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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUSI COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl OCHOBHOTO 00111ero o0paszoBanus, npeactaBieHHbIXx B PI'OC 000, a
Tak)ke Ha OCHOBE (enepaibHON paboyeill mporpaMmbl BOCIUTAHUA U C YUETOM
KOHIEMNIMHA TPENoAaBaHus y4yeOHOro mpeamera «XuMus» B 00pa30BaTEIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeaycCMaTpuBaeT pACIpENeICHHEe €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
paszzienaMm M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBfI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH W3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyy4arolerocsi, ero MpeACTaBICHUH O MaTepHaIbHOM €IMHCTBE MHpPA, BaKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
PHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOAE, O MyTSAX PEIICHHS [NI0O0ANTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3/IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIJ, B (DOPMUpOBAHUE MBIIUICHHS U TBOPUECKUX CIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB HX CaMOCTOSITENIbHOM Yy4eOHON JAesITeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIINXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 00pa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUECKHX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

—aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, IMMOHATHM, 3aKOHOB M TEOPETUUSCKHUX ITOJOKCHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢dopMUpOBAHHE WHTEIUICKTyaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM J€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUYEHHUE MIJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPHU pEHICHHH NpoOiieM B TOBCEIHEBHON >XWM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo(uis U HampaBlIECHHOCTU JajbHEHIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJEI0), KOHTPOJBHBIX paboT 4, mpakTudeckux padot 5, B 9 kimacce — 68
yacoB (2 4aca B HEJIENI0), KOHTPOJIbHBIX PaboT 4, MpakTUYECKux padoT 7.



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
BemlecTB. [loHsATHE O MeToax Mo3HaHMS B XUMHUH. UMCThIE BEHIECTBAa U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaKui (COCTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 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 (MJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHILIAIMSA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPCHHON
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. Kuciopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



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

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 mpocroe BemectBO. HaxoxaeHue Bogopona 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.
HacepilieHHbIE M HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcHoBanus. Knaccudukanuss ocHOBaHHMU: IETOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctn meraimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHMSI BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHUCIOT W IIETOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad 1Mo TeMme «BakHeilne Kiacchl HEOPraHMYEeCKHUX
COECTUHEHUI».

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

[lepBble TOMBITKK KIACCU(PUKALMU XUMUUYECKUX dJIeMEeHTOB. [loHsaTHe 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.
N. MengeneeBa. KopoTkonepuonHas ©  JIuHHONepuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUSl paJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

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

Xumuyeckass cBa3b. KoBajnieHTHass (ToyisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
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 XUMHUHM B § Kilacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4YHbIN (akT, TUNoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, DJIEKTPUUYECKHUI 3apsjl, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peakinuu. [loHsATHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAlll€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETauloB (rpaduTa 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  HCIOJIb30BAHUE BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCIMHEHUS ), paclOo3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rinobanbHOrO TOTEIUICHUS KJIMMaTa, TMMAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeJKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, (dochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHBOTras3a, MojydyeHue, coOUpaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BaxkHelnme HeMeTaJuIbl U UX COEIUHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBwl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE 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 cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KIbLMA, aIFIOMUHUS, [IUHKA, JKEIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BaxxHenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEpUOJAUYHOCTb, HAOIIOECHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMH B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YaroUIUXCs
PYKOBOJICTBOBATbCS ~CHCTEMOM MO3UTHUBHBIX I[IEHHOCTHBIX OpPHUEHTAllUM U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KWU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  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)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iIudHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0J10rM4eCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK HCTOYHHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHHUS rJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), UCIOJb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MOJYyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENHLCKONW JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMoll  Tembl, (OPMYIHPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, 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 «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJB30BAHUS ~ XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

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

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOW peaKkUuuu, MPEAeIbHO OMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
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
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WMOHHAsg, METAUIMUecKasi) B HEOPTraHWYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIHCHIBAaTh W XapaKTEPHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPABHEHUSI BJEKTPOIUTHYECKOW JUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
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  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N HaumMenoBanue KosmyectBo = OcHOBHOE coiep:KaHHe JJIeKTPOHHBbIE Buabl 1eITEJILHOCTH
[1]
/ pa3eyioB H TeEM 4acoB (undposbie) 00y4YaKIIHUXCS C YUETOM
n/n
NnmporpaMmmbIl 05pa30BaTeﬂbele IporpamMmmsl
pecypchl BOCIIUTAHUSA
Pa3nen 1.1lepBoHayaibHble XUMHYECKHE OHATHS
[Ipenmer xumuun. Ponp xumuu B bubnunoreka [JOK MupOBO33pEHUECKHE
JKU3HU YeJIOBEKa. XVMMUS B https://m.edso0.ru/7f41837c IIPEACTABJICHUS O BEIIECTBE
cucTteMme Hayk. Terna v BemecTBa. COOTBETCTBYIOIIIUE

XUMHs — BakHas
00J1acTh

11 ©CTECTBO3HAHUS U
' HPaKTUYECKOI

JACATCIIBHOCTH
YCIOBCKa

dusnyeckue cCBOMCTBA BCIICCTB.
AFpCFaTHOG COCTOSIHHEC BCIICCTB.
ITonsaTue o0 MeTogax MO3HAHUS B

xuMuu. YucTele BelecTsa 1
cmecu. CriocoOsl pa3zieneHus
CMeceH.

COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
COCTaBJISIIOLINE OCHOBY IS
NOHUMAHUS CYLIHOCTU
HAy4YHOW KapTUHBI MUDA,
MpeicTaBiIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHUS IPUPO/IBI,
B3aMMOCBS35X YEJIOBEKa C
IIPUPOJHON CPENOH, O PO
XVMHU B TIO3HAHUH ATHX
3aKOHOMEPHOCTEH;
MM03HABaTEIbHbIE MOTHUBBI,
HarpaBJICHHbIE Ha
MOJy4eHUE HOBBIX 3HAHUI
10 XMMHHU, HEOOXOJMBbIe
JUTs1 OOBSICHEHHUSI
Ha0JI0/1aeMBIX TIPOIECCOB
U SIBJICHUU.

1.2 BertectBa u

15

ATOMBI U MOJIEKYJIBI.

bub6mmoreka [JOK

MupoBO33pEeHUECKUE



https://m.edsoo.ru/7f41837c

XHUMHUUYECKHE
peaKIuu

XuUMHYECKUE DJIEMEHTEI.
CI/IMBOJIBI XUMHUYCCKUX
a1eMeHTOB. [IpocThie U cliokHbBIC
BelecTBa. ATOMHO-
MOJICKYJIIPHOE yUEHHE.
Xumudaeckas opmyia.

BaneHnTHoCTh aTOMOB
XHUMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIICCTB.
OrtHocuTenbHasd aTOMHAasI Macca.
OTtHOCHUTENBHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10JIst
XHMHYECKOI'0 DJIEMEHTA B

https://m.edsoo.ru/7f41837c¢

MPEACTABICHUS O
XMMHYECKON PEaKu,
COOTBETCTBYIOIIIHE
COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAYKU U
COCTABJISIIOLME OCHOBY ISt
IMOHUMAHHUS CYIITHOCTH
Hay4HOU KapTHHBI MHUpA,
MpeicTaBIeHUs 00
OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHUS TPUPOJIBIL,
B3aMMOCBS35X YEJIOBEKA C
MPUPOIHOMN CPEAOI, O POJIU
XUMUU B IO3HAHUM 3TUX

COCTUHEHHH.
3aKOHOMEPHOCTEM.
Uroro no pazgeny 20
Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelECTB
Bo3nyx — cmech razos. Cocras DKOJIOTHYECKHU
Bo3ayxa. Kucnopon — sneMeHr u 1enecoobpasHoe

Boznyx. Kucnopog.

2.1
[Tonsartue 06 okcuaax

npocroe BemecTso. Haxoxnenue
KHCIIOPOJa B IPUPOJE,
(u3nuecKkrue u XUMHYECKHe
CBOICTBa (peaKkIMy rOpeHus).
Oxkcunpl. [Ipumenenue
KHCII0pOJa.

bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c¢

OTHOIIIEHHE K IPUPOE KaK
UCTOYHHUKY JKU3HU Ha
3emire, OCHOBe €€
CYIIECTBOBaHMUA,
MOHUMaHHE IEHHOCTH
3JI0pOBOT0O M 0€3011aCHOTO
o0Opa3za Xu3HH,
OTBETCTBEHHOE
OTHOIIIEHHE K
COOCTBEHHOMY
buznyeckomy u
NICUXUYECKOMY 370POBEBIO,
OCO3HaHME LIECHHOCTU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2

Bonopoa.Ilonsitue o
KHCJIOTaX M COJISX

Bognopon — anemeHT u pocToe
BemecTBo. Haxoxnenue
BOJIOpO/Ia B IPUPOJIE, PU3NUECKUE
M XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE, CTIOCOObI
nony4yeHusi. KHCIIOThI U COJIH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢

COOMIOACHHUSI TPABUIT
0€30I1aCHOTO MOBEICHUS
pu paboTe ¢
BEIIICCTBAMH, a TAKXKE B
CUTYaIUsX, YTPOKAIOLINX
3JI0POBBIO U KU3HU
JI0JIei; criocoOHOCTH
NPUMEHSTH 3HAHUS,
MOJTy4yaeMbIe TIPH
W3YYCHUU XUMHH, IS
peleHus 3aaad,
CBSI3aHHBIX C
OKpY’Karolllel MpupoIHON
Cpeaoi, IJI MOBBILLICHUS
YPOBHSI IKOJIOTUYECKOM
KYJIBTYDBI.

DKOJOTUYECKH
nenecoodpasHoe
OTHOIIICHUE K TIPUPOJIE KaK
VCTOYHHKY JKU3HH Ha
3emie, ocHOBE €é
CYIIECTBOBaHMUS,
NOHUMAaHHE [[CHHOCTH
3JI0pOBOT0O M 6€3011aCHOT0
o0Opa3a Xu3HH,
OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHOMY
buznyeckomy u
IICUXUYECKOMY 370POBBIO,
OCO3HAHHE IIECHHOCTH
COOJIIOICHUST TTPABUIT
0€30I1aCHOTO ITIOBEACHHUS
npu paborte ¢



https://m.edsoo.ru/7f41837c

Bopa. PactBopsl.

du3nyecKkue CBOWCTBA BOJIBI.
Bopa kak pactBoputesb.
PactBopsl. Hackiliennbie n
HEHACHIIIICHHBIE PACTBOPHI.
PactBopuMOCTSH BelecTB B BOJIE.
MaccoBast 1015 BEIIeCTBA B
pactBope. XMMUYECKHE CBOMCTBA

BEIIECTBAMH, a TAKXKE B
CUTYAIUSAX, YTPOXKAIOLIUX
3/I0POBBIO U KU3HU
JIIOJEH; CITOCOOHOCTH
NPUMEHSATH 3HAHUS,
noJiy4aembie Mpu
U3YYEeHUU XUMHHU, IJIs
pelieHus 3aay,
CBSI3aHHBIX C KpYy»Karouiei
MIPUPOAHON Cpelou, s
MOBBILICHUS YPOBHS
JKOJIOTUYECKON KYJIBbTYpHI.

IleHHOCTHOrO OTHOIIICHUS
K OTEUYECTBEHHOMY
KYJIbTYPHOMY,
HCTOPUYECKOMY H
Hay4YHOMY HacCJIEJIHIO,
NOHMMAaHUS 3HAYCHUS
XUMHUYECKON HAyKH B

Bu6morexa [OK YKU3HU COBPEMEHHOTO
2.3 [TonsiTne 06 S Bozbl. OcHOBaHUS. Porb htts://m.edsoo.ru/7f41837¢ 00IIecTBa. KOJIOTHUECKH
OCHOBAHHUAX pacTBOpOB B IPUPOJE U B )KU3HU uenecoo6pa3Hoe
YeTOBEKA. OTHOIICHHE K MPUPOJE KaK
WUCTOYHUKY JKU3HH Ha
3emie, oCHOBE €é
CYIIECTBOBAHMSI,
MMOHUMAaHUE LIEHHOCTH
3JI0POBOTO M 0€30TMIaCHOTO
o0pasa KHU3HH.
Krnaccudukanus HeopraHmuecKux MupoBo33peHUYECKHE
OCHOBHBIE KJIacChI coequHeHni. OKCHUIIBI. Bu6moreka [IOK TIPEICTABICHHS O
2.4 HEOPraHMYECKUX 11 Knaccudukanus okcuaos. https://m.edsoo.ru/7f41837c | XMMHUECKOH peaKiu,
COCIMHEHU N Homenkinarypa okcuios.

duznueckue 1 XUMHUYECKUE

COOTBETCTBYIOIIHE



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cBoiicTBa OKcHOB. [lonyuenue

OKCHJIOB.

OcnoBanus. Kimaccudukanms

ocHoBaHuil. duznyeckue u
XHMHYECKHE CBOMCTBA
ocHoBaHuil. [lomyuenune
OCHOBaHHI.

Kucnorsl. Kimaccugukarms.

Howmenxkiarypa . @usznueckue u

XHUMHYCCKHE CBOMCTBA .
[Tonydenue KuUCOT.

Comu. Homenknarypa.
dusnyeckre 1 XUMUYECKHE

cBoiictBa [lonydyenue conei.

FGHGTI/I‘-IGCKB,SI CBA3b Memay
KJIaCCaMU HEOPraHUYECKUX
COE€IMHEHUN.

COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKHU U
COCTaBJISIIOLINE OCHOBY
JUISl IOHUMAaHHUSI CYIIHOCTH
HAyYHOU KapTUHBI MUDA,
npeaCTaBICHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BHUTHS IPUPOJIBI,
B3aMMOCBSI3SX YEIIOBEKa C
MIPUPOAHON CPEIOM.
DKOJIOTUYECKHU
1enecoo0pasHoe
OTHOIICHHE K MIPUPOJE KaK
UCTOYHUKY JKU3HH Ha
3emie, ocHOBE €é
CYIIIECTBOBAHWSI,
MOHMMAaHUE [IEHHOCTH
3I0pOBOTO M 0€30IacHOT0
o0pasa KHU3HH.

Hroro no pazneny

Pasnen 3.11epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKuu

[Tepuoanueckuit
3aKOH U

31 ITepnonnueckas
' cucTeMa
XUMHYECKHAX

anemenTos /I. W.

IlepBbie MOMBITKYU KJIaCCH(PUKAILIUN
XUMHUYECKHX 3JIeMeHTOB. IloHsaTne
O TPYIIAaX CXOIHBIX JIEMEHTOB
DNeMeHTHI, KOTOpble 00pa3yIoT

amM(pOTepHBIC OKCUIBI U
THPOKCH/IBI.
IIepnoaruecKuil 3aK0H.

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

[{eHHOCTHOrO OTHOLIEHUS K
OTEYECTBEHHOMY
KYJIbTYPHOMY,
HCTOPUYECKOMY U
Hay4HOMY HacCJIEIHIO,
ITOHMMAaHHs 3HA4YCHUS
XUMUYECKON HAYKU B



https://m.edsoo.ru/7f41837c

Menneneesa.
Ctpoenue aToma

[Iepuonnueckas cucrema
XUMUUYECKUX 3jiemenToB J[.1.
MenaeneeBa. [lepuoibl U rpyIIIIbL.
Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTomsl.
ONEKTPOHBI.

