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[Iporpamma 1O XHUMHM Ha YpPOBHE OCHOBHOro oOIiero oOpa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeILHONW TPOTPAMMBI OCHOBHOT'O OOIIEro 00pa3oBaHus, IIPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (efiepaibHOI paboueil mporpaMMbl BOCITUTAHUS
U ¢ yd4€TOM KOHIICTIIMU TMPENoJaBaHUsl Y4eOHOro mpeaMmera «XUMHUS» B
obOpa3oBaTeabHBIX opranusaiusx Poccuiickoit deneparun.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O IENsAX, 00IIel cTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYAIOIMIUXCA CPEACTBAMHU Y4e€OHOIO
npeamera, yCTaHaBJIMBAET o0si3aTeNbHOE npeaMETHOE coJ/iepKaHue,
npeaycMaTpUBaET paclpeielieHne €ro Mo KiaccaM U CTPYKTypUpOBaHUE IO
paszzmenaM W TeMaM TPOrpaMMbl TI0 XHMHH, ONPENETSeT KOJIWYECTBCHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJICIOBATEIPHOCTh ~ M3YYEHUS XUMHUU C  YIETOM  MEXKIPEAMETHBIX |
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOI'O 0OOIIEero oOpa3oBaHus, a Takke TpeOOBaHUMN K
pe3yibTataMm 00yUYeHUs] XUMUU Ha YPOBHE II€JIeH N3yueHUs MpeaMeTa U OCHOBHBIX
BUJIOB YYE€OHO-TIO3HABATEIILHOM JEATEIbHOCTH O0O0Yy4Yaronierocsi Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHUH CIYXXHUT OCHOBOW it (OPMUPOBAHHS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEpUATBLHOM EIMHCTBE MHPA, BAXKHYIO
poyib urpatoT GopMUpPYEMble XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPIUU U 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYyTSIX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO pPa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM 1 SKOJIOTHUYECKON 0€30MacHOCTH, TPOOJIeM 3/IpaBOOXPAHECHUS.

N3yuyenue xumun:

CIIOCOOCTBYET  pealiu3alldid  BO3MOXKHOCTEH  JJIsI  CAMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U (YyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHMNE MBIIICHHUS U TBOPUECKUX CIIOCOOHOCTEMN
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW  JesTeTbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIIECIOBATEICKAX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MPO(HECCUOHAIBHOM JIEITEIIbHOCTH;

3HAKOMUT €O CHeUH(PUKON HAYUYHOTO MBIIIJICHHUS, 3aKJaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
ATarnoM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHOU rPaMOTHOCTH 00yYarOIuXCs;

criocoOCTBYET (POPMUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIA]l B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.



JlaHHble HampaBieHUuss B OOyYEHUM XHMHUHU OOECHEUYUBAIOTCA crenu(uron
COJep>KaHMsl  y4yeOHOTO  TpeAMETa, KOTOPbIM  SBIAETCS  MEAaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM HTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIer0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMBI TMEPBOHAYAIBHBIX MOHSITUNW XUMHHU, OCHOB
HEOPraHWYE€CKOM XWUMHM W HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX TMOHITUU
OPraHNYE€CKON XUMUHU.

CtpykTypa coaepkaHusi MpOrpamMMbl MO XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 mnojaxoaa K €€ m3ydeHuro. ConepkaHHe CKIAAbIBACTCS U3 CHUCTEMBI
MOHATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI IMTOHATUN O XUMUYECKOU
peakiuu. OO0e 3TU CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIUITY
MOCTIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— TpeACTaBICHUM 00 AIEKTPOIUTHYECKOW JUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE  HOMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJIHOTO
YPOBHS K IPyrOMY, BBITOJIHSIS ()YHKIIMU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS ¥ BO3MOXKHOCTEW MPAKTUYECKOTO NPUMEHEHUS U MOJYYEHHS U3yYaeMbIX
BEIIIECTB.

OcBoeHHe MporpaMMbl MO XUMHUH  CIHOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJICTABICHNUS O XUMHYECKOW COCTABIISIIOIIEH HayYHOW KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOU TPUPObI, IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HAaHHS B Hayke. VM3ydeHue XMMUH NMPOUCXOAUT C NMPUBJICYEHUEM 3HAHUU W3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuii mupy, «buomorus. 5-7
Kiacce» U «Pusuka. 7 Kimacey.

