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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepalbHON paboyeil mIporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHaBJINBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTePUCTUKU COJIEp/KAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH W3YUYeHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TII00aTbHbIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM JIeATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €MHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KEHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICJICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKawoumid MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN 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, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBACHITH M OIICHUBATH SIBJICHUS
OKpY’KaIOIIEero MHUpa, MCHOJNB3YS 3HAHWS U OIBIT, TMOJyYEHHBbIC MPH HU3YUCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 134 gacos: B 8 kiacce — 68 yacos (2
yaca B HEZIeIN0), B 9 kjacce — 66 yacoB (2 yaca B HE/IEIIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUMU U IIOJIOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJB30BaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Baxxneinmme nmpeacTaBUTEN HEOPTaHUYECKUX BELIECTB.

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciaopos — 3J€MEHT U MpOCTOe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucinopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MoU(pUKALNS KHCIOPO/a.

Bomopon — anemeHT M mpocroe BemiecTtBo. Haxoskaenuwe Bomopona B
npupone, (u3MUecKkue M XHUMHUYECKHE CBOICTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.



dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpllieHHbIE M HEHACBIIIEHHbIE PacTBOPBL. PacTBOPHMMOCTH BELIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponp pacTBOpOB B IpUpOZE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMKM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMH4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W coliel B CBET€ TMPEIACTaBICHUNA 00 DIEKTPOTUTHUECKON
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PELIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICWUCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIed
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJIEO MAaTEpUaloOB), IPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuWid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakUuu pPas3joKEeHUsI, COCIMHEHUs), PaclO3HABaHUE HEOPTraHUYECKHUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAJIBHBIX 3a/1a4, KaUeCTBEHHOE ONpPENENICHUE COACpPKaHUs KUCIOPOoaa
B BO3JlyXe, INOJydeHHE, coOHWpaHue, paclio3HaBaHUE W U3YYEHUE CBOWCTB
KHCIIOpOoJia, HaOMIOJeHHEe B3aUMOJEHUCTBUSL BELIECTB C KUCIOPOJOM M YCJIOBHUSA
BO3HMKHOBEHUS U MPEKpalieHus: ropeHus (moxapa), o3HakoMJIeHHEe ¢ 00pa3iamu
OKCUJIOB U OINKCAHHE KX CBOWCTB, MOJy4YEHHE, COOMpAaHHE, pPACIO3HABAHUE U
U3y4YeHUE CBOMCTB BOJIOpoJa (TOpeHHUE), B3aMMOJEHCTBUE BOJIOPOJA C OKCHIIOM
Meau (I1) (BO3MOXKHO HCIONB30BaHHWE BUAECOMATEPUAITIOB), MPOBEIECHUE OYUCTKU
TTOBAapEHHOM COJIH.

HeMmeTaunibl 1 MX coeIMHEHU S

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBHE C METAUIaMH, HEMETaUIaMH, WIeJo4aMH). XJIIOPOBOIOPOI.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue



XJOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKAa. BaXHeWIne XJIOpUIbl U KX
HaXO0XKJEHUE B IPUPOJE.

Oo6mas xapakrepuctuka 31eMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMUYECKHEe CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuclioTa, (QU3NYECKHME M XUMUYECKHE CBOMcTBa (0OlIue Kak
MpEACTaBUTENST Kjacca KHCIOT W chenuduyeckue). XHUMUYECKHE pPEaKIuu,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAroIed Cpelbl COCIMHEHUSIMHU Cepbl (KUCIIOTHBIE 10U,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPALLECHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
du3nueckue U XUMHIeCcKue cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, ero
¢uznyecKue U XMMUYECKUE CBOMCTBA, OJyyeHre U npuMeHeHnue. Conn aMMOHMS,
uX pU3NYeCKue U XUMHUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
WOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHui. XuMUUeCKoe 3arpsi3HeHNEe OKPYXKaIoUeil cpebl COSIMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEéMOB). Docdop,
aloTponHbie Moaudukauuu (ochopa, uU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3MdIecKue U XMMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka smnemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHUS.  YIJIEpoA,  aJUIOTPOIHBIE
Monu(duKauKu, pacupoCcTpaHeHWe B TpUPoAe, (U3MUecKne W XUMHUYECKHUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
MOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpOOJIeMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KiUMara, NapHUKOBBINA
addekrt. YronpHas KucaoTa u €€ coyM, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO3MCTBE.