3aKOHOMEPHOCTU U3MEHEHUS
paanyca aTOMOB XUMHUYECKUX
3JI€MEHTOB, METAIIIMYECKUX U
HEMETAJJINYECKUX CBOMCTB 10
rpyIIaM U MEePUOIAM.

3nauenue Ilepuonnueckoro 3akoHa
u [lepuoanueckoi cucTemsl
XUMHUYECKHX 3JIEMEHTOB JUIsSl
pa3BUTUA HAyKU U npakTtuku. [{.1.
MeneneeB — y4€HbIN U
TPaKJIaHUH.

YKU3HU COBPEMEHHOTO
o0111eCcTBa, CIIOCOOHOCTH
BJIJI€Th JOCTOBEPHOM
uHpopmanuei o
MIePEIOBBIX JOCTHXKEHUAX U
OTKPBITHSX MUPOBOU U
OTEUYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUAX 00
YCTPOMCTBE MHUpPA U
oOmrecTBa.

3.2

XuMHUecKasi CBSI3b.
OKHCINTENHLHO-
BOCCTAHOBHUTEIILHEIE
peakuuu

Xumnyeckas cBsa3b. KoBaneHTHas
(monsipHas U HEMOJSIPHAs) CBS3b.
OneKTPOOTPULATENIBHOCTD
XUMHUYECKHX 3J1eMeHTOB. oHHas
cBsA3b. CTENIEHb OKUCIICHHUS.
OKHCINTENTEHOBOCCTAHOBUTENbHBIE
peakuuu. [Iponieccs! okucaeHus u
BOCCTaHOBJEHUs. OKUCIUTENN U

bu6mmoreka [JOK
BOCCTaHOBUTEIIH.

https://m.edsoo.ru/7f41837c¢

MupoBo33peHUeCcKHe
MIPEACTABICHUS O
XUMHUYECKON PEaKLINH,
COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U
COCTABJISIOLINE OCHOBY IS
MMOHUMAaHHUSI CYIIIHOCTH
Hay4HOU KapTHHBI MHUPA,
MpesicTaBiIeHHs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS IPUPOJIBI,
B3aMMOCBS35IX UEJIOBEKA C
MIPUPOIHOMN CPEIOH.



https://m.edsoo.ru/7f41837c

Hroro no pazneny

PesepBHOE Bpems

15

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




9 KJIACC

HauMenoBanue KoanuectB OcHOBHOE co/lep:KaHue JJIeKTPOHHBbIE Bunnl gesireJLHOCTH
Ne ni/m pa3aeiioB M TeM 0 4acoB (uu¢posbie) 00y4arouuxcs ¢
NPOrpamMMbl o0pa3oBaTe/bHbIE Y4€TOM MPOrpamMmbl
pecypchl BOCIIMTAHUS
Pa3nes 1.BemecTBo U XuMH4YecKHe peakuu
[Tepuonnueckuii 3aK0OH. LleHHOCTHOTO OTHOLIEHHUS
[Iepuonnueckas cucrema K OTEYECTBEHHOMY
XUMHYECKUX 31eMeHToB J[. 1. KYJBTYPHOMY,
MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH HCTOPHHACCROMY M
CBOMCTB XMMUYECKUX HJIEMEHTOB Hay"{HOMY HACJICAHIO,
IIEPBBIX TPEX IEPUOJOB. MIOHUMAaHUs 3HAYECHH S
ToBropeHHe 1 Crpoenue BEILECTBA: BUIIbI XUMUYECKOU HAYKH B
ScHIe XUMHYECKOH CBSI3H. TI/I.ITII)I YKU3HU COBPEMEHHOTO
11 Y . KpUCTAJUTTICCKIX PCIICTOK. Bubnuoreka [IOK 001I1€eCTBa, CIOCOOHOCTH
' SHATHI OCHOBHBIX > Knaccnduxanys 1 HoMeHKmaTypa https://m.eds00.ru/7f41a636 = BITageTh JOCTOBEPHO!H
pas3zennoB Kypca 8 HEOPraHUYECKHUX BEIIECTB. .
KJjiacca XUMHYeCKHe CBOMCTBA BEIIECTB, nHdopmanueii o
OTHOCSIIIMXCS K PA3INYHBIM TICpeNIOBLIX HOCTH)KeHuH’IX
KJIacCaM HEOPTraHUYECKUX 1 OTKPBITHAX MUPOBOH U
COEIMHEHMH, TEHETUYECKAS CBA3b OTEUYECTBEHHON XMMHH,
HEOPraHUYECKHUX BEIIECTB. 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAaHUIX 00
YCTPOMCTBE MUpa U
oOmiecTna.
Knaccudukanus XumMuueckux [To3HnaBaTenbHbIE MOTHUBHI,
OcnosHbre PEeaKI|ii o Pa3IMYHBIM PU3HAKAM HaIpaBJIEHHBIE HA
1.2 3aKOHOMCPHOCTH 4 DK30- ¥ SHIOTEpMHUYECKHE peaknuu,  buonmoreka [IOK MIOJTyYEHUE HOBBIX 3HAHUI
XUMHUYECKUX TEPMOXUMHUYECKUE YPAaBHEHUS. https://m.eds00.ru/7f41a636 1m0 XUMUU, HEOOXOIUMBIE
peaxiuit [ToHsiTHE O CKOPOCTH XUMUUYECKOI IUIT OOBSICHCHHS

peakiuu. IlonsTie 00 00paTUMBIX U

HaOJI0TAEMBIX TPOIIECCOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOJIUTHYECK
asi TUCCOLMAIIHSL.
XUMHUYECKHE
peakuuu B
pacTBopax