[Ipy wu3yuyeHHH XUMHHM TOPOUCXOAUT (GOPMUPOBAHUE 3HAHUU OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUUYECKOU
JESATENbHOCTH YENIOBEKA M KAK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbI. 3a1aua
y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CUCTEMbI XMMUYECKUX 3HAHUM —
BOKHEUIINX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETUUECKUX MOTOKEHUH, TOCTYITHBIX
00001IeHNI MUPOBO33PEHUECKOIO XapakTepa, S3blka HAyKH, B MPHOOLIEHUU K
HAay4YHbIM METOJIaM MO3HAHUS MPU M3YUYECHHM BEIIECTB U XMMHUYECKUX PEAKIU, B
(GbopMUPOBAHUU U PA3BUTHUH MMO3HABATEIbHBIX YMEHUHN U UX MPUMEHEHUHU B yueOHO-



MO3HABATENILHON M YYeOHO-UCCIIENOBATEILCKON NIEATeTLHOCTH, OCBOCHUH TIPABWII
0e301macHOro oOpalleHus ¢ BEIIECTBaMH B TTIOBCEIHEBHOM KHU3HHU.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)KHOE
3HAaYEHWE MPUOOPENH TaKHe MeIn, KaK:

— (¢dopMHUpOBaHHE WHTEIIEKTYaTbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIHHOMY MPHUHSATHIO PEIICHUM,
CIOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HAmNpaBJIICHHOCTh OOy4YeHUST HA  CHUCTEMATHYECKOE TMPHOOIICHHE
OOyJaromuxcss K CaMOCTOSATEIHLHON IT03HABATEIIBHONW NESITEIbHOCTH, HAYYHBIM
MEeTOJaM TO3HaHUs, (GOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecTieueHre yCIOBHMA, CTOCOOCTBYIONUX MPUOOPETEHUIO 00YIAIOITUMUCS
OTIBITAa PAa3HOOOPA3HOUN NEATETHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIMI), WMEIOIINX YHUBEPCATHHOE 3HAUCHUE IS
Pa3TUYHBIX BUOB ICATCIHHOCTH;

— QopmupoBanue oO0mEeH (QYHKIHMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHA OOBSICHATH W OICHWUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMBIT, MOJTYYEHHBIC TPU HU3YUYECHUU
XUMUH, IPUMEHSTh UX TPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HH U TPYIOBOU
NEeSATEITHLHOCTH,

— ¢opMmupoBaHHe y OOyYaOIIMXCSA TyMAaHUCTHYECKUX OTHOIICHHUM,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWH IS BBIPAOOTKH DSKOJOTUYECKU
I1eJIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOW JACATEIBHOCTH B IENAX
COXPAHEHHS CBOETO 3I0POBbS U OKPYIKAIOLIEH TPUPOJTHOMN CPELBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOEHHUS OOIICUETIOBEYECKUX  I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIISI W HANPaBICHHOCTH JaTbHEHIIIETO
oOyueHus.

OOmee 94nCIO 4acoB, OTBEAEHHBIX JJISI M3YYCHUS XUMHUU HA YPOBHE OCHOBHOTO
oOirero obpaszoBanusi, coctapisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUEHUSA

8 KIIACC

IlepBoHavajibHbIE XUMUYECKHE TOHATHUSA

IIpeamer xumun. Posib XUMUM B )KU3HU 4YEIIOBEKA. XUMHUS B CUCTEME HaYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BemecTB. [loHATHE O MeTOmax MO3HAaHUS B XUMHH. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckas popmynia. BaaeHTHOCTh aTOMOB XUMHUECKUX AJIEMEHTOB. 3aKOH
MOCTOSHCTBA COCTaBa BewlecTB. OTHOcUTENbHAs aToOMHass macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasA Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B COEUHECHUMU.

KommuecTBo BemecTBa. Monb. MonsipHas macca. B3auMocBsA3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYpHBIX €AUHUIl BeliecTBa. Pacuérel mo dopmyiam
XUMHYECKUX COCTUHECHUM.

