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[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOrO 0OIIero o0pa3oBaHMs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMII K pe3yJibTaTaM OCBOECHHUS OCHOBHOMU
o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBE (PepepalibHOM paboueil MporpaMMbl BOCTIUTAHUS
U C y4yeTOM KOHUEMIMM TMpenojaBaHusi ydeOHOro mpeamera «XuMus» B
o0pa3oBaTeIbHBIX Opranusaiusx Poccuiickoit deneparum.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIel CcTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYAIOIIUXCA CpPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNIbHOE npeaMETHOE coJiepKaHue,
MpeaycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM W CTPYKTYpUPOBAaHHE IO
pazienaM MU TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSeT KOJUYECTBEHHBIE W
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEAbHOCTh HM3YUYEHHS] XHMHUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MpeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHusl.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUM O MaTEepPUATbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu U 00 SBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npoOJieM yCTOMYMBOIO Pa3BUTHSI 4YEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYECKOM,
MUAIIEBOM U SKOJIOTHUUECKOM 0€30MacHOCTH, ITPOOIIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTUS U
(dhopMupOBaHUSs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATLHON I'PAMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOyy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATENbHOW y4eOHOW JesATeTbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM e TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATarnoM B pOPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYaromuXCs;

croco0CcTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYaAIOITUXCSI.



JlaHHble HampaBlIeHUS] B OOYYEHUUM XUMHUHM OOECIIEUMBAIOTCS CIENU(PUKOMN
COJIep>KaHMsl  y4yeOHOTO  TMpeaAMeTa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMUU HA ONPEICIEHHOM dTane eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CUCTEMBI MEPBOHAYAJIbHBIX TMOHSITUH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHH ¢ HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUU.

CrpykTypa coaepkaHus MPOrpamMMbl MO XUMUU C(OPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxoja k e€ m3zyudeHuro. CoJepxkaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHSTUI 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI ITIOHITUH 0 XUMHYECKOM
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TPUHIUITY
MOCJEA0BATEIBLHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUM;

— YUEHHS O CTPOCHUM aTOMAa U XUMHUYECKOMU CBSI3H;

— TpeACTaBICHUM OO0 HIEKTPOJUTHUYECKON JUCCOLMAIMKM BEIIECTB B
pacTBopax.

Teoperndeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITOJHSIS (PYHKIIMU OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYyYSHUSI U3y4aeMbIX
BEILIECTB.

OcBoeHME TMPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTHUHBI MUpa B JIOTHKE
e€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAaHUSl B Hayke. M3yueHHe XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuit mupy», «buonorus. 5-7
KJacch» U «Pusnka. 7 Kiaaccy.

[Ipy wu3yuyeHUM XUMHUH TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATeNIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUU —
BOKHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUN, TOCTYIHBIX
00001IEeHNI MUPOBO33PEHUYECKOIO XapakTepa, fA3blKa HAyKW, B MPUOOIICHUU K
Hay4YHBIM METOJ[aM IMO3HAHUS MPU U3YYEHUHU BEIIECTB U XUMHUYECKUX PEaKIui, B
(hopMUPOBAHUU U PA3BUTUU MTO3HABATEIBHBIX YMEHHUM U UX MPUMEHEHUH B Y4EOHO-



MMO3HABATEILHON W Y4eOHO-UCCIIeNOBATEILCKON NIEATETLHOCTH, OCBOCHUH TIPABIII
Oe3omacHOro oOpalleHus ¢ BeIeCTBAMHU B MIOBCETHEBHOM JKU3HM.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOT'O OOILIEro 0Opa3oBaHUs Ba)KHOE
3HAYCHUE MPUOOPENTH TaKue IIeNH, KaK:

— (GopMHUpOBaHHE WHTEIICKTYaTbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY MPHHSITHIO DPEIICHUMH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HAmNpaBJIICHHOCTh OOyYeHHS Ha  CHCTEMAaTHYECKOEe MPUOOIICHUE
OoOydJarommxcsi K CaMOCTOSATEIHLHON ITO3HABATEIIBHONW NEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecreueHne ycaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yHarOIIUMHUCS
OTIBITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHWS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMCIOINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB JICSITEIBHOCTH;

— QopmupoBanue oO0mEeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPYKAIOIIEr0 MHpA, WCIOJIB3ys 3HAHUS W OMBIT, MOJTYYEHHBIC MPU WU3YUYECHUU
XUMUH, TPUMEHSTH UX MPU PEIICHUH TTPOOJIEM B IIOBCETHEBHOM KU3HU U TPYAOBOU
TeSTENHHOCTH;

— ¢opMmupoBaHHE y OOYydYalOIMMUXCA TYMAHHUCTHYECKUX OTHOIICHUMA,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHUH IS BBIPAOOTKH DKOJOTHUYECKU
1eJIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIICIISAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIOCOOHOCTEW K CAMOKOHTPOJIO U
CAaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOMWIIS ¥ HAMPABICHHOCTH JATLHEUIIETO
oOyueHus.