HEOOpPAaTUMBIX XUMHUYECKHX
peakuusx. [loHATHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEAKIIUAX.
Ilonsatue o katanuze. [lousTue o
XUMHUYECKOM PABHOBECHH.
@DakTOpPBI, BIUAIOIINE HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHS.

Teopus 2NEKTPOITUTHYECKON
JUCCOLUAIMU. DIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI. MeXaHu3M
JUCCOLIMAIIMH BEILECTB C
Pa3IMYHBIMU BUJAAMHA XUMHYECKOH
cBs3U. CTeNneHpb AUCCOLUaIy.
CunbHble U criadble JIEKTPOIUTHL.
Peakiiuu noHHOTO OOMEHa. Y CIIOBUS

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

U SIBIICHUH,
MMO3HaBaTEIIbHOM,
nH(GOPMalMOHHON U
YUTATENBbCKON KYJIbTYPHI,
B TOM YHCJI€ HaBBIKOB
CaMOCTOATEIIbHON
paboTHI ¢ y4eOHBIMH
TEKCTaMH, CIIPAaBOYHOMN
JUTEPATYPOH,
JIOCTYITHBIMU
TEXHUYECKUMHU
cpencTBamMu
UH(GOPMaIIMOHHBIX
TEXHOJIOTHIA;

uHTEpec K 00y4eHUIo U
MO3HAHHUIO,
110003HATEIILHOCTb,
TOTOBHOCTH U
CIOCOOHOCTH K
caM000pa30BaHHUIO,
IIPOEKTHOU U
HACCIEN0BAaTEILCKON
JeATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHS
o0y4eHus B JabHEHIIIEM

IIeHHOCTHOT'O OTHOIIIEHHUS
K OT€YECTBEHHOMY
KyJbTYPHOMY,
HUCTOPUUYECKOMY U
HayYHOMY HaCJIC/IHIO,
MOHUMAaHUs 3HAYECHUS
XMMHYECKON HAyKH B
YKU3HU COBPEMEHHOT'0
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MPOTEKAHUS PEAKIIM HOHHOTO
oOMeHa, IMOTHBIE ¥ COKPAIEHHBIC
HWOHHBIC YPaBHEHUS PEAKIIHH.
CBOMCTBa KHCIOT, OCHOBAHUH 1
COJICH B CBETE MPEJCTaBICHUN 00
3IEKTPOJIUTUYECKON JUCCOLIMALIIH.
KadecTBeHHBIC peakiy Ha HOHBI.
[ToHsiTHE O THAPOIU3E COJIEH.

oOmrecTBa.
Ilo3HaBaTeIbHBIC MOTUBEI,
HaIpaBJieHHbIC HA
MOJIyYE€HHE HOBBIX 3HAHHI
0 XUMUH, HEOOXO0/IUMBbIE
TUTSE OOBbSICHEHUS
HaOJI0TaEMBIX MPOIIECCOB
U SIBJICHUH,
MO03HABATENbHOM,
nH(GOPMAITMOHHON U
YUTATEIbCKOMN KYIbTYPHI,
B TOM YHCJIC HAaBBIKOB
CaMOCTOSITENTbHOM

paboThI ¢ y4eOHBIMU

TEeKCTaMH, CIIPABOYHOMN
JUTEPaTypOi.

Pa3zgen 2.HemeTa/JIbI M X COeAUHEHUSA

O61mmas
XapaKTepUCTHKA
XUMHUYECKUX

2.1
3reMeHTOB VIIA-
TPYTIIBL.

T"anoredsl

O61mas
2.2 XapaKTepUCTHKA
XUMHAYECKUX

OO6m1as XxapakTepuCTHUKa rajJOTeHOB.
Oco6eHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHHS.
CtpoeHue u pu3ndecKue cBOKWCTBa
MPOCTHIX BEIIECTB — T'aJIOTCHOB.
XUMHUYECKUE CBOKCTBA HA IPUMEPE
xJiopa (B3auMoieicTBHE C
MeTaJlJIlaMH, HeMeTaJlJIaMH,
nienoyamu). XsIopoBOI0POI.
ComnstHast KUCIIOTa, XUMHUYECKUE

CBOP'ICTBa, IMOJIYYCHHUEC, IPUMCHCHHUC.

OO01mas xapakTepuCcTHKa SJIEMEHTOB
VIA-rpynmbel. OcCOGEHHOCTH
CTPOCHHS aTOMOB, XapaKTePHBIC

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

IIeHHOCTHOT'O OTHOIIICHUS
K OT€YECTBEHHOMY
KYJIbTypHOMY,
HUCTOPUYECKOMY U
HayYHOMY HACJIC/IHIO,
MOHUMAaHUs 3HAYECHU S
XUMHUYECKON HAyKH B
YKU3HU COBPEMEHHOT'O
oOmecTna.