PU3UYECKUE U XUMUYECKUE SABJIECHUA. XUMHUYECKAsl PEAKUUA U €€ NMPU3HAKU.
3aKOH COXpaHEHUsT MacChl BENIECTB. XUMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX peakuid (COeqUHEHUs, Pa3JIOKEHUs, 3aMEILIeHHs, OOMEHA).

Xumuueckuui IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBmwiaMu paboThl B JlabopaTopuu 1
npuéMamMu oOpaieHus: ¢ J1abopaTopHbIM 000PYJAOBaHUEM, U3YUEHUE U OMUCAHUE
¢bu3MYecKuX CBOMCTB OOpa3llOB HEOPraHUYECKUX BEHIECTB, HAOIIOJICHHE
¢buznyeckux (IUIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIIKe,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KHCJIOTOW) SIBJICHHM, HAOMIOICHUE U
ONMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pas3yioxkeHHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KUCIOTHI C XJOPUJIOM Oapusi, pa3ioKeHUE THAPOKCHAA
menu (I1) nmpu HarpeBanuu, B3auMoJIeicTBUE kele3a ¢ pactBopoM conu meau (ID),
M3y4eHHE CIOCOOOB pa3eieHusi CMecel: C MOMOIIbI0 MarHuTa, (UILTPOBAHHUE,
BbITIApUBaHUE, JUCTUIUISAIMS, XpoMaTorpadusi, MPOBEICHUE OUYUCTKU MOBAPEHHOU
CoJii, HaAOJIOJICHHWE W  OMNHCaHWE  PE3yJbTAaTOB  NPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(1IapocTepKHEBBIX).

BaxHeillne npeacTaBuTe/ I HEOPraHUYECKHX BelleCTB

Bo3nyx — cMmech razoB. CoctaB Bo3zayxa. Kuciopon — anemMeHT u mpocroe
BemiecTBO. HaxoxaeHnue kuciopoaa B MNpupoae, (Ppuanueckue U XUMHUYECKHE
cBoictBa (peakiuu ropenus). Oxcupabl. Ilpumenenue xkucnopona. CrnocoOs
MOJIyYEHHs] KHCIOpOJa B JlabopaTopud U OPOMBINLUIEHHOCTH. KpyroBopot
Kuciopoaa B mpupojie. O30H — ajuioTponHas MO (pUKaIus KUCIOPOoaa.



TennoBoil 3¢ddexT XuMHUUECKON peaklnH, TEPMOXUMHUUYECKHWE YpaBHEHWUS,
9K30- U DSHAOTEPMUYECKHE peakluu. TOIUIMBO: yrojib M METaH. 3arps3HCHUE
BO3/1yXa, YCHICHUE TapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — sneMmeHT u mpocToe BemecTBo. HaxoxaeHne Bonopoaa B Mpupoze,
(Gu3nuecKkue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CocoObl moiydeHus. Kucnorel
Y COJIN.

MoungpHbiii  00b€M  Ta30B. Pacu€Tel 1O XMMHYECKHUM  YPAaBHEHUSIM.

dusnueckue cBOKMCTBA BOAbl. Boma kak pactBopureins. PacTBopsl.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Jis1 BEIIeCTBAa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBAaHUS.
Ponp pacTBOpOB B mpupoJe U B KHU3HU YeI0BeKa. KpyroBopot BOJBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA MPUPOIAHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeaumHeHuit. Okcuabl. Knaccuduxamms
OKCUJIOB:  cojieoOpa3zytomue  (OCHOBHBIE, KHUCIOTHbIE, amM(pOTEepHbIE) U
HeconeoOpazyronme. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenne okcuaos.

OcHoBanusi. Krnaccudukanusi ocHOBaHUN: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HomeHnkmnatypa ocHoBaHuil. Du3nveckue M XMMUYECKHE CBOMCTBA
ocHoBaHUU. [lonydeHne OCHOBaHUN.

Kucnotsl. Knaccudukanusa kuciaor. Homenknarypa kucnot. Ousnueckue u
XUMHYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
ITomy4yeHue KUCIIOT.

Comu. Homenkiarypa coneid. @U3nyecKne U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue comnen.

['eHeTHueckas CBSI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCTUHEHUM.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPKAHUS KUCIOPOJa B BO3JIyXE, MOITYyUYECHUE,
coOupaHue, paclo3HaBaHUE W U3YYEHUE CBOMCTB KHCIOpPOJAa, HaAOIIOJICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpanieHus ropeHus (moxapa), 0O3HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U OMHCAHUE
WX CBOMCTB, MOJy4eHUE, COOMpAHHUE, pPACHO3HABAHUE W H3YyUYECHHE CBOMCTB
BoJiopoja (ropeHue), B3aumoieiicTeue Bojgopoaa ¢ okcuaom meau (I1) (BozsmoxHO
HCIIOJIb30BaHKE BUIEOMATEpHUAIOB), HAOII0ACHUE 00PA3IIOB BEIIECTB KOJIMYECTBOM
1 ™Monb, ucciaegoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3TUYHOU
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEAECIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTauilaMu (HaTpUEM U
KaJbllieM) (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUANIOB), HCCIETOBAHUE
00pa3IioB HEOPraHUUECKUX BEIIECTB PA3TMYHBIX KJIACCOB, HAOMIOICHUE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B paCTBOPAX KUCIIOT U IIEN0YEH, N3YUYEHHE B3aUMOICUCTBUS
okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METaJlJIaMH, PEaKIIHi
HEUTpAIN3alMY, MOJIYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOIO



MeTaJula APYTUM U3 PacTBOPA COJIH, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHenuune Kiacchl HEOPraHMYECKUX COCTUHEHUI.

Ilepuognuecknit 3akon u Ilepumoguyeckass cucreMa XUMHYECKHUX
ieMenToB JI. U. MenageneeBa. CrpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHbIC PeaKIUU

[lepBble TOMBITKK KIAacCUPUKAIMU XUMHYECKUX djeMeHToB. [lonsTue o
IpyINax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOpPhIE 00pa3yoT aM(pPOTEpHbBIE OKCHUIBI
Y TUJIPOKCUBI.

ITepuoauueckuii 3akoH. [leproanyeckas cucteMa XUMHUYECKUX 3JIEMEHTOB /.
N. Menpaeneesa. Kopotkonepuoanas u jiuuaHonepuoanas popmel [lepuoanueckoit

cucTeMbl xumuueckux sneMeHToB /. M. Menneneesa. Ilepuonsl U rpymnisl.
DU3NYECKUN CMBICT OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYNIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oTonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB

[Tepunonnueckoit cucremsl [. 1. MenneneeBa. XapakTepuCcTUKa XUMHUYECKOTO
3JIEMEHTA 1O ero nojoxeHuto B [lepuonnueckont cucreme 1. . Menneneesa.
3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPyNIaM U NEPUOAAM.

3nauenue [leprnoanueckoro 3akona u [lepuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku U npakTukd. . 1. MenneneeB — yd€HbIi U
rpak JaHWH.

Xumuyeckas cBsa3b. KoBaneHTHass (moJjsipHas W HEMOJISIpHAsl) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
IIpoueccrl OKUCIEHNS U BOCCTAHOBJIEHHS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuui IKCnepumenm:

M3yueHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OMBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUI
(ropeHue, peakiyu pa3aoKeHUs, COSTUHEHUS).

Mesicnpeomemmnule céasu

Peanuzanusa MeXNpeIMETHBIX CBS3€M NpPU M3YYCHUM XUMHM B § Kiacce
OCYILECTBIISIETCS 4Y€pe3 MCIOJIb30BAHME KAaK OOIIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TAK U MOHSATHM, SBISIIOIINXCSA CUCTEMHBIMU JIJII OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUHbIE MOHATHS: Hay4YHBIN (hakT, TUIOTE3a, TeOpHs,
3aKOH, AaHallu3, CHHTE3, KiaccuduKkamus, TepUoOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®du3uKa: MaTepusi, aToOM, JNEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaIMO0aKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsij], BEIIECTBO, TEJIO, 00BEM,



arperaTHO€ COCTOSIHUE BENIeCTBa, ra3, (QuU3NuecKue BEIUYUHbBI, E€IUHUIIBI
MU3MEpPEHUs, KOCMOC, TIJIAaHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dotocunTes, aprxanue, ouocdepa.

['eorpacdus: armocdepa, rupocdepa, MUHEpaIbl, TOPHbIE TOPOIbI, TOJIE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO 1 XMMHYECKAsl peakUs

[Tepuoanueckuii 3akoH. [lepruoanyueckas cucreMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOOB, KU, KAIbIU U UX COETUHEHUN
B COOTBETCTBMH C TMOJIOKEHUEM »3JIEeMEHTOB B Ilepuoandeckoil cucreme wu
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHAbI XUMHUYECKOM CBSI3H. TUIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUECKHUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCA K pA3JIWYHBIM KJIaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanus XuMUYECKUX PEAKIIUA MO pa3IuYHBIM MPU3HAKaM (TI0 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(PQeKTy, 1o
M3MEHEHUIO CTEMEHEeW OKHMCICHUS XMMUYECKHX 3JIEMEHTOB, M0 00paTUMOCTH, IO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonartue o ckopoctu xuMuueckoil peakuuu. [loHsTne 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusax. [loustue o karanuse. [lonsatue o xumuueckom paBHoBecnu. MakTOpHI,
BIIMSIFOIIIME HA CKOPOCTh XWUMHYECKOW PEAKUUH M TMOJOKEHHE XUMHYECKOTO

PaBHOBECHSL.
OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ pPEaKIUU,  AJIEKTPOHHBIN  OayaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuum. CocraBnenue YpaBHEHUI

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKIUM C  MCIOJb30BAHUEM  METOA
AIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOIUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJICKTPOIUTHI.
Katnonsl, anHnoHbl. MeXaHu3M JIUCCOIMALMU BEMIECTB C Pa3IUYHBIMU BUIAMU
xuMuuecko cBsizu. Crenens aucconuanuu. CUIbHBIE U Cl1a0ble AIEKTPOJIUTHI.

Peakuiun nonHoro ooMeHa. Y ciioBHs MPOTEKAHUSI peaKlUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIC YpaBHEHUS peakuuil. CBOHCTBAa KHUCIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHUI 00 IEKTPOJIUTHIECKON AUCCOIUALIUH.
KauecTBeHHbIEe peakuyu Ha HOHBL. [IOHATHE O TUAPOIIN3E COJIEH.

Xumuueckuui IKCnepumenm:



O3HAKOMJICHHUE C MOJEISIMU KPUCTAUNIMUYECKUX PEMIETOK HEOPraHMYeCKUX
BEILIECTB — METAVIOB W HeMEeTaioB (rpadura U anMasza), CIO0XKHBIX BEIECTB
(xJmopua HaTpus ), UCCIAEIOBAHUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON peaKIuu OT
BO3JICUCTBUSI  pa3iNMYHBIX  (AKTOPOB, HCCIEAOBAaHUE AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, MPOIECCa TUCCOIMALUU KUCIOT, MIeN0ued U cojieil (BO3MOXKHO
WCIIOJB30BaHUE BHUJEO MATE€pPUANIOB), MPOBEJICHHE OMNBITOB, WJLIIOCTPUPYIOUTUX
NpU3HAKU TPOTEKAHUsI peakluil HOHHOro oOMeHa (oOpa3oBaHUE OcCaJiKa,
BbIJICJICHUE Ta3a, oOpa3oBaHUE BOJbI), OMBITOB, WLUIIOCTPUPYIOMIUX HTPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuid (TOpeHHe, peakluu paslIokKEHUs,
COCJIMHEHHUs), pPAClO3HABaHWE  HEOPraHMYECKUX  BELIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha HOHBI, PEIICHUE HKCTIEPUMEHTAIbHBIX 3a]1a4.

HeMeTauibl 4 MX cOeTUHEHUSA

OOmiass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA Ha MPUMEPE XJIopa (B3auMOAEHCTBHE
C MeTaJUlaMH, HeMeTaJlaMH, IienoyaMu). XsopoBogopon. ColsgHas KHUCIOTa,
XUMUYECKUE CBOWCTBa, TIOJIydeHUe, TmpuMeHeHue. JleiictBue xjopa u
XJIOPOBOAOPOa Ha OPTaHU3M ueloBeka. BaxxHeliiie XJI0puIbl U UX HAXOXKJICHHE B
MIpUpPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune U (U3MYECKUE CBONCTBA
MPOCTBIX BELIECTB — KUCIOPOJa U Cepbl. AJNTOTPOINHbIE MOAU(DUKAIIUKA KUCIOPOAa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOIOpO, CTpOeHHE, (DU3NUYECKUE U
XUMUYecKkue cBorcTBa. OKCUABI Cepbl KaK MPEJICTABUTENHN KHUCIOTHBIX OKCHUJOB.
CepHas kucnoTta, puznueckrue u XMMUYECKHe CBOMCTBa (001IMe KaK MPeACTaBUTEIIS
KJIacca KUCJIOT U crenuduyeckue). XUMUYECKUE pPeakIvu, JIeKalllhe B OCHOBE
MPOMBIILJIEHHOTO CMOoco0a MOJy4YeHUsi CepHOM KuchnoThl. [IpuMeHeHue cepHoOit
KUCIOThl. COJIn CEpHOM KHCIOTHI, KAUYeCTBEHHAs pEakius Ha CyJb(aT-uoH.
Haxoxnenue ceppl M €€ COCIMHEHUW B TpuUpoAc. XUMHUECKOE 3arpsa3HEHUE
OKpY’Karolel cpeapl COCIUHEHUSIMH cepbl (KHUCIOTHBIE MJOXKIU, 3arpsa3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakTepucTUKa 35eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHUE B MPUPOJE,
dbuznyeckre u xumuueckue cpoiictBa. Kpyroropor azora B npupoae. AMMHAK, €ro
¢dbu3nYecKre U XUMUYECKUE CBOMCTBA, MOJyuyeHUe U nnpuMeHeHue. Cojini aMMOHUS,
ux (pusznyueckue U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THAas KUCIOTa, €€ MOoJydeHHe, (PU3nueckue U XUMHUYECKHE
cBOMcTBa (00IIME Kak WpeACTaBUTENs Kacca KHUCIOT U crenuduyeckue).
Mcnonb30BaHNEe HUTPATOB U COJIEH aMMOHHS B KayeCTBE MHHEPAIbHBIX yA00OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpejibl COEAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOK/IM, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOJIOEMOB). Docdop, amIoTpONHbIE



moaubukanuu docdopa, huznyueckue u xumuueckue cBoiictsa. Oxcun gocdopa
(V) u dochopnas xucnora, pu3nvecKkue U XUMUUYECKHUE CBOMCTBA, MOJTyYECHHE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX yA00OPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHUSA. YTIEpOJ], aIOTPOINHbIE MOAUGDUKALUHY,
pacrpocTpaHeHue B npupoje, GU3nyeckue U XMMHUYECKUe CBOMCTBA. AcopOius.
Kpyrosopor yrinepona B mpupone. Oxcuabl yriepona, UX (Qusnueckue W
XUMUYECKUE CBOWMCTBA, [IEMCTBME HAa KUBbIE OPraHU3MbI, TOJIydYEHUE U
MpUMEHEHHE. DKOJOTMYECKUE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuioM yriepoaa (IV),
rUNoTe3a TI00aNbHOTO MOTEIUICHUS] KJIMMaTa, MapHUKOBBIM 3d@ekt. YrompHas
KHCJIOTa U €€ COoJiu, UX (PU3MYECKUEe U XUMUUYECKUE CBOMCTBA, MOJYyYECHHUE H
npuMenenne. KauecTBeHHas peakiusi Ha KapOoHaT-uoHbl. Vcmosib3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIILJIEHHOCTH U CETbCKOM XO35UCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUIX
yriieposa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIUIEPUH, YKCYCHas KUCIIOTA).
[IpuponHble HWCTOYHHMKU YIJIEBOAOPOAOB (yrojb, MNPUPOAHBIA Ta3, HePTh),
MPOAYKThl WX mepepaboTKu (OEH3WH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsaTre 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: KUpaxX, O€JIKax, YriaeBoJgax — U UxX
poJii B KM3HM 4YeJoBeKa. MarepuaibHOE €JIMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢usuueckue u XUMHUYECKHE CBOWCTBA, IMOJIYyYCHUE U
npuMenenue. CoeuHenust KpeMHusl B mpupoie. O01re npeicTaBieHus 00 OKCUae
kpemHusi (IV) u kpemaueBoii kucinore. CUIMKATBI, KX UCIOJIH30BAHUE B OBITY, B
MPOMBINLICHHOCTU. BakHellne cTpouTeNbHbIE MaTepHalbl: KEpaMuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. [IpoOrmembl 0OGe30macHOr0  HMCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuui IKCnepumenm:

M3yueHHE 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOWCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-UOHBI M HAOJIOJCHUE MPU3HAKOB
UX TPOTEKAaHMS, OMBITHI, OTpa)karlue (HU3NYECKUe U XUMHUYECKHE CBOWCTBA
rajJloreHOB M HUX COEIUHEHUN (BO3MOXKHO HCIOJIB30BaHUE BUEOMATEPUATIOB),
O3HAKOMJIEHHE C o0pa3IaMHu XJOPHUAOB (raJoTeHUI0B), O3HAKOMIJIEHHE C OOpaslaMu
ceppl U €€ COEeAMHEHUSAMH (BO3MOXHO WCIOJIb30BAaHHE BHUACOMATEPHUAIIOB),
Ha0II0/IeHNe Tpoliecca 00yTrIMBaHUs caxapa MoJl IeMCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOU KUCIIOTHI, U3yUCHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
MPOBEJICHNE KAUeCTBEHHON peaKklnK Ha Cyyib(haT-uoH U HaOMI0eHUE MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHUE ¢ (U3UYECKHMMHU CBOMCTBaMM a30Ta, pocdopa u ux
COeIMHEHU (BO3MOXKHO HCIMOJB30BAHUE BUACOMATEPHUAIOB), 00Opa3liaMi a30THBIX
u pocopHbIx ynoOpeHui, moiaydeHue, cCOOUpaHue, pacrno3HaBaHUE U U3YUCHUE
CBOMCTB aMMHakKa, MPOBEJCHHWE KauyeCTBEHHBIX pPEaklMil Ha WOH aMMOHUS H
dbocdar-uoH U M3yueHHe MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBUE



KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJENIed KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C MPOLIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YTJIIEM W YCTPOWCTBOM MPOTHBOrasa, IOJIYYEHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB YTJIEKUCIIOTO rasza, MpoBeJICHHE
KaueCTBEHHBIX PEAKIUA Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJICHHE C MPOAYKIUEHW CHUIUKATHOW MPOMBIILICHHOCTH,
pELICHUE SKCIEPUMEHTAIBHBIX 33aJa4 N0 TeMe «BaXHeWline HeMeTalsibl U HX
COEIUHEHUSD.

MeTasibl 4 MX COeIMHECHUSA

OO6mias xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux noyioxkeHuss B llepuoanueckorn cucreme Xumuudeckux i3nemeHtoB J[. .
MenaeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTauioB. Meraiuinueckasl CBA3b U
METAJUIMYECKAasl  KPUCTAJUIMYecKas  peme€Tka.  DNEKTPOXUMHUYECKUUA Pl
HaMpsbKeHU MetamuioB. OuU3nUecKkue U XUMUYECKUe CBOMCTBAa mMeTauioB. Oomiue
crocoObl TOoyueHHs MeTauioB. [loHsATHE O KOPPO3UM METaIIOB, OCHOBHBIC
crocoOBbl 3alIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyTyH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsle MeTaIBL: MONOXKEHNUE B lleproanueckor CHCTEME XMMUYECKUX
anemeHtoB /. 1. MenzaeneeBa, CTpO€HME UX aTOMOB, HaXOXIECHUE B IPUPOJE.
dusnyecKkue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUABI HATpusd MW Kanuda. lI[puMeHeHHne WIEIOYHBIX METANIOB M UX
COEMHECHUM.

