaKnuu

Knaccudukaruss XuMHUUecKUX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peakMi. TepMOXUMHUYECKUE YPABHEHUS

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEI U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHC

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

Teopnﬂ SHeKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHUOHBI. 9HeKTp0J’II/ITH n

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. CrerneHnb JUCCoanmn

Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ
XuMus U OKpYyXKaromasa cpeaa

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU ueloBeka. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepoja, KpEMHUS U UX COCTUHEHUN B
OBITYy, MeIWIIMHEe, TMPOMBIILIEHHOCTH M CEeJIbCKOM Xo3siicTBe. [IpuMeHeHume
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX coeAuHeHui. [IoHsITHe 0 KOPpO3UU METAIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[IpupoaHble WCTOYHWKK YTJIEBOJOPOJAOB (Yyroib, MPUPOIHBIN Tra3, HE(PTH),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIC TOHATHUS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHHSX
yriaepoa (MeTaH, 3TaH, STHJIEH, alleTUJICH, STAHOJI, TJIMIIEPHH, YKCYCHAs! KUCIIOTA).
[TousiTHe 0 OMOJIOTMYECKH BaKHBIX BEHIECTBAX: KUpaX, OeNKax, yriieBoJax — U UX

POJIN B )KU3HU YCIIOBEKA
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PacuéTrr:
o popMysiaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

10 XUMHUYCCKUM YPaBHCHUSAM



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






