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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPETOAaBaHus YIeOHOTO MpeaMeTa « XUMUSH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYEHHUS] XUMHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHUs, a TakKe TPEOOBAHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XHUMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMUU Cc(hopMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 3IEKTPOJUTUYECKON JOHUCCOUMAlWU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOJTYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIINX (aKTOB, MOHATHM, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX TPUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETbHOCTH, OCBOGHUHM TNpaBui O€30IacHOTO OOpalleHHss C BEUIECTBAMU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (QopMHpOBaHHE HHTEJIEKTYaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAUYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEUIeHMH NpoOJieM B IOBCEIHEBHON JXKU3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHUs CBOETO 3710POBbsI U OKPYXKAIOIIEH MPUPOAHOMN Cpebl;

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

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3yYEHUS XHMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

9 KJIACC

BeuiecTBo M XUMHYECKasi peaKkIus

[lepnonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHHA B COOTBETCTBMM C TIIOJIO)KEHMEM 3JIEMEHTOB B llepmonnueckoin
CUCTEME U CTPOECHUEM UX ATOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMUYeCKUX peaklyid Mo pa3auyHbIM MMPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOLIMX B pEaKIMH BEUIECTB, MO TEIIOBOMY 3((eKTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKUE
YPaBHEHUS.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHEe O rOMOreHHBIX UM TeTepOTreHHBIX
peakumsx. Ilonsatue o xaranuse. [lonsATHE 0 XUMUYECKOM paBHOBeCHH. PaKTOPBHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEaKUUH W IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ PEaKIIMH. CocraBneHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUWA C  HMCIOJIB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
Karunonbl, anroHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMU
xumuueckoi cBsizu. Crenens aucconanuy. CUIbHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJIHBIE W COKpAIlEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM UM coJeil B CBeTe MPEIACTaBICHUH 00 DBIEKTPOJIUTUYECKOU
nucconunanuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB



(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH
OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, MCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEHd U CoJIed
(BO3MOXXKHO  HCMOJB30BAHME  BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIMX —~ TNPU3HAKU ~ TPOTEKAHMs]  peakluid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), paclliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUUMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTasibl 1 MX coeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aMMOJEHCTBUE C METalllaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KucCiI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HAaXOXKJEHUE B IIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHus. CTpoeHue u (PU3MUYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOpO, CTpOeHHuE, (PU3NUECKUE U
XUMU4YecKkue cBorcTBa. OKCHIBI CEpbl KAaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3anueckue U XUMUYECKHE CBOHcCTBa (oOmue Kak
NpEeACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a TMOJIYYEHUSI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCTOThI, KAYECTBEHHAsI pEAKIMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHWA B TMpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccepbl (KHCIOTHBIE IOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 TIPEIOTBPAILICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B HPUPOJE,
bu3nyeckue U XuMHIeckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKkue 1 XUMUYECKHUe CBOMCTBA, MOJyuyeHrue v npuMenenue. Coiu aMMOHUS,
ux (pu3nyeckue U XUMHUYECKUE CBONCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOMCTBa (0OIME Kak TMpEJACTaBUTENsS KJlacca KHUCIOT W CHEIUupUYECKHe).
Hcnonb30BaHWEe HUTPATOB M COJIEM aMMOHHSI B KAyeCTBE MHMHEPAIbHBIX
ynoopeHnil. XuMrU4ecKoe 3arpsi3HeHHe OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta



(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,
annotponueie Moaupukammu ¢Gocdopa, GuzMUECKUe M XMUMHUECKHE CBOWCTBA.
Oxcun docdopa (V) u dhochopras kuciaora, GU3NIECKHUE U XUMHUIESCKUE CBOMCTBRA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCIICHW  OKHUCICHUS.  YTJIEpoid,  aUIOTPOITHBIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rno0GanbHOTO TOTEIUICHUS KIMMaTa, IMTapHUKOBBINA
ahdexT. YronpHas KACIOTa U €€ CONMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noJiyueHue U mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIECHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCyCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HedTb),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojgax — U X
polli B OJKM3HM UeJOBeKa. MaTepuaabHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIYyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemaust (I1V) u kpemaueBo kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIIne CTPOUTENTbHBIC MaTepHAIbl: KepaMHKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobiempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYeCTBECHHBIX PEAKIIMI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
X TIPOTEKAHMsI, OMBITHI, OTpaKawIlue (PU3NYECKHUe M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJIOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpazmaMu  ceppl MU €€  coeAUHEHUS MU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUS caxapa Mo JACUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HaOJIoOJeHWEe TpH3HaKa e MPOTEKaHWs, O3HAKOMIICHHE C (HU3UYCCKUMU



cBoiicTBaMu a3zora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MOIydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NpU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Y4YCHHE MozEenen
KPUCTAJUIMUECKNX PEImETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
poLeccCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAaT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTallbl U UX COCTUHEHUS».

MeTaJsibl 1 KX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmdeckor cucrteMe XuUMUYECKHX dieMeHToB [J[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKas  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CHoCOObl TONy4eHUs] MeTauioB. [IoHATHE O KOppPO3WM METAIIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTael: nosnoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAaXOXKJEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[Tepronnueckoil cucreMe xumuueckux snemeHtoB [[. M. MeHneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHIN: TI0JI0keHUE B [lepuoanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cCUCTEME XUMUYECKHUX AJIEMEHTOB [l.
. MenneneeBa, CTpOCHHE aTOMa, HAaXOXJAeHUE B mpupoae. Pusnmyeckue Hu



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMHU, H3yUYECHHE  PpE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB XKECTKOW BOJBI, IPOIlECCa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHHWE  BHUJICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLHs, aJIFOMUHUS, LUHKA, JKEJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMMCAHUE MPOIIECCOB OKPAITHBAHIS
IJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHUIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «Baxunelne
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW JXU3HM YelOBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. [lepBas momomib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTHYECKUX
npo0em.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOTO IUKJIA.

OOnue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHallu3, CHHTE3, KilacCUpUKAIMs, TEePUOANUYHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s ekT, TEXHOIOTHS, MaTEPHUAIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JICKTPUYECKHUN 3apsi, MPOBOAHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBa, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs



pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE€3/1b1, COMNHIIE.
buonorust: ¢ortocuntes, npixanue, Oumocdepa, dKOCHCTEMA, MUHEPAIBHBIC
yI0OpEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.
['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOIINBO, BOJAHBIE PECYPCHI.
IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATEIbHON JEATENBHOCTA B COOTBETCTBUH C TPAJULIMOHHBIMA POCCUMCKUMU
COLIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMH, IPUHATBIMU B
oOmiecTBe MNpaBWIaMM M HOPMAMH IIOBEICHMS M CIOCOOCTBYIOT IIpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0y4YarOIUXCsl.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIMXCA
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY
W HAay4YHOMY HAcCJIeIHI0, MOHMMAHMS 3HAYCHUS XUMUYECKONM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IIpaBUJaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKM CBOMX TOBApUILEH C TO3UIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBUI MOCTYIKOB;

3) HIEeHHOCTH HAYYHOT0 O3HAHMSL:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHA HAyKH M COCTABJISIFOLIME
OCHOBY JIJI1 TOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00



OCHOBHBIX 33aKOHOMEPHOCTAX pPa3BUTHs MPUPOJIbI, B3aHUMOCBS3AX YEJIIOBEKA C
MIPUPOIHOM CPEJIOM, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MMOJIYYEHUE HOBBIX 3HAHHMM IO
XUMHUHM, HEOOXOIUMBIE JIsi OOBSICHEHHS HAOJIIOaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEJNbCKOM KyJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON
JUTEPATypOi, MOCTYMHBIMU TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME LIEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Jsl, HAPKOTUKOB, KypEeHUs),
HEOOXOAMMOCTA COOJIOJIEHUs TpaBui OE€30MacCHOCTH MpU  OOpallleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO podecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPyAYy W pE3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMs] MPEAMETHBIX 3HAaHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCHOHATBbHON AEATENBHOCTA U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3onacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPElOu, IS MOBBILIECHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIbHOIO  XapakTepa
IKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peIHIeHHUs MOCPEACTBOM METOJ0B XHMMHUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHOW MPAKTHKE.



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX PE3yNbTaTOB BBIICISIOT 3HAYUMBIC TS
dbopMHpOBaHUS MHPOBO33PECHHS OOIEHAyYHBIE TOHATHUS (3aKOH, TEOpHS,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICJIOCTHOM
HAayYHOW KapTHUHE MHpA, ¥ YHUBEpPCaJIbHbIC YIeOHbBIE NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOpPhIE 0OEcneunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
NEeSATETLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble 1ornueckue aeficTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBINIJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUNA (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TOHATHS JIJI1 OOBSICHEHUS OTJEIBHBIX (JaKTOB M SBJICHUA, BEIONPATh OCHOBAHHS 1
KPUTEPUH IS KIACCH(PUKAINKA XUMHYECKHUX BEIICCTB W XHMHUYECKHX PEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHIAYKTUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

YyMEHUE TPUMEHITh B TIPOIECCE TIO3HAHWUSA TOHATHS (MPEAMETHBIC U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTAa), XUMUueckas ¢opMyna U ypaBHECHHE
XUMHUYECKON PEaKIUU — MPU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 337a4, ¢ YIETOM
ATUX MOJETBHBIX TPEJCTABICHNN BBISBISITH W XapaKTEPU30BaTh CYIICCTBCHHBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble ucciienoBaTeIbCKHe 1€ CTBUSI:

YMEHHUE HCIIOIh30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NPUOOPETCHUE OINBITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, YyMEHHWE HaOJomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEIEHHOTO OTBITA, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:



yMEHHE BbIOMpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMyYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COAEpP)KaHUs, CIPABOYHbIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 337a4 ONpPeNeIEHHOIO TUIIA, TPUOOPETEHHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIB30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
apyrumu hopmMamu rpaduku 1 UX KOMOMHAIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XoA€ Juanora M (Wid) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEIJI0KEHHON 3a/1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJSATh WIH KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM LEIU, YMECHUE
MCMOJIB30BaTh U AHAIU3UPOBATH KOHTEKCTHI, ITPEJIaracMbl€ B YCIOBUH 33 IaHUM.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 005S3aTENbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepaibHOM paboyeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIC OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JEATEIBHOCTH 1O  TOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

® DpACKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX ITOHATHH: XUMWYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYEeCKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuy,  MOJib, MOJISIpPHBIM  00BEM,  PacTBOp,  DBJIEKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJIUTHYECKAS] IUCCOLMALNSA, PEAKIMA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIE pPEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIIb,  OKHCIEHWE U  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAs, MOHHAs,
MeTaJTMYecKas), KpUCTANIMYECKass penieéTtka, KOppo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, MPEAEIbHO JIOIYyCTUMAas
koHueHTpanus [IJIK Bemiectna;

® WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX MOHATHUU W
IIPUMEHSATH T MOHATUS [PU OMMCAHUU BEIIECTB U UX IIPEBPALLCHUN;

® ICMOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY [IJIi COCTaBieHUs (opMy
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIUN;

® ONpEAeNATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKOMN
PELIETKA KOHKPETHOTO BELIECTBA;

e packpeiBaTh cwmbica Ilepumogmueckoro 3akona JI. . MengeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «moO0odHas



nonrpynna (b-rpynma)», mansie u Oonbline NEpUOAbI, COOTHOCHTH
0003HaueHUs, KOTOpPhIE WMEIOTCA B TIEPHOJUYECKON TadmuIEe, ¢
YUCJIOBBIMUA  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHX
AJIEMEHTOB (CcOCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesielieHie HUX 10 AJIEKTPOHHBIM CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesax MajbIX MMEPUOJIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYaCTBYIOUIUX B pPEaAKIUU
BEIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOILIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
npUMEpPaMH MOJICKYJISIPHBIX M HOHHBIX YPaBHEHHMM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTABJISITH YPaBHEHUSA AJEKTPOJUTHUYECKON JHUCCOLMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEHETUYECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOr0 OanaHca ITUX PEeaKIHii;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIlEHUH B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYMCIIATh OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coONoaTh  MpaBWjia  MOJb30BaHUA  XUMHUYECKOW  MOCyAOH H
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBuiia oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XMMHMUYECKHUX OIBITOB IO IOJYyYEHUIO U COOMPaHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbl aMMOHHUS M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;



® TPHUMCHSATH OCHOBHBIC OIEPAIIUH MBICIUTEIBLHOW NEATECIPHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AINIO, BBISIBICHUEC
PUYUHHO-CJICICTBEHHBIX CBS3CH — I W3YYCHHS CBOWCTB BEIICCTB H
XUMHYCCKHX PEAKIMi, €CTeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaAOJIFOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, DKCIICPUMEHT (pCalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

KoauvecTBo yacoB JIeKTPOHHBIE
Ne HaumenoBanue pa3aeioB 1 (uu¢posbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
11 oo pmaenos |5 . Euomioresa L1OK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bu6moreka [JOK
' XUMHYECKUX PEaKIUil https://m.edsoo.ru/7f41a636
PR — : 1 y  DuGworea IOK
' AHICCOTHATIL https://m.edsoo.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS
2.1 O6maﬂezapaKaT ef H:TH;( . VIIA 4 1 bubmmotexa LIOK
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynimsl. I'asorexst
2.2 O6maﬂe:2paKaT e: HZTH;( X VIA 6 bubmmorexa LIOK
: XUMHUYECKUX IJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynibl. Cepa 1 €€ coeTMHEHUS
2.3 OO011ast xapakTepuCcTHKa 7 1 bubmnoreka [IOK



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

XUMUYECKHX 3JIeMEHTOB V A-
rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

https://m.edsoo0.ru/7f41a636

OO61mast xapakTepucTHKa

54 XUMHYECKHUX 3J1eMeHTOB |V A- 8 bu6moreka [JOK
' TPYIIEL. YTIEPOI U KpEMHUH U https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
Hroro no pazneny 25
Paznen 3. MeTasiibl U X COeMHEHMSI
bu6mmoreka [JOK
A % 4
3 Obute cRoHCTBa METAIIOB https://m.edsoo.ru/7f41a636
39 Baxueiime MeTamibl 1 MX 16 bubmoteka [IOK
' COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Kaw0IIas cpeaa
41 BemecTBa n maTepuaisl B 3 bu6mmoreka [JOK
' JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubamorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOI'PAMME



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

HOYPOYHOE IIVTAHUPOBAHHUE 9 KJIACC

Kosn4yecTBO 4acoB

JJIeKTPOHHbIe HU(POBBIE

Ne Hara
Tema ypoka Kourpoabnubsie IIpakTHueckmne o0pa3oBaTe/bHbIE
n/n Bcero U3Y4ECHUA
padoTbI padoThI pecypcsol

[Tepunonnueckuit

3aKOH.

[Tepuoanueckas 1 bu6mmoreka [JOK

CHUCTEMa XUMHYECKHUX https://m.edsoo.ru/00adb59e

anemeHToB 1. U.

MenneneeBa

3aKOHOMEpPHOCTH B

:;T;‘i‘ig:‘””‘”‘g . Bu6morexa LOK
https://m.edsoo.ru/00adb6b6

AJIEMEHTOB MEPBBIX

TPEX MEPUOIOB

Knaccudukanuys u

HOMEHKJIaTypa 1 bubmnoreka [IOK

HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2

BEIICCTB

Buasl xumMmuaeckoun

CBSI3U U TUIIBI 1 bu6mmoreka [JOK

KPHUCTAJTUICCKUX https://m.edsoo.ru/00adbac6

pEmETOK

KoHnTtponbHas paborta 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Nel no teme
«IloBTOpEHME N
yrayOneHne 3HaHUM
OCHOBHBIX pPa3JielioB
Kypca 8 Kiacca»
Knaccuduxanus
XAMHUYECKUX PEaKIun
0 Pa3IUYHBIM
MpU3HaKam

[ToHsiTue 0 cKOpOCTH

XAMHUYECKOU pEeaKInu.

[Tonsarue o
TOMOTEHHBIX U
reTePOTreHHBIX
peakusx

[Tonsarue o
XUMHUUYECKOM
PaBHOBECHH.
@aKTOpBI, BIUSAIOLIIE
Ha CKOPOCTh
XAMUYECKON PEAKIINU
U TIOJIOKCHUE
XHUMHUYECKOTO
paBHOBECHUSA

bubmoteka [IOK
https://m.edsoo.ru/00adbch0

bubmoteka [IOK
https://m.edsoo.ru/00adbe9a

bu6morexa IJOK
https://m.edsoo.ru/00adc28c

OKMCIIUTEIBHO-

bu6mmoreka [JOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

BOCCTaHOBUTEJIbHBIC https://m.edsoo.ru/00adcade
peaKuuu
Teopus
o | epommrccxof Busmiorera LIOK
https://m.edsoo.ru/00adcd68
CuiibHBIC U clTa0ble
AIEKTPOJIUTHI
11 HNoHHbIE ypaBHEHUS bubmuorexa [JOK
peakiui https://m.edsoo.ru/00add448
XUMUYECKHUE
CBOMCTBA KUCJIOT U
12 OCHOBaHUI B CBETE bu6mmoreka [JOK
npeICTaBICHU 00 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKOU
JIACCOLUALINT
XUMUYECKHUE
CBOMCTBA COJIEH B
13 CBETE MPEJCTABICHUN bu6moreka [JOK
00 https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON
JACCOLUALINUT
14 [TonsiTue 0 rugposn3se bubmuorexa [JOK
conei https://m.edsoo.ru/00add9d4
15 O600menue n bu6moreka [JOK

CHUCTCMaTHUu3alusia

https://m.edsoo.ru/00addd12



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

3HAHUHN

16

[TpakTrueckas pabota
Ne 1. «Pemienne
AKCTIIEPUMEHTAJIbHBIX
3a1a4»

bu6moreka [JOK
https://m.edsoo.ru/00addbfa

17

KoHTtposnbHas padota
Ne2 o Teme
«INEKTPOIUTHYECKAS
U CCOLIMALIUS.
XUMHUYECKHUE PEAKIUU
B PacTBOPAX»

bu6mmoreka [JOK
https://m.edsoo.ru/00addec0

18

19

20

Oo6mas
XapaKTepUCTHKa
rajJjior€HoOB.
XUMHAYECKUE
CBOICTBA Ha IPUMEPE
XJopa
XJI0pOBOAOPO.
ConsHas KUCIIoTa,
XUMHUYECKHE
CBOMWCTBA, IOJIyYEHHUE,
MPUMEHEHUE
[Ipaktrueckas paborta
Ne 2 mo teme
«IlomyueHnue cosstHou

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

KHUCJIOTBI, U3YUYECHHE €€
CBOMCTB»

21

Brruucnenus no
YpaBHEHUSIM
XUMHYECKUX PEAKIIHA,
€CJI OJUH U3
pEareHToB JaH B
N30BITKE

bu6moreka [JOK
https://m.edsoo.ru/00ade488

22

OOmas
XapaKTEePUCTHKA
siemMeHTOB VIA-
TPYIITIBI

bubmoteka [IOK
https://m.edsoo.ru/00ade64a

23

24

25

AJIOTpPOIIHbBIE
MOU(DHUKAIINH CEPHI.
Haxoxnenue cepbl
€€ CoOeIMHEHUN B
MpUpPOJIE.
XHUMHUYECKHe
CBOWCTBA CEPBI
CepoBoaopon,
CTpPOCHHE,
busndeckue u
XHMHUYECKHE CBOMCTBA

OKcuibl cephl.
Cepnas KucioTa,

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubmoteka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka I{JOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

dbuznyeckue u
XUMUYECKUC
CBOMCTBA,
IPUMEHEHUE

26

XHUMHAYECKHUE
peakiuu, Jexaniiue B
OCHOBE
MPOMBIILJICHHOTO
croco0a MmoJy4eHus
CEPHOU KUCJIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKPYXaroUen cpeabl
COCIMHEHUSMU CEPBI

bubmoteka [IOK
https://m.edsoo.ru/00adec8a

27

Broruucnenue
MacCOBOH JIOJIH
BBIXOJIa TPOAYKTA
peaxkuuun

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

28

O6mmas
XapaKTepUCTUKA
sneMeHTOB VA-
rpymmsl. A30T,
pacupocTpaHECHUE B
npupojie, pusznueckue
1 XUMHUYECKHUE

bu6moreka [JOK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

CBOICTBA

29

AMMHaK, ero
dbuznyeckue u
XUMHYECKHE
CBOWCTBA, TIOJTyUEHNE
U IPUMCHEHUE

bu6moreka [JOK
https://m.edsoo.ru/00adf004

30

[IpakTrdeckas padbota
Ne 3 o Teme
«ITonyuenue
aMMUaKa, U3y4eHue
€ro CBOMCTB)»

bubmoteka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHAas KHCJIoTa, €&
busnueckue u
XHMHUYECKHE CBOMCTBA

bubmoteka [IOK
https://m.edsoo0.ru/00adf306

32

33

Hcnonb3oBanne
HUTPATOB U COJIEU
aMMOHHUS B Ka4E€CTBE
MHHEPaJIbHBIX
yA00pEHU.
XHUMHAYECKOE
3arps3HEHUE
OKPYKarOLIEN CpeIibl
COCIMHEHUSAMH a30Ta

docdop. Oxeun
dbocdopa (V) u

bu6mmoreka [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka I{JOK
https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

dbochopHas KucioTa,
duznyeckue u
XUMHYECKHE
CBOMCTBA, MOJy4CHUE

34

35

36

Hcnonws3oBanue
dbocdaroB B kauecTBe
MUHEPaTbHBIX
yA0OpEHUI.
3arpsi3HEHHE
MIPUPOHOM CpeJIbl
dbocharamu

VYraepon,
pacrnpocTpaHeHue B
npupoze, puznyeckue
U XUMHUYECKHUE
CBOMCTBA

Okcunipl yriiepoja, ux
busnueckue u
XUMHYCCKHC
CBOMCTBA.
DKOJOTUYECKHUE
poOIeMBbl,
CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V)

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6moreka [JOK
https://m.edsoo.ru/00adfd9c

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

37

YrospHas KUCJIOTa U

bu6mmoreka [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

e€ coJin

https://m.edsoo.ru/00ae006¢

[TpakTrueckas pabota
Ne 4 o teme
"Tlosryuenue

38 YTJIEKUCIIOTO Ta3a. bubmorexa [IOK
https://m.edsoo.ru/00ae027e
KauectBenHas
peakius Ha KapOoHaT-
noH"
ITepBoHayaabHbBIC
ITOHATHUS 00
39 OPTaHUYECKUX bubmoreka [JOK
BEIIICCTBAaX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHMSX
yriepoa
40 Kpemnuii u ero bubmmorexa [JOK
COCTUHCHMUSI https://m.edsoo.ru/00ae080a
[IpakTruueckas paborta
Ne 5. Pemrenue
g | e
. https://m.edsoo.ru/00ae0bf2
«Baxxnernnme
HEMETaJUIbl U UX
COCIMHCHUS
42 KontponsHas pabota bubmmoreka [JOK

Ne3 o teme

https://m.edso0.ru/00ae0el18



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

«Baxnenmie
HEMETAJUIBI U UX
COECIMHEHUI

43

OO6mas
XapaKTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB —
METAaJIJIOB.
MeTannnyeckas CBSI3b
1 MeTalIndecKas
KpUCTaJIITNYeCKas
peméTrka. uzndeckue
CBOMCTBA METAJIJIOB

bubmoteka [IOK
https://m.edsoo.ru/00ae103e

44

XUMHUUYECKUE
CBOWCTBA METAJIJIOB.
DNEeKTPOXUMHUYECKUI
P HAIPSDKEHU N
METaJJIOB

bubmoteka [IOK
https://m.edsoo0.ru/00ae1156

45

OOmme cnocoOn!
MOJIy4YEHUS METAIIJIOB.
CmnaBel. Berauciaenust
110 YpaBHEHUAM
XAMUYECKUX PEAKLINM,
€CJIH OJIMH U3
pEareHTOB COAEPIKUT

bu6moreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IMpUMCCH

46 [lonsATHE O KOppPO3UH bubmnoreka [JOK
METaJIJIOB https://m.edsoo.ru/00ae1278
47 IllenounbIC METAILIBI bubmmorexa LOK
https://m.edsoo.ru/00ael4b2
Oxcuapl u
48 rnnp(flxcnnm HATPHS U buommorexa LIOK
https://m.edsoo.ru/00ae14b2
KaJus
€JI0YHO3EMEIIbHBIC
49 MmeTaJIJILI — KaJIbIIUHA U bubmorexa HOK
. https://m.edsoo.ru/00ae15e8
Maraum
50 Baxneiimmue bu6mmoreka [JOK
COCIMHCHHUS KaJIbITUs https://m.edsoo.ru/00ae15e8
O06o00111IeH1E U
51 CHCTEeMAaTH3aIs
3HAHUM
59 ?:Iliz(;TOIgET;BOHH 1 bu6mmoreka [JOK
https://m.edsoo.ru/00ae1886
YCTpaHCHHSI
[TpakTruueckas paborta
Ne 6 o Teme
53 "YXEcTkoCcTh BOLI U bubmorera [OK

METOJIbI €€
yCcTpaHeHus"

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bu6moreka [JOK

54 A I
TTEOMHHIH https://m.edsoo.ru/00aelc64
A
55 CBI\:)(Pi’I)SlTBGE I({)II)::H au bubmorexa LIOK
A https://m.edsoo.ru/00aelc64
TUIpOKCUAA
bubmoteka [IOK
56 XK
cI1e30 https://m.edsoo0.ru/00ae1d86
57 OI;ZHHH’ ;H;F;OST;IHH bu6moreka [JOK
W COJIU K€ "
https://m.edsoo.ru/00ae35e6
xenesa (1)
O00011eHNE U
58 CUCTEMATU3AIHSA
3HAHUU
[Ipaktrueckas paborta
No 7. Pemienune
59 zzczepiMe:T:HBHHX bu6mmoreka [JOK
4 10 TEM
A . https://m.edsoo.ru/00ae3de8
«Baxnenmime
MeETaJUIBI U UX
COEIMHEHU
Beruucnenusa no
YPABHCHHAM . bubmmoreka [IOK
60 XUMHUUYECKUX PEaKIIUi,

€CJIM OJIUH W3
PEareHToB JaH B

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61

62

63

64

65

MU30BITKE WU
COJICPKUT MPUMECH.
Brruncnenus
MacCOBOM JOJIN
BBIX0/1a MPOJYKTA
peakIuu
O06006m1eHNE 1
CHUCTEMAaTHU3aIus
3HAaHUU

KoHTtposnbHas padota
Ne4 o Teme
«Baxueiimnme
METAJIJIbI U UX
COCIMHCHUS

BemectBa n
MaTepuasbl B
MMOBCETHEBHOM KU3HUA
yeJIoBeKa

XHUMHYECKOE
3arps3HEHUE
OKPYKAIOIIEH CPEbI
Poap xumuu B
pelIeHun
AKOJIOTUYECKUX
npobJiem

bubmoteka [IOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6moreka IJOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Pe3epBHBIN ypoOK.

66 O6o00menne n 1 bu6moreka [JOK
CHUCTEMaTHU3AIIM https://m.edsoo.ru/00ae0d0a
3HAHUM
Pe3epBHBIN ypoOK.

67 O06o00111IeH1E U 1 bubmoteka [IOK
CHUCTEMaTHU3AIIM https://m.edsoo.ru/00adb33c
3HAHUM
PesepBHBIl ypOK.

68 O06o00111IeH1E U 1 bubmoteka [IOK
CHUCTEMaTHU3AIIH https://m.edsoo.ru/00ad9cb2
3HAHUM

OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

Xumus. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 0011eCTBO
«M3narensctBo «IIpocBemenuer; 2022 roa.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

1.H.H. T'apa. Xumus: ypoku B 9 knacce: nocodue ans yuurens / H.H. 'apa- 2-e
u31., nepepadoranHoe - M., [Ipocsenienue.

2.A.M. Pageukuii. Xumus. Jlunaktuueckuii Mmarepuan 8-9 knaccel: M.,
[Tpoceemenne, 2012,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka I{OK http://gotoul. ru\10730, http://gotoul. ru\10731,
http://gotoul. ru\10733,

http://gotoul. ru\10735, http://gotoul. ru \10740,

http://gotoul. ru \10755, http://gotoul. ru\10762, http://gotoul. ru \10764,
http://gotoul. ru \10772



http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
http://gotoul/
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