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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHHY;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opMmupoBaHue oOmiel (QyHKIMOHAJIBHOM U E€CTECTBEHHO-HAy4HOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpPYXKAIOLIEro MHpA, UCIHOJIBb3Yys 3HAHUS M OIBIT, NOJYYECHHBIC NPU H3Y4YCHHU
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJTHEBHOW MKU3HU MU
TPYAOBOM EATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaromIMXCS TyYMaHHCTUYECKUX OTHOILIECHUH,
NOHMMAHUSl LEHHOCTM XMMMYECKUX 3HAHUN i1 BbIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAFOIIEH PUPOIHOMN Cpebl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2

yaca B HeJeno), B 9 kimacce — 68 vacoB (2 yaca B Hezenro).Cpok peanusaiiuu:
01.09.2025-31.08.2026 rr



COIAEPKXAHUE OBYYEHUA

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOJAOB, KaJIHs, KalblMs U HUX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM DJJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUNA KPUCTALINYECKOU PELIETKUA U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COEMHEHUM, TEHETUYECKAas CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukaims XuMU4ecKUX peakiuii Mo pa3IudHbIM MpU3HaKaM (10 YUCIy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMHMUYECKOM pPEaKLUU U IOJIOKECHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil C  HUCIOJB30BAHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOTUALNH. DIEKTPOIUTHI U HENEKTPOJIUTHI.
KaTtnonsl, anroHbl. MexaHHU3M JOUCCOLMALMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U ClIa0ble JIEKTPOIIUTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€HHble HWOHHBbIE YpaBHEHHs peakuuil. CBoiicTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJIEIIIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILECTB, Mpollecca AUCCOLMALMK KHUCJIOT, IIEJI0OYed U CoJiel
(BO3MOXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakluu pasiioKEeHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiMil HAa HWOHBI, peElIeHUe
AKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMoOJeiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJlo4aMu). XJIOPOBOIOPO/I.
ConstHast KMUCTIOTa, XMMUYECKUE CBOICTBA, MOJyueHHEe, NMpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeilmine XJIOpuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOMCTBa (oOmume Kak
NpeICTaBUTENsl Kjacca KHUCIOT M crenuduueckue). XUMUYECKHE PpEaKInH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHECHHM B Tpupoje. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTEINIEHU OKUCIEHHUs. A30T, pacHpOCTpaHEHUE B MPUPOJIE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoiyuyeHue, (PU3NYeCKHue U XUMUUYECKUe
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOe 3arps3HEHUE OKPYKAIOUIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUWE BO3/AyXa, MNOYBbl U BOJOEMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonab3zoBanue pochartoB B KayeCcTBE MUHEPAIbHBIX Y 0OPEHUM.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B mpupoje. OKCuanl yriaepoja, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
sddexT. YronbHas kuciaora U €€ coiu, ux (PU3NYECKUe U XMMUYECKUE CBOMCTBA,
nojiydeHue W npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTHIIeH, dTaHOJ, TJIMLEPUH, YKCYCHAs KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OelKax, yrieBojax — U ux
poiM B OKM3HM UeloBeKa. MarepuanbHOE €IWHCTBO OPraHMYeCKHX |
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcujae kpemHus (IV) um xpemuueBoit kuciaore. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4YeHHEe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOXKHO HKCIOJb30BAHUE BUJIEOMATEPUAIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUATIOB), oOpasiiaMu a30THBIX U PocHOpHBIX yHOOpeHUM, MoiyyeHue,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCMOJIb30BAHUE BUJICOMATEPHUAIIOB), M3y4YCHUE MoJIeren
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJy4YeHUE, COOMpaHUE, paCO3HABAHUE U N3YYCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJACHUE KAUYECTBEHHBIX peakIuii Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIMYECKasi ~ KPUCTAIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUM  psj
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U MPOMBIILICHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HAaTpus M Kanud. [IpuMeHeHue MIEeTOYHBIX METANIOB U HX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUSA
u Kanblus. BaxuHeilmme coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA M THIPOKCH]IA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U TIOJTyYCHUE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA
Kbl W HATpHWsl C BOJAOW (BO3MOKHO WCIOJB30BAHME BHJICOMATESPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBCHHBIX PEaKIMi HAa WMOHBI: MAarHWsl, KaJbIWs, aJIOMHHHS, IIMHKA, XKee3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W OMKMCAHUE MPOIIECCOB OKPAIIMBAHHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THJIPOKCHUIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHenme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arpsA3HCHHE OKpYKaroliei cpenbl (MpeaeibHas JTOMyCTHMas
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanus MeXIpeAMETHBIX CBSI3eM NMPU HM3YyUYCHWH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, ruUmoTesa, 3aKoH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

@duznka: wmartepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIU],
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUN 3apsl, MPOBOJIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, SAMHUIIBI U3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.
I'eorpadus: armocdepa, ruapochepa, MuUHEpandbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOIIAeMBbI€, TOTIJIMBO, BOJAHBIE PECYPCHI.
IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHHWS MPOI'PAMMBI MO
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3ybTaThl OCBOEHUSI TMPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOA€ OOy4YeHUs XUMHUU B €IMHCTBE Y4eOHOU U
BOCIUTATEIbHON JI€SITETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COLMOKYJIbTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMU B
oOlllecTBE MpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATIU3 AU O0yUarOIITUXCSI.

