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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMUHM Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
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 Aa€T MpPENCTABICHUE O IENAX, 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.

3HaHMEe XHMHH CIY>KUT OCHOBOH uisi (OPMHpPOBAaHUS 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  peanu3alid  BO3MOXKHOCTEH IS  CaMOpa3BUTUSA U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJIaJ B (DOPMUPOBAHHME MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT €O CHenupUKOdl HAYyYHOTrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUs B OOYYEHUMM XUMHUU OOECHEYMBAIOTCS CIELUPUKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011I€T0 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa cofiepkaHus MporpaMMbl IO XUMUM C(POPMHUpPOBAHA HA 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-MOJIEKYJISIPHOI'O YYEHHSI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YYEHHs O CTPOEHUHU aTOMa U XMMHUYECKOH CBA3U;

— TpeacTaBiIeHU 00 AIEKTPOIUTHUYECKON TUCCOIMAIIMU BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIPyroMy, BBINONHAS (YHKIUU OOBICHEHHUS M MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
€€ CHUCTEeMHON NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy w3ydeHMH XUMUU TPOUCXOAUT (POPMUPOBAHWE 3HAHWUHA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTU YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEHUITUX (PAKTOB, IMMOHATHH, 3aKOHOB M TCOPETHYCCKUX ITOJ0KCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U



XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil O€30MacHOro oOpaiieHus ¢ BEIIeCTBAaMHU B
[IOBCEHEBHOM KU3HU.

[Ipu “3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOI'O 0OOILEr0 0Opa30BaHMs Ba)KHOE

3HaYEHUE MPUOOPENI TaKKe LI, KaK:

dopmMupoBaHue  MHTEIUIEKTYyaJbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
camM000pa3oBaHUIO, COTPYTHUIECTBY, CAMOCTOSITEILHOMY MPUHITHIO PELICHHH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBHUSM KH3HHU;
HaNpaBJICHHOCTh O0YyUEHUS Ha CHCTEMaTHIECKOe MPHOOIIEHNE 00yJatoIXCs K
CaMOCTOSITETHOW ~ TIO3HABATENFHOM  JIEATEIBHOCTH, HAyYHBIM  METOAaM
NO3HAaHUSA, (DOPMHUPYIOIIMM MOTHUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUH;
oOecrieyeHue YCIOBUN, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOyYarolIMMHCS
OTBITa Pa3HOOOpa3HOW AESITETHLHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KITIOYEBBIX KOMITETEHITHI ), UMEIOIINX YHUBEPCAILHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESATCILHOCTH;
dopmupoBanue  oOmeld  (QYHKIMOHATBHOH M €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM YHCIE€ YMEHUH OOBSICHITHP W OIICHWBATH SIBICHHUS
OKpY’KaloIllero MHpa, UCMOIb3ys 3HAHUS U OIBIT, HOJYYEHHbIE IPU U3YyUEHUU
XUMHUH, TIPUMEHATh UX INPU PELICHUU MpoOJieM B IMOBCEIHEBHOM >KU3HM U
TPYAOBOH €ATEIbHOCTH;
(GopmupoBaHue y oOydyaroUMXxcs T'YMAHUCTUYECKUX OTHOLIEHUH, MOHUMaHUs
[EHHOCTH  XUMMYECKMX  3HaHMH  JJi1  BBIPAOOTKH  3KOJOTMYECKH
11€JIECO00Pa3HOro MOBENEHUSI B OBITY U TPYAOBOM JAEATEIBHOCTH B IIEJNSAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKaroIlel MPUPOIHOM cpeabl;
pa3BUTHE MOTHUBALIMM K OOYYEHHIO, CHOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY mNpoQuiss U  HaNpaBICHHOCTH
JagbHEeNIIero oOy4eHus.

OOmiee 4yucnO 4YacoB, OTBEAEHHBIX JJISI H3YYEHUS XUMHHM Ha YPOBHE

OCHOBHOTO 00IIIeT0 00pa3oBaHusi, cocTaBisieT B 9 kiacce — 68 yacoB (2 vaca B
HEJIEJIO).



9 KUIIACC

BemecTBO 1 XMMHUYECKAsl peaKU s

[Tepuonnueckunt 3akoH. Ileproamyeckas cucremMa XUMUYECKUX BJIEMEHTOB
J.1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBONCTB
XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBMU C IIOJIOKEHUEM DJJIEMEHTOB B llepuoamueckou
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAJIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxainys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHUE
CBOWMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHUYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccudukainys XuMHUUECKUX peakIuidi 10 pa3IMdHbIM Tpu3HaKaMm (110
YUCITy U COCTaBY YUYacCTBYIOIIUX B PEaKIIMU BEIECTB, MO TEIUIOBOMY 3D deKTy, 1o
U3MEHEHHUIO CTETICHEH OKHCIIEHUS XUMHUUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, IO
YYacTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YpaBHEHHUS.

[lonstue o ckopocTu XxumMuueckod peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX U TeTePOreHHBIX
peakiusx. [lonstue o xkaranuze. Ilonarue o xumuueckom paBHoBecun. DakTOpHI,
BIUSIOIIME HA CKOPOCTh XHMMHMUYECKON pPEAaKIUU U TMOJOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKLuu. CocraBienue ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil €  HUCIOJB30BAHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOIUTUYECKOU JIUCCOLAALINH. DNIEKTPOJIUTHI 51
HE3JICKTpoJIUThl. KaThoHbl, aHWOHBL. MexXaHW3M JUCCOLMAllMM BEIIECTB C
pa3IMYHBIMU BUAAMU XUMHUYecKol cBsi3u. CreneHp auccouuauuu. CUIbHBIE U
cia0ble AIIEKTPOJIUTHI.

Peakuiun wmoHHOrO oOMeEHa. YCIOBUS NPOTEKAHUSI pEaKIuid HOHHOTO
oOMeHa, MOTHBIC U COKPAIIEHHBIC HOHHBIC YpaBHEHUs peakiuii. CBONCTBA KHUCIIOT,
OCHOBaHMW W cCcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuu Ha MOHBL. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — META/NIOB M HEMeTauioB (TpaduTa W anMasa), CIOKHBIX BEIECTB



(x7Iopuaa HATpUs), UCCICIOBAHUE 3aBHCHUMOCTA CKOPOCTH XUMHUYECKON peaKimu
OT BO3JICUCTBHS PA3IMYHBIX (HAKTOPOB, MCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, MpoIlecca AWCCONMANUA KHUCJIOT, IIEeIOYe |  Ccojei
(BOBMOXHO  HCIIOJB30BAaHME BHUACO MAaTEPHAIIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKA  MPOTEKaHWS  peakuuid  HOHHOTO  OOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIUN
(ropeHHe, peakiny PasIOKCHHsI, COSTUHEHUS), PACIIO3HABAHUE HEOPTaHHMYCCKHUX
BEIICCTB C TOMOIIBI0 KAYEeCTBCHHBIX pEaKIMii HAa  HOHBI, PpCIICHUE
AKCIIEPUMEHTATBHBIX 3a]1a4.

HeMmeTaibl U MX coeTMHEHUS

OO6mast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XUMHYECKHME CBOMCTBA Ha TMpUMEpe  XJjopa
(B3aUMOJIEHCTBME C MeTayIaMH, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
CongHass KUCIIOTa, XMMHYECKHE CBOWMCTBA, MOJyYE€HHE, NpuUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJIOBEKa. BakHeWllnne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue W (U3MYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEephl. AJIOTPOITHBIE MOAU(PUKALIUUA KUCIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pusmdyeckue u
XUMUYeCKHe cBoMcTBa. OKCHIBI CEpbl KAaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, (Qusnueckue M XHMHYECKHE CBOWMCTBAa (00mmHME  Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKIln,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJIyYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM cepHOM KUCIOTHI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uoH. HaxoxxnaeHnue cepbl U €€ COCAMHEHHH B MpUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAICHUS.

OO6miast xapaktepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUs. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XMMUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupoae. AMMHAK, €ro
dusznueckre U XMMHUIECKHUE CBOMCTBA, MOMyueHne u nmpuMeHeHne. Coam aMMOHUS,
X pU3HUECKHUE U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUUYECKHE
cBoicTBa (0OIlIME KaK TMPEJICTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHMST B KadecTBE MHUHEPaJbHbBIX



ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl COEIMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXU, 3arpsi3HEHUE BO3JAyXa, MOYBBl U BOJOEMOB). Docdop,
aloTponHele Moaudukauuu (Gochopa, GUNUECKUE M XUMUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u pochopHast kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonbs3zoBanue pocharoB B KauecTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3nemMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJUIOTPOIHbIE
Moau(dUKalUM, pacpoOCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B npupoae. Okcuibl yriaepoaa, ux
dbu3uyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
NOJIy4YeHHEe W TpUMEHEHHE. DKOJIOTMYecKrue MpoOeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T1I00anbHOrO TOTEIUICHUS KJIMMAaTa, [MapPHUKOBBIN
b dexT. YronbHas kucnoTa U e€ coiM, uX (PU3nYecKue U XMMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHMYECKUX  BEIIECTBaX Kak o
COCIMHEHUAX yriepoja (MeTaH, 3TaH, JTWIEH, aleTWJIeH, 3TaHOJ, TIULEPHH,
yKcycHasi kucioTa). [IpupoaHbie MICTOYHUKHU YTIEBOIOPOJIOB (YroJib, MPUPOTHBIM
ra3, He(Th), TPOAYKTHI HUX TMepepaboTku (OEH3WH), WX poOlb B OBITY U
OPOMBIIUIEHHOCTH. [loHATHE O OHOJOTMYECKHM Ba)XXHBIX BEIIECTBAX: JKHUpAX,
Oenkax, yrieBojax — M HMX POJM B KU3HM 4YelloBeKa. MaTepuanbHOE €IUHCTBO
OpraHNUYeCKUX U HEOPTaHUYECKUX COETMHEHUIA.

Kpemuuii, ero ¢usmyeckne u XUMHUYCCKHE CBONCTBA, IIOIYyYE€HHUE U
npuMmeHeHne. CoenuHeHUs KpeMHus B mpupoje. OOmme mnpeacTaBieHus 00
okcujae kpemHus (IV) u kpemuueBoit kuciore. CUIMKAThI, UX HCIIOJIb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelue crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiieMbl 6€30macHOTO MCIOJIB30BAHMS
CTPOUTEIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

U3ydeHue o0pa3oB HEOPraHUYECKUX BEIECTB, CBOMCTB COJSHOW KHUCIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHUS, OIBITHI, OTpaKawmue (PU3NYECKUEe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHU (BO3MOXKHO KCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpasmamMu  ceppl W €€  COeNMHEHUSIMU  (BO3MOXKHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TPOIlecca OOYTIMBAHUS caxapa TOJ IeWCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3YyYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIeHHON CEPHOM KHUCIIOTHI, POBEACHNE KAYECTBEHHOM peakinuy Ha Ccyibdar-



WOH U HaOIOJeHUEe MpU3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE ¢ (pU3HMUecKuMH
cBoiicTBaMu a3oTta, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U (PoCchHOPHBIX YI0OpEeHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE W U3YYCHHE CBOICTB aMMHakKa, MpPOBEICHHE
Ka4eCTBCHHBIX PEaKIWii Ha MOH aMMOHHSA U GocaT-nOH U U3y4eHHE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXXHO  WCIONB30BaHWE  BUACOMATEpHalOB),  HW3y4YeHHE  MOjeNei
KPUCTAJIUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IpoIlecCOM  aJICOPOIIMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOWCTBOM MPOTHBOTa3a, MOJy4YeHHE, COOMpaHue, paclio3HABaHHE W M3ydYeHHE
CBOWCTB YTJIEKUCIIOTO Ta3a, MPOBEJICHNE KAYECTBEHHBIX PEaKIHii Ha KapOOHAT W
CHIINKAT-UOHBl M W3YyYCHHE TPHU3HAKOB WX TMPOTCKAHHS, O3HAKOMIIEHHE C
NPOAYKIMEH CHIUKATHOW MPOMBINIJICHHOCTH, PEIIEHUE SKCIIePUMEHTAIbHBIX
3aja4 1o TeMe «BakHelIe HeMeTauTbl U UX COCTUHEHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6m1as xapaKTepUCTUKAa XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
UX TI0NOoXeHus B llepronanueckor cUCTEME XUMHUYECKHX »diiemeHToB [JI.H.
MengeneeBa u ctpoeHus atomMmoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi ~ KPUCTAIMYECKAass  pemETKa.  DJIEKTPOXMMHUYECKUH  psfl
HaIpsDKEHUH MeTauioB. duU3nyeckrue U XMMUUYECKHe CBOWCcTBa MeTamioB. Oo1me
criocoObl ToyueHuss MeTawioB. [loHATHE O KOppO3UM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenouynble MeTaiuibl: TTOJI0XKEHUE B [lepnoandyeckoi CHCTEME XUMUYECKUX
snemeHtoB [[.M. MeHueneeBa, CTpOCHHE KX ATOMOB, HAXOXIECHHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl u
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue MIeTOYHBIX METaIOB W HX
COCJMHCHMH.

[[lemouHO3eMENbHBIE METAJUIbI MarHud W KaJblUM: TIOJOXKEHHE B
[Tepuognueckoit cucreme xumuyeckux snemeHTtoB /.M. MenneneeBa, crpoeHue
X aTOMOB, HAXO0XJCHUE B Npupoic. PU3NYECKUE U XUMUYECKHUE CBOMCTBA MarHust
W Kajnplus. BakHeimume coenuHEeHUs Kaiabliusd (OKCHA, THIPOKCHUI, COJIH).
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTpaHEHUS.

AnroMuHMA: noJiokeHue B llepmogmueckoll cUCTEME  XHUMHUYECKUX
snementoB J[.MI. MeHnnaeneeBa, CTpoeHHME aToMa, HAXOXKICHUE B MPUPOJE.
dusnyueckrue U XMMHUYECKHUE CBOMCTBA allfOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHAA
Y THAPOKCHA ATFOMUHUS.



Kenezo: nonoxenne B llepuonnueckoil cucTeMe XMMUYECKHUX 3JIEMEHTOB
JA.W. Menneneesa, crpoeHue aroma, HaxoxkaeHue B npupone. dusudeckue u
XUMUYECKHE CBOMCTBA xene3a. OKCuabl, Tuapokcu bl U conu xkenesa (1) u xxenesza
(IIT), ux cocrtaB, CBOICTBA U MOJyUYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAIOB U CIUIABOB, HMX (U3UYECKUMHU
CBOMCTBaMH, M3y4Y€HHUE PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJblIUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIEe
(BO3MOXKHO  HCMOJBb30BAHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAUYECTBEHHBIX PEAKIMI HAa WMOHBI: MAarHus, Kajblvs, AIIOMUHUS, IMHKA, JKeJie3a
(IT) u xeneza (I1I), meau (II), HabmroneHne U onrcaHue MPOILIECCOB OKPAIIMBAHMUS
IIaMEHU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMAaTEpUaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCU/IA ATFOMUHUS
U TUJPOKCHUAA IMHKA, PEIICHHUE YKCIEPUMEHTAIbHBIX 3314 10 Teme «Baxueitme
METAJLJIbI U UX COCJTUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemiectBa u marepuanibl B NOBCEIHEBHOM JKM3HU uesioBeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKHX 0KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKPYKaroIIeH cpenbl (MpenesibHasi AOMyCTUMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pojgb XuMuu B pelieHur SKOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpas3IoB MaTepHaIOB (CTEKIIO, CIUIABbI METAJIJIOB, IMOJUMEPHBIS
MaTtepualbl).

Mexcnpeomemmunie ceasu

Peanuzamusa MeXnpeaMETHBIX CBs3€W NpPU M3YYEHHH XUMUM B 9 Kiacce
OCYILIECTBIIACTCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
TOHSATHH, TaK U TOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMH JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO6mue ecTecTBEHHO-HAyYHbBIC MOHSATHS: HAaydHBIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilacCHPpUKamMs, MEePUOJIUIHOCTh, HAOIIOACHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeb, SBJICHUE, TAPHUKOBBIN
(b exT, TeXHOIOTHS, MaTePHAIIbI.



®uznka: Marepusi, aTroM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOMNbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJIEKTPUUYECKUH 3apsll, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JHUAJEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, I'a3, pacCTBOP, pACTBOPUMOCTb, KPUCTAIIINYECKAs
pemérka, CruiaBbl, (U3HUYECKHE BEIMYUHBI, €IUHULBI U3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1bI, COJHLIE.

buonorusi: ¢orocuntes, abixanue, Ouocdepa, d3KOCUCTEMA, MUHEPAIbHbIE
y10OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOpPHbIE MOPOIBI,
MOJIE3HbIE UCKOIAEMbIE, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yIbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMaMHU TOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIM4HOCTHBIE ~ pe3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paciIipeHue OmbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOILICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY W HAy4YHOMY HACJIEAWI0, TOHUMAaHUA 3HAYCHUS XUMHUYECKOU
HAyKd B JKU3HU COBPEMEHHOrO OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM
uHbopMaIel O TEepeloBbIX JOCTHKEHUSX U  OTKPBITUAX MHPOBOM U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTpOWCTBE
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMax MW TNpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIe0BAaTeILCKOM, TBOPYECKOM M JPYTHX  BHJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, I103HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB,;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHYECKHUE MPEICTABICHHUS O BEIIECTBE U XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHUBBI, HAMIPABJICHHbIC HA MOJYyYE€HHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOILIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE



HAaBBIKOB CaMOCTOSATEIBHON pabOThl ¢ YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO W TMO03HAHMIO, JH0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caM0ooOpa3oBaHWIO, MPOEKTHOW UM  HCCIENOBATEIIbCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKM3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJIEACTBUMA U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI aIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaAICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpPEC K MPAKTHYECKOMY H3Y4YCHHUIO Mpodeccuit U Tpyaa pa3IudyHOTO
poja, yBakKeHUE K TPYAY M pe3yibTaTaM TPYIO0BOH NIESITCIBHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11eJ1IecCO000pa3Hoe OTHOILIEHHWE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAaHMS, MTOHMMAaHNUE [IEHHOCTH 3J0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYalIUAX,
YTPOXKAIOIMIMX 3J0POBBI0O M JKU3HU JIOJEH; CIIOCOOHOCTH TPUMEHSATh 3HAHUS,
MoJIy4aeMble TPU HU3YYCHUU XUMHH, IS pEHIeHUs 3a/1ad, CBS3aHHBIX C
OKPY’KAIOWIEH MPUPOJHOM CPEIOW, Ui IIOBBIIMIEHUS YPOBHS 3KOJOTMYECKOU
KyJbTYpbI, OCO3HAHHUSA TJI00aJIHHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM W MyTen
WX PEIICHHs MOCPEICTBOM METOJ0B XUMHH, IKOJIOTUUECKOTO MBIIIJICHUS, YMECHHUSI
PYKOBOJICTBOBATbCSI MM B IO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIbHOU
MIPaKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocrtaBe wMmeTranpeaMeTHBIX pE3yJAbTAaTOB BBIACHSAIOT 3HAYUMBIE IS
dbopMupoBaHUsT MUPOBO33PEHUSI OOIICHAy4YHbIE TOHATUS (3aKOH, TeOpus,
MIPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE.), KOTOpPbIE



HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOMN
HAay4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIE NEeUCTBUS (TO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI
JEeSTENbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue aemcTBus:

YMEHHSI HUCIOJb30BATh MPUEMBI JIOTMYECKOTO MBIIUIEHUS NPU OCBOCHUHU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKK, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHSIMU), HCIOJIb30BaTh
MOHSTHUS JJIsI 00OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHHS U
KpUTEpPUHU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHAYKTHUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTHN),
JIeaTh BEIBOJIBI M 3aKJIIOUCHUS

YMEHHME TIPUMEHATh B TIPOIECCE TMO3HAHUS TOHATUS (MPEIMETHBIE W
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIe B XUMHH,
mpeoOpa3oBBIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI dJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHEHHE
XUMHUYECKOW PEAKIMU — TMPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1au, ¢ y4ETOM
3TUX MOJEIBHBIX TMPEACTABICHUN BBISABISATH U XapaKTePHU30BaTh CYIIECCTBEHHBIC
IIPU3HAKK U3YYae€MBIX 00OBEKTOB — XUMHUYECKUX BEIIECTB M XUMHUUECKUX PEaKIuH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, IPUYHUHHO-CJICJACTBEHHBIC CBSI3U U
MPOTUBOPEUHUS B U3yYaeMBbIX IMPOIeccax U SIBICHUSX.

ba3oBbie ucciienoBaTe/IbCKHe AeCTBUS.

YMEHHUE HCIIOJb30BaTh MOCTAaBJICHHBIE BOMPOCHI B KAYECTBE HHCTPYMEHTA
MMO3HAHMUS, a TaKKe B KAyeCTBE OCHOBBI I (POPMHpPOBAHHS THIIOTE3BI I10
MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTEeHHEe OIbITa IO IIAHWUPOBAHMIO, OPTaHW3alMK W IPOBEIACHUIO
VYCHUYCCKHX OKCICPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJOM Tpolecca,
CaMOCTOSITEILHO IMPOTHO3UPOBATH €r0 PE3yibTaT, (GOPMYIUPOBATH 00OOIICHUS U
BBIBOJIbI IO PE3YJIbTATaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTUET
0 mpojeraHHoM padore.



Pabora ¢ ungopmanmeii:

yMEHHE BBIOMpaTh, AHAIU3UPOBATH WU HHTEPHPETUPOBATH HH(MOPMAIIIO
pa3IUYHbIX BUAOB U (HOPM NPEICTABICHUS, NMOTYYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpX aHUS, CIPABOYHBIE
nocobusi, pecypcsl WMHTepHeTa), KPUTUYECKH OIIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHHE MPUMEHATh Pa3jINYHbIe METOJbl M 3alpochl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBINOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIB30BAHUS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (POpMY IpejcTaBlieHus nHOopMauu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMM, JuarpaMMamH,
IpyruMu popMaMu rpaduki U UX KOMOMHAIIUSIMU;

YMEHHE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU U
UCCJIEIOBATEIBCKON AESTENBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOM
CpelBl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

yYMEHHUs 3a7aBaTh BOMPOCH (B Xonae nauaiora W (WIM) TUCKYCCHH) TIO
CYIIECTBY  OOCYXmaeMoi  TeMmbl, (QOpPMYIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEIIFHO BBHITIOJTHEHWUSI MPEJIOKEHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  IOJYYCHHBIC  PE3YyJIbTaThl  IMO3HABATEIbHOM
JCSATENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh IPE3CHTAIIHUIO
pe3yabTaTOB BBIMOJIHCHUS XUMHUYECKOTO 3KCIEpUMEHTa (JIa0OpaTOPHOTO OIIBITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHON W HMCCIEIOBATEIIbCKOM  JEATENbHOCTH  TPU  PEIICHUH
BO3ZHUKAIONIUX TPOoOJIeM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (o0CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBH, ONpenelieHne KPUTEPHEB TO OICHKE KauecTBa
BBHITIOJTHEHHOH paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh UENU JESITeNIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISIT, KOHTPOJIUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NEeATEeNbHOCTD, BbIOMpaTh Haubosee 3 (PeKTUBHBIE CIOCOOBI pPEIIeHUs] yUeOHbIX U
MO3HABATEIBHBIX 3aJlay, CaMOCTOSATENIbHO COCTaBIISITH WM KOPPEKTUPOBATH



NPEIUIOKEHHBIA QJITOPUTM JEHUCTBUM [PU  BBIIOJHEHUU 3aJaHUN C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEAKLHUAX,
OLICHUBATh COOTBETCTBHUE IIOJIYYEHHOIO pPe3yibTaTa 3asBICHHOM LEIU, YMEHHE
HCIIOJIB30BATh U aHAIIM3UPOBATH KOHTEKCTHI, NPEJIaracMble B YCIOBUU 3a1aHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pPE3yIbTATOB IO OCBOEHUIO 005S3aTEIBHOTO
coJlepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepalibHONM pabdoueil mporpammoi,
BBIICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI
NedcTBUM, crneuuduyueckue s OpeaMeTHOM obnacth «XuMHs», BUJbBI
NESITEIIbHOCTA 10  MOJYYEHHUKD HOBOTO  3HAaHWSA, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xonmy oOydeHuss B 9 kJjacce mpeaMeTHbIE pPe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh y OOYYAIOITUXCS YMEHU:

—  pacKpbIBaThb CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATUM: XUMHUYECKUN DJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, MPOCTOE BEUIECTBO, CJIOXKHOE BEILIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEMEHb OKHUCICHUSA, XUMHYECKas
peakuus, XUMUYecKas CBA3b, TEIUIOBOM 3G (EKT peakinu, MOjb, MOJISPHBINA
00BEM, pacTBOp, DIIEKTPOJIMTHI, HEAIEKTPOJIUTHI,  DIEKTPOIUTHUECKAS
JTUCCOLIMAIIMSI, PpEeaKIM HOHHOTO OOMeHa, KaTaiu3aTop, XHUMHYECKOe
paBHOBecue, OOpaTuUMble U  HEOOpaTUMble pEaKIHUH, OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIbHBIE PEAKIINH, OKHCIIHUTENIb, BOCCTAHOBHUTEIIb, OKHCIECHHUE U
BOCCTaHOBIIGHHE,  QJIOTpONusi,  aM(pOTEpHOCTh,  XUMHUYECKas  CBA3b
(KOBaJI€HTHAsl, MOHHAS, METAIJINYECKAS ), KPUCTAJUIMYECKAS PEUIETKA, KOPPO3HS
METaJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOW pPEAKIUU, MPEAETbHO AOMYCTUMAs
koHueHTpauus [IJIK BemecTna;

—  WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHITUN U MPUMEHSTH
3TU MOHSTUSA NP ONMCAHUU BEIIECTB U UX IIPEBPALLCHUM;

— HCTOJh30BaTh XUMHUUYECKYIO CUMBOJIMKY JJISI COCTaBJICHUS (POPMYJ BEIIECTB H
YPaBHEHUN XMUMUYECKUX PEAKIUN;

— OIpPENENATh BAJIEHTHOCTb M CTENEHb OKHUCJIEHUS XUMHYECKUX 3JEMEHTOB B
COCAMHEHUSAX  Pa3IMYHOIO  COCTaBa, MPHUHAJIECKHOCTH  BEHIECTB K
OTpeNIeIEHHOMY KJIACCy COCIMHEHUU 1Mo (hopmynam, BHJ XUMUYECKOU CBSI3U
(KOBaJIeHTHAas, HWOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX COEIUHECHUSX,
3apsA]l MOHA IO XUMHYECKOW (opMyIe, XapakTep Cpebl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHUM, TUN KPUCTAUINYECKOM PEUIETKHM KOHKPETHOTO
BEILIECTBA;



packpbiBaTh cMbica [lepuogumueckoro 3axkona JI. M. Mengeneesa wu
JEMOHCTPUPOBATH €r0 MOHUMAHHE: ONMKUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dopmy Ileproanyueckoit cucTeEMbl XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHITHS
«rnaBHasg moarpynna (A-rpynma)» u «mnobounas noarpynma (b-rpymma)y,
Majble U OOJIbIINE MEPUOJIbl, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B
NEPUOJUYECKON TaOIuIEe, C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3aps] sjpa, oOlIee YHUCIIO 3JIEKTPOHOB U
pacrpefieieHue HUX [0  JJCKTPOHHBIM  CIOSIM), OOBSCHATH  OOIIUe
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JIEMEHTOB M HMX COCJIMHEHUU B
npenenax MajiblX MEpPUOJIOB M TJIABHBIX MOATPYNN C YYETOM CTPOCHUS HUX
aTOMOB;

KJacCcu(UIUPOBATh XMMHUYECKHUE DIIEMEHTHI, HEOpraHMYecKUe BEUIECTBa,
XUMHYECKUE peakiuu (10 YUCITy U COCTaBY YUACTBYIOUIMX B PEAKI[MU BEIECTB,
0 TErIoBOMY 3(P(HEeKTy, M0 HU3MEHEHUIO CTENEHEeW OKUCICHHUS XUMUYECKHX
AJIEMEHTOB);

XapaKTepu3oBaTh (OMHCHIBATH) OOIIME U CHEHUPUUYECKUE XUMHUYECKHE
CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOJITBEPK/asi ONMKUCAHUE NPUMEpPaMu
MOJIEKYJISIDHBIX ¥ HWOHHBIX YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkiuu;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTUYECKON NHCCOLMAIMU KHUCIIOT, IIEJI0YeN U
coJiei, TOJHBIE W COKpAUIEHHBIE YpPAaBHEHMsI peEaklUid HMOHHOTO OOMEHa,
YpaBHEHUS PEaKIUil, MOATBEPKAAIOIMINX CYIIECTBOBAHUE T€HETUYECKOU CBS3U
MEXKIy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

pPacKpblBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBHUTEIIBHBIX  PEaKIMUil
MOCPEJICTBOM COCTaBIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKInii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;
BBIYHCISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO UM MOJIIPHYKO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEeHTa 1o (HopMyJie COSUHEHHSI, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI 110 YPABHEHHUIO XHUMHUYECKOU
peakuu;

co0oaTh MpaBuja MOJB30BaHUS XHMHUYECKOM MOCYyAOHM M J1abopaTOPHBIM
o0opyI0BaHUEM, a TaK)Ke MpaBUiia OOpaIleHHsl ¢ BEIIECTBAMU B COOTBETCTBUU
C HUHCTPYKIMSIMHU MO BBIMNOJHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB MO
HOJYYEHUIO M COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHMAKa M YTJIEKUCIOrO
rasa);

IPOBOJIUTh PEAKLMH, MOATBEPKAAIOUIME KayeCTBEHHBIM COCTaB pa3IMYHbIX
BEILECTB: PACIO3HABATh OMNBITHBIM MYTEM XJOpPUI-, OpPOMHA-, HOIAUMI-,
kKapOoHat-, ¢ocdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI



aMMOHHUSI W WOHBl HM3YYCHHBIX METAIOB, TIPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC ONEPAIMHM MBICTUTEIBHOW MEATCTLHOCTH — aHAN3 |
CUHTE3, CpaBHEHHE, 000OIlEHHE, CUCTEMATU3AIMIO, BBIABICHUE MPUUYUHHO-
CIICICTBCHHBIX CBS3€H — I M3YYCHHUS CBOWMCTB BEIIECTB M XUMHYECKHX
peakiui, eCTeCTBEHHO-HAy4YHbIE METOJbl T[IO3HAHUSI —  HaOJIOJEHUE,
U3MEPEHUE, MOJICIIUPOBAHKE, YKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ).



9 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoabubie | IIpakTHyeckue (un¢poBbie)
NPOrpamMMbl Bcero
padoThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
Pasnen 1. BemecTtBo 1 XMuMHU4ecKHe peakun
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS] JUCCOIUALIHS. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3pen 2. HemeTa/sILI M UX COeIUHEHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYIIBL 24P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 BHCHI\-;GHTO]I: IVAI-)r nbl. YTIIepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. MeTajjibl M UX COCANHECHUSA

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
) 7 1 2
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20

Pa3nen 4. Xumus u okpy»aonas cpeaa

4.1 BemecrBa 1 MaTepHaibl B )KM3HH YeJIOBEKA 3 bubimoreka IIOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE BpeMst 3 uomorexa 11O

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

KoaunuyecTBo yacoB

Ne i/ Tema ypoxka
Bcero KonTpoJsbHbie paboTsl

1 [Iepnoanueckuit 3akoH. lleproaudeckas cucTeMa XMMHYECKUX JIEMEHTOB 1
.. Menneneena

9 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHMUUYECKUX DJIEMEHTOB IEPBBIX 1
TPEX NEPUOI0B

3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
Bubl XuMUYeCKO# CBSI3M M TUITHI KPUCTAJUTMYECKUX PEMIETOK

5 Kontponsnas padora Ne 1 nmo teme «IloBTOpeHue u yriyOiieHue 3HaHUN 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccudukanys XuMudecKuX peakiuii Mo pa3audHbIM MTPU3HAKAM 1

7 [TonsiTue 0 CKOPOCTH XMMHUYECKON peakuuu. [IoHSATHE O TOMOTE€HHBIX U 1
TFETEPOrE€HHBIX PEAKIIHIX

3 [lonatne 0 XuMHUUYECKOM paBHOBeCHU. PaKTOPBI, BIMSIOLIME HA CKOPOCTh 1
XUMHUYECKON PEAKLUHU U MOJI0KEHUE XUMHUECKOTO pPaBHOBECUS

9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1

10 Teopust  snmexkrponuTuueckord  aucconumanuu. CuibHble © cinadbie 1
3EKTPOJIUTHI

11 Hounble ypaBHEHUS peakuii 1

12 XVMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUW B CBETE IMpEACTaBICHHI 00 1
ANEKTPOJUTUYECKON JUCCOLMAIIIT

13 XUMUYEeCKHEe  CBOMCTBa cojeil B cBeTe  MmpeAcTaBleHud o0 1
ANEKTPOJUTUYECKON JUCCOLMAIIIT

14 [Tonsartue o runponuse conei 1




15 O06o001IeHne U cucTeMaTH3alus 3HAaHUN

16 [TpakTudeckas padora Ne 1. «PernieHne SKCIIepUMEHTATBHBIX 321249

17 KontponeHast padota Ne 2 mo Teme «DNEKTPOJIMTUYECKAs TUCCOIUAIIHSL
XUMHYECKUE PEeaKlii B pacTBOpax»

18 OOmias xapakTepUCTHKa TaJOreHOB. XMMHUYECKHE CBOMCTBA Ha IpUMeEpe
xJiopa

19 XnopoBojopoa. ConsHas KHCIOTAa, XUMHYECKHE CBOMCTBA, IOJIyYEHHE,
MIPUMEHEHHE

20 [Ipaktnueckas pabora Ne 2 mo Tteme «llosyueHue CONSHON KHUCIIOTHI,
M3y4YeHUue €€ CBOMCTB»

21 Bobrunicnenuss mo ypaBHEHHUSM XHMMHUYECKUX peaklUMi, €eclIM OJWH U3
peareHTOB JIaH B U30BITKE

22 OOmast xapakTepuCTHKA AIeMEHTOB VIA-rpymisr

23 AmnorponHbie Moudukanuu cepbl. Haxoxmenue cepsl U €€ COeTMHEHUI B
npupoje. XMMHYECKHUE CBOMCTBA CEpPbI

24 CepoBonopo, cTpoeHue, (pu3ndecKkue 1 XUMUYECKUE CBOMCTBA

o5 Oxcunbl cepol. CepHasi KHCIOTa, (pU3MUECKHE UM XHUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE
XUMUYECKHE pEaKIuy, JIeKallue B OCHOBE MPOMBIIUICHHOTO crocoda

26 MOJIyYEHUSI CEpHOM KHUCIOTHl. XHMHUYECKOE 3arpsi3HeHUE OKpYXKaroulei
Cpelbl COETUHEHUSMU CEPhI

27 Brruricnenue MaccoBoi 10711 BBIXO/A MPOIYKTa PEaKIuu

08 OO01as xapakTepucTUKa eMeHTOB VA-rpynnbsl. A30T, pacpoCTpaHEeHHE B
npupoje, puznyeckre 1 XUMHUYECKHe CBOICTBA

29 AmMmuak, ero ¢usnyeckMe M XHMUYECKHE CBOICTBA, TMOJIydYeHHE W
IIPUMEHEHHE

30 IIpaktuyeckas padota Ne 3 nmo teme «llodyueHue aMmMmuaka, U3ydeHue €ro




CBOWCTB»

31 A30THas KUCIOTa, € PU3nUecKre U XUMUYECKUE CBOUCTBA
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B KAauyeCTBE MUHEPAIbHBIX

32 yIoOpeHuit. XUMHYECKOE  3arpsi3HEHHE OKpY>Karolen Cpelibl
COEIMHEHUSIMU a30Ta

33 ®dochop. Oxcun docdhopa (V) u dochopnas kucmora, ¢uznueckue u
XUMHUUYECKUE CBOMCTBA, MOTYYECHUE

34 Ucnonw3oBanne ¢dochaToB B KauyeCTBE MHUHEPATBHBIX  yIOOpEHUIA.
3arpsi3HeHHe IPUPOIHOM cpesbl pocharamu

35 Vrnf:pon, pacnpocTpaHeHHEe B TpuUpojsie, (GU3NYECKHE U XUMHUYECKHE
CBOICTBa

36 Oxcunsl  yrmepojga, uX  (u3uMyeckue ¢ XUMHYECKHE  CBOMCTBA.
DKOJIOTHYECKHE TIPOOIIeMBI, CBSI3aHHBIE C OKcHIoM yrieponaa (1V)

37 YronpHas KucioTa u e€ coiu

38 [Ipaktuueckass pabora Ne 4 mo Tteme "[lomydeHue YriaeKUCIOTO rasa.
KadectBennas peaxius Ha kapOoHaT-HOH"

39 [lepBoHauanbHble TMOHATUS OO0 OpPraHWYecKUX BEHIECTBAX KaK O
COEIMHEHUSX yIriiepoa

40 Kpemuwuii u ero coenuHeHus

41 [Ipaktrueckas padorta Ne 5. Permenue skcrepuMeHTaIBHBIX 33/1a4 10 TEME
«Baxxneilime HeMeTaIbl U UX COSAUHEHUS»

42 KontponpHas pabota Ne 3 mo Teme «BakHelime HeMeTalibl U HX
COEJIMHEHUS
OOmass  XapakTepuUCTUKAa XUMHUYECKHMX DJIEMEHTOB —  METalJIOB.

43 Meraminueckass CBsI3b M METAUIMYECKas KpPUCTAJUIMYECKash pelérka.
du3nyecKre CBOKNCTBAa METAIIOB

44 XVMMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMHUYECKUN DPsii HANPSDKEHUN

MCTaJlJIOB




O6mue crmocoOsl monydeHuss MeTtaioB. CruraBel.  BelumcieHus 1o

45 YPABHEHUSIM XMMHUYECKUX PEAKUUW, €CJIM OJUH W3 PEAreHTOB COIEPKHUT 1
MIPUMECH

46 [TonsiTHE O KOPPO3WH METAILIOB 1

47 [[{er0uHbBIE METAILITB 1

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus 1

49 IllenoyHo3eMeNBHBIE METAIIIBI — KAJIBIIUN U MarHui 1

50 Baxuerime coeTMHEHNS KaTbLIHs 1

o1 O06o001enre U cucTeMaTru3aus 3HaHU 1

52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 1

53 [IpakTueckas padora Ne 6 mo teme «KEcTKOCTb BOABI U METOMABI €€ 1
YCTpaHCHHSI»

54 ATOMHUHHI 1

55 AMdoTepHbIe CBOMCTBA OKCHIA ¥ THIPOKCHUIA 1

56 XKeneso 1

57 Oxcunpl, TuaApoKcu b 1 conn xkenesa (II) u xxeneza (I1T) 1

58 O06o01eHre 1 cucTeMaTr3alys 3HaHW 110 MeTajliaM 1

59 [Ipaktuueckas padota Ne 7. PermeHue 3KcriepuMeHTaNIbHBIX 3a1a4 110 TeMe 1
«Baxuneinme MeTauibl ¥ UX COSAMHEHUSD
Borunicnenuss mo ypaBHEHHUSM XHMHUYECKUX pEaklud, ecld OIUH U3

60 peareHTOB JIaH B U30BITKE WM COJCPKUT MPUMECH. BBIYMCIIEHUST MacCOBOM 1
JIOJIU BBIXO0J1a IPOJYKTA pPEeaKIHH

61 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN 10 TEME METAIUILI 1

62 KontponsHast pabora Ne 4 mo Teme «BaxHeilmue MeTamnsl U HX 1
COCTMHEHUS»

63 BemecTBa 1 Matepualibl B MOBCEHEBHOM KU3HU YETOBEKa

64 XUMHYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




65 Ponb XuMuu B pelieHHH SKOJIOTHUECKUX MpooIeM 1

66 PesepBHbIii ypok. O06o0OUIeHMEe M cHCTEMATHU3alUsl 3HAHUH 10 TEPBOMY 1
pazneny

67 PesepBublii ypok. O0o00mieHue M cucTtemMaTu3alus 3HaHUM O BTOPOMY 1
pasneny

68 PesepBHblii ypok. O06001IeHne U CUCTeMaTHU3alMsl 3HAHUM 10 TPETheMY 1
paznery
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IIpoBepsiemble Tpe0OBaHMA K  pe3yjabTaraM OCBOCHHMSl OCHOBHOH
o0pa3oBaTeJIbHOM POIPAMMBI

9 KJj1acce

Kon IIpoBepsiemble npeMeTHbIE Pe3YJIbTATHI OCBOEHHUSI OCHOBHOIA
NPOBEPSIEMOT0 o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 0011er0 06pa3oBaHus
pe3yJbTaTa

1 Ilo Teme: «BemecTBo U XUMHUY€ECKas PECAKIUD)

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHSATUH: PacTBOD,
ANIEKTPOJIUTBI, HEDJIEKTPOJUTHI, AJIEKTPOJUTUYECKAs AUCCOLMAINS,
peakuuu HMOHHOro OOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTuMbIe u HeoOpaTUMBbIe peakuuu, OKHUCJIUTEIBHO -
BOCCTAaHOBUTEJIbHBIE PEAKI[UH, OKUCIUTEIb, BOCCTAHOBUTEINb, OKUCICHHE
U BOCCTAHOBJIEHHME, aJUIOTPOMUs, aM(OTEPHOCTb, XWMHUYECKasi CBS3b
(KoBajieHTHasi, MOHHAs, METaJUIM4yecKas), KpUCTaUIMYecKas pelleTKa,
CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKINH

1.2 UILNTIOCTPpUPOBATh B3aWMMOCBA3b OCHOBHBIX XHWMHYCCKUX HOHATUA WU
MNPUMCHATH OTHU NOHATUA ITPHU OITMCAHHUU BEIICCTB N UX HpeBpaH_[eHI/Iﬁ

1.3 COCTaBJISITh YPABHEHUS DJIEKTPOJUTHYECKOW JIUCCOIMALIAM KHCIIOT,
eao4Yed M COJied, MOJIHBIE M COKpAIllEHHBIE YPAaBHEHHS PEAKIUM
HOHHOTO OOMEHa

1.4 PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUil
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa 3TUX peaKIuil

1.5 MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKOUN peaKInu

2 IIo Temam: «HeMmeTaauabl U MX coeauHeHHsH» M «MeTaJabl H HX
COeIMHEeHUD

2.1 XapaKTepH30BaTh (OMHUCHIBATh) OOIIME M CleNU(DUUSCKHE XUMHUYCCKUE
CBOWMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOJATBEPXKIas OIMCAHUE
pUMEpaMU MOJICKYJSIPHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKIuii

2.2 COCTaBIIATh YPaBHEHHUS pPEAKIH, MOJITBEPXKIAOIINX CYILECTBOBAHUE
TEHETHYECKOM CBSI3U MEXK/y BEIIECTBAMHU PAa3IMYHBIX KJIACCOB

2.3 IIPOIrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HX CTPOCHHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIOBHUAX

24 clenoBaTh  MpaBUaM  TMOJb30BAaHUS  XUMUYECKOW  MOCYAOW U
71a00PaTOPHBIM 000PYIOBaHHEM, a TAKXKE MpaBUIaM 00palleHus

2.5 C BCIICCTBaAMHU B COOTBCTCTBUU C HWHCTPYKHOUAMU TII0 BBIITOJTHECHUIO
Ha60paTOpHLIX XUMHUYCCKHUX OIIBITOB II0 IIOJYUCHUIO U CO6I/IpaHI/IIO
r33006p33HLIX BCIICCTB (aMMI/IaKa " YIJICKHUCJIIOTO ra3a)

2.6 OPOBOJUTH  pEakIMM, TMOATBEpPXKJIAIOIIME KAaueCTBEHHBI  COCTaB
pa3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM IyTE€M XJIOpHU-, OpOMU/-,
uoua-, kapOoHat-, ¢ocdar-, cuiaMKar-, cyiab(ar-, THAPOKCUA-HOHBI,
KaTHOHbI aMMOHUS, MOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOILIHE B
BOJIHBIX pacTBOpax HEOPraHMYECKHX BEIECTB

3 ITo Teme: «XuMHS H OKPYKAKOIIASA CPeAay

3.1 PACKPBIBATH CMBICJI OCHOBHBIX XMMHYCCKHX TMOHSATHI: HI[K BCIICCTBA,




KOPpO3Hsl METAJIJIOB

3.2 MPUMEHATH OCHOBHBIC OTICPAIIMU MBICIHTEILHOM IEITEIIPHOCTH — aHAJIM3
U CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEMAaTU3allii0, BBISBICHHE
NPUYMHHO-CJICICTBCHHBIX CBSI3€H — I M3Y4YCHHUS CBOWMCTB BEIECTB W
XUMHUYECKUX PEaKIMH; €CTECTBCHHO-HAYYHBIC METOMAbI MO3HAHUS —
HaOJF0/ICHHE, U3MEPEHUE, MOJICIUPOBAHHUE, IKCIIEPUMEHT (peabHBIN U
MBICJICHHBIN)

IIpoBepsiembie Ha OI'D mo xumMuu TpedOBaHMSA K pe3yJbTaTaM OCBOCHUA
OCHOBHOI 00pa30BaTeJIbHOI MPOrPaMMbI OCHOBHOI'0 0011er0 00pa3oBaHus

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NPOBEPsIEMOro o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yabTaTa
1 [IpencraBnenue:
1.1 O TIO3HABAa€MOCTH SIBIEHUM NPUPOJBL, MOHHUMAaHHE OOBEKTHBHOMN

3HAYUMOCTH OCHOB XHUMHUYECKOW HayKH Kak OO0JaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeld KyJabTypbl M MPaKTUYECKOU
NeATEeNbHOCTH 4YeJOBeKa B  YCIOBHUAX COBPEMEHHOIO OOIIECTBa;
ITOHMMAaHHE MECTAa XUMUU CPEJIA IPYIUX €CTECTBEHHBIX HAYK

1.2 O HAY4YHBIX MCTOJax IIO3HaHHWA, B TOM YHCIC SKCIICPUMCHTAJIBbHBIX U
TCOPETUYCCKHUX  MCTOJaxX  HCCICIOBaHHA  BCHICCTB H  HU3Y4YCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHE HCIIOJIB30BAaTh MOACIIN IJIA 00BIACHEHHSA
CTPOCHH aTOMOB M MOJICKYJI

1.3 0 cepax mpodeccHnoHANBHOW ACATEIHHOCTH, CBS3AaHHBIX C XUMHEH H
COBPEMECHHBIMHA  TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha  JOCTIDKEHHSX
XMUMUYECKOH HAyKH, YTO IIO3BOJUT OOYYaIONIMMCS paccMaTpUBaTh
XHMUIO Kak cepy cBoei Oynymiei npoecCHOHATBHOMN AEATEIbHOCTH U
CllenaTh OCO3HAaHHBIN BBIOOpP XUMHUHM KaK MPOQPHIBLHOTO MpeaMeTa MpH
niepexo/ie Ha YpOBEHb CpelTHero o0miero o0pa3oBaHus

2 BJ'Ia,Z[eHI/Ie CHCTEeMOM XHMHYECKHUX 3HAaHUH WU YMCHHUE TIPUMCHATH
CUCTCMY XUMHWYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:
2.1 Ba)KHEHIIIME XUMWYECKHE IIOHATHSA. XUMHWYECKUM JJIEMCHT, AaTOM,

MOJIEKYJa, BEIIECTBO, MPOCTOE M CII0KHOE BELIECTBO, OJHOPOJHAs U
HEOJHOPOJHAsl CMECh, OTHOCUTEIIbHBIE aTOMHAsI U MOJICKYJISIpHasi MacChl,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MOJIAPHBI 00beM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb (CpeiHss), XUMHUYECKas peaxius,
pEeaKLUU COEIUHEHHUs, PEAKLUUU pA3JIOKEHMs, DPEaKLUUU 3aMelleHus,
peakuuu oOMeHa, TerIoBOM A3PPEKT peakuu, K30~ U IHA0TEPMHUUECKUE
peaKkIuu, pacTBOp, MaccoBas JOJS XMMHYECKOrO DJJIEMEHTAa B
COEIMHEHUH, MAaccoBas J10JI1 U MPOLIEHTHAs KOHLEHTpalLUs BELECTBA B
pacTBope, sIpo aroma, IEKTPOHHBIM €O aToMa, aTOMHas OpOuTalb,
panuyc aTtoma, BaJ€HTHOCTb, CTEIIEHb OKHCIIEHUS, XMMHUYECKas CBS3b,
NIEKTPOOTPHULATENBHOCTD, TOJISAPHAS U HEMOJSAPHAs KOBAJIEHTHAs CBSI3b,
HOHHAsl CBfA3b, METAJUINYECKAsl CBA3b, KPUCTAUIMYECKAsT pEIIETKA
(aToMHas, WOHHAs, METAJJIMUECKas, MOJEKYJIspHas), HOH, KaTHOH,
AQHUOH, DJIEKTPOJUT U HEIJIEKTPOJINT, DIEKTPOIUTUUECKAS TUCCOLMALINS,
peakiuMM  MOHHOTO  OOMEHa,  OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE




peakyu, OKUCIUTENIb U BOCCTAHOBUTEIIb, OKACIEHNE U BOCCTAHOBIICHHUE,
JNEKTPOJIN3, XUMHUYECKOE paBHOBEcHE, OOpaTHMble U HeoOpaTUMbIe
peaknuu, CKOpOCTb XMMUYECKOM peakluuH, karanusarop, 111K, koppo3us
METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMHH: 3aKOH COXpPaHEHUS MacChl,
nepuoanueckui 3akoH [[.M. MenneneeBa, 3aKkOH MOCTOSTHCTBA COCTAaBa,
3aKOH ABOTaapo

2.3

TEOPUHU XUMUHU: aTOMHO-MOJIEKYJISIpHAs TEeopHs, TEOPHS
JIEKTPOJUTHYECKON JUCCOLMALINN

Brnagenne ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMEHHE MPaBUJIbHO MCIOJIb30BaTh U3yYEHHbIE BELIECTBA U MaTepUalIbl (B
TOM 4YHCJIE MHHEpaJlbHbIE yIOOpEHHS, METaUIbl U CIUIaBbl, MPOAYKTHI
nepepaboOTKM  MPUPOAHBIX  MCTOYHUKOB  YIJIEBOAOPOJOB  (yrui,
MPUPOJHOTO Ta3a, HedTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MIPOU3BOJICTBE U TIOHMMaHUE 3HAUEHUs JKUPOB, OEIKOB, YIJI€BOJOB IS
OpraHu3Ma 4eJOBeKa,; YMEHHE MPOTHO3UPOBATH BIUSHUE BEIIECTB U
XMMUYECKUX TIPOLIECCOB HA OPraHU3M uYeJIoBeKa M OKPYKAIOIIYIO

MIPUPOJHYIO CPEY

3.2

YMEHUE HWHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTHUX
y4eOHBIX PEIMETOB

3.3

HaJU4YMe OMBITa pabOTHl C PA3TUYHBIMA UCTOYHUKAMH WH(MOPMAIUU 10
XUMHHM (HaydHas M HAy4YHO-TIOMYJSpHAas JIUTEparypa, CJOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OILIEHWBAaTh WHGOPMAIUMIO O BElIECTBaX, HX
MPEBPALEHUAX M MPAKTHUYECKOM NMPUMEHEHUH M YMEHHUE HCII0JIb30BaTh
ee JIJIs petieHus yaeOHO-TI03HaBaTeIbHbIX 3a/1a4

Bnagenue ocHoBaMHM MOHATUHHOTO ammapaTa ¥ CUMBOJHYECKOTO sI3bIKa
XMUMHH JJIs1 COCTAaBJICHUS POPMYNT HEOPraHMUYECKUX BEIIECTB, YpaBHEHUN
XUMHUYECKUX PEeakKIHii; ocHoBaMU XxuMuueckoi HoMmeHkIaTypsl (IUPAC
U TPUBHUATBHOM)

VYMeHne OOBACHATH CBI3b IIOJIOJKEHUS DJIEMEHTa B HCpHO,I[H‘ICCKOﬁ
CHUCTEMCE C YHCJIOBBIMH XapaKTECpHUCTUKaMHU CTPOCHUA aTOMOB
XUMHUYCCKHUX JJICEMCHTOB (COCTaB u  3apdana dapa, 06mee qucCJjio
3J'I€KTpOHOB), pacnpeaciaiCHucM  OJICKTPOHOB 110  OHEPIrE€THYCCKUM
YPOBHAM aTOMOB IICPBBIX TPEX IIEPHUOAO0B, KaJIUS U KAJIbLIUS

Hpe,Z[CTaBJ'IeHI/Ie (¢} HepHOﬂquCKOﬁ 3aBHUCHMOCTH CBOMCTB XHMHYECKUX
JJICMCHTOB (pazmyc aToMma, BJ'IGKTPOOTpI/II_IaTeJIBHOCTB), IMPOCTBIX H
CJIOKHBIX BCIICCTB OT IIOJOXCHHA JJICMCHTOB B Hepnommecxoﬁ
CHUCTCMC (B MAaJIbIX IIEpHUOOaX H I'JIaBHBIX Hoz[rpynnax) " 3JICKTPOHHOI'O
CTPOCHHA aTOMa

YMeHue kinaccuuIpoBaTh:

7.1

XUMHUYCCKHUEC 3JICMCHTLI

7.2

HCOPTraHUYCCKUC BCIICCTBA

7.3

XUMHYCCKHUEC pCAKIIUN

YMEHHE ONpEeAeIATh

8.1

BAJICHTHOCTH M CTCIICHb OKUCIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsAd MOHA

8.2

BUJ XHUMHUYECKOM CBSI3M MW THUI KpHCT&J’IHH‘-ICCKOfI CTPYKTYPBI B
COCAMHCHUAX

8.3

XapaKTCp CPCAbl B BOAHBIX paCTBOpPAX BCUICCTB (KI/IC.HOT, OCHOBaHHﬁ)




8.4

OKHCJIUTCIIb U BOCCTAHOBHUTCIIb

9 YMeHue xapakrepu3oBarh (PU3NUYECKUe M XMMHUYECKHE CBOMCTRA!

9.1 MPOCTHIX BEIIECTB (KHCIOPOJ, 030H, BOJOPO, TpaduT, anMas, KpeMHUH,
a3ot, ¢ocdop, cepa, XJIOp, HATPUN, KAIWUH, MAarHWH, KaJIBIIHMA,
ATIOMUHUM, KEJIE30)

9.2 CJIOXHBIX BEIIECTB, B TOM YHCJIC UX BOJHBIX PACTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCUJIBI U TUAPOKCcU bl MeTaiuioB I — A
rpyn, amomunus, meau (1), nunka, sxenesa (11 u I11), okeunel yriaepona
(IT u 1V), xpemuus (IV), azora u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTasi, cepHas, a3oTHcTas, as3oTHasd, (QochopHasd, yroiabHas,
KpEeMHHUEBask KUCII0Ta U UX COJIN)

9.3 MIPOTHO3UPOBATh U XapPaKTEPU30BaTh CBOKCTBA BEIIECTB B 3aBUCHMOCTH
OT WX COCTaBa U CTPOCHHUS, IPUMEHEHHUE BEIIESCTB B 3aBUCUMOCTH OT UX
CBOWCTB, BO3MOXKHOCTh TIPOTCKAHUS XHUMHYCCKHX MPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBIATh MOJICKYJISPHBIC M HOHHBIC YpaBHEHUS PEAKIIMH, B
TOM YHCJIC:

10.1 peakiuii HOHHOTO 0OMeHa

10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINIl

10.3 WUTIOCTPUPYIOMINX XUMHYECKHE CBOMCTBA M3YYEHHBIX KJIaccOB (IPYIII)
HEOPraHMYECKUX BEIECTB

104 TTOATBEPIKTAIOIIHNX TEHETHIECKYIO B3aMMOCBS3h MEXKTY HUIMHU

11 YMeHne BIUUCIATh (IPOBOIUTH PACUECTHI):

11.1 OTHOCHUTEIbHYI0 MOJIEKYJSIPHYIO M  MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JIOJIF0O XMMHYECKOTO AIEMEHTa B COCTUHEHUH

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra30B

11.4 0 YypaBHEHHUSIM XHMHUYECKHX PpEaKIH U HaXOAUTh KOJIUYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WIH MIPOJYKTOB PEaKIuu

12 Biianenue (3HaHME OCHOB):

12.1 OCHOBHBIMHM METOJIaMU HAy4YHOT'O TO3HaHUs (HAOIIO/IeHUEe, W3MEPCHHE,
JKCIEPUMEHT, MOJECIMPOBAHNE) MIPU U3YUCHUH BEIIECTB U XUMUYECKUX
SIBIICHUN; yMeHue cPOopMyIHpoBaTh NpodiIeMy U MPEATOXKUTh MyTH €€
pelieHus

12.2 Oe3omacHOil pabOTBI C XWMHYECKMMH BEIIECTBAMH, XHMHUYECKOU
NOCY/ION U J1abopaTOpHBIM 000pyI0OBaHHUEM

12.3 npaBuiiaMu 06€30MacHOro 0OpallleHusl C BEIECTBAMH, UCIIOJIb3YEeMbIMU B
MOBCEIHEBHOM JKM3HM, MpPaBWJIaMU TOBEJIEHUS B IENAX cOepeKeHus
3I0pOBbSI M OKpY)KalIleid MNpUpPOJHONH cpenbl; MOHMMAaHWE Bpena
(omacHOCTH) BO3JEHCTBUS Ha JKMBBIE OPraHU3MBI OMPEIeIEHHBIX
BEIECTB, CIMOCOOOB YMEHBIICHHUS U TMPEAOTBPALIEHUS WX BPEIHOTO
BO3JCHCTBUS

13 Hannune mnpakTUyecKuX HABBIKOB IJIAHUPOBAHHUSI W OCYLIECTBICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB!

13.1 U3y4eHUE U OMucaHue (PU3NYECKUX CBOWCTB BEIECTB; O3HAKOMIICHUE C
(U3MYECKUMU U XUMUYECKHMHU SIBICHUSIMH; OTBITHI, WILTIOCTPUPYIOIINE
MIPU3HAKY MPOTEKAHUSI XUMHUYECKUX PEAKITUil

13.2 n3yueHHre cnocoOoB pazeseHus cMecer

13.3 MOJTy4eHHUE KUCIOPOIa U U3yYEHHE €0 CBOMCTB; MOJTYYeHHE BOJOPOIa U




HW3YyYECHUE €r0 CBOMCTB; IMOJYYEHUE YIVIEKHUCIIOTO Tra3a U U3YYEHUE €ro
CBOMCTB; MOJy4CHUE aMMHAKa U U3YYEHHUE €r0 CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C  ONIPEIEICHHOM MacCOBOM  J0JeH
PacTBOPEHHOIO BELIECTBA

13.5 NPUMCHECHHUE WHAMKATOPOB (JIakMyca, MeTHiIopamka u (eHnondranenna)
JUIsL ONIPE/ICIICHUsI XapaKTepa Cpelibl B paCTBOPAX KUCIOT M IIEIOYeH

13.6 UCCIICIOBAaHNE © ONHMCAHWE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYCHUE B3aMMOJICUCTBHS KHCJIOT C METaIaMH,
OKCHJaMH  METAJUIOB,  pAacTBOPUMBIMH U HEPAaCTBOPHUMBIMHU
OCHOBAaHHSIMH, COJISIMH; TIOJy4CHHE HEPACTBOPHMBIX OCHOBAHUM;
BBITECHEHUE OJJHOTO METaJlIa JPY'HMM M3 PacTBOpa COJIM; UCCIIEIOBAHHE
aM(OTEepHBIX CBOMCTB 'MIPOKCHJIOB ATFOMUHHMS U ITMHKA

13.7 pelIeHHEe SKCIEPUMEHTANBHBIX 3a1a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKHX COCAMHECHHI; «IJIEKTPOJIUTHYECKAs ITUCCOIUALIMI;
«BaxxneHnnine HeMeTaIIbl U UX COCIHMHCHUSY; «BaxkHaennine MeTalIbl 1
HX COCTMHCHU

13.8 XUMUYECKHE SKCIEPUMEHTHI, WILTIOCTPUPYIONINE TPU3HAKU MPOTEKAHHS
peaximii 'OHHOTO 0OMEeHa; KaueCTBEHHBIE PEaKIIMK Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBI: XJIOPHI-, OpOMHI-, HOAWI-, Cyibdar-,
¢docdar-, kapOoOHAT-, CHUIMKAT-aHUOHBI, THUJPOKCHI-HUOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJblus, aJlOMUHUS, Keneza (2+) u xenesa (3+),
Menu (2+), mMHKa

14 Ywmenue:

14.1 MPEACTABIATh  PE3yJabTaThl  JIKCIEpUMEHTa B  (QopMe  BBIBOJOB,
JI0Ka3aTenbCcTB, TpaduKOB ¥ TaOMMII W BBISBIATH OMIUPHUECKHUE
3aKOHOMEPHOCTH

14.2 YCTaHABJIMBATh CBS3M MEXIY PEabHO HAOIIOMaeMBIMH XUMUYECKUMH

SBIICHUSIMU U TPOLIECCAaMU, MPOUCXOAAIIMMU B MaKpo- U MHUKPOMHpE,
00BSACHATH NPUYUHBI MHOTOOOpa3Hsl BEIECTB

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Xumusa: 9-f  kmacc: 0a30BBIE  YpOBEHB: y4eOHHMK; 5-€¢  UW3JaHUE,
nepepadoranHoe, 9 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.

AxknmonepHoe o0mectBo «M3natensctBo «lIpocBenienne»



METOJIUYECKHUE MATEPHUAJIbI JUISI YUUTEJIA

labpuensam O.C. Xumus. 9 kmacc: yd4eOHUK s 00Ie00pa3oBaTelbHBIX
yupexaenui O.C. I'abpuensn. — M.: IIpoda, 2007.

COopHuKk MarepuaqoB IO peanu3anuu  QeaepaibHOr0o  KOMIIOHEHTa
roCy/IapCTBEHHOTO CTaHAapTa oliero oopa3oBanus B 00111€00pa30BaTeIbHBIX
yupexaenusix Bonrorpanackoii oonactu -Boarorpan: Yuurtens, 2006.
INa6puensn O.C. Xumus. 9 kiacc: KOHTPOJbHbBIE U MTpoBepouHbie padoThl O. C.
IMabupuensa u ap. — M.: Jlpoda, 2003.

la6puensn O.C. Xumwmsa. 9 xmacc: pabouas Tterpaapr k ydeOnwky O. C.

INabpuensna O.C. I'abpuensia, A.B. Amykosa. — M.: [Ipoda, 2007.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

MynbTUMeuiHBIE 00pa30BaTEIbHBIE PECYPCHI.

http://www.chemnet.ru

lNazeta «Xumusa» u caut [ua yuurens <« uay Ha ypoK XUMHN»
http://him.1september.ru.

Enunas xomnekuus LIOP: IlpenMernas xosnexkuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
OnexkTpoHHass OuOIMOTEKa Y4YeOHBIX MaTEepHalOB MO XHMHUM Ha MoOpTaje

Chemnet.