[[lenoyno3eMenbHbIE METAUIbl MAarHuid W KalbLUW: TOJIOXKEHUE B
[Tepuoanueckou cucreme xumnueckux 3nemeHToB /1. 1. Menneneesa, cTpoeHue nx
aTOMOB, HaXOXJIeHUE B Npupoae. PU3NYECKue 1 XUMHUYECKUE CBOMCTBA MATHUS U
Kayblusl. Baxkueiiime coequHenns Kanbius (OKCUT, TUIPOKCU, coin). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AnmtomuHui: nojgoxenue B [leproandeckoi cucreMe XMMHYECKUX AJIEMEHTOB
. . MenneneeBa, CTpOEHUE aToMa, HAaXOXICHUE B Ipupone. PU3nUecKue U
XUMHYECKHE CBOMCTBA almtoMUHUSI. AM(pOTEepHbIe CBONCTBA OKCHIA W THAPOKCHIA
ATIOMUHHSL.

Kenezo: nmonoxenue B [leppoanyeckon cUCTEME XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHHEe aroma, HaxoxiaeHue B npupone. Dusmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIBI U comu kene3a (1) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTy4YCHUE.

Xumuueckuui IKCnepumenm:

O3HAaKOMJIEHME ¢ oO0pasllaMud METAUIOB M CIUIaBOB, HX (PU3UUECKUMU
CBOMCTBaMHU, U3Y4YEHHUE  PE3YyJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHAA
KaJIbIIUSl U HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAHUE BUIEOMATEpPUAIIOB),



UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOIECCAa TOPEHUS Kelie3a B KHUCIOPOJe
(BO3BMOXKHO  KCHOJIb30BAaHHE  BHJICOMATEPHAIIOB), MPU3HAKOB  MNPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MAarHus, KaJbIlIHs, AIFOMUHUS, IUHKA, xere3a (1I)
u xkene3a (III), meau (II), HaGaromeHMEe W OMMCAHHWE TPOIECCOB OKpAIIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kaiusd W Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAJIOB), UCCIEN0BaHHEe aM(OTEPHBIX CBOMCTB TUIAPOKCHIA ATIOMUHHUSA U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a/lauy no TeMe «BaxkHeiline
METAJIJIbl U KX COSTUHECHUS.

XuMUS ¥ OKpY:KaIOIIas cpeaa

BemecrBa m Marepuansl B NOBCEJHEBHOM >XU3HU 4YesnoBeKa. be3omacHoe
UCIIOJIB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. IlepBas momornis mpu
XUMUYECKUX 0KOTaxX U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouel cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuueckuui IKCnepumenm:

u3yueHre oOpas3loB MaTepHalioB (CTEKJIO, CIJIaBbl METAJIOB, MOJUMEpPHbIC
MaTepuarbl).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeAMETHBIX CBsi3e MpH HU3y4YeHUU XHMUU B 9 Kjacce
OCYILECTBIISIETCS. YEPEe3 HCIOJb30BaHHWE KaK OOMNIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U TOHSITUH, SBISIIOUUXCS CUCTEMHBIMU JIJIsl OTAECIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBINM (akT, rUmoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccupuKanusa, TMNepPUOJUYHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, MAPHUKOBBIM
3 heKT, TeXHOJIOTHS, MaTEPHATIbI.

du3znka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaIuO0aKTUBHOCT, MOJIEKYyIIa, ANEKTPUUYECKUN 3aps, MPOBOIHUKH,
MOJIYTIPOBOJTHUKH, JUAJEKTPUKU, (POTODIEMEHT, BEIIECTBO, TEN0, O0bEM,
arperaTHoe COCTOsSIHME BEIleCTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATUITHYECKAs
pemeéTka, criaBbl, (GU3UYECKUE BEIWYUHBI, €AUHUIIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dortocunTe3, apixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPATHHBIE
ya00peHus, MUKPOAJIEMEHTHI, MAaKpOAJIEMEHThI, MUTATEIbHbIE BEIIECTBRA.

['eorpacdus: atmocdepa, ruapocdepa, MUHEpaAIbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MTPOLECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYUEHUKA
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