Ilo3HaBartenbHBIC MOTHUBBHI,
HaITpaBJICHHBIC HA
MOJIY4YCHHEC HOBBIX 3HAHUH



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

asieMeHToB VIA-
rpynmnsl. Cepa u
€€ coeIMHEHNA

cTenienu okucienus. CTpoeHue u
¢u3nvecKre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOJIa U CEPHI.
AmoTpornHbie MOIU(MUKAIUN
KHCIIOpO/ia U cepbl. XUMUYECKUE
cBoiicTBa cepbl. CepoBOaOpO,
CTpoeHue, hu3nueckKue u
XUMHAYECKHe cBoMcTBA. OKCHUIBI
Cepbl KaK MpeICTaBUTENN
KHCIIOTHBIX OKcUA0B. CepHast
KHCIIOTa, (PU3UYECKUe U
XHMHYECKHE CBOMCTBA (00IIHE Kak
MIpe/ICTaBUTEINS KJIacca KUCIOT U
cnenupuyeckne). XuMHIECKUE
peaxiuu, Jiexaliue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
MOJTyYEHUs] CePHOU KHUCIIOTHI.
[IpuMeHeHne cepHOM KUCTIOTHI.
Comnu cepHOM KHUCIIOTHI,
KayecTBEHHasl peaKiysi Ha cynbdar-
HOH.

110 XUMHH, HEOOXOUMEBIC
JUISL OOBSICHEHHSI
HaOJIFOJaEMBIX TTPOIIECCOB
U SIBIICHUH,
MMO3HaBaTEIILHOM,
UH(POPMALIMOHHOM U
YUTATENBCKON KYJIbTYPHI,
B TOM YHCJIC HaBBIKOB
CaMOCTOSTEIIbHOM
paboThI ¢ y4eOHBIMU

TEeKCTaMU, CIIPABOYHOMN
JUTEPATypPOM.

2.3

O6mas
XapaKTepUCTHKA
XUMHUYECKUX
anemeHToB VA-
rpynmnsl. A30T,
dbochop n ux
COEIMHEHHMS

OO1m1ast XxapakTepUCTHKA 3JIEMEHTOB
VA-rpynmbel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTEpHBIE
CTEIICHU OKHMCIICHUS. A30T,
pacnpocTpaHEHUE B IPUPO/E,
(bu3nuecKkre u XUMHUYECKHe
cBoiicTBa. Kpyrosopor a3ora B
npupojae. AMMHaK, ero puandeckue
U XUMHUYECKNE CBOWUCTBA,
rnosy4yeHue u npumeHenue. Conu
aMMOHMUS, UX (puznyeckue u
XHMHYCSCKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

LleHHOCTHOTO OTHOIIEHHUS
K OT€YECTBEHHOMY
KYJIbTYPHOMY,
HCTOPUYECKOMY U
HAyYHOMY HacIeIHIo,
IMOHUMAaHHS 3HAYCHUS
XUMHYECKON HAYKU B
YKU3HU COBPEMEHHOTO
o01iecTna.
Ilo3HaBaTeIbHBIE MOTHBHI,
HanpaBlieHHbIC HA
MOJIYYCHHE HOBBIX 3HAHUN
110 XUMHH, HEOOXOUMBIC



https://m.edsoo.ru/7f41a636

peaKiysi Ha HOHBl aMMOHWSL.
A3OTHas KUCJI0Ta, €€ MOJIy4eHHE,
¢busnvecKre 1 XUMHUYECKHE
cBoiicTBa. Mcnonp3oBanue
HUTPATOB U COJICH aMMOHHS B
KauecTBE MUHEPATHHBIX YI0OPEHUH.
XUMHUECKOE 3arpsi3sHEHUE
OKpY>KaroIlen cpeibl
coeauHeHusIMH azoTa. Pocdop,
AJIOTPOIHBIE MOAU(DUKALINT
dbocdopa, pusnueckue u
XUMHUYecKue cBorcTBa. OKCumg
docdopa (V) u pochopnHas
KHCIIOTa,XMMHYECKHE CBOICTBA,
noiryyenue. KMcnons3oBaHue
(docdaToB B KaueCTBE MHHEPATHHBIX
yIoOpeHuit.

U1 OOBSICHEHUS
HAOJI0TAEMBIX TIPOIIECCOB
U SIBIICHUH,
MMO3HaBaTEIIbHOM,
nH(GOPMaLlMOHHON U
YUTATENBCKON KYJIbTYpHI,
B TOM YHCJI€ HaBBIKOB
CaMOCTOATEIIbHON
paboThI ¢ yueOHBIMU

TEKCTaMH, CIIPAaBOYHOMN
JUTEPATYPOU.