OO0mIee 9nciio 9acoB, OTBEIEHHBIX IS U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
oOirero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 68 yacoB (2 yaca B HEJCIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKA. XUMHUS B CUCTEME HaYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTOmax MO3HAaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeiaeHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
31eMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmynia. BaaeHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH
MOCTOSAHCTBA CcOCTaBa BemecTB. OTHOCUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasg Macca. MaccoBasi oJIsl XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecTBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOIUYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NYECKUEe U XUMUYECKUE SABJIECHUSA. XUMHUYECKasi pEaKUUs U €€ IMIPU3HAKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUYECKHUe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu paboThl B J1a0OpaTopuu U
npuéMamu ooOpaieHus: ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUEHUE U OMHUCAHUE
(¢u3Myeckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJECHUE
¢uzmyeckux (IJIaBIC€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKHX (FOpPEHHE CBEUU, MPOKAIMBAHUE
MEIHOM MPOBOJIOKH, B3aHMOJICHCTBUE MeJia C KHCJIOTOW) SBJICHUM, HAOIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aUMO/JICHCTBUE CEPHOUN KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pacTBopoM coiu meau (ID),
M3y4eHHE CIOCOOOB pa3JieleHuss CMECel: C MOMOIIbI0 MarHuTa, (GUIbTPOBAHMUE,
BbITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MOBApEHHOU
CoJii, HaAOMIOJICHHWE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHelline npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — amemeHT u mpoctoe
BemecTBO. Haxoxaenue kwuciopona B mpupoje, (U3NYECKUEe M XUMHUYECKUE
cBoictBa (peakiuu ropenus). Oxcuzabl. Ilpumenenue xkucnopoga. CrocoOb
MOJYYEHHUs] KHCIOpOJa B Jaboparopud U MOpoMbllIeHHOCTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — aIoTporiHasi Moau(pUKaIUs KUCIOPOa.



TennoBoil 3p(dHEeKT XUMUYECKOM peakiuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHE
BO3/1yXa, yCHWICHHE MapHUKOBOTro 3 (deKTa, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoze,
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CTOCOObI monydeHust. Kuciorst
U COJIN.

Momnsipabiii 00BEM ra3oB. Pac4€Tel M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boaa kak pacTtBopuTelib. PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOpPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOMCTBA BO/bl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupose U B KU3HU 4esnoBeKka. KpyroBopoT BoAbl B IpUPOAE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenmnii. Oxcuasl. Kmaccudukarms
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcujioB. Dusnyeckue U XHUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUM: WIENOYM U HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnortsl. Knaccudukanus kucinor. Homenknatypa kucior. Ousndeckue u
XMMUYECKHE CBOMCTBa KHUCIOT. Psp axktuBHocTm MmetayuioB H. H. bekerona.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
ITomyuyenue counei.

I'eHeTnueckas CBsI3b MEXKY KIaCCaAMU HEOPTraHUYECKUX COCIUHEHHUI.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHUE,
coOupaHue, paclio3HaBaHWE U H3YyYEHUE CBOMCTB KHUCIOPOJAa, HAONIOJEHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMH OKCUJIOB M OTMCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE U U3YUYEHHUE CBOICTB
BoJiopoja (ropeHue), B3auMoieiicTBue Bogopoia ¢ okcuaom meau (11) (Bo3moxHO
HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, ucciaegoBaHWe OCOOCHHOCTEN pACTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM J0JEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJABI C METaNIaMU (HATpUEM H
KaJibllueM) (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3IMUYHbBIX KJIACCOB, HAOIIO/ICHHE NU3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PaCTBOPaX KUCIIOT U IIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA
okcunia meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT ¢ METajylaMu, peaKkiui
HEUTpaNIU3aluy, IMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO



MEeTajljla APYTUM U3 PACTBOPA COJM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7a4 10 TEME
«BaxxHeunme Kiracchl HEOPraHUYECKUX COETUHEHUI.