JIn4HOCTHBIE ~ pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX IEHHOCTHBIX OPHUEHTAIUHA U
paciIipeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

LEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAaydyHOMY HAcJleJWI0, NMOHMMaHUs 3HAYEHUS XMMHUYECKOW HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpMaLUE O
NEPEAOBBIX JOCTHXKEHUSAX W OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOM XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUYECKOM W JAPYrUX  BHJAX
JESTENBbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUN YYE€OHBIX, TO3HABATEIBHBIX 3a/1ad, BBHIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YI€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO
M B3aWMOIIOMOINA B TIPOILIECCE OTOW y4eOHOW NeSITeNTbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOM CPEIoi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHbIE MOTHUBBI, HAMPABICHHBIC HA MOJIy4YEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOII0JaeMbIX IMPOILIECCOB U SBJICHUH,
MO03HABATEIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMH TEKCTaMM, CIPABOYHOMU
JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAaMHU HWH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHI0O M TO3HAHUIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caM0OOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEIOBATEILCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPAaBJICHHOCTH U YPOBHSI OOyYCHHS B
JIaTbHEUIIIEM;

4) opMupoBaHHUSI KYJbTYPbI 310POBbS

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHWE TMOCJCACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHUKOB, KYpeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MaCHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3indyHOro poja,
yBaXEHHE K TPYyAy U pe3ylibTaTaM TPYAOBOW NEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs MPEIMETHBIX 3HAaHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
UHAUBUAYAJTBHON TPACKTOPHUH MPOIOJDKEHUSI 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIIEIHON MPpodeCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPEelIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHMS, TOHUMAHKUE IIEHHOCTH 3I0POBOTO U
O6e3omacHoro o0Opas3a JKH3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOIEHUS
MpaBmI 0€30MaCHOTO MOBEJCHUS TP paboTe C BEIIECTBAMH, & TAK)KE B CUTYAIUsX,
YTPOKAIOIINX 310POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTMYECKOW  KYJIbTYpbl, OCO3HaHHsS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX PELICHHS] MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBHOM,

KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.
METAINIPEIMETHBIE PE3YJIbTATBI



B cocrtaBe MeTanmpenMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUsT MUPOBO33PCHHS OOIICHAy4YHbIC TOHATUS (3aKOH, TEOpHus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTaX M TMO3BOJSIOT Ha
OCHOBE 3HAHUH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOU
HAay4YHOM KapTHUHE MUpa, U YHUBEpCAIbHbIE yueOHbIE NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaloT (popMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JeSTENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX TMOHITHH (BBIACTATH UX XapaKTEepHbIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TOHSATHIMH), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0BSICHEHHS OTJEIbHBIX (DaKTOB M SBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMMHUYECKHX PEaKIIHM,
yCTaHABIIMBATh TMPUYWHHO-CJIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JenaTh BBIBOBI U 3aKIIFOUEHUS;

yMEHHE TMPUMEHSATh B TIpollecce TMO3HAHUS TOHATHUS (NPEIMETHhIE W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMHUH,
IpeoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUHU MOJIENbHBIE MPECTaBICHUS —
XUMHYECKUN 3HaK (CHUMBOJI JJIEMEHTa), XUMHUYeckas Qopmyna W YypaBHEHHUE
XUMHYECKOW peakiy — MPU PEHICHUH Yy4eOHO-TT0O3HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJICICTBEHHBIE CBS3HM U
MIPOTUBOPEUHS B U3yUaE€MbIX IIPOLIECCAX U SIBICHUAX.

ba3oBrble ucciaenoBare/ibCKHe 1eMCTBHSA .

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHNE ONbITa MO IUIAHUPOBAHHWIO, OPTaHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHWE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIEIOBAHUS, COCTABISITH OTYET
0 mpojeraHHoM padore.

Pab6ora ¢ ungopmaumeii:



yMEHHE BBIOWpaTh, AaHAIW3MPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM TPEICTABICHUS, MOyIaeMy0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyJIsIpHAsl JUTepaTypa XUMUYECKOTO COJEP)KaHUs, CIPABOYHBIC
mocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPCUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE TPUMEHSTh PA3JIMYHBIE METOJBI W 3alpOoChl MPHU TMOWCKE W OTOOpE
nH(OpPMAITMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX U MO3HABATEIBHBIX 3a/1ad OMPECIEHHOTO TUTIA, IPHOOPETEHUE OMbITA B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIAJICHUE KYJIbTYpPOW aKTHUBHOTO MUCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEIILHO BEIOMPATh ONTHUMAIBHYIO (POpMY TIpecTaBiICHUS HHPOPMAIIUUA U
WITIOCTPUPOBATh peIlaeMble 3a/laddl HECIOXHBIMH CXeMaMH, Juarpammami,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

YMEHHE WCIOJb30BaTh M aHAJM3UpOBaTh B Tpolecce y4eOHOW U
MCCIICZIOBATEIBCKON JEATEILHOCTH MH(DOPMAIMIO O BIMSHHUH MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3f1CTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOMICH MPHUPOIHOM
CpE/IbL.

KoMvmyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHsS 3aJaBaTh BOIpPOCH (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMol TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHHSI MPE/JIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YNIbTATOB BBHIMOJHEHUS XMUMUYECKOTO JIKCIEpUMEHTa (J1abopaTopHOTO OIbITA,
71a00paTOPHOM pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3ZHUKAIONIUX TPoOJieM Ha OCHOBE y4€Ta OOIMX HMHTEPECOB U COTJIACOBAHUS
no3uiuii (oOCykneHusi, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI», KOOPJAHHAIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPHEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PerynsiTuBHbIe YHUBePcaIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSATEIBHO OINPEACNSITh IMENH JeATeTbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATH M TMPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBbHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CTIOCOOBI PEeIICHHs] YICOHBIX H
MO3HABATENFHBIX 3a/1a4, CaMOCTOATENFHO COCTABIATH WU KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUMA MPHU BBINOJHCHUU 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAaHUK 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,



OIICHUBATh COOTBETCTBHE IMOJYYEHHOIO pE3yJIbTAaTa 3asBIICHHOW ILEIH, YMEHUE
WCMOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, MIPEJIaracMbl€ B YCIOBUHU 3aJaHUI.

NPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mnpeaMeTHBIX PE3yJAbTATOB IO OCBOEHUIO 00s3aTE€IbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaibHOM pabdoueil mporpammoit,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeUCTBUM, crenudpuyeckue s MOpeaMeTHoM obnactu «XuMus», BHUIbI
NEATENBHOCTA 1O  TMOJYYCHUIO HOBOTO  3HAaHWS, €ro HHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyuenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PpACKpBIBATH CMBICI OCHOBHBIX XUMHYECKUX TMOHATHH: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYyJa, HMOH, KaTHOH, AHWUOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib,  MOJIIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEDJICKTPOJIUTBI, 3JECKTPOJUTUYECKAsE IUCCOLMALINS, pPEAKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XWUMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HeoOpaTUMBIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEJIb,  OKHCIEHHE U  BOCCTAHOBJICHHUE,
aJoTponusi, aMm(pOTepHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAs, MOHHAafi,
MeTaJInyeckas), KpUCTaulnueckass pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOpPOCTb XHMHWYECKOM pEaKUHH, IPEAeIbHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

e WUIKOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XWUMHWYECKUX IIOHATHU U
IIPUMEHSATH 3TU NOHATUSA [IPU ONKMCAHNUU BELIECTB U UX MIPEBPALICHHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONPEAECNATh BAJEHTHOCTD U CTEIIEHb OKUCIIEHUSI XUMUUYECKHUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOrO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
OmpeNen€HHOMY KJIacCy COeQWHEHUH 1o ¢(opMmyrnaMm, BHI XUMHUYECKOU
CBA3UM (KOBaJIEHTHAs, HWOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIMHEHUM, TUIT KPUCTAJUIMYECKON
PELIETKN KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIKCHIBATH M XapaKTEPU30BaATh
Tabnumunyto ¢opmy llepronnueckoil cUCTEMbl XUMUYECKUX SJIEMEHTOB:
paziuyarh MOHATHUS «JlaBHas noarpynna (A-rpynmna)» U «noOoyHas



noarpynna (b-rpynmna)», manbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, oOIIee YUCIO DJIEKTPOHOB U
pacrpesieieHue HMX MO0 DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHUI B
npeaenax MajiblX MEePUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE DJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMHUYECKHE peakiuu (MO YUCIy M COCTaBY Y4YacTBYIONIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEeHUPUUECKUE XUMUYECKHUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEPXKIas OIMHUCAHUE
nmpuMepaMu MOJICKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIni;

COCTaBJISATh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMALIMM  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO
oOMeHa, ypaBHEHHUS peaKlui, MOATBEPKIAIOUIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX pPeaKIni;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TMPEBpPANICHUN B Pa3IM4HBIX
YCIOBUSX;

BBIUUCTSATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKON pPeakilnu;

coOmoaTh  TMpaBWja  MOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOW U
nabopaTopHbIM 000pYyTOBaHMEM, a TakKe TpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB IO TOJYYCHHIO U COOHWPaHUIO
ra3o000pa3HbIX BEMIECTB (AaMMHAKa U YIJIEKHUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH,  MOJATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTUOHbl aMMOHHUSI U HMOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;



IMPUMCHATH OCHOBHBLIC OIICpalun MBICIIUTEIbHON JE€ATECIbHOCTH — aHaINu3

U CHHTE3,

CpaBHEHHUE,

00o00meHue,

CHUCTEMATHU3alIHIO,

BBISIBJICHHUC

MPUYIUHHO-CICACTBCHHBIX CBSI3CU — AJIs1T U3yUCHUA CBOMCTB BCIICCTB U

XUMHUYECKUX PEaAKIUH,

CCTCCTBCHHO-HAYYHBIC MCTObI

IIO3HAaHUuA —

HaOII0/IeHUe, U3MEPEHHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (pEeasIbHBIA U

MBICJICHHBIN ).
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9 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(uu¢posrbie)
n/ pa3aeyioB U TeM Bcer | Konrpoabn IIpakTHyeck
o0pa3oBartejibHbIE
1| NporpamMmMbl o ble padoThI ue padoThl
pecypchl
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKIUA
[ToBTOpEHME N
TTyOJIeHUE
T N bubnuorexa [JOK
3HAHUH
11 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
pa3aenoB Kypca 8
KJ1acca
OcHoBHBIE
bu6moreka [IOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
. 636
peakimit
DIIEKTPOJIUTHYEC
Kasl TUCCOLIMAIINS. bubnuorexa [JOK
1.3 XHUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
O6mas
XapaKTEPUCTHKA
bu6mmoreka [JOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
snemeHnToB VIIA-
636
TPYIIIBIL.
I'anorensl
O6mas
bu6mmoreka [JOK
XapaKTEePUCTHKA
2.2 6 https://m.edsoo.ru/7f41a
XUMHYCCKUX

351eMeHTOB VIA-

636



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

rpynmnsl. Cepa u
e COeIMHCHUS

OOmas
XapaKTepUCTUKA
XUMHUYECKHX

2.3 snemMeHToB VA-
rpynmnsl. A3oT,
dochop u ux
COCIIMHEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a
636

Oobmas
XapaKTepuCcTUKa
XUMHYECKUX

24 aneMeHToB |VA-
rpynnsl. YTiaeposa
1 KPEMHHH U UX
COEIMHEHUs

bubmmoreka [{OK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Paznena 3. Merajliibl M X COeIMHEHUA

. bu6mmoreka [IOK
OO01me cBOUCTBA
3.1 4 https://m.edsoo.ru/7f41a
METAJJIOB
636
Baxueiimme bubnuorexa [JOK
3.2 METAJIIbI U UX 16 https://m.edsoo.ru/7f41a
COCIUHECHUS 636
Hroro mo pazgeny 20

Pa3znen 4. Xumusi v oKpy:Kamomas cpeia

BemiectBa n

bu6mmoreka [JOK

4.1 MaTrepuabl B 3 https://m.edsoo.ru/7f41a
YKU3HU YeJIOBEKa 636
Utoro no pazneny 3
bubmuoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I10
ITPOI'PAMME

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM



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
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

OBPA3OBATEJILHON MIPOT'PAMMBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

[lo Teme: «BemecTBo u XuMuyeckasi peakLus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX TOHATUN: pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI, 3IEKTPOJUTUYECKasT IUCCOLMaIu,
peakuuu MOHHOTO OoOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuu, OKHUCJIUTEIb,
BOCCTAaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
am(poTepHOCTh,  XUMHUYECKass  CBsI3b  (KOBaJeHTHas, HMOHHAs,
MeTajyindyeckas), KpUCTalsInyeckas pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkiuu

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATUN U

IPUMCHATH 3THU NOHATHUA IMPHU OIIMCAaHNU BEUICCTB U UX npeBpameHHfI

1.3

COCTaBIIATh ypPaBHEHUS AIIEKTPOJUTUYECKON IUCCOIUAIMM KHUCIIOT,
ET0YeHd M COJIeH, TMOJHBIE M COKpAlIEHHbIC YpPaBHEHHS pPEaKIMil

MOHHOTO 0OMeHa

1.4

PaCKprIBaTh CYIIHOCTH OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUA SJICKTPOHHOTI'O OajaHca 3THUX peaKuHﬁ

1.5

MPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEaKINH

ITo Ttemam: «HemeTamnel M uUX coeauHEeHHsI» U «MeTamnbl U HUX

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U cHelMPUUECKUe XUMHUECKUe
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXkKAas OMHCAHUE
IpUMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYCCKUX peaKHHI’I

2.2

COCTaBJIATh YpPAaBHCHHSA peaKHHﬁ, MNOATBCPKAAOINNX CYIICCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX CTPOCHUA,

BO3MOKHOCTH IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PAa3JIMYHBIX




YCIIOBHSIX

24

CIENOBaTh MpaBWJIaM MOJIb30BAHHS XUMHUYECKOM TIOCYIOW H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAaKXKE IMpaBWJIaM OOpAaIICHHUS C
BCIIECTBAMH B COOTBETCTBUH C HWHCTPYKIHSIMH IO BBIITOJHEHUIO
1a00PATOPHBIX XUMHUYECKUX OTBITOB IO IMOJYYCHHIO W COOMpAHUIO

ra3000pa3HBIX BEIIESCTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPpOBOAMTL PpCaKHM, MMOATBCPKAAIONINC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pPaACIO3HABATb OIIBITHBIM HYTCM XJiopuna-,
Opomun, womun,  kapOoHat, Qocdar, cunmkar, cymabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HWOHBLI H3YUYCHHBIX MCTAJIJIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpy)Karomas cpeiar»

3.1

pacKpbIBaThb CMBICI OCHOBHBIX XuUMUYeckux moHarui: [IJIK

BCIICCTBA, KOPPO3Hd MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTGHBHOﬁ JCATCIIBHOCTH —
aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIIECHUE, CHCTEeMaTH3aIUIo,
BBISIBJICHHC TPUYUHHO-CICACTBCHHBIX CBS3CH — JUISI  H3yYCHHS
CBOWCTB BCIIECCTB M XHMHYCCKHX pEaKIUH; €CTECTBCHHOHAYJYHBIC

METOAbI IIO3HAHHUA — Ha6J'IIOI[eHI/Ie, HU3MEPCHUC, MOJCIIMPOBAHUC,

AKCIIEPUMEHT (PeabHBIN M MBICJICHHBIH )

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMeHT coIepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepuonnueckuit 3akoH. [lepuoauueckast cucteMa XuMHUYeCKUX 3eMeHToB J[. M.
MenpneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMWCTB
XUMHUUYECKUX DJIEMEHTOB INEPBBIX TPEX IEPHUOJOB, KaIMs, KalbLUs U HMX
COCIMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIeMEHTOB B llepuomnueckon

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BEIIECTBA: BHUJbl XHMHUYECKOW CBSI3H. THIIBI KpUCTATNINYCCKUX
peI_I_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTElJ'IJ'IH‘-IGCKOfI peI_HéTKI/I

U BHUJA XMMHYECKOU CBS3U. KJ'IaCCI/I(I)I/IKaLII/ISI U HOMCHKJIATYpa HCOPraHUYCCKUX




BEILIECTB (MEXIyHApOJHAas U TpUBHUAIbHAs). XUMHUYECKUE CBOMCTBA BEILECTB,
OTHOCAILIMXCA K pPa3jIMYHbIM  KJIacCaM HEOPraHMYECKUX COECAUHEHHIA,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMAYeCKUX peakIuii 10 pa3IUYHbIM MPU3HAKaM (10 YHCITY U
COCTaBy YyYacTBYIOIIMX B pEAKIMU BEIIECTB, MO TeIIoBoMy 3¢ddekry, mo
U3MEHEHHIO CTENCHEH OKHCICHHS XMMHYECKHX DJIEMEHTOB, IO OOpaTHMOCTH,
M0 y4aCTHIO Karajausaropa). OK30- H  DJHIOTEPMUYECKHE  PEaKIIHH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYCCKOMN pCaKkuuun

1.4

[TonsiTe 06 oOpaTUMbIX U HEOOPATUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakiusax. [loHaTHe 0 XUMU4YECKOM paBHOBECHHU.
@akTophl, BIUAIOINIMNE HA CKOPOCTh XUMHUYECKOW pEaKkUUd U TOJI0KEHHE

XHUMHUYECKOTO PaBHOBCCHUS

1.5

OKHCIIUTENTBHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHue  ypaBHEHM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~PEAKIUH C HCIOJIB30BAHMEM METOJa

9JIEKTPOHHOTO OajaHca

1.6

Teopusi NMEKTPOTUTUYECKON AUCCONMUALMHU. DIEKTPOIUTHI U HEIIEKTPOIMUTHI.
Katnonsl, aHnoHbl. MeXaHNU3M JUCCOIMAIIMN BEIIECTB C PAa3IMYHBIMU BHIAMH
xumMudeckoi cBs3u. Crenenpb aucconunanuu. CHIbHBIC U CIIa0bIe JICKTPOJIUTHI.
Peakun nonHOoTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIM MOHHOTO OOMEHa,
MOJIHBIC W COKpalI¢HHbIE HWOHHBIC YypaBHEHHUs peaknuii. CBOWCTBAa KHUCIOT,
OCHOBAaHMH MW COJEHM B CBETE TIPEACTABICHHH 00 dJICKTPOJUTHYCCKOU

nmuccormanuu. KauecTBeHHbIC peakiini Ha HOHBL. [ToHATHE 0 TUIpon3e coen

1.7

XUMHAYEeCKUH OKCIICPUMCHT. O3HAKOMJICHUEC C MOJCIISIMHU KPUCTATIIHYCCKHUX
peHléTOK HCOPraHM4YCCKUX BCIICCTB — MCTAJJIOB MU HCMCTAJIJIOB (rpa(bHTa n
anMasa), CJIOKHBIX BCHICCTB (XJ'IOpI/II[a HanI/ISI); HCCICAOBAaHHUC 3aBHCHMOCTH
CKOpOCTHU XUMHYECKOU p€akKuun OT BOSI[@?ICTBHH Ppa3JINYHbIX Q)aKTOPOB;
HCCIICAOBAHUC QJICKTPOIIPOBOAHOCTH pacTBOpPOB BCIIICCTB, Imponecca
Jucconuanum  KHCJIOT, H_ICJ'IO‘{eﬁ H cojeH (BOSMO)I(HO HCIIOJIB30BaHHC
BI/I,Z[eOMaTepI/IaJ'IOB); MMpOBCACHUC  OIIBITOB, HWIIOCTPUPYIONIUX  IIPU3HAKU
IIPOTCKAHUA peaKHHI’I HOHHOTO0 OOMEHa (O6pa3OBaHI/Ie ocCaakKa, BBIACICHUC Ira3a,
o6pasoBaHHe BOI[H); OIIBITOB, HWJUIIOCTPUPYIOIIUX HNPUMCPBI OKHUCIUTCIIBHO-
BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (ropeHHe, pCaKkiun pa3jIOKCHUA, COG,[[I/IHCHI/ISI);
Pacnno3HaBaHUC HCOPraHNUCCKUX BCHICCTB C IMOMOUIBIO KAaYCCTBCHHBIX peaKuHﬁ

Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4




Hemeranns u ux COCIUHCHUA

2.1

OOmass xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne u GU3NYecKrue CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOTEHOB. XHMHUYECKHUE CBOMCTBA Ha MpUMEpe Xjopa
(B3auMozelicTBHE € MeETallaMd, HEMETaUlaMM, LIeJIo4aMu). XJIOPOBOJOPOI.
ConstHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4Y€HUE, IpUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4eJIOBEeKa. BakHeuume XJIopuabsl U UX

Hax0KJACHUE B MPUPOJIE

2.2

OObmiass xapaxkrtepuctuka s1neMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBocTBa
MPOCTBIX BEUIECTB — KHUCJIOpOJa M Cepbl. AJUIOTPOIHBIE MOAU(UKALNH
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢uznueckne M XuMHueckue cBoicTBa. OKCHABI cepbl KakK MpeACTaBUTEIN
KHCIOTHBIX OKCUIOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHUYECKHE CBOMCTBA
(oOmmMe Kak MpefcTaBUTENs Kjacca KHCIOT U crenuduueckue). XuMUYECKHe
peakuuu, Jiexamue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOM
kucioTel. [Ipumenenue. Conu CEpHOM KHUCIIOTHI, KAYECTBEHHAs peaklHs Ha
cynbdar-noH. Haxoxxnenue cepsl U €€ COCIMHEHUH B MPUPOJC. XUMHUUECKOE
3arpsi3HEHUE OKPYXaloIlel Cpelbl COeNMHEHUSMH cepbl (KUCIOTHBIE MOKIH,

3arpsi3HeHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILlEHUs

2.3

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUA. A30T, pacipoCTpaHEHHUE B IPUPOJIE,
¢duznueckue U xuMHUeckue cBoiictea. Kpyrosopot azorta B mpupojie. AMMHUAK,
ero (usmueckre M XMMUYECKUE CBOMCTBA, MOjydeHue U mnpumenenue. Conu
aMMOHMS, UX (U3NYECKUE U XHUMUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢dusznueckue M XUMHUYECKHE CBOMCTBa (00IIME KaK MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnonp3oBaHHe HUTPATOB M COJIeH aMMOHHS B
KayecTBe MUHEPAIBbHBIX yIOOpeHHil. XuMUYecKoe 3arps3HEeHUE OKpYKarolen
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3aTPsS3HEHHE BO3AyXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHele Mogudukanuu (ocdopa, puznveckue U XUMHUUECKUE
cBoiictBa. Okcua docdopa(V) u dochopras kucnora, Qusnyueckue u
XMMUYECKHUe CBOicTBa, mosydeHue. Vcmomb3zoBanue ¢ochaToB B KayecTBe

MUHEPAIbHbIX YI00peHHit




2.5

OOmast xapakrepuctuka 31eMeHToB IVA-rpynmel. OcoOeHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpPHbIE CTETMEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MOAM(DUKAIMY, PACHpPOCTPaHEHUE B TpUpoAe, (PU3MYECKHE U XUMUYECKHE
cBoiictBa. Ancop6musi. Kpyrosopor yriepoaa B mpupoge. OKcuabl yriiepoaa,
X (U3NYECKHe M XUMHUYECKHE CBOICTBA, JCHCTBHE Ha XUBBIE OPraHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. JKOJIOTHYECKHUE POOIEeMbl, CBI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumoTe3a T00adbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YronapHas KUCIOTAa W €€ CONMU, WX (PU3UYCCKHE M XUMHUYCCKHE
CBOWCTBa, MOJyYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonbs3oBanne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIECTBAX KAK O COEIMHEHUSX
yriepoga (MeTaH, 3TaH, STWJICH, AaleTWIEH, 3TaHOJ, TJMLEPHH, YKCYCHas
kucnota). MIx cocraB u xumuueckoe crpoenue. [lonstue o OGuonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, Oelkax, yrieBoJaXx — W HX pOJIM B KU3HU
yeloBeKka. MarepuanbHOe €IMHCTBO OpPraHMYECKUX M HEOPraHWYEeCKUX

COEeIUHEHNN

2.7

Kpemuwuii, ero d¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumeHenune. CoeanHeHus KpeMHHUS B mpupoze. OOmme mpenctaBieHHs 00
okcune kpemuusa(1V) u kpemaneBoit kuciore. CHIMKATHI, KX UCTIOJb30BaHUE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepuarbl:
KepaMHKa, CTEKJIO, IeMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO

HCITIOJIb30BaHUA CTPOUTEIIBHBIX MaTCpPUaIOB B HOBCG,Z[HGBHOIZ KHU3HU

2.8

XUMHAYECKUH OKCIICPUMCHT. H3Y4YCHUE 06p33HOB HCOPraHM4€CKUX BCIICCTB,
CBOMCTB COJISHOMH KHCJIOThI; IMMPOBCIACHNEC KAaYC€CTBCHHBIX peaKHI/Iﬁ Ha XJIOpHUI-
HOHBbI H Ha6J'IIOI[€HI/IC IIPU3HAKOB HX IIPOTCKAHMHA; OIIbITBI, OTPAXAarOIIHEC
(I)I/ISI/I‘IGCKI/IG M XMMHYECKHE CBOMCTBA TaJIOTEHOB M UX COCIUHECHUMN (BO3MO)KHO
HCIIOJIBb30BaHUC BI/IIICOMaTepI/IaJ'IOB); O3HAaKOMIJICHUEC C o6pa3uaMH XJIOpHUaOB
(l"aJ'IOl"eHI/II[OB); O3HAKOMJICHUEC C 06p8.3]_IaMI/I CCPBI U e€ COoeIUMHCHUIMU
(BOSMO)KHO HUCIIOJIb30BaHUC BI/II[COMaTepI/IaJ'IOB); Ha6J'IIO,Z[CHI/Ie mponecca
O6YFJ'II/IBaHI/I$I caxapa Imon JeicCTBHEM KOHHeHTpHpOBaHHOﬁ cepHoﬁ KHUCJIOTBI,
N3YUCHUEC XUMHNYCCKUX CBOMCTB p8.36aBJ'IeHHOI7I cepHoﬁ KHCJIOTBI, ITPOBCACHUC
KauyeCTBEHHOM pCakiuu Ha Cy.]'IB(l)aT'I/IOH )51 Ha6J'IIO,Z[eHI/Ie IIpHU3HaKa eé
NPOTCKAaHUA; O3HAKOMIICHHUEC C (I)I/ISI/I‘{CCKI/IMI/I CBOMCTBaMH a30Ta, (pocq)opa n ux
COCIUHEHUI (BOBMO)KHO HCIIOJIb30BaHUC BI/II[eOMaTepI/IaJ'IOB), o6pa3uaMH

a30THBIX U (HOCPOPHBIX YIOOpEeHUH; monydeHrne, cooupanue, pacro3HaBaHue




M3Y4YEHHUE CBOMCTB aMMHaKa; IPOBEJCHHE KaueCTBEHHBIX pEaKlUMi Ha HOH
aMMOHUST ¥ QochaT-uOH U HU3YYEHHE NPU3HAKOB HUX MPOTEKAHHUSA,
B3aUMO/JICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEbIO (BO3MOKHO
UCIIOJBb30BAHUE BHUJICOMATEPUANIOB); M3Y4YEHUE MOJENEH KpUCTAIUIMYECKHX
pemérok ainmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
azcopOLuU pacTBOPEHHBIX BEIIECTB AKTUBMPOBAHHBIM YIVIEM U YCTPONCTBOM
IIPOTUBOIa3a; IOJIy4eHHe, COOMpAaHME, PACHO3HABAHUE U H3YyYCHHE CBOMCTB
YIJIEKUCIIOrO Tra3a; IPOBEJCHHWE KAayeCTBEHHBIX peakuui Ha KapOoHAT- u
CIWJIMKAaT-MOHbl W M3yYEHUE INPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOJIYKIMEH CHUIMKATHON HPOMBINIJIEHHOCTH; PELIEHUE AKCIEPUMEHTATbHBIX

3a7a4 o TeMe «BakHeHIe HeMeTaJUTbI U UX COSIMHEHUS

Mertannsl 1 ux COCINHCHU A

3.1

OO61ast XapakKTepUCTHKa XMMHYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUHU UX
nonoxenns B Ilepmoanueckoil cucreMe XUMHUYeCKuX dnemeHToB .M.
MenneneeBa u ctpoeHust atToMmoB. CTpoeHHe MeTauioB. MeTtanmnyeckas CBSI3b U
METAJUIMYECKasl KpPUCTAJUIMYECKass pPemE€TKa. ODJIEKTPOXUMHYECKUH  psif

HanpsHKEHUM METaIoOB

3.2

dusndeckue U XUMUYECKHUE CBOMCTBA MeTauioB. OOmue crmocoObl MOTyqIeHUs
MeTaioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CTIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CiuiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHHUE B

6BITy " IPOMBIIIJICHHOCTH

3.3

[lenouynsle MeTayuibl: mojiokeHue B llepuonnyeckoil cucreMe XUMHUYECKUX
anemenToB /[.V. MenneneeBa; ctpoeHre UX aTOMOB; HaX0KJIEHUE B MPUPOJIE.
duznyecKkue U XUMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COEIMHEHUN

3.4

Illenouyno3eMenbHbIE  METalbl MarHuii W KajJbLMH: IIOJIOKCHHE B
Ilepuonnueckoit cucteMe xumuueckux ammeMeHToB .M. MeHneneeBa; ctpoeHue
MX aTOMOB; HaxoXJieHHe B mnpupoje. Pu3nyeckue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kajiblus. BaxkHeilmue coeanHeHUs Kanblus (OKCHMA, TUIPOKCHUI,

coiu). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHU S

3.5

AIIIOMUHHN: TIOJIOKCHUE B HepHOﬂquCKOﬁ CUCTCEMC XHUMHUYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC AaTOMaA; HAXOXKIACHUC B IIPUPOJCL. duznyueckue u
XHMHYECKHE CBOMCTBA aIFOMUHUS. AM(bOTepHLIe CBOICTBa OKCHJIA U THAPOKCHU A

AJTFOMHWHUA




3.6

Kene3o: nonoxenue B [lepuoanueckon cucremMe XMuMHYECKUX diemMeHToB J[. M.
MeneneeBa; CTpPOCHHME aTOMa; HaxoXJIeHHe B npupone. DPusuueckue u
XMMMUYECKHE CBOMCTBa »xeneza. Okcuipl, ruapokcuipl U conu kenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYEeHHE

3.7

XUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMH; H3YyYCHHE PE3YJIbTAaTOB KOPPO3UH METAJUIOB
(BO3MOXHO HCIIOJI30BaHUE BHJIEOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJCHCTBUS OKCHJA KalblUsi W HaTpus C BOAOM  (BO3MOJKHO
WCIIOJIb30BAHNE BHUJAEOMATEPUAJIOB); HCCIIEIOBAaHUE CBOMCTB >KECTKOW BOJIBI;
mpolecca TOpPEHMsI JKele3a B KUCJIOpoAe (BO3MOXKHO — HCHOJIb30BaHUE
BHJICOMATEPUAIIOB); TIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha MOHBI
(MarHusi, Kanpliusi, amoMuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0/IeHNE U OMHCAHME MPOLECCOB OKPALIUBAaHUS IUIAMEHH MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHHE  BHJIEOMATEPHANIOB);
uccienoBaHue am(poOTEepHBIX CBOWCTB THAPOKCHAA AITIOMHHHUS M THUAPOKCUIA
LIMHKA; pelIeHHe SKCIIEpUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeire MeTamibl 1

UX COCIUHCHU A

XUMUS 1 OKpYXaroliasi cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BelmecTBa U maTepuanbl B MOBCEAHEBHOM
JKU3HU YeJIOBeKa. XUMHUS M 3/I0POBhE. be3omacHoe MCIoab30BaHUE BEIIECTB U
XUMHUYECKUX peaknuii B ObITy. [lepBas momolnps Mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJIICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHUe
okpyxatomer cpeapl [1/IK. Pons XuMum B pellieHMu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHHUKH YIIEBOAOPOAOB (Yrojib, MPUPOIHBIA ra3, He(Th),

IMPOAYKTHI UX nepepa60TKH, HX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMHYECKUM OKCIICPUMCHT: U3YUCHUC O6p33HOB MaTCpUualioB (CTGKHO, CILJIaBBbI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MNPUPOJbI, MOHUMAaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak O0O0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTHXEHUSX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MaccChl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUd COEIUHEHUs, pPEaKUUU pas3yIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccoOBas JAOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAS! KOHLEHTPALIUs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEIEHb OKHUCIICHUS,
XMMHYECKAs CBS3b, JIEKTPOOTPULIATEILHOCTD, MTOJIIPHASL U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
UIEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIuUux

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sijpa, oOlee 4Yucio
JJIGKTPOHOB), PACIPENCICHHEM JJICKTPOHOB II0 JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuoanueckoit cucreme (B MalbIX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHHe XapakTepr30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBI M THUAPOKCHIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb IMPOTCKAHNUA XUMHNYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COETUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHOM pabOThl C XMMHYECKMMHU BEIECTBAMHU, XHUMHYECKON
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM XKM3HU, MPAaBUIIAMH MOBEACHUS B LIESIX cOepeKeHus
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBHUS Ha >KUBBIE OPraHU3Mbl OMPEeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hanvnune mpakTH4ecKUX HABBIKOB TUIAHUPOBAHMSI U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U ONHMcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/ieNieHus cMecel

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJY4YEHHUE YITIEKHCIOrO rasa u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM J0JIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(denondTanenHa) as OMpeNENICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJYYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHHE OJIHOTO MeTaJyla JpYyrMM M3 pacTBOpa  COJIH;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxnennne MeTalIbl ¥ UX COCOANHCHUA

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Mok, MomnsipHas Macca. MouisipHbIii 00BEM Ta30B.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB 1. M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PpHUOJa U I'PYIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPHUCTAJUIMYECKOM PElIETKH M BUJIA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEpHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpOia, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHuUN U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocdhopHOi, kpemMHUEBOH, yronbHOU. OcobObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakuuil Mo pa3IuyHbIM MpPU3HAKAM: 110 YUCIY H
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEINeKTPOoJUThl. CUITbHBIE U clTa0bIe AJIEKTPOJIMTHL. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemectBa m marepuanbl B MOBCEIHEBHOM KU3HU 4esoBeka. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBIINUICHHOCTH U CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHBIE HCTOYHMKH YIJIEBOAOPOAOB (Yroib, MPHUPOIHBIA Ta3, HedTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KHUPAX, 6CHK8.X, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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