2.4

Oomas
XapaKTepUCTHKA
XUMHAYECKUX
aseMeHToB |VA-
IpynIsl. YTiaepon
1 KPEMHHU U UX
COETUHEHUS

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB
IVA-rpynnel. OcoGenHocTr
CTPOEHUS aTOMOB, XapaKTEepPHbIE
CTETIEHU OKUCIICHUS. YTIEepOo/,
AJIOTPONHbIE MOU(DUKALIUY,
pacrpocTpaHeHHe B IPUPOJIE,
¢busnyeckre 1 XUMHYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor
yriepoza B nmpupoje. OKcuabt
yriepona, ux Gu3n4ecKue u
XUMHUYECKHE CBOWCTBA, JeiicTBHE Ha
KUBBIC OPTAaHU3MBI, ITOJTy4YCHHE U
pUMEHEHHE. DKOJIOTHYECKUE
po0JIeMbl, CBSI3aHHBIEC C OKCHUIOM
yraepoza (IV), runoresa
r7100aJIbHOTO MOTETUICHNS KIINMATa,
MapHUKOBBIN 3P PeKT. YrompHas

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

[To3naBaTenbHbBIE MOTHUBHI,
HarpaBJeHHBIC HA
MOJIyYeHHE HOBBIX 3HAHUN
M0 XUMHH, HEOOXOUMBIE
JUTSL OOBSICHEHUS
HaOJIIOJaEMBIX TTPOIIECCOB
U SIBJICHUH,
MO3HABaTEILHOM,
uH(GOPMAIIMOHHON U
YUTATEIHCKON KYIbTYPHI,
B TOM YHCJI€ HAaBBIKOB
CaMOCTOATEIIbHOMN

paboThI ¢ yueOHBIMU
TEKCTaMH, CIIPABOYHOM
JIUTEPATYPOH.
IleHHOCTHOT'O OTHOIIICHHUS
K OT€YECTBEHHOMY
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KHCJIOTa U €€ CON, UX (pu3nueckue
M XUMHYECKHE CBOMCTBA,
IIOJIyYE€HUE U IPUMEHEHUE.
KauectBennas peakuus Ha
kapOoHaT-uoHbl. Mcnonb3oBanue
KapOOHATOB B OBITY, MEIUIIUHE,
IIPOMBIIIJIEHHOCTH U CEICKOM
XO3SIICTBE.

KYJIbTYPHOMY,
HUCTOPUIECKOMY H
HAyYHOMY HaCIIEIHIO,
IIOHHUMAHUS 3HAYEHUS
XUMHYECKON HAYKH B
YKU3HU COBPEMEHHOTO
oOmrecTBa.

Pa3zgen 3.MeTa/JIBI M MX COeAUHECHUSA

OO01ue cBOMCTBa
3.1 4
METAJIIOB

OO01as xapakTepucTHKa
XUMHYECKUX 3JIEMEHTOB —
METaJIJIOB, CTPOEHUSI ATOMOB..
Mertannuueckas cBs3b U
MeTaJlJIn4ecKasi KpucTauinyeckas
pemeéTka. DIEeKTPOXUMUUECKUN PsiL
HaIpsHKEHUH METaJlIOB.
Du3nYecKue U XUMUYECKHE
cBolicTBa MeTayioB. O0mmue
CMOCOOBI OTYYEHUSI METAJIIOB.
[ToHsTHE O KOPPO3UH METAIIIOB,
OCHOBHBIE CITOCOOBI 3aLUTHI UX OT

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

koppo3zuu. CrutaBsl (CTajib, YyTyH,
TIOPATIOMUHUHN, OpOH3a) U UX
MIPUMEHEHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

IleHHOCTHOrO OTHOIIICHUS
K OT€UECTBEHHOMY
KYJIbTYpHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HaCJIeJIHIO,
MMOHUMAaHUs 3HAYEHUSI
XUMUYECKON HAyKH B
YKU3HU COBPEMEHHOI'O
oOmrecTsa.
[To3HnaBaTenbHBIE MOTHUBBI,
HarpaBJeHHBIC HA
MOJIyYeHHE HOBBIX 3HAHUN
10 XUMHH, HEOOX O TUMBIES
JUTSL OOBSICHEHUS
HaO0JII0JTaeMBIX MPOIIECCOB
U SIBIICHUH,
MMO3HABaTEIHLHOM,
uH(GOPMAIIMOHHON U
YUTATEIHCKON KYIbTYPHI,
B TOM YHCJI€ HaBBIKOB
CaMOCTOSTEILHOU
paboTHI ¢ yUeOHBIMH



https://m.edsoo.ru/7f41a636

TEKCTaMH, CIIPAaBOYHOMN
JUTEpPaTypoi.

Illenounbie MeTamnbl. Dusnueckue
Y XMMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCHIbI
Y TUAPOKCUJIBI HATPUS U KaJIUS.
[IpumeHneHue 1menT0YHbIX METAJIOB
M UX COCIUHCHHUI.
IllenoyHO3eMEIBbHBIC METAJLIBI
Mar"auii u xkajaplnid. Ou3ndecKkne u
XHMHYECKHE CBOMCTBA Maruus u
Kaneus. BaxxHelne coemHeHns

[To3HaBaTeNbHBIC MOTHUBEIL,
HanpaBJieHHBIC HA
MOJIYYCHHE HOBBIX 3HAHUN
110 XUMHUH, HEOOXOIUMEIC
U1 OOBICHEHUS
HaO0JII0JaeMBIX TTPOIIECCOB
U SIBIICHUH,
IMO3HABaTCIILHOM,
HH()OpPMAITMOHHOW H
YUTATEIBCKON KYIbTYPHI,

BaskHeitnme Kanbus (OKCHUJT, TUIPOKCHU]I, COJIN). B TOM YHCJI€ HaBBIKOB
39 METAIUILL U HX 16 KECTKOCTH BOIBI M CIIOCOOHI ¢ bubnuoreka [IOK CaMOCTOSITEITLHOM

YCTpaHEHHSL. https://m.eds00.ru/7f41a636 = pabGOThI C y4eOHBIMU

COCIPMHEHHA Amomunuil. usnyeckre u TEKCTaMH, CIIPaBOYHOMN
XUMHUYECKHUE CBOKCTBA ATFOMUHUSL. JUTEPATYPOU.
AMpoTepHbIe CBOMCTBA OKCHIA U [{eHHOCTHOTO OTHOLIEHUS
TUAPOKCH/IA aTFOMUHHSL. K OT€YECTBEHHOMY
XKeneso, ctpoenue aroma, KYJIbTYpPHOMY,
HaXO0XJCHHUE B IPUPOJIE. HUCTOPUYECKOMY U
duznuecKue 1 XUMHYECKUE Hay4YHOMY HacJe/IuIo,
cBoiicTBa xene3a. OKCHIbI, MOHUMAaHUS 3HAYCHUS
TUAPOKCUABI U comu xkene3a (1) u XMMHYECKON HAyKH B
xenesa (I11), ux cocras, cBo¥cTBa 1 YKU3HU COBPEMEHHOT'O
MOJTyYEHHUE. o011ecTna.

Hroro mo pazueny 20

Pa3nesn 4. XuMus u oKpyxamomas cpeia

41

BemectBa n
MaTepuabl B
JKU3HHU 4eJI0BEKA

BemiectBa u Mmarepuassl B
MOBCEIHEBHOM KU3HM YeJIOBEKA.
bes3omacHoe ucoabp30BaHUE
BEIIECTB U XUMUYECKUX PEAKIUN B

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

DKOIOTrMYECKH
nenecoo0pa3Hoe
OTHOIICHHE K MIPUPOJE KaK
UCTOYHUKY JKU3HH Ha



https://m.edsoo.ru/7f41a636
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obITy. [lepBast momorps mpu
XUMHUYECKHUX 05KOrax U
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE
OKpYy’Karolen cpebl (peneinbHas
JOTMYCTUMAsi KOHIICHTPALIUS
BemectB (naee — [11K). Posb
XUMUU B PEIICHUH KOJIOTHUYECKUX
pooJIeM.

3emiie, ocHOBE €€
CYLIECTBOBAHMSI,
MOHMMAaHHE IEHHOCTHU
3I0pPOBOTO M 0E3011aCHOTO
o0pasa >KU3HH, OCO3HAHUE
LEHHOCTHU COOIIOACHHUS
paBuI 6€30MacHOTO
MOBEJICHUS MIPHU paboTe C
BEIIECTBAMH, a TAKXKE B
CUTYAIUIX, YTPOXKAIOITUX
3/I0POBBIO U KU3HU
JIIOJIEH;

CIIOCOOHOCTH MPUMEHSIThH
3HaHUS, IOJIy4aeMble TTPH
U3YYEeHUU XUMHHU, AJIs
pelieHus 3a1ad,
CBSI3aHHBIX C
OKpPY’KaroIlle MpupoHON
CpenoM, AJid MOBBIIEHUS
YPOBHS 3KOJIOTUYECKOM
KYJIbTYPHI,
9KOJIOTMYECKOT0
MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM,
KOMMYHHUKaTUBHOU U
COIIMAIbHOW MPAKTHUKE.

Hroro mo pazmeny 3
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusi, 8 kiacce/ I'abpuensin O.C., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocsemieHue

» Xumus, 9 kimacce/ ['abpuensa O.C., O0mecTBO ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «[PODAY»; AkninonepHoe odiectBo «M3aaTenbcTBO
«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O06111ast XuMUs B TECTaX, 3aja4ax,
ynpaxHeHusx. 8-9 kmace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepe3skun, A.A.YmakoBa «Xumus 11 kmacc:
KoHnTtposnbHbie 1 poBepouHbie paboThl K yueOHUKy». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 9 kiacc:
Hacromnpnaas kaura mns yuurens». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 8-9 kiacc:
HacronbHas kaura muis yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, .I'.OctpoyMoBa «3anauu 1o XuMuu 1
crocoObl ux pemeHus» - M.: «/Ipoday, 2021ros.

7. B.I'. lenncoBa «Xumust 8-9 kiacc noypouHble MIaHbl 0 Y4eOHUKY



O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpamg» Yuutens 2018ros.

8. M.A.Pa6oga, Y.}O.Hesckas, P.B.JIunko «Tectrl mo xumuu 8-9 knaccey, -
M.: Dk3ameHn, 2019r.

9. O.C.I'abpuensin, U.I'.octpoymMoB « XUMHUYECKUI IKCIIEPUMEHT B IIKoJIe 8-9

Kiacey; - M.: Ilpoda. — 2019 rog.
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nopTasa
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http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA yUEOHUK
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