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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOlIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTenbHOe MPEeIMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACOpPEICIEHUEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl IO XUMHUH, OINPEACNSICT KOJIUYECTBEHHBIC H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIyEMY1O
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaronuxcsi, ONpEAeNIieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss Mo OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHMEe XHUMHH CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPrurd M 00 HDBOJIONUU BEHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aIbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NI CaMOpasBUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBINUIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUM, HEO0OXOIUMBIX KakKk B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YyYarolIUXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMsl  y4eOHOro  MmpeaMeTa, KOTOPBIM  SABISIETCS  TNEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI MTOHATHN O XUMHUECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXKalouuid Mupy,
«buonorus. 5—7 knacce» u «Pu3mnka. 7 Kiaccy.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJIbTYpPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAaHUS TMPH HW3YUYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSITEeNFHOCTH, OCBOCHHWU MpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHHH,
CIIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
O0y4alolMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUsA, (OPMHUPYIONIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JCSATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM UM E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’>KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIBHOCTH;

— (QopmupoBaHue y 0O0ydYarolIMXCS TYMaHMCTUYECKUX OTHOIIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTrO 00111er0 00pa3oBaHusi, COCTaBlsgeT B 9 kinacce — 68 yacoB (2 yaca B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA

BemecTtBo 1 XUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB
XUMUYECKUX DJJEMEHTOB IIEPBBIX TPEX TMEPUONOB, KW, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM »JJIEMEHTOB B Ilepuoanueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJBI XUMHYECKOW CBSI3U. THIIBI KPUCTAJIIMYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOWMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYeCKUuX
COEMHEHUM, TEHETUYECKAas CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3aiudHbIM MIPU3HaAKaM (110 YUCTy
M COCTaBy YYaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOoBOMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKMCICHHUS XMMUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTHU, IO
YyYaCTHIO KaTalu3aTopa). JDK30- U SHIOTEPMHUECKHE PEaKIMHU, TEPMOXUMHUYECKHUE
YPaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHstne o6 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHsATHE O FOMOTE€HHBIX U T'€TE€POr€HHBIX
peakuax. llonstue o xkaranuse. [lonsatue o xumMudeckom paBHoBecur. PaKTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pEaKIUu U IOJIOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaKLuu. CocraBneHue ypaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMM €  HUCIOJIb30BAaHUEM METOJA
3JIEKTPOHHOTO OajnaHca.

Teopust 3NEKTPOIUTHUECKON AUCCOMUALNH. DIEKTPOIUTHI U HEATEKTPOIUTHI.
KaTtnonsl, anvoHbl. MexaHuU3M JUCCOLMAIMKM BEIIECTB C PA3JIUYHBIMU BHIAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOIHTHI.

Peakiiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBbIE YpaBHEHHs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMH W cCcOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
nucconunanun. KauecTBeHHble peakiiuy Ha MOHBI. [IoHsATHE O THApOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE C MOJENISIMU KPUCTAIUTMYECKUX PEMIETOK HEOPraHM4eCKUX
BEILIECTB — METAJNIOB M HEMeTa/uioB (Tpadura W anMasa), CIOKHBIX BEIECTB
(xopua HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaKluu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH



pacTBOPOB BEILECTB, IMpollecca AMCCOLMALMK KHUCIOT, WIeNo4Ye u colei
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTE€pUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBanue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHUE BOJbI), OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUsl, COSTUHEHUS ), paclO3HAaBaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiUil Ha HOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHU S

OO6mass xapakTepucTHka rajgoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMofeiicTBUE C MeTaUlaMH, HEMeTaJlJlaMH, IlejlodyaMu). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMHUYECKHUE CBOWMCTBA, IMOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIoOpa ¥ XJIOPOBOJAOpOJA HA OPraHW3M uYeJoBeKa. BakHeWiue XJIOpUIbl U UX
HAXOX/JICHHE B TIPUPO/IC.

O6mas xapaktepucTtuka amemMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIC CTENeHH OKucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U CEephl. AJIIOTPOITHBIE MOAU(PUKALIUY KACIOPOAa
U cepbpl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHUe, (pumdyeckue u
XUMUYECKHe cBoMcTBA. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnast kuclioTa, (QuU3NYECKHME M XUMHUYECKHME CBOHCTBa (oOmme Kak
NpeCTaBUTENsl Kjlacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKIn,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOc00a TMOJYYeHHs] CEepPHOUM KHCIIOTHI.
IIpumenenue cepHoil KucaoThl. CoM CEpHOM KUCIOThI, KAUECTBEHHAS PEaKIlus Ha
cynbdar-uoH. Haxoxnenue cepsl M €€ COEIUHEHHH B TPUPOJC. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIU,
3arpsi3HEHHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEIOTBPAIIICHHUS.

OO6miast xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPAHEHHE B MPHUPOJE,
dusznueckre u XuMU4YeCKre cBoicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOdy4YeHue U npuMenenne. Colu aMMOHHS,
X GU3HUECKHe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ MoyiydyeHue, (U3NYECKHEe U XUMHUUYECKHUE
cBoicTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W craenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHHS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arps3HEHNE OKPYKAIOIIECH CPelbl COeTMHCHUSIMU a30Ta
(KUCTIOTHBIE JTOXIW, 3arpsi3HEHUE BO3/AyXa, MNOYBbl U BOJOEMOB). Docdop,
ajuioTponHbie Mogudukanuu Qocdopa, puznueckue M XMMHUYECKHUE CBOWCTBA.



Oxcua docdopa (V) u dochopHas kuciora, Pu3nuecKue U XUMUUECKUE CBOMCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka 3meMeHToB [V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIEepoid,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHHWE B NpUpoae, (U3NUeckue U XUMHUUYECKHUE
cBoicTBa. Ancopouums. Kpyrosopot yriepoaa B mpupojge. OKkcuibl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBA3aHHBIE C OKCUIIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJiUMaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUECKUe U XMMHUUECKUE CBOMCTRA,
nojiydeHue W TnpumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, ITAHOJ, TIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOJAOPOAOB (Yroyib, MTPUPOIHBIA Ta3, HEPTH),
IPOJYKTHl WX TMepepadoTku (OCH3UH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMONMOTUYECKH BAXKHBIX BEIIECTBAX: )XKUPaX, OCNKaxX, yriaeBoJax — U uX
poJiM B KM3HM 4YeJloBeKa. MarepualbHOE €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COCAUHECHUM.

Kpemuuii, ero ¢usuyueckue W XUMHUYECKHE CBOWMCTBA, TMOJYyYCHHE U
npuMmeHenne. CoenuHeHUs KpeMHus B mnpupone. OOmme mnpeacTaBieHus 00
okcujae kpemHus (IV) u xpemuueBoit kuciore. CUIMKAThl, UX MCIIOJIb30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMpl 0e30macHOTO HMCTOJIb30BAHUS
CTPOUTEIbHBIX MAaT€PUAIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuil IKcnepumenm:

U3y4YeHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaUYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaKalwmue (QU3NYECKUEe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W e€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJb30BAaHHE
BHJIEOMATEPUAIIOB), HAOJIOIEHUE TpoIlecca OOyIJIMBaHUs caxapa MoJ JAeWCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3yYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOMN KHUCIIOTHI, MPOBEACHNE KAUeCTBEHHON Peaklny Ha Cyab(har-
MOH W HaOIo/eHne Tpu3HaKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (PU3MYECKUMH
cBOMcTBamMu a3zota, Qgochopa U UX COCAUHEHUN (BO3MOXKHO HCIIOIH30BAHUE
BHJIEOMATEpUATIOB), oOpa3liaMu a30THBIX U POCcHOPHBIX YTOOpEeHUH, MOTyYeHUE,



coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHHE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEeHHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIECUCTBUE KOHLIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), W3y4YeHUE Mojeei
KPUCTAJIUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHUBOTrasa, MOJIydeHUe, COOMpaHue, pacrno3HaBaHUE W W3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pPEakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TNPOTEKAHUSA, O3HAKOMIICHUE C
OPOAYKIHUEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3aja4 no teMe « BaxkHeulne HeMeTallIbl U UX COCIMHCHUS .

MeTajlj1bl U UX COeAMHEHHUS

OO6m1as xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux mnonoxeHuss B Ilepuogmueckoun cucreme xumuyeckux nsiemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Merajuinueckasi CBsI3b U
METAUIMYECKasi ~ KPUCTAIUIMYECKAass  pemeéTka.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKUe CBOWCTBa MeTamuioB. Oomue
criocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CrjaBel (CTajdb, YYTyH, AIOPATIOMUHUH,
OpoH3a) M UX MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenoynble MeTaibl: noJjioxkeHue B [lepuoaudeckor cUCTEME XUMHYECKHUX
sanemeHnToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnyecKkne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kaius). OKCUIbI U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHEeHMEe IIETOYHBIX METaIOB W MX
COEeIMHEHUH.

[[lemouHO3EMENBHBIE METAJbl MAarHMid W KaJdbLIMKA: TMIOJIOKCHUE B
[Tepuonnueckoit cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
X aTOMOB, HAXO0X/JCHUE B Npupoic. PU3NYECKUE U XUMUYECCKUE CBOMCTBA MarHus
W Kajnplus. BakHeilmume coenuHeHUs Kaiabliusd (OKCHZA, THIPOKCHJ, COJIM).
XKécTKoCTh BOABI U CLIOCOOBI €€ yCTpaHEHUS.

AJIOMHUHMI: NIOJIO)KEHUE B [lepnoanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoOeHUE aToMa, HaxoxKJaeHUe B mpupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJIFOMUHMS.

Keneso: monoxenue B [lepuogudeckoil cCUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpO€HHE aToma, HaxXOXJIeHWE B npupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCU B U comu xkenesa (II) u sxenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYCHHE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE C o0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4Y€HUE  PE3yJbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHIA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOAE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUIEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa WOHBI: MAarHWs, KaJdblUs, aJIOMUHUA, IMHKA, JKEJe3a
(II) u xxene3a (I1II), meau (II), HabmroneHNