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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHus, IIPEICTABICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBE (QenepaibHOl paboueil mnporpaMmMbl
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIMHU MPENOIaBaHus yueOHOTo peaMeTa « XUMUs
B 00pa3oBaTeIbHBIX OpraHu3anusiax Poccutickoit deneparumu.

[IporpaMmma mo Xxumuu Aa€T TpeACTaBICHUE O IEsAX, OOIIed cTpareruu
OoOydeHHs, BOCIHTAHHWS W PAa3BUTUA OOYYAIOMIUXCS CPEICTBAMHU y4eOHOTO
peaMeTa, YCTaHABJIMBAET o0s13aTeNbHOE MPEAMETHOE COZIepXKaHue,
npeaycMaTpuBaeT pacnpeiesieHue €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazesiaM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIEseT KOJUYECTBEHHBIE U
KA4E€CTBEHHBIE XapaKTEPUCTUKU COZIEPIKAHMUS, PEKOMEHAYEM VIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouIuxcsi, OMNpPENeNIIeT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4YeHHUs XUMUU Ha YPOBHE IeJiel U3y4deHUs MPEeIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBLHOM JESATEIBHOCTH OOYYAOIIETroCs IO OCBOEHUIO
y4e0HOTr 0 CoJIep KaHusl.

3HaHUE XUMHUU CIY>KUT OCHOBOM st (OPMHUPOBAHUSI MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EAMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (OopMHUPYEMble XUMHUEH NPEACTABJICHUS O B3aUMOIPEBPAICHHUIX
SHEPrud M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATHHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3yyenne xumuu:

CIIOCOOCTBYET  peayi3allii  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMupoBaHUS KYIbTYpPhI IHYHOCTH, €€ 001IeH U (HYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jarommxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesTeIbHOCTH,
AKCIEPUMEHTAIBLHBIX M HCCIEA0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B TPOHECCHOHATBHON IeITELHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO PUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTU O0YUArOIITUXCS;



crocoOCcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B HKOJIOIMYECKOE
o0Opa3oBaHuE 00 yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYyYEHUM XUMHUU OOECIEUMBAIOTCS CHEUU(PHUKOM
colepXaHusi  y4yeOHOro IpenMera, KOTOpbIM  SBISIETCS  MEJarornyecku
aJanTUPOBAaHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha OMPEIEIEHHOM dTare e€
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOM XMMHHM UM HEKOTOPBIX OTHENbHBIX 3HAYUMBIX [OHATHU
OpraHUYECKOW XMMUHU.

CrtpykTypa coaepkaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOr0o nojaxoja K €€ m3ydeHuro. CopepaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHUA O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHIN O XUMHUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYPHO OPraHM30BAHBI [0 MPUHILHUITY
MIOCJIETOBATEIBHOTO PA3BUTHS 3HAHWK HAa OCHOBE TEOPETHUUECKUX MPEICTABICHUM
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepnonnueckoro 3akona Jl. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4E€HUS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3U;

— TMpeJCTaBiICHUH OO0 DIEKTPOJIUTUYECKOM JUCCOLMAlMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PpPAacCMATPUBAIOTCS HA OCHOBE OSMIMPUYECKU
MOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO
YPOBHA K JIpyromy, BBINONHSASA (YHKIUU OOBSCHEHUS W TPOrHO3HPOBAHMUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W IMOJyYEHHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHne mporpaMmbl IO XUMHUHU CHOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEACTABIICHNS] O XUMHUYECKON COCTABJIAIOIIEH HAYyYHOW KapTUHBI MUPA B JIOTHKE
€€ CHUCTEMHOW MpPUPOABL, LIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO H
METO/JaM IIO3HaHUsA B Hayke. M3ydeHue XUMUU NPOMCXOAUT C MPUBICYEHUEM
3HAHMM W3 pPaHee HU3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaromuid MUpy,
«buonorus. 5—7 knacce» u «dusnka. 7 Kmacey.

[Ipy wW3ydyeHUH XUMHUHU MPOUCXOAUT (HOPMHPOBAHUE 3HAHUWA OCHOB
XMMHUYECKON HayKH Kak 00JIacTH COBPEMEHHOI'0 €CTECTBO3HAHMUS, IMPAKTHUYECKOM
JESTENbHOCTH YEJIOBEKa M KAaK OAHOrO M3 KOMIIOHEHTOB MHPOBOU KYJIbTYpHI.
3amaua yd4eOHOTO MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMHUYECKUX
3HAHUN — BaXKHEUIHX (haKTOB, IMOHATHH, 3aKOHOB M TEOPETHUECKUX TOJIOKCHHUH,
JOCTYIHBIX OOOOIEHWI MHUPOBO33PEHUYECKOrO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TPU H3YyYCHUU BEUIECTB H
XUMHYECKUX PEaKlnii, B (OPMHUPOBAHUN U PA3BUTHH TO3HABATEIbHBIX YMEHHUH H
UX TPUMEHEHUU B Yy4YEOHO-NO3HABATENBHOW U Yy4e€OHO-MCCIIEI0BATEIbCKON
JeSITebHOCTA, OCBOCHMM TIpaBUJI 0€30MacHOro oOpalieHusi C BEIIeCTBaMU B
ITOBCEIHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYeHHE MPUOOPETH TaKHe 1EJH, KaK:

— (QopMHpOBaHUE WHTEIJIEKTYaJbHO pPAa3BUTOM JUYHOCTH, TOTOBOH K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHbHOMY NPUHATHIO PELICHU,
CHIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

—  HAmnpaBJIEHHOCTh OOy4YE€HHUS Ha  CHUCTEMaTU4YeCcKoe MpUOOIIEHUE
Oo0y4JarmMXcsd K CaMOCTOSTEIbHOW TMO3HABATEIbHOM AEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecreueHre yCclIoBUi, CIIOCOOCTBYIOMIMX MPUOOPETEHHUIO 00yYarOIIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCATbHOE 3HAYCHHUE IS
pa3NUYHBIX BUIOB JESTEIbHOCTH;

— (¢opmupoBaHue oO0me (QYHKIMOHAIBHOM U €CTECTBEHHO-HAayYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSCHATH H OIICHWBATH SIBJICHUS
OKPYKaIOLLIET0 MHUpa, WCIOJb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHUU
XUMHH, TPUMEHSTh WX TpPH pEIIeHHH NpoOJieM B TOBCEAHEBHOW KHU3HU U
TPYAOBOM JEATEIILHOCTH;

— (¢dopmupoBaHue y O0OYyYarOIMUXCS TyMAHHUCTUYECKUX  OTHOIICHHA,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsI BBIPAOOTKH SKOJIOTMYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN Cpeibl;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOCHHS  OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuiIs U HAMPaBICHHOCTH JajbHEHIIEro
o0y4eHus.

OOmiee YMCIO 4YacoB, OTBENEHHBIX IJIs M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eTr0 00pazoBanus B 9 kiacce — 36 yacoB (1 4ac B Heelo).



COJAEPXAHUE OBYUYEHUA

9 KIIACC

BemecTBO 1 XMMHYECKAs peakuus

Ilepuoanueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX JIEMEHTOB /.
N. MengneneeBa. CtpoeHne aTomMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KaAJIMUA, KaublUsi U UX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMUYECKUX
PEWETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKON PEIIETKU U
BUa XUMHYECKOU CBS3H.

Knaccudukaruss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K pa3IUYHbIM KJaccaM HEOPraHWYECKUX
COCIMHECHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukaius XuMU4YeCKUX peakiuid Mo pa3IuvyHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMYy 3((deKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, N0 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPaBHEHUS.

[Tonsitue o ckopocTH XuMu4eckoW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX M TeTePOTreHHBIX
peakuusax. [lonarue o karanuse. [loHsITHE O XUMUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XHUMHUYECKOW PEAKIUU M TIOJIOKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHCITUTETHPHO-BOCCTAHOBUTENBHBIC  PEAKIIMU,  DJIEKTPOHHBIM  OamaHc
OKHUCJIMUTENIbHO-BOCCTAHOBUTEJIBHON ~ pEaKIIMH. CocraBinenue  ypaBHEHHM

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HMCIOJIBb30BAaHUEM  METOAA
AJIEKTPOHHOT O OanaHca.

Teopus 3NEKTPOTUTUYECKON AUCCOLUALNN. DIEKTPOIUTHI K HEIJIEKTPOIUTHL.
Kartnonsl, annonsl. MexaHn3M IHCCOLMALIMM BEIIECTB C PA3IUYHBIMU BHAAMU
xuMuueckoil cBs3u. Crenens aucconnannu. CuiabHbIE U Ca0bIe 3JEKTPOIUTHI.

Peakiiun noHHOrO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIEHHBIE HWOHHBIC YypaBHEHWs peakuui. CBoWMCTBAa KHUCIOT,
OCHOBAaHMM W cCOJel B CBETE TMPEACTABICHUN 00 3JIEKTPOIUTHUECKOU
nucconuanny. KauectBeHHbIe peakuy Ha HOHBL. [IoHsATHE 0 THApOIN3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpadura M aiMasza), CJIOXKHBIX BEIECTB
(xopuaa HaTpusi), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOW peaKuuu



OT BO3ACWUCTBUA pPa3IMUHBIX (PAKTOPOB, HCCIECTOBAHHE AJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIENOYER M COJIEU
(BOBMOXKHO ~ HUCIIOJIb30BaHUE  BHUJEO  MAaTEpHalioB), TIPOBEJACHHUE  OINbBITOB,
WUIIOCTPUPYIOIIMX — MPU3HAKK  MPOTEKAHHs  peakuuid  HOHHOro  OoOMeHa
(oOpa3oBaHHME OcCaJKa, BBIJICICHHE Ta3a, OOpa3oBaHHWE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakuuu pa3ioXKEHHUs, COEAMHEHMS), pacliO3HABaHUE HEOPraHWYECKHUX
BEUIECTB C IIOMOIIBKD KA4YE€CTBEHHBIX pEaKUWid Ha HWOHBL, pEIICHHE
AKCIEPUMEHTAIILHBIX 33/1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mast xapakTepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOECHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MYecKue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMMHUYECKHE CBOMCTBA Ha [MpUMEpPE  XJIOpa
(B3auMOZICCTBHE C MeTaUlaMHd, HEMeTalaMH, IejJoyaMu). XJIOPOBOJIOPO.
ConsiHast KHCIOTAa, XMMUYECKHUE CBOICTBA, MOJyd€HHE, NpUMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YeJlOoBeKa. BakHellne XJIOpUIbl U UX
HaxXO0XKJICHHUE B IIPUPOLE.

OO6mas xapakrepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKUE CBOICTBa
IPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AITIOTPONHBIE MOAU(PUKALIMKM KUCIOPOIA
U cepbl. XUMUYecKkre cBoicTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3UUECKHE U
XUMHUYECKHEe cBOMCTBA. OKCHABI CEPhl KaK NMPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHast kuciora, ¢u3MYecKue U XUMUYECKHMe CBocTBa (oOIlIuMe Kak
IpENCTaBUTENsT Kjlacca KUCIOT U crenuduueckue). XUMHUYECKUE PEaKIlvH,
JeKale B OCHOBE IPOMBIIUIEHHOTO CIOC00a TOJIyYeHHS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoTbl. Coau CEpHON KUCIOThI, KAYECTBEHHAsI PEaKIUsl Ha
cynbdar-uoH. HaxoxaeHue cepbl M €€ COCAMHEHUH B TpHUpPoJe. XUMHUUECKOE
3arpsi3HEHUE OKPY’KAIOIEeW Cpellbl COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIH,
3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €T0 MPeIOTBPAICHUSI.

OO6mast xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKHUCIEHHUs. A30T, paclpOCTPaHEHHE B NPUPOJE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUYECKUE CBOMCTBA, MONyYeHHe U npuMeHeHue. Conu aMMOHMS,
ux (U3NYECKUE U XUMUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHS. A30THas KHCIOTa, €€ MOoJydeHue, (PU3nyecKkue W XUMHYECKUE
cBoiicTBa (0OIME€ KaK MPEICTaBUTENsI Kjacca KHUCIOT W crenuduyueckue).
Hcnionp3oBaHuEe HUTpPATOB M COJEH aMMOHHS B KadeCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpeibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arps3HEHUE BO3JyXa, MOYBBl U BOJOEMOB). Docdop,



aitorponHeie Monupukanuu (Gocdopa, (uznUecKkue M XUMHUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKHUE CBOWCTBA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATBHBIX YA0OPEHHUIA.

OOmas xapakrepuctuka 3yeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEIEHU  OKHUCIEHHUS.  YTIEpPOoJ,  auIOTPOIHBIE
MoAu(pUKalUKM, PACIpPOCTpPaHEHUE B MNpuUpoAe, GUMYECKUE U XUMUUYECKHUE
cBoiictBa. Ancopouus. Kpyrosopot yriepoaa B mpupoae. Okcuasl yriepojaa, ux
dusnueckne W XMMHUYECKHE CBOMCTBA, JEHCTBME HA KHUBBIE OPraHU3MBI,
MOJIydYEHUE W TPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a TI00QJLHOTO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIN
s dexT. YroapHas KUCIOTa U €€ CONM, X (PU3NYECKUE U XMMUYECKUE CBOMICTBA,
nojyyeHue u npuMmeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapObOHATOB B OBITY, MEAUIIMHE, MPOMBINIJICHHOCTA U CEILCKOM
XO35MCTBE.

[lepBoHaYaTBHBIC TTOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoza (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPOJIOB (yrojiib, NPUPOJIHBIA Tra3, HePTb),
MPOAYKTHl MX TepepadoTku (O€H3MH), UX POJib B OBITY M MPOMBIIUICHHOCTH.
[TonsiTne 0 OMONOrMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBojax — U Ux
poJii B KM3HM UelOBeKa. MarepualibHO€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCANHEHHM.

KpeMHuuii, ero ¢usnueckue M XUMHYECKHUE CBOICTBA, INOJyYEHUE U
npuMenenne. CoeauHeHuss KpeMHus B mpupoge. OOmiue mnpeacraBiieHUs 00
okcuae kpeMHusa (IV) u kpemHueBoit kuciore. CUIMKAThI, UX MCIIOJIL30BAaHHUE B
OBITY, B TIPOMBIIIUICHHOCTU. BaxkHelIilne CTpOUTEIbHbIE MaTepHasibl: KepaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [Ipobiempl 0e30MacHOrO HCIONb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOW KU3HU.

Xumuueckuii IKCnepumMenn:

M3y4eHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSHOW KHCIIOTHI,
IPOBEJICHUE KaYECTBEHHBIX PEaKIMil Ha XJIOPUA-MOHBI U HAOII0CHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalMue (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB),
O3HaKOMJICHHE C oOpa3lamMu XJOpPUIOB (TJIOr€HUIOB), O3HAKOMJIEHHE C
oOpasmlamMu  cepbl U €€  COCAMHEHUSIMH  (BOSMOXXHO  HMCIOJIb30BAaHUE
BUJIEOMATEpPHUAJIOB), HAOIOIeHNE Mporiecca O0YTIIMBaHUS caxapa MoJ JICUCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTHI, M3YyYCHUE XHUMHUYECKHX CBOMCTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHNE KaYeCTBEHHON peakiuu Ha Cyibdar-
MOH U HaOIIOZIcHWE TpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiictBaMu azora, (ochopa U HMX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEPHAJIOB), o0Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPECHH, MOITyUICHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB aMMHaKa, MPOBEICHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U M3yUYEeHHUE MPU3HAKOB
MX IPOTEKaHUs, B3aNMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOW KHUCIIOTBI C ME/IBIO
(BO3MOXHO VICIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4ECHUE MOJEeIen
KPUCTAUIMYECKUX PEMIETOK anmasa, rpadura, QyiaepeHa, O3HAKOMIJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM TMPOTUBOTa3a, MOJydeHUEe, COOMpaHue, paclio3HaBaHWE M M3y4CHUE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBEJACHUE KaueCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAaT-UOHBl WM W3YYCHHE IIPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJIEHHE C
NPOAYKLIMEN CHIMKATHOM IPOMBIIUICHHOCTH, PEIIEHUE JKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHennme HeMeTauIbl U UX COEUHEHHUS.

MeTanibl 4 MX COeIUHECHUSA

OO61mast xapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB Ha OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYeCKHX dieMeHtoB /[l WM.
MenpneneeBa u crpoeHuss aToMoB. CTpoeHHE MeETaJIoB. MeTraunueckas CBsI3b U
METAJUIMYECKass  KPUCTAUIMYECKAass  pEIIETKa.  DJIEKTPOXMMHUYECKUU  pAll
HarpspkeHUH MetaioB. @U3nyeckne U XMMUYECKHUEe CBOMCTBAa MeTauioB. O0ume
crocoObl ToNlydeHus: MeTayuioB. [loHATHE O KOPPO3UMM METAJIOB, OCHOBHBIC
CcrnocoObl 3amMThl UX OT Koppos3uu. CrmjaBel (CTalb, YYryH, AIOPATIOMUHHIMA,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounble MeTaiuibl: mojioxkeHue B [lepronnueckord CUCTEME XMMHUYECKHUX
anemenToB /. Y. MenzaeneeBa, CTpOEHHME UMX aTOMOB, HAaXOXICHUE B MPUPOJE.
Ou3NYecKre U XUMHYECKHE CBOMCTBA (HAa mpuMepe HaTpusd U Kanusi). OKCUIbI U
TUJIPOKCHABI HATpusd MW Kanus. [IpumeHeHue 1IEeTOYHBIX METaUIOB W HX
COCIMHEHU.

[[lerouHO3€MENBHBIE METAJUIBI  MarHMi W KalblUW: I[OJOXKEHUE B
[Tepuoanueckon cucreMe xumuyeckux anemeHtroB . . Menneneesa, ctpoeHue
HX aTOMOB, HaX0XJI€HUE B Tpupoae. PU3NUECKUE U XUMUYECKHE CBOWCTBA MAarHus
U Kanpuug. Baxseimue coenvHeHUs Kaiblus (OKCUJ, THUAPOKCUI, COJIH).
XKécTkocTh BOABI M CTOCOOBI €€ YCTPaHEHHUS.

AmoMuHHN: TIoNiokeHue B Ilepruonnueckoil cucteMe XUMUYECKHUX JIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxoXKJeHUE B mpupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA AMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nmonoxenue B [lepuonnueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB [].
. MenneneeBa, CTpoeHHE aToma, HaxXOXICHUE B npupome. Pusnyeckue Hu
XUMHYECKHEe CBOMCTBA Xkele3a. OKCuabl, THIPOKCHIBI U con kee3a (II) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJTyYCHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C O0pa3laMHd METAJUIOB M CIUIABOB, HX (DU3NYECKUMHU
CBOWCTBAMH, H3Y4YEHHME  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJACHCTBUS OKCH[A
KaJdblMsl M HaTpus C BOAOM (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, MPOLIECCa TOPEHHUS XKeje3a B KUCIOPOJe
(BOBMOXKHO ~ HCTIOJb30BAaHUE  BHUACOMATEPUANOB), TMPU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMil Ha MOHBI: MAarHUs, Kajdblus, aJlOMUHUS, LMHKA, JKeJe3a
(IT) u xenesa (1II), meau (II), HaOmroAEHNE U OMUCAHUE TPOLECCOB OKPALIUBAHUS
IUIAMEHH HWOHAMM HATpHsl, Kalus U KaiblMs (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
U TUAPOKCH]IA IMHKA, pEIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1ay 1o Teme «BaxHeiiime
METaJJIbl U UX COCTUHEHUS.

XHUMHS M OKpPYKAKOIIAsA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEILIECTB U XUMHYECKUX peakiuid B ObITy. [lepBas momois mpu
XUMHUYECKHUX 0XKOraxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH cpeapl (IpenesibHas JOomycTHUMast
KOHIIEHTpalus BeuecTs, aajee — [1JIK). Ponp xuMuu B penieHnu 3K0J0rMUEeCKUX
npooJIEM.

Xumuueckuii IKCnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAIOB, MOJHMMEpPHbIC
MaTepHalIbl).

Mescnpeomemmnoie ceéasu

Peamm3zanmsi MeXnpeaMeTHBIX CBA3€M MpH W3YYeHHH XMMHUH B 9 Kiacce
OCYILIECTBJISIETCSI  4Yepe3 HCHOJIb30BaHUE Kak OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U MOHATHUH, SIBISIIONIMXCS CUCTEMHBIMH JJIsi OT/AEIbHBIX MPEIMETOB
€CTECTBEHHO--Hay4HOI0 LIUKJIA.

OO1Iue ecTeCTBeHHO-HAYYHbIC MOHSATHUS: HAy4HbIM (DakT, TUIOTe3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiIaccudukanus, TMEepUOJAUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCTUPOBAHHE, W3MEpPEHUE, MOJENb, SBICHUE, MapPHUKOBBIMI
a3 dekT, TEXHOIOT U, MaTepHaIbl.

duszuka: marepusi, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAJAMOAKTUBHOCTH, MOJEKYNA, JJIEKTPHUUYECKHN 3apsij, MPOBOIHHKH,
HOJYIPOBOJHUKHY, JUAJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAILITUYECKAs
peléTKka, CriaBbl, (U3UYECKHUE BEIWYUHBI, €IMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IIJIAHETHI, 3BE€3/1b1, COJHIIE.



buonorusi: ¢orocunTes, npixanue, Oumocdepa, SKOCHUCTEMa, MUHEpPATbHBIC
yI00peHNs, MUKPO3JIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIIbHbIE BEILIECTBA.

['eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOABI,
TIOJIE3HBIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ€ OOYy4eHHs] XUMUU B €AUHCTBE Y4EOHOH H
BOCIIUTATEJIbHON IE€ATEILHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMUA POCCUINCKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBWJIaMKW U HOpPMaMHU TMOBEJAEHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMSI, CAMOPA3BUTHS U COIIMATIN3ALIMN 00 yJaroLUXCS.

JIn4HOCTHBIE  pe3yJibTaThl  OTPaXalOT  TOTOBHOCTh  OOYyYaroUIuXxcs
PYKOBOJICTBOBAaTbCS CHCTEMOW ITO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIUpEeHUe OMbITa AEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIIUTAHMSI:

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydYHOMY HACJIEAWI0, MOHMMAaHWs 3HAYCHHS XUMHUYECKOW HAyKU B JKHU3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMAaLHEn o
MEPEIOBbIX JOCTHKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHUSX 00 yCTpOMCTBE MHUpa U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

IPEICTABIEHN O COLUMAIBHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHO-HCCIIeIOBATEIbCKOM, TBOPYECKOW W JpYrMX  BHOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM [EATENbHOCTH IpH
BBIMIOJTHEHUU Y4Y€OHBIX, T[103HABATENIbHBIX 337a4, BBINOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YU4E€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHIO
U B3aMMOIIOMOIIM B TMPOLECCe 3TOH Y4EOHOW MAEsITeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJACHUE U IMIOCTYIKM CBOMX TOBApUILUEH C IO3HULHH
HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIIOIIUE
OCHOBY JJIl IOHMMaHUsl CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlICHUsS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUA MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
IIPUPOHON CPENOU, O POJIU XMMHUH B O3HAHUM STUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHHUM MO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJIOaeMbIX TMPOIIECCOB W SIBJICHHIA,
NO03HABATEIbHOW, MH(OPMAIIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM 4YHUCJIE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4eOHBIMHM TEKCTaMHU, CIPABOYHOU



JAUTEPATYpOl, JOCTYNHBIMH TEXHUYECKUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M II03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTh MU
CHOCOOHOCTh K  caM0OOpa30BaHMIO, MPOEKTHOM W  HCCIEAO0BATEIbCKOU
NEsITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamlpaBJIEHHOCTH M YpPOBHS OOY4YEHHsS B
JaTbHEHIIIEM;

4) popMupoOBaHUSs KYJIbTYPbI 310POBbA:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3]I0pOBbIO, YCTAaHOBKH Ha 3I0POBBIA 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN U
HEMPUSATUE BPEAHBIX MPUBBIUEK (YOTPEOICHUS aJIKOroJisl, HAPKOTHUKOB, KypeHus),
HEOOXOJMMOCTH  COOMIOACHUS MpaBWJl OE€30MacHOCTH TMpU  OOpallleHud C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUYECKOMY M3yUYEHUI0 Ipodeccruid U Tpyaa pa3iIudHoOro poaa,
YBOXEHUE K TPYAy M pPe3yJbTaraM TPYAOBOM AEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMPEIMETHBIX 3HAaHUW MO XHMHHU, OCO3HAHHBIA BBIOOD
UHAMBUIYAJIbHOW TPAeKTOPUU IPOJOIKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycIreurHo! npodeccuoHanbHON JESTEIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCUOHAILHOM CPEIE;

6) PKOJI0OrM4ecKOro BOCIIUTaHUS:

HKOJIOTMYECKH 1EJIeCO00pa3HOe OTHOLIEHHWE K NPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILECTBOBAHMS, TOHUMAHKUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(Gu3MUEeCKOMY U TICUXMYECKOMY 3I0POBBIO, OCO3HAHHUE IIEHHOCTH COOJIOJEHUS
mpaBui1 0€30M1aCHOTO MOBEACHUS MPH paboOTE C BEIIECTBAMU, a TAK)XKE B CUTYaLIUsAX,
YIrPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydyaeMble NMPU U3YYEHUH XUMHH, IS
pemenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHOM CPENOM, I MTOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEH MX PEHIeHHs MOCPEACTBOM METOAOB XHMMHH,
HKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBAaThCS UM B IO3HABATEIILHOM,
KOMMYHUKATHBHOHN U COIIUAJILHON MPaKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3ylbTaTOB BBIACISIOT 3HAYUMBIE JUIs
dbopMUpOBaHUS MHUPOBO33PECHUSI  OOIIECHAYYHBbIE TOHSATUS (3aKOH, TEOpHs,
IOPUHLMII, TUIIOTE3a, PaKT, cucTeMa, IMpoIecc, SKCIIEPUMEHT U JAPYroe.), KOTOphIe
UCTOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMEeTax W IMO3BOJSIOT Ha
OCHOBE 3HaHUH U3 3TUX MNPEAMETOB (OPMHUPOBATH MPEICTABICHUE O IEJIOCTHOM



HAay4YHOW KapTHHE MUpPA, U YHUBEpCaJIbHBIC ydeOHBIC NEHCTBUS (IT03HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIE), KOTOpbIE O0OECIEYMBAIOT (POPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
NEeSATEeTLHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble joruueckue 1eMCTBUA:

YMEHHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPH OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMMHYECKUX MOHSTUH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIWBATh B3aUMOCBS3b C JAPYTMMH TMOHSTHSMHU), UCIIOJIH30BAThH
MOHSTHS NIl OOBSICHEHUS OTJENBbHBIX (DAKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH JUIS KJIACCU(PUKAIUM XMMUYECKUX BEIIECTB M XUMUYECKHX PEaKIIHil,
YCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMU H3Y4YEeHHUS,
CTPOUTH JIOTUUYECKUE PACCYXACHUS (MHAYKTUBHbBIC, NENYKTHUBHbIE, 10 aHAJIOTUN),
JIeNaTh BHIBOJIBI U 3aKJIIOUYECHUS;

yMEHUE TPUMEHITh B TIPOLlECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
MeETaInpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIE MPEJCTaBICHUS —
XUMUYECKUU 3HAK (CHUMBOJI DJIEMEHTA), XUMHUUYecKas QopMmysia U ypaBHEHHUE
XUMUYECKON PeakIuu — MPU pelIeHUU y4eOHO-TTO3HABATENIbHBIX 3371a4, C YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, MPUUYUHHO-CICACTBEHHBIE CBSI3M WU
MPOTUBOPEUHUSI B U3y4AEMBbIX MPOIIeCcCcaxX U SIBJICHUSX.

ba3oBble ucciiegoBare1bCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAaYeCTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUI;

NpUOOPETeHHE ONbITa MO IUJIAHWPOBAHUIO, OpPraHU3allMd W TPOBEIAECHUIO
VUICHUUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MIPOTHO3UPOBATh €r0 pe3yJsibTar, POpMYIUpPOBaTH 00OOIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeJITaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUAOB U (HOPM MPECTABICHUS, TOTYy4aeMyIO U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIApHAsT  JIUTEpaTypa XUMUUYECKOTO COACPXKaHUS, CIPABOYHbBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE MPUMEHATHh PA3IMYHBIE METOJIBI U 3alpOChl MPHU MOUCKE U OTOOpE
nH(pOpPMAITMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JJIS1 BBITOJTHCHHS
y4eOHBIX M MO3HABATEIbHBIX 3a7a4 OMpPEEIEHHOI0 TUIA, TPUOOPETEHNE OIbITa B
00JJaCTH  KCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPON aKTUBHOT'O UCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMANIbHYIO (DOPMY IIPECTABICHUS HH(POPMALIUKU U
WUTIOCTPUPOBAaTh pPELIAEMble 33Jaud HECIOXXKHBIMU CXEMaMH, JharpaMMamu,
npyrumu hopMamu rpaduKu U UX KOMOWHAIUSIMU,

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B TMpolecce Y4eOHOU H
UCCIICIOBATEBCKON JCATEIBHOCTH WH()OPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIEH NPUPOIHOM
Cpelbl.

KoMMyHHKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIE 1eiicCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe auajora W (WiIM) JAUCKYCCHM) IO
CyHIecTBYy  OOCyXaaemMod  Tembl, (OPMYIUpPOBaTH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEI0KEHHOM 3a1auH;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaTbl  MO3HABATEIHLHOU
NEATeTbHOCTA B YCTHBIX W TIMCbMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTAIUI0
pPE3yJIbTATOB BBIMOJHEHUSI XUMUUYECKOIO dKCIEprUMeHTa (JIabopaTOpHOT'O OIIbITA,
1a00paTOpHO pabOThI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, Y4EOHOTO MPOEKTA);

YMEHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESATEIbHOCTH  MpPU  PEUICHUU
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uiuii (0OCyXJIeHUs,, 0OMEH MHEHUSMH, «MO3TOBBIE ITYPMbBD», KOOPJAHHAIIIS
COBMECTHBIX JICUCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLEHKE KayeCcTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHBIe YHUBepcaibHbIe Y4eOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSITENIbHO OIPEAENATh LEeNU JeATeIbHOCTH, IIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NeATeIbHOCTD, BBIOMpaTh Hanbojee 3p(HEKTUBHBIE CIIOCOOBI PEeIICHUs YUeOHBIX U
MMO3HABATENBHBIX 3a/a4, CaMOCTOATEIBHO COCTABJISTh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  QITOPUTM JCHUCTBUUA IMPU BBIOJHEHUM 33JaHUM C YYETOM
MOJIY4YCHUSI HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BEIIECTBAX M PEaKIUX,
OLICHMBATh COOTBETCTBHE IMOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LIETU, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraeéMble B YCIOBUU 3aJaHUN.

IMMPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpenMeTHBIX pe3yidbTaTOB IO OCBOGHHUIO 0053aTEIbHOIO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepaibHON padodeil mporpammoit,
BBIJIETISIFOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHHS, YMEHHUS U CIOCOOBI



neicTBui, crenuduUeckue I TPEIMETHONM 00jmacTh  «XUMHUS», BHIIBI
JNEATENBHOCTA MO  TOJYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPIpETalNH,
IpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoHIily oOyuenus B 8 kiiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTH Y 00YUaOIIUXCS YMEHUI:

e PACKpbhIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHHI: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi JI0JII XUMHUYECKOTO JIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCIIOTa, OCHOBAHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCUpUKaIMs peaKui: peakiuu
COCIMHEHMS, PEAKUHH PAa3JIOKEHUS, PEAKUMHU 3aMEUICHUs, PEaKUUU
oOMeEHa, HK30- U PHJIOTEPMHUUECKHE PEaKIINH, TETJI0BOM 3 (EKT peakiuu,
AIpO aTroMa, HJIEKTPOHHBIN CIIOM aToMma, aToMHasi OpOuTalb, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS M HEMOJSIPHASI KOBAJIEHTHAs CBS3b,
VOHHAs CBs3b, MOH, KaTHUOH, aHWOH, PacTBOP, MaccoBas JOJI1 BEIIECTBA
(TIpolleHTHAas! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATUA U
MIPUMEHATH 3TU MOHSITHUS MPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILCHU;

e HCIONB30BaTh XWMHMUYECKYIO CHUMBOJIMKY JJIi COCTaBlieHUs (hopmyn
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

e ONpEAeNITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTCTICHb  OKHCJICHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJACcCy COCIMHEHUU I10
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAas) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTth cMmbicn Ilepnomuueckoro 3akona JI. WM. Menngeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX AJIEMEHTOB OT MX MoJjokeHus B I[lepmoamueckoi cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIDHOTO YYEHHs], 3aKOHa ABOTraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabmuuyHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XUMHMYECKUX DJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OOJbIIIE€ TEPUOJIbI, COOTHOCUTh OO0O3HAYEHHUs, KOTOPbIE HMEIOTCA B
tabmuie «llepuogmyeckas cucremMa XuMHYecKux diemeHtoB JI. WM.
MenzaeneeBa» ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsA]l AApa, o0ILIee YHCIO 3JIEKTPOHOB
U pacIpeeNIeHHE UX MO SJIEKTPOHHBIM CIOSIM);

KJIACCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HECOPraHMUECKUE BEIECTBA,
XUMUYECKUE peakuuu (M0 YUCIYy M COCTaBY Y4YaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO0 TEIII0BOMY A (PeKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBAa BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPXKasi ONMUCAaHUE TIPUMEPAMHU MOJICKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUUYECKUX PEAKINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKUX NPEBpalleHUd B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIDHYKO  MAaccChl
BEIIECTB, MAacCCOBYIO [IOJI0O XHMMHUYECKOro »JJieMeHTa 1o (dopmyne
COEIMHEHUS, MACCOBYIO JIOJIO BEUIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOW PEaKIIUU;

IIPUMEHSTh OCHOBHBIE OINEpallMy MBICIUTEILHON NESITEIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMaTH3aluio, KiIacCU(UKaIUIO,
BBISIBIICHUE MPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JIJI1 MU3Yy4EHHS] CBOMCTB
BEIIECTB M XHMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUS — HAONIOZCHUE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIM U MBICJICHHBIN);

CIeA0BaTh  NpaBWJaM  [OJb30BAHUS  XMMHUYECKOM  MOCYOOM W
7a00paTOpHBIM  O0OpPYAOBAaHHMEM, a TaKXe IMpaBuUjIaM OOpaIIeHUs C
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSIMA MO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHUI0O W COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (BOAOpOAa U KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIPEIECIEHHONM MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEILECTBA,
IUJAHUPOBAaTh M MPOBOAUTH  XUMHUYECKHE  OKCHEPUMEHTHl IO
pacrno3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C NOMOLIBIO MHIUKATOPOB
(makmyc, dheHondragenH, METHIOPAHK U JPYTHE).

K xonIty oOyuenus B 9 kiacce mpeaMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTH Yy 00 yJAIOIIMXCS YMEHUM:

pacKpbIBaTb CMBICII OCHOBHBIX XMMHWYECKUX IIOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJIAd, WMOH, KaTHOH, AHHWOH, NPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl peaKlysi, XUMUYECKas CBS3b, TEIIOBOU 3 eKT
peaKkiuu, MOJib, MOJIAPHBIA  OOBEM,  pPacTBOpP,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, JJIEKTPOJIUTHYECKAs JUCCOLMALINS, PEaKIUd HOHHOIO
oOME€Ha, Karauu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U



HeoOpaTUMBbIE PEaKIUH, OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIC DPEAKITUH,
OKUCJIUTENh,  BOCCTAHOBUTENIb,  OKUCJIEHHME U  BOCCTAaHOBJICHHE,
aIoTponusi, aMPOTEPHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasl, MOHHAaf,
MEeTa/NInYecKas), KpHUCTAJUIMYECKas pelETKa, KOPpO3Usi METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW pEaKIUu, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;
HCIIOIb30BaTh XWMHYECKYI0 CHUMBOJIMKY JUIsI COCTaBJIeHHS (opMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OINPEIENATh BAJEHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJacCy COEAMHEHMH Mo (opMmyiaMm, BUA XUMHUYECKON
CBSI3M (KOBAJICHTHAsl, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSAX, 3aps]l MOHA M0 XUMHUYECKON (Gopmylie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPaX HEOPraHWYECKUX COCIMHEHUM, TUN KPUCTAIUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbicn llepunoamueckoro 3akona JI. WM. MeHnpeneeBa u
JEMOHCTPUPOBaTh €ro IOHHWMAaHUE: OIKCHIBATh U XapaKTEpU30BaTh
Tabmuunyo dopmy llepuonnueckoil CUCTEMbl XUMHUUYECKUX 3JIEMEHTOB:
pa3nuyuarth TOHSATHUS «IJIaBHAs moArpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynnma)», wmanble U OOJbIIME MEPUOABI, COOTHOCHUTH
0003HaUYEHUsI, KOTOpPbIE HMEIOTCS B MNEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sapa, oOIIee YHCIO DJISKTPOHOB H
pacmpenelieHue HX 1O JJCKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
MpeAEIax MaJIbIX MEPUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYACTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY d(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHeUUPUUECKUE XUMUYECKUE
CBOICTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOJATBEPKIas OINHUCAHUE
puMepaMHi MOJICKYJISIPHBIX M HWOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTABJISATh YPAaBHEHUS BJEKTPOJIUTHYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALEHHBIE YPABHEHUS PEAKIIU UOHHOIO



OoOMEHa, ypaBHEHHS PEAKIUH, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKON CBSI3M MEXy BEIIECTBAMH PA3TUIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPEZCTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKITUi;
MPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MO)XHOCTH TIPOTEKAHHMS XUMUYECKUX TMPEBPAIICHUN B pPa3IMYHBIX
YCIIOBUSX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MAcChl
BCIIECTB, MAacCCOBYIO JOJIIO XHUMHYECKOTO »JJeMeHTa 10 ¢opMyIie
COCIIMHEHHS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOmonmaTe  MpaBWjia  MOJb30BAaHUS  XUMHYECKOW  TMOCYIOH U
nabopaTopHbIM 000pYyIOBaHMEM, a TakKe TpaBwiIa OOpalieHus C
BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH TII0 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHHUIO W COOMPAHHIO
ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YIIIEKUCIIOTO Tasa);

MPOBOAUTH  PEAKIMU,  TOATBEPXKIAIONIMEe  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OIMBITHBIM IYTEM XJIOPHII-, OpOMUI-,
uonu-, kKapobonar-, ¢ocdar-, CWIMKaT-, Cyiabhar-, THIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS W HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEILHON ACATEIHPHOCTH — aHAJM3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEMaTU3allNI0, BBISBIICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJI M3y4eHUs CBOWCTB BEIIECTB H
XAMUYCCKUX PEaKIUH, eCTECCTBEHHO-HAyYHbIC METOABl ITO3HAHHS —
HAOJIIO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
No 11/ HaumeHoBaHue pa3nesnoB u Tem Korrrpoasrsre | Tpaxruseckue (uudposbie)
NporpamMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypcsl
Pazgen 1. BemecTBO 1 XUMHYECKHE PeaKIHH
but6moreka [JOK
[oBToperHe 1 yry6ienHe sHammii https://m.edsoo.ru/7f41a636
1.1 2 1 0 https://lesson.edu.ru/catalog;
OCHOBHBIX Pa3J€J0B Kypca 8 Kiacca hitps://resh.edu.ru/ 1
ApyTrue
bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
12 OCHOBHULIG 3aKOHOMEPHOCTH XUMHYECKUX | 0 0 https://lesson.edu.ru/catalog:
peaKii https://resh.edu.ru/ u
Apyrue
bu6moreka [JOK
https:/m.edsoo.ru/7f41a636
13 DNEKTPONUTUYECKAS TUCCOIIUALINSL. 4 | | hitps://lesson.edu.ru/catalog:
XUMHUYECKHE PEAKIIMU B PACTBOPAX hitps:/resh.cdu.ru/
ApyTrue
Uroro no pazneny 7
Paznen 2. HemeTanjabl 4 MX COeIMHEHUS
OO0m1ast XxapaKTepuCTHKAa XUMUY ECKIX bubmotexa [TOK
2.1 2 0 1 https://m.edsoo.ru/7f41a636

aneMmeHTOB VIIA-rpynmel. ["anorenst

https://lesson.edu.ru/catalog;




https://resh.edu.ru/ n
JpyTrue

OO0mast XxapaKTepuCTUKAa XUMUY eCKIX

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

2.2 anemeHToB VIA-rpymnmsl. Cepa u e€ 2 https://lesson.edu.ru/catalog;
COEIUHEHUSA https://resh.edu.ru/ u
Jpyrue
bu6moreka I[IOK
OO61mas XxapakTepuCTUKa XMMHYECKUX https://m.edsoo.ru/7f41a636
2.3 aneMeHToB VA-rpynnbsl. A30T, hocdop u ux 3 https://lesson.edu.ru/catalog;
COCIMHCHUS https://resh.edu.ru/ n
Ipyrue
bu6moreka IIOK
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX https://m.edsoo.ru/7f41a636
24 anemenToB [VA-rpynmsl. Yriaepon u 3 https://lesson.edu.ru/catalog;
KPEMHUH U UX COCAMHEHUS https://resh.edu.ru/ u
JIpyrue
Hroro no pasaeny 10
Pa3nen 3. MeTajuibl M X COeIMHECHUS
but6moreka [JOK
https://m.edsoo.ru/7f41a636
3.1 O01mue cBOiicTBA METAIIIIOB 3 https://lesson.edu.ru/catalog;
https://resh.edu.ru/ n
Apyrue
bubmunoreka [IOK
" https://m.edsoo.ru/7f41a636
3.2 Baxueiinmie MeTanisl U UX COSTUHEHUS 12

https://lesson.edu.ru/catalog;

https://resh.edu.ru/ n




pyrue

Uroro no pazneny 16

Pa3znen 4. Xumus u okpyskamwias cpeaa
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

4.1 BemecTtBa 1 MmaTepransl B KHU3HH YEIOBEKA 4 https://lesson.edu.ru/catalog;

https://resh.edu.ru/
Apyrue

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 36







IHOYPOYHOE IINTAHUPOBAHHUE



9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Nen/m | Tema ypoka KonTpoabubie | IlpakTuyeckue Aara tupposLIe
Bcero U3yYCHUS o0pa3oBaTe/bHbIE
padoThI padoThI pecypen

[Iepuognyeckuil 3aKoH.

[lepunonnueckas cucrema

XUMHYECKUX 31emeHToB [[. 1.

MenpeneeBa. 3aKOHOMEPHOCTH B

W3MEHEHUM CBONCTB XUMUYECKUX 1 0 0 bubmoteka [JOK

3JIEMEHTOB MEPBBIX TPEX NEPUOOB. 05.09.2023 | https://m.edsoo.ru/00adb59e

Knaccudukanus 1 HOMEHKIATypa

HEOPraHWYECKUX BElEeCTB. Buabl

XUMHUYECKOUN CBSI3M U TUIIBI

KPUCTAJINYECKUX PEIIETOK.

KonTtponbsHas padora Nel o teme

«IToBTOpEHME N yriTyOaeHne 3HAaHUN 1 0,5 0 brbmiorexa LIOK
06.09.2023 | https://m.edsoo.ru/00adb6b6

OCHOBHBIX Pa3/ielioB Kypca 8 Kiaccay

Knaccudukanus XuMudeckux

peakuuii o pa3IMYHbIM IPU3HAKAM.

[ToHATHE O CKOPOCTH XMMUYECKOU

peakuuu. [IoHATHE O TOMOT€HHBIX U

reTepOreHHbIX peaknusax. [lonsaTue o 1 0 0 bubmmorexa [IOK

XUMHYECKOM paBHOBeCUU. PAKTOPHI, 12.09.2023 | https://m.edsoo.ru/00adb7e2

BIIUSIIOLME HA CKOPOCTh XUMUYECKON
pEaKIMu U MOJOKEHUE XUMHYECKOT O
paBHOBecUs. OKUCIUTENBHO-
BOCCTAaHOBUTEIbHBIEC PEAKIIUU.




Teopus 2IEKTPOIUTUUECKOM
nuccoruanuu. CHIbHBIE U c1a0bIe
3NEeKTpOIUThl. OHHBIE ypaBHEHUS
peakIui.

13.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

XUMHUYecKre CBOMCTBA KHCIOT B
OCHOBAaHHUM B CBETE MPEACTABICHUAMN
00 DJIEKTPOTU THICCK O
JUCCOoIMaU. XHUMHUYECKHE
CBOICTBA COJIEH B CBETE
npecTaBlIeHU 00
3IEKTPOIUTUUECKON TN CCOLAAIUH.

19.09.2023

[Tonarue o rugposnsze coneil.
[IpakTueckas pabora Ne 1.
«Pemenne SKCIIEPUMCHTAJIbHBIX
3a1a4»

0,5

20.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

O000111eHNE U CHCTEMATU3ALHS
3HaHuii. KoutponbsHas pa6ora Ne2 o
TeMe «DIJIEKTPOIUTHUECKas
JMCCOIUAIUS. XUMHYECKUE PEaKIHH
B PaCTBOPax»

26.09.2023

bu6moreka [JOK
https://m.edsoo.ru/00adbe9a

OO01as XxapakTepuCcTHUKa IaJlor €HOB.
XWMHUYECKHE CBOKCTBA HA IIPUMEPE
xyopa. Xmoposogopoa. ConsiHas
KHCJI0Ta, XUMUYECKHE CBOMCTBA,
[oJTy4yeHu e, IpUMEHEHHE.

27.09.2023

bubmioreka [IOK
https://m.edsoo.ru/00adc28c

[IpakTueckas padota Ne 2 mo Teme
«lTonyuenre coystTHOM KUCIOTHI,
HU3y4EHHE €€ CBOMCTBY»

0,5

03.10.2023

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

10

OO6mas XxapakTeprcTHKa JIEMEHTOB

bu6mmoreka [JOK




VIA-rpynmnsl. AJu10TpOnHbIE
Monupukanuu cepbl. Haxoxaenmne
Cephl U €€ COCIMHEHUN B IPUPOJE.
XHWMHUYECKUE CBOMCTBA CEPBI.

04.10.2023

https://m.edsoo.ru/00adcd68

11

CepoBo10pO/I, CTPOEHUE,
¢buznyecKkue U XUMHYECKHe
coiictBa. Okcunbl cepsl. CepHast
KHCIIOTa, PU3NYECKUE U XUMUYECKUE
CBOICTBA, IPUMEHEHHE. XUMUYECKUE
peaxkuuu, Jexalye B OCHOBE
MPOMBILUIEHHOTO CIIoco0a
HOJIYYEHHUSI CEPHOI KUCIIOTHI.
XUMHUECKOE 3arpsa3HeHNE
OKpYXarolleh cpeibl COeTUHEHUSIMU
CEpBI.

10.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

12

OO1m1as xapakTepUCTUKA JIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHeHue
B IIpUpoJIE, PU3NYECKUE U
XHMHYECKUE CBOMCTBA. AMMHAK, €0
¢u3nUecKrne 1 XUMUYECKHE
CBOHCTBA, IIOJy4€HHE U IPUMEHEHHUE.

11.10.2023

bu6moreka [JOK
https://m.edsoo.ru/00add5d8

13

A3zoTHas KHCIIOTa, € PU3nYECKHe U
XHMHUYECKHE CBOMCTBA.
Hcnons30BaHuE HUTPATOB U COJIEM
aMMOHHS B KaU€CTBE MUHEPAIBHBIX
ynoopeHuit. XuMHYECKOe
3arps3HEHUE OKPYIKAIOIIEH CPeIIbl
coenMHEHUsIMU a3oTa. [IpakTuueckas
pabota Ne 3 o teme «Ilonyuenue

0,5

17.10.2023

bu6mmnoreka [JOK
https://m.edsoo.ru/00add8b2




aMMHuaKa, U3y4€HUu¢E €ro CBOMCTBY

Dochop. Oxena pocthopa (V) u
(dbocdopHas kuciora, GU3NIECKUE U
XUMUYECKUE CBOWMCTBA, MOTYyYECHHE.

bu6mmoreka [JOK
14 )51
cione3oanie gocgaton s 18.10.2023 |  https://m.edsoo.ru/00add9d4
Ka4yeCcTBE MHUHEPAJIbHBIX yI00pEHUH.
3arpsi3HEHHE PUPOTHON CPEIIbI
docdaramu.
VYriepon, pacnpoCTpaHEHHE B
npupoze, GU3NIecKre U XuMUYECKUE
cBoiictBa. OKcHUaBI yriepoaa, ux
15 ¢busnyecKkue U XUMHUUECKHE bubmuorexa LIOK
CBOMCTBA. DKOJIOTHYECKHE 24.10.2023 | https://m.edsoo.ru/00addd12
Ppo0JIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV) Kpemnuii u ero
COEIUHEHNUS.
VYroipHast KHCI0Ta U €€ COMIN.
IIpakTueckas padora Ne 4 1o Teme
16 'TI[) HU IJ)'IGKI/ICJ'IOFO rasa bubmorera IIOK
OIYHCHHE JT ) 25.10.2023 | https://m.edsoo.ru/00addbfa
KadectBeHnHast peakiiust Ha KapOOHAT-
noH"
Konrponsuag padora Ne3 mo teme
17 <<Ba>1<11){el71mne ieMeTaJ'IJ'IH U UX bubmorexa HOK
07.11.2023 | https://m.edsoo.ru/00addecO
COEIUHEHUD
18 OO611ast XapaKTepUCTHKAa XUMUYECKHX bubmmorexa [IOK
3JIEMEHTOB — METAJIOB. 08.11.2023 | https://m.edsoo.ru/00addfe2
MeTtanmmueckas cBI3b U
19 MeTaJUIn4YecKas KpHUCcTauInYecKas bubmorexa HOK
- P 14.11.2023 | https://m.edsoo.ru/00adel04

pemérka. dusnyeckue cBoricTBa




MCETaJIJIOB.

XHUMHWYECKHE CBOMCTBA METAJLJIOB.

20 5 . | bu6moreka [JOK
FICKTPOXMMITHECKHH PAA 15.11.2023 | https:/m.cdsoo.ru/00ade348
HaIpsHKESHUH METaJIoB.

)1 OO61mue crocoObl MOTYYeHUS 0 bubmmoreka [JOK
MeTauioB. CIIaBHhI. 21.11.2023 | https://m.edsoo.ru/00ade4 88
Brraucnenus mo ypaBHEHUSIM

22 XUMUYECKUX PEAKIHM, €CIIM OJJUH U3 0,5 bubmorexa [OK

pearia, A ’ 22.11.2023 | https://m.edsoo.ru/00ade64a
pEareHTOB COAEPIKUT ITPUMECH.
bubmioreka [IOK
2 I1 . 0
3 OHATHE O KOPPO3HH METAILIOB 28.11.2023 | https://m.edsoo.ru/00ade64a

24 Illenounsie metamibl. OKCUIBI U 0.5 bubmoteka [JOK
TUJIPOKCHUJIbI HATPHUS U KaJusl. ’ 29.11.2023 | https://m.edsoo.ru/00ade802
IllenoyHo3eMenbHBIE METAIIIBI —

25 KaJmblIMH 1 Marauii. Baxxuelimme 0 bubmorera TIOK

B ' 05.12.2023 | https://m.edsoo.ru/00adea28
COCTMHEHUSI KaJIBITHS.
XKéctkocTh BOABI U CITOCOOBI €€

26 ycrpanenust. [Ipaktndeckas padota 0 bubmmoreka LIOK
No 6 mo Teme "YKEcTKOCTh BOABI U 06.12.2023 | https://m.edsoo.ru/00adec8a
MeToAbl e€ ycTpaHeHus"

27 Amromunuil. AMdoTepHbie cBONCTBA 0 bu6mmorexa IIOK
OKCHJa U THAPOKCUAA 12.12.2023 | https://m.edsoo.ru/00adec8a

)3 Kenezo. Oxcuabl, THAPOKCUIBI 0 bubmmorexa [IOK
coum skene3a (1) u xxenesa (I1T) 13.12.2023 | https://m.edsoo.ru/00adeea6
[Ipaktueckas padorta Ne 7. Pemenue
JKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmuorexa LIOK

29 . 0
«Baxxknenmme MeTaibl ¥ UX 19.12.2023 | https://m.edsoo.ru/00adf004

COCIIUHCHU




Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIHi, €Clii OJIUH U3
30 pPEareHToB JaH B U30bITKE UITH ] 0 | bubmotexa [JOK
COJIEP)KUT NpUMecH. Brrunciienus 20.12.2023 | https://m.edsoo.ru/00adf180
MacCOBOM J0JM BBIXOZa MPOAYKTa
peaxIuu.
O06o001IeHNe ¥ CHCTeMaTH3aIUS bubmotexa [JOK
31 . 1 0 0
3HaHUHN 26.12.2023 | https://m.edsoo.ru/00adf306
Kontponbnas pabora Ned o reme
32 «BaxHelme MeTajuibl U X 1 0 0 brbmorexa [OK
27.12.2023 | https://m.edsoo.ru/00adf518
COCITMHCHUS
BemectBa u Marepuasl B
IOBCEIHEBHOM )KU3HU YEJIOBEKA. bu6moreka [JOK
33 1 0 0
XHUMHUYECKOE 3arpsi3HEHUE 09.01.2024 | https://m.edsoo.ru/00adf68a
OKPYXaroIIel Cpebl.
Ponp xuMuu B pemienun bubmmoreka [IOK
34 1 0 0
9KOJIOTUYECKUX MTPOOIIEM. 10.01.2024 | https://m.edsoo.ru/00adfc20
35 PezepBHblii ypok. O60011eHNE U 1 0 0 bubmmoteka LIOK
CHUCTEMAaTH3aIUs 3HAHUN 16.01.2024 | https://m.edsoo.ru/00adfd9c
36 Pe3epBHblii ypok. O0001IeHNE U | 0 0 bu6mmorexa IIOK
CUCTEMAaTH3aLUs 3HAHUI 17.01.2024 | https://m.edsoo.ru/00adfebe
OBUIEE KOJIMYECTBO YACOB I10 36 6 7
[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,

AxrmonepHoe o6mectBo «M3narensctBo «IIpocBemnienuey

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJISA

1. Xumus. 8 ki1.: KoHTponbHbIe ¥ TpoBepoUHbIE paboThI K yueOHuKyY O. C.
["abpuensaa «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. YmrakoBa u
ap. - M.: JIpoda, 2007.

2. Xumus. 9 xi1.: KonTponbHbie U TpoBepouHbIe padoThl K yueoHuky O. C.
[Mabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u
np. - M.: JIpoda, 2010.

3. T'abpuensn O. C., Bockoboitnukona H. I1., AmykoBa A. B. HacTtonbHas kHura
yuutens. Xumusd. 8 ki1.: Metoaudeckoe nocodue. - M.: [lpoda, 2011.

4. T'abpuensn O. C., Octpoymos W. I'. HactonbHast kHura yuutens. Xumus. 9
KII.: Metoauueckoe mocooue. - M.: Ipoda, 2007.

5. T'abpuensa O. C., Amykosa A. B. Pabouas terpaas. 8 ki1. K yaeonuky O. C.
["abpuensna «Xumus. 8.» - M.: JIpoda, 2008.

6. I'a6bpuensn O. C., SAmykoBa A. B. Pabouas terpaas. 9 k1. K yuednuky O. C.
[Mabpuensana «Xumus. 9». — M.: JIpoda, 2008.

7. I'abpuensn O. C., SAmykosa A. B. Terpaab nsnst 1a00paToOpHBIX OMBITOB U



npaktudeckux pabor. 8 ki. K yue6nuky O. C. ['aOpuensna «Xumus. 8 KJaccy.
M.: Ipoda, 2008.

8. I'abpuensan O. C.. SAmykoa A. B. Terpaab aJist 1a00paTOpPHBIX OMBITOB U
npaktuyeckux pabot. 9 ki. K yuebnuky O. C. I'aOpuensna «Xumus. 9 kiaccy.
M.: dpoda, 2008.

9. I'abpuensn, O. C. Metoauueckoe nocobue k yueouuky O. C. I'abpuensna
«Xumusy. 8 kinacc / O. C. I'abpuensin. — M. : Ipoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

10. I'abpuensn, O. C. Meronuueckoe nocooue kK yueonuky O. C. 'abpuensina
«Xumus». 9 knace / O. C. I'abpuensa. — M. : JIpoda, 2018. — 108.
https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

11. T'abpuensn, O. C. Meronuueckoe mocoone Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie 1461/

12. I'abpuensy, O. C. Xumus 8-11 kinacc. Merogudyeckue peKOMEHallu U
pabouas nporpamma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

13. T'abpuensn, O. C. [lonoaHUTeNbHAS I1aBa K Y4€OHUKY «XUMUS 9 KIacc»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-

gabrielyana-khimiya-9-klass/



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://lesson.edu.ru/catalog;
https://resh.edu.ru/

info@ future4you.ru
info@aktalant.ru

Hosplit ypok' info@novyurok.ru
https://infourok.ru
http://himiya-video.com/
https://interneturok.ru/chemistry
http://school-collection.edu.ru
https://sdamgia.ru/
https://soc-ege.sdamgia.ru

https://neznaika.pro
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