[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TJIUIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHWKH YTIEBOAOPOAOB (yroib, MPUPOIHBIA Ta3, HEDTH),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBoJax — U X
poJii B OKM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUIM.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsi B mpupoje. OOume mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHelIIne CTpOUTENbHBIE MaTepHalIbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIHHBIX MATEPUAIIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil HA XJIOPUI-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMue (PU3NUESCKHE W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOYyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, U3YYCHHUE XHUMHYECKUX CBOMCTB
pa30aBlIeHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeakinK Ha Cyabdar-
WOH W HaOJIOJieHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3oTra, (Gochopa M HX COEAMHEHHH (BO3MOMKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Nmpu3HaAKOB
UX IPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHUEHTPUPOBAHHON a30THOM KHCIIOTHI C MEIBIO
(BO3MOXXHO  HCIIOJB30BAHHE  BUAEOMATEPHUAJIOB), U3ydeHue  Mojelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPONUCTBOM TPOTHBOTras3a, MoJydyeHHue, cOOMpaHue, pacrlo3HaBaHUE M U3y4YCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3yYCHHE IMPU3HAKOB WX IMPOTCKAHUSA, O3HAKOMJICHHE C
MPOIYKIIMEH CHUJIMKATHON TPOMBIIIIICHHOCTH, PEIICHUE HKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxkHenme HeMeTaJUTbl U UX COCTUHEHUSD.

MeTtasibl 1 MX COeTUHEHUS



OO01ast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxenus B llepmogmyeckon cucreme xumudeckux daemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meramindeckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HarpspkeHU MeTtawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
cocoObl 3amMThl UX OT Koppo3uH. CruiaBbl (CTallb, YyTyH, AIOPATIOMHHUN,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenouynble MeTambl: NooXkKeHue B [leproanyeckoil cUCTEME XUMUYECKUX
sanemeHtoB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXJIECHHUE B MIPUPO/IE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcuasl u
TUAPOKCHUIIBI HATpusi W Kainusa. [IpuMeHeHue IIeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MarHuili HW  KaJblMW: TIOJIOKEHHE B
[lepnognueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJeHue B pupojae. Pusndeckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmve coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AnroMuHMIL: TI0JI0KeHME B [leproaudeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMma, HaxOKIE€HHE B mnpupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneso: monmoxenue B [leppoanyeckor CUCTEME XUMUYECKHUX AJIEMEHTOB /1.
. MenngeneeBa, CTpOCHHE aTOMa, HAaxXOXKJIeHUE B mpupoac. Pusnmyeckue Hu
XUMHUUYECKHEe CBOMCTRA xkene3a. Okcubl, ruapokcuabl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYEHHE  PpE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
Kb W HaTpUsl C BOJOM (BO3MOKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB ECTKOM BOJBI, MPOLECCA TOPEHMS JKEIEe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJI30BAaHHWE  BHUJIEOMATEpPUANOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJlblMs, aJIOMUHMS, LIMHKA, XKeje3a
(1) u xene3a (1), menu (11), HaOMIOIEHNE U OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe «Baxuelue
METaJUIbl U UX COCAMHEHUS.



XHMHUA M OKpY:KaoUias cpeaa

BemecTBa m marepuansl B IIOBCEAHEBHOM »XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuili B ObiTy. IlepBas momMormib mnpu
XUMHUYECKUX 0XKOTax U OTPaBJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (mpedesibHas J0mycTUMast
KOHLeHTpauus BeulecTs, nanee — [1JIK). Pons xuMun B pemieHnn 3KOJ0rnyecKux
npobJieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYUHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALHMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsj, MPOBOJHHKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIIINYECKAs
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOIAeMbl€, TOIINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpHOU WH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA 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,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K NpPHUpPOJie KaK MCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 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 MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W MHTEPNPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 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
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
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
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaThb BONPOCHl (B XOA€ Juajiora W (WiIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTb IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LIEJU, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMKCS HAy4dHbIE 3HAHUS, YMEHUS M CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUPUKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJISIpHAash KOBaJICHTHAsi CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