Iepuoanuecknii 3akoH wu Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aroMoB. XHUMHYECKAs CBS3b.
OKuCIUTEeIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuU

[lepBble TOMBITKK KIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
IpyIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMENbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DIEMEHThI, KOTOPble 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u qimuaHonepuoaHas Gopmsl [leproamaeckoit
cucteMmbl xumuueckux sneMeHTtoB JI. M. Menpaeneesa. Ilepuoabl M TpymImbL
DU3NYECKNN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aToMoB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckon cucremsl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA IO ero noynoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJhyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku M npaktuku. [[. V. MenneneeB — yd€HbI U
rpaXkJaHMH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipoueccel OKuCIIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKChepumenm:

M3yueHHe oOpa3loB BEILIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKA C pAacTBOPAMU KHUCJIOT M IIEJI0YEH, IMPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3aoxKeHus, COCAUHEHUS ).

Mesicnpeomemmnoie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NpPU U3YYCHUM XUMHUHM B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BaHHE KaK OOIIHMX €CTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE MTOHATHS: HAYYHBIM (aKT, rUIoTes3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
JKCIIEPUMEHT, MOAEIMPOBAHNUE, U3MEPEHNUE, MOJIEIIb, SIBJICHUE.

du3uKa: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIuOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO, 00BEM,



arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, (uU3NuecKue BEIUYUHbBI, E€IUHUIIBI
M3MEpPEHUs, KOCMOC, TTAaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaNbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE
HCKOIIa€MbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Tepunoanueckuii 3akoH. [lepuoanueckas CUCTEMA XUMHAYECKHAX JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aTomMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIUS, KAJBLUSA U UX COCTUHEHUN
B COOTBETCTBHMU C IIOJIOKEHHEM »JJIEeMEHTOB B llepuognueckoi cucremMe u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbl XMMHUYECKOM CBSI3U. THIBI KPUCTALUIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHU, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4eCcKUX peakidii Mo pa3InyHbIM IPU3HAKAM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKHMCIICHUSI XMMUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, MO
Y4acTHUIO KaTaln3aTopa). DK30- U IHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpaTUMBIX XUMUUYECKUX peakiuax. [[oHsTHEe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [londarue o karanuse. I[loHsaTHe 0 XUMHUYECKOM paBHOBecuU. DakTopBhl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M IOJ0XKEHUE XUMHUYECKOIO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[UU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaKIuu. CocraBnenue YpaBHEHUI

OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUU C HCHOJB30BAHHEM  METOJA
AIEKTPOHHOTO OanaHca.

Teopus 3JIEKTPOMUTAYECKON TUCCOUUALNU. DIEKTPOIUTHI K HEIJIEKTPOJIUTHI.
Katnonsl, annoHbl. MexaHu3m OuCCOLMALMM BEUIECTB C PA3IMYHBIMU BUIAMHU
xuMuueckoi cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuun nonnoro ooMeHa. Y clioBHs MPOTEKaHUSI peaKIUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHbIE HWOHHBIE YpaBHEHUS peakuuil. CBOHCTBA KHUCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTUUECKON AUCCOIIUAIUU.
KauectBeHHbIe peaknnu Ha HOHBL. [[OHSATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETayuloB (rpadura W anMasa), CIOXKHBIX BEIIECTB
(xJmopua HaTpusi ), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMMUYECKOUN peaKIuu OT
BO3JICMCTBUSI  pa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  DJIEKTPONPOBOHOCTHU
PacTBOPOB BEIIECTB, IPOIlecca JUCCOLUAIINHI KUCIIOT, IIeJIoYei U cosieil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MaTEpUalioB), MPOBEJICHUE OMBITOB, HWILTIOCTPUPYIOIINX
MpU3HAKU TNPOTEKAHUsSI peakluuil HUOHHOTO oOMeHa (oOpa3oBaHuE oOcajka,
BBIJICJIEHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu pas3ioKeHus,
COCMHEHHUs), pAaclo3HABaHWE  HEOPraHMYECKUX  BEHIECTB C  MOMOIIBIO
KaueCTBEHHBIX PEaKlMil Ha MOHBI, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJsnibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3auMOJIeHCTBUE
C MeTaJUlaMH, HeMeTajlaMu, Iesodamu). Xiiopooaopon. ConsiHas KHCIIOTa,
XUMUYECKUE CBOWCTBa, MOJydyeHUe, mpuMeHeHue. JleiicTBue xjiopa U
XJIOPOBOAOPOa Ha OPTaHU3M ueoBeka. BaxHelie XJIOpUIbl U UX HAXOXK/ECHUE B
MIPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U Cephbl. AJIIOTPOINHBIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOIOpOJ, CTpoeHue, (HU3NYecKue u
XuMu4yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENU KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XUuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJIacca KHUCJOT U crenuduyeckue). XUMUUYECKHE PEaKIuu, JICKAIIUEe B OCHOBE
MPOMBIIJIEHHOTO CMoco0a MOJNy4eHUss CepHOM KucinoThl. [IpuMeHeHue cepHoOi
KUCHOThl. CoOJIu CEpHOM KHUCIOTHI, KaueCTBEHHAs peakuus Ha Cyiab(aT-uoH.
Haxoxnenue ceppl U €€ coenuHeHUU B mpupoae. XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE MOXIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPALICHHUS.

OO6mias xapaktepucTuka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBbIE CTENEHU OKHUCICHHUS. A30T, pacpoCTpaHEHUE B MPHUPOJE,
(duznyeckre u XuMuYeckue cpoiictBa. KpyroBopot azora B mpupojie. AMMUaK, €ro
(dbu3nyecKre 1 XUMHYECKHUE CBOMCTBA, NOJIydeHre U mpuMenenue. Colu aMMOHUS,
ux (puznyueckue U XUMUYECKHE CBOMCTBA, IpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ MoyueHue, (PU3NYEeCKue M XUMHUYECKHUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KUCIOT U cruenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA0OPEHUI.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl COeTMHEHUSMH a30Ta (KUCIOTHBIE
JOKJIM, 3arps3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Dochop, aIOTPOINHbBIE



Momudpukauun docdopa, puznueckue u xumuueckue cBorcta. Okcup pocdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Ucnons3oBanue GpochaToB B KaUECTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUA. YTIEPO/1, AJUIOTPOIHbIE MOANDUKAIINUH,
pacrpocTpaHeHue B npupoje, GUu3ndeckrue U XUMUYECKHe CBOMCTBa. AncopOnus.
Kpyrosopor yrnepoga B mpupome. Oxcuuabl yriepoja, ux (Qusnueckue u
XUMUYECKUE CBOWMCTBA, [EWCTBUE HA JKUBbIE OPraHU3Mbl, I[OJYy4YEHUE U
MpUMEHEHHUE. DKOJIOTMYECKUE MpoOJieMbl, CBSI3aHHbIE ¢ OkcuaoM yriaepona (IV),
TUNOTE3a TI00ANIBHOTO MOTEIJICHUS] KJIMMaTa, MapHUKOBBIM 3¢ dext. YronpHas
KUCJIOTa U €€ COJIu, UX (PU3MYECKUE U XUMUYECKHUE CBOMCTBA, MOJIYyUYECHHE H
npuMenenue. KauecTBeHHass peakiusi Ha KapOoHaT-moHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO3M1CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAs KUCIOTa).
[IpupoaHbie HMCTOYHHKUA YTJIAEBOAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKU BaKHBIX BEIIECTBAX: XKUpaX, OelKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IIOJIydYEeHUE W
npuMenenue. CoeuHeHust KpeMHus B npupoe. OO1iue npeacTaBieHus 00 OKCUJe
kpemHust (IV) u kpemaueBoit kucnore. CUIMKAThl, UX MCHOJb30BaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxkHeline cTpouTeNbHbIE MaTepHaibl: KEpaMuKa, CTEKJIO,
1eMeHT, OeToH, kene3o0eToH. I[IpoGieMpl O€30MacHOr0  HMCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

M3yueHHe 00pa3liOB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHEe U XUMUYECKUE CBOMCTBA
rajJloreHOB M WX COEIUHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJOpHUI0B (TaJOTe€HUI0OB), 03HAKOMIICHUE C 00pa3IiaMu
ceppl U €€ COCNMHEHUSIMH (BO3MOXXHO HCIOJIb30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0/IeHNe TIpoliecca 00YTIMBaHUs caxapa MoJi JelCTBUEM KOHIEHTPUPOBAHHOU
CEPHOU KUCIOThI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBIe€HHON CEPHOUN KUCIOTHI,
MPOBEJICHUE KAUeCTBEHHON pEeaKlUK Ha CyJb(paT-uoOH U HAOJIOJICHHE MpU3HaKa €€
MPOTEKAaHUS, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBaMHU a30Ta, (ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BAHUE BHACOMATEPHUAIOB), 00pa3liaMu a30THBIX
u pocopHbIX ynoOpeHui, moiayueHue, coOMpaHue, paclio3HaBaHHE U U3y4YeHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUS U
dbochar-noH W U3yueHHE TPU3HAKOB HX NPOTEKAHUs, B3aUMOJICUCTBUE



KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeNbl0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3y4YEHUE MOJIeNIed KPUCTAUIMYECKUX PEHIETOK anmasa,
rpaduta, ¢ysuiepeHa, O3HAKOMJIEHHE C MPOILECCOM aJICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTUBHPOBAHHBIM YTJIEM W YCTPOMCTBOM IMPOTHUBOTA3a, MOJYYEHHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB YTJIEKHUCIIOrO rasza, IpoBEICHUE
KaueCTBEHHBIX PEAKIUA Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB UX
MPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKIHEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 33/Ja4 N0 TeMe «BaKHeWIlne HEeMETaulbl U HUX
COEIUHECHUSD.

MeTajuibl 4 MX COCAMHEHMS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenpeneeBa u cTtpoeHusi aToMoB. CTpoeHue MeTtaiuioB. MeTtaminyeckasl CBs3b U
METAJUIMYECKass  KPUCTAUIMYECKass  PEemeETKa.  DIEKTPOXUMHUYECKHM  psij
HamnpspKeHU MetauioB. Ou3nueckue U XMMHUYECKHE CBOMCTBa MeTaiuioB. OOiue
crocoObl ToyueHus: metamwioB. [loHSATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
CroCcoObI 3alIUTHI UX OT KOppo3uu. CruiaBel (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[Ilenounsie MeTauibl: nosoxkeHue B [lepuoanyeckoil cucremMe XMMHYECKHUX
anementoB /. 1. MenzaeneeBa, CTpoeHME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnuecKkue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U
TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHHWe IIEeNOYHBIX METAVIOB H  HUX
COEMHECHUM.

[[lenoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLH: TOJOXKEHUE B
[lepnoanueckou cucreme xuMmuueckux 3neMenToB . 1. MenaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJiIeHUE B npupoae. u3ndeckue u XMMUYECKUE CBOMCTBA MarHus U
KasbIusl. Baxkueiiine coefuHeHns Kanbius (OKCU, TUIPOKCU/T, coiin). ZKECTKOCTD
BOJIbI U CLIOCOOBI €€ YCTpaHEHUS.

AJroMuHUN: ToN0keHne B [leprnondeckoil CucTeMe XUMUYECKUX JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aTroma, HaxoxacHue B mnpupone. dOusmueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHbIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHSL.

Keneszo: monoxenue B [leppoanyeckon cUCTeME XUMUYECKUX AJIEMEHTOB [1.
. MengeneeBa, cTtpoeHue aroma, HaxoxiaeHue B npupone. dusmyeckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIbI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYCHHE.

Xumuueckuii IKChepumenm:

O3HaKOMJIEHHME ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMH, U3YYEHHUE  PE3YJbTAaTOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPHUAIIOB),



UCCIIEIOBAHUE CBOMCTB XKECTKOM BOJBI, Ipollecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3BMOXKHO  HCHOJIb30BaHME  BHUJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha HOHBI: MAarHUs, KaJbIIHs, allFOMUHUS, IUHKA, xerne3a (1)
u xkene3a (II), meau (II), HabmrOmeHNME W OMHMCAHHUE MPOIIECCOB OKpaITWBAHUSI
IJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCCIIeJ0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCU/IA ATTFOMUHHUS U
TUAPOKCHUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3ajJay 1o Teme «Baxuelue
METAJIJIbI U KX COETUHCHHUS.

XuMuf 1 OKpy:Kaouias cpeaa

BemecrBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momolb npu
XUMUYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolel cpennl (mpenesibHas AOIMyCcTUMast
KOHIIeHTpalus BeiecTs, Aanee — [1/IK). Ponp xuMun B penieHH# 3K0JIOTHYECKUX
npoOJieM.

Xumuueckuii IKChepumenm:

n3yueHre oOpasIoB MAaTepHUaNIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIUMEPHBIE
MaTepuabl).

Meostcnpeomemnmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBsI3€M MpU U3YUYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS YEpPe3 HCIOJIb30BaHME KaK OOIMX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Klaccupukaus, TM[NepUOJUYHOCTh, HAOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, MNAPHUKOBBIM
3¢ dexT, TeXHOIOTHS, MaTEepHUaIbI.

du3suka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUIN 3apsin, MIPOBOAHUKH,
MOJYTPOBOJHUKH, JUAJEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
pemeéTka, CiuiaBbl, (HU3UUYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHS, KOCMUUYECKOEe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dorocunTes, apixanwe, Omocdepa, IKOCHCTEMA, MHUHEpATbHBIC
ya00peHus, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPO/IbI, MOJIE3HBIE
HCKOMAaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA



* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011ecTBo
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