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

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

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



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 001Iee YUCIO0 IEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCITHHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO WU COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dhenondranient, METUIOPAHXK U IPYTUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUU HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAIUIMYEeCcKas pemeTka, KOppo3us METaJIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
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
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyiiaM, BUA XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuonnueckoro 3akona JI[. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEMIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
pUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpPY/NOBAaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, JKCIICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI pecypenr
Pa3zgea 1. BemmecTBo 1 XUMHYeCKHEe peaKkul
11 [loBTOpEeHue u yrayOnenue 3HaHUN 5 1 Bu6moteka [IOK
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
peakuuii https://m.edso00.ru/7f41a636
Bakneiiue npeacraButenu
1.3 HEOPraHWYECKHUX BEIECTB: BO3AYX, 3 1
KHUCIIOPOJT
14 Baxwuelimme npeacraButenu 2 1
HEOPraHUYECKUX BEILECTB: BOAOPOL
15 Baxsneiimme npeacraBuTenn 2 1
HEOPraHMYECKUX BEILECTB: BOJA.
16 DNEKTPOIUTHYECKAsT JUCCOLUALM. 3 1 1 bubmuorteka [IOK
XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 19
Pa3nes 2. HemeTaibl M MX COeIMHEHHS
51 OO0mias XxapakTeprucTUKa XUMHIECKIX 4 1 bubnuotexa [JOK
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
59 OO0mas XxapakTepucTUKa XUMHIECKIX 6 bubnmnorexa [JOK

anemeHToB VIA-rpynmel. Cepa u e€

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



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

COCAMHCHUA

OO61mas xapakTepuCTHKa XUMUYECKUX

bu6nmoreka [IOK
2.3 anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 https://m.edsoo.ru/7f412636
COENMHEHHS
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.4 sneMeHToB IVA-rpynmnel. Yruepoa u 8 bubnnorexa LIOK
' . PYIHIBL. post https://m.edsoo.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S
. bubnuorexa [IOK
3.1 Obmue cBoHCTB METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxneime merayuibl 1 UX COEIUHEHUS 15 https://m.edsoo.ru/7f41a636
Hroro no paszneny 19
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepuaiisl B 5KH3HH YeJIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66
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IHOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KosmmyecrBo yacos DJIEKTPOHHBIE NH(PPOBbIE
Ne i/ Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe OﬁpaSOBaTe.}Ibele
Beero padoThbI padoTbl pecypchl

Pazjen 1. BemecTBo U XUuMHYecKHe
peakuuu ( 19 4.). 1.1. IloBTopenue u

1 yri1yOJeHue 3HaHUI OCHOBHBIX pa3/esioB 1 bubnnorexa [HOK
Kypca 8 knacca (5 4.). [lepuoanueckuii https://m.edsoo.ru/00adb59e
3akoH. [lepuoanueckas cuctemMa XUMHUYECKUX
anemeHToB /I. 1. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

2 XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [OK

https://m.eds00.ru/00adb6b6

MEPUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast pabora Nel o teme

5 «IToBTOpeHue u yriydiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
1.2. OcHOBHBIE 3aKOHOMEPHOCTH
XUMUYECKUX peakiui (4 4.). bubnuorexa [JOK

6 . 1
Krnaccudukanus XuMIHYECKUX PEAKIIHA 110 https://m.edsoo.ru/00adbcb0
pa3IMYHBIM NpU3HAKAM
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ITonsiTHE O CKOPOCTU XMMUYECKOU PEaKIUH.
IloHsATHE O TOMOTE€HHBIX U FE€TEPOTrE€HHBIX
peakuusax

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.
@DakTOpBI, BIUAIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

bubmuorexa [JOK
https://m.edsoo.ru/00adc28¢c

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuun

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

1.3. Baxknelinue npeacTaBUTeNu

HCOPraHNYCCKUX BCUICCTB: BO3AYX, KUCIIOPOA

(3 u.). Bo3nyx — cmech razo. CoctaB
Bo3ayxa. Kucinopoa — aneMeHT u rpocroe
BemiecTBo. O30H.

11

12

13

DuU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIIopo/ia (peakliuyi OKUCIICHUS, TOPEHHE).
TernoBoi 3 PeKT XMMUIECKOI peaKIuu,
MOHSATHE O TEPMOXUMHYECKOM YPaBHEHUH,
9K30- U SHAOTEPMUUYECKHUX PEAKLIUSX.
CriocoOslI MoTy4eHus KHUCI0poia B
n1abopaTopuu U IPOMBIILIEHHOCTH.
[Ipumenenue kucnopona. TormBo (HEPTH,
yroJib U MeTaH). 3arpsi3HeHUE BO3/1yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHHS.

[TpakTuueckas padora Ne 8 «Ilomyuenue u
coOupaHue KUCIOpO/Ia, U3yUYEHHUE ero
CBOWCTB»

1.4. Baxknelinue npeacTaBUTENN
HEOPraHUYeCKHX BEIECTB: BOAOPOa (2 4.).
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14

Boaopoa — anemMeHT 1 mpocToe BEMIEeCTBO.
Haxoxnenue B mpupoae. dusnueckue u
XUMHUYECKHE CBOKCTBA BosIopoaa. CriocoObl
MOJTy4EHUS BOJOPO/Ia B J1aOOpAaTOPHH.
[IpuMeHneHnue Bo1opoa.

[Tpaktuyeckas padora Ne 9 «Ilonyuenue u

coOupaHue BOJOpOIa, U3YUEHHUE €ro
CBOICTBY

15

1.5. Baxknelinme npeacTaBUTeNu
HEOpPraHMYECKUX BEIIECTB: BOAA, PACTBOPbI
(2 u.). dusnueckue U XUMHUYECKUE CBOWCTBA
BO/ibl. Bosa kak pacTBOpuTEN®.

16

17

[IpakTuueckas padora Ne 10.
[IpuroroBneHnue pacTBOPOB C ONPEICICHHOM
MacCOBOH JIOJIEU BeNIeCTBa.

1.6. DnexTponuTUyeckasi AMCCOLUALINSL.
XuMUYecKue peakiinu B pacTBopax (3

4.). Teopust 3EKTPOTUTHUECKOM
mucconuanyi. CUIbHBIE U CIa0bIe
JJEKTPOJINTHI. IOHHBIE ypaBHEHUS pEeaKIU.
[TonsiTEe 0 THAPOIN3E COEN.

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

18

19

[IpakTuueckast padora Ne 1. «Pemenue
SKCIIEPUMEHTAIbHBIX 33/1a4»

KontponbHas pabora Ne2 o remam
«BaxHeumme npeacTaBUTENN
HEOPraHUYECKUX BEILECTB.
DNEeKTPOIUTUYECKAS AUCCOLUALIMS.
XUMHUYECKUE PEAKIIUU B PACTBOPAX))

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

bubmuorexa [JOK
https://m.edsoo.ru/00addecO

20

Pasnen 2. HemeTaminl 1 ux coequdeHus. 2.1.

bubmuoreka [JOK
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OO01mmas XxapakTepuCcTHKa XUMUIECKIX
anemeHToB VII A rpynmebl. [anorens (4 4.).
OOm1ast XxapaKTEpUCTHKA raJIOTeHOB.
XUMHUECKUE CBOICTBA HA ITPUMEpPE XJIopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCTIOTA,

21 XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE bubmiorexa LIOK
’ e ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[IpakTuueckas padora Ne 2 o teme
22 «ITomydeHne CoNsTHOM KUCIOTHI, U3YYCHHE €€ bubmmorexa LIOK
. i » 1BYR https://m.edsoo.ru/00ade348
CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
23 €aKIui, eClTu OJJUH U3 PEareHTOB JaH B bubmmorexa LIOK
peartiud, A P A https://m.edsoo.ru/00ade488
n30BITKE
2.2. O0uras XapakTepUCTUKA XUMHUECKUX
24 anemeHnToB VI A rpynmsl. Cepa u ee bubnmnoreka [JOK
coeauHeHus (6 4.). OOmas xapakTepucTuKa https://m.edsoo.ru/00ade64a
aneMeHToB VIA-rpynms
AnnoTpornHbie MOIU(UKALIUN CEPHI.
25 Haxonci[eHHe cepbl I/I(I;é coenHHelljmﬁ B bubnuorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
CepoBoaopo, cTpoeHue, hu3ndecKue u bubmuotexa [JOK
26 o
XUMHUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
97 Oxcupsl cepol. CepHas KHCIOTa, (PU3HUECKUE bubnmoreka [JOK
Y XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0o.ru/00adea28
XUMHUYECKUE PEaKIINH, JIeKAIINE B OCHOBE
78 MPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubnnoreka [JOK

CEPHOU KUCIOThI. XUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI

https://m.edsoo.ru/00adec8a
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BrlunciieHne MaccoBOil JOJIU BBIXOa

bubmuorexa [JOK

29
MPOAYKTa peakiuu https://m.edsoo.ru/00adec8a
2.3. O0mas xapakTepuCcTUKa XUMHUIECKUX
aneMeHToB V A rpynnsl. A30T, Gpocop u ux
coequHeHus (7 4.). O0miast xapakTeprucTHuKa bubnmoreka [JOK

30
anemeHTOoB VA-Tpynmsl. A30T, https://m.edsoo.ru/00adeea6
pacnpocTpaHeHHe B pupoe, Gusndeckue u
XUMHUYECKHE CBOICTBA

31 AmMMHaK, ero Gu3N4ecKrue U XUMUIECKHE bubnuoreka [IOK
CBOWCTBA, OJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 mo Teme

32 «[Tony4yenune aMMuaka, U3y4eHue ero bubmorexa HOK

. 1 g https://m.eds00.ru/00adf180
CBOMCTB»

33 A30THas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHS

34 B KQ4€CTBE MUHEPAIbHBIX yOOPEHUN. bubnuotexa [JOK
XHUMHUUECKOE 3arpsA3HEHUE OKPYXKaIOLen https://m.edso0o.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas

35 KHCIOTa, (PU3NUYECKHE U XUMUYECKUE bubmorexa LHOK

L https://m.eds00.ru/00adf68a
CBOMCTBA, TIOJIYICHHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
36 MUHEpaTbHBIX YI0OpEeHU. 3arpsi3HeHNE bubmorexa HOK
p N yAo0P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
2.4. O0m1as XapakTepUCTUKA XUMHUECKUX
. bu6mmoreka [JOK
37 anemeHTOB |V A rpynmel. Yriepon, KpeMHHMA

1 ux coenuuenus (8 4.). Yriepon,

https://m.edsoo.ru/00adfd9c
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pacrpocTpaHeHHe B Ipupoje, GU3NIecKue u
XUMUYECKHE CBOWCTBA

Oxcupel yriaepona, ux pusnveckue u
XUMHYECKHUE CBOMCTBA. DKOJIOTUICCKUE

bu6mmoreka [IOK

38
poOJIEMBI, CBA3aHHBIE C OKCUIIOM YIIIEpoa https://m.edsoo.ru/00adfebe
(V)
39 VroabHasg KACIIOTa U €8 COIIN bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
40 "TosmyueHue yriiekucioro rasza bubmorexa LIOK
¥ yr ) \ https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOoOHAT-HOH
41 [TepBoHavaIbHBIC TOHATHS 00 OPTAHMYECKUX bu6mmoreka [IOK
BEILIECTBAX KAK O COCMHEHUAX yIiepoa https://m.edsoo.ru/00ae054e
42 Kpemunii u ero coefuHEeHUS bubmorexa [IOK
p https://m.edsoo.ru/00ae080a
IIpakTruyeckas padora Ne 5. Pemenue
43 SKCIEpUMEHTAILHBIX 3a7a4 110 TEME bubmorexa LOK
p . https://m.edsoo.ru/00ae0bf2
«BaxHelmue HeMeTaIbl U UX COEIUHEHU»
44 KonTponbnas padorta Ne3 no teme bubnnoreka [JOK
«Baxueiinne HeMeTaUIbl U UX COCIUHEHUS) https://m.edsoo.ru/00ae0el18
Pazgen 3. Metannst u ux coenquuenus 19 4.).
3.1. O6mue cBolicTBa METAILIOB (4 4.).
45 OO6m1ast XapakKTepruCTUKA XUMUYECKHIX bubmuotexa [JOK
JJIEMEHTOB — METAJIOB. MeTanaeckas https://m.edsoo.ru/00ae103e
CBA3b U METAJNINYECKAs] KPUCTAILTNYECKAS
pemérka. PU3NYECKre CBOMCTBA METAJIIIOB
46 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmorexa [IOK

DJIEKTPOXUMHUYECKUH Pl HANTPSYKEHUI

https://m.edsoo0.ru/00ael1156
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METAJlJIOB

OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CrnaBel. Beraucienus mo ypaBHEHUSM

bu6mmoreka [IOK

47 XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJEPKUT MPUMECH
48 [TonsiTHe 0 KOPPO3UU METAIIIOB bubmmorexa [TOK
https://m.edso00.ru/00ae1278
49 3.2. Baxxnelmue MeTauIbl ¥ UX COCIHMHCHUS bubmuorexa [JOK
(15 4.). llemounbie MeTaIIIBI https://m.edsoo.ru/00ae14b2
50 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KU bubmorexa HOK
https://m.edsoo.ru/00ae14b2
51 Illenoyno3eMenbHBIE METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8
52 BaxkHelnme coenMHEHNS KAJIbIUS bubmmorera [TOK
https://m.edsoo.ru/00ae15e8
53 JXKeéctkocTh BOABI M cLIOCOOBI €€ yCTpaHEeHus E;ISSHZI;T:;?)&OU/I; 0261886
54 ITpakTuyeckas padora Ne 6 o Teme bubnuoreka [IOK
"YK€cTtkoCTh BOJIBI M METO/IBI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
= Admomumil https://m.edsogrUIOan1c64
56 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnnorexka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuotexa [JOK
S Keneso https://m.edsogru/OanldSG
58 Oxcupl, THIPOKCUIBI U conn kene3a (1) n bubmuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
59 O0001IeHrEe ¥ cUcTeEMaTH3alus 3HAHUH
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[Tpaktuyeckas padora Ne 7. Pemenue

60 AKCIICPUMEHTAIIBHBIX 33724 110 TEME 1 1 bubmmorexa [JOK
P . A https://m.edsoo.ru/00ae3de8
«BaxkHelme MeTaibl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
61 5136BITKC WIH COJIC )KHTII)I UMeCH 1 bubmorexa LOK
ACPATT TIPHMECH. https://m.edso0.ru/00ae1750
Brruncnenus MaccoBoii 1011 BhIXOa
MIPOJYKTa peaKiuu
62 O0o001IeHNe ¥ CHCTeMAaTH3alUs 3HAHUN 1
63 KonTponbnas pabota Ne4 mo teme 1
«BaxxkHel1e MeTaibl U UX COSTUHEHUS
Paznen 4. Xumus u okpy:karomas cpeaa (3
4.) 4.1. BemecTBa u MaTepuasl B )KU3HHA bubnuorexa [JOK
64 1
yenoBeka (3 4.) BemectBa u maTepuaiibl B https://m.edso0.ru/00ae3f50
MOBCETHEBHOM KM3HU UeIOBEKa
65 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH 1 bubnuorexa [JOK
cpeasl https://m.edso0.ru/00ae4270
66 Ponb xuMHuM B pelIeHUH SKOJIIOTHYECKUX 1 bubnuoreka [IOK
npo0iem https://m.eds00.ru/00ae4270
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 66 10
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

IMabpuensu O.C. Xumus. 8 kinacc: yueonuk / O.C. I'abpuensn. — M.: [Ipoda,
2017r. —288 c.
INa6puensu O.C. Xumus. 9 knacc: yueonuk / O.C. I'abpuensa. — M.: [Ipoda,

2018r.-320 c.
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HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
UHTEPHET
resh.edu.ru

infourok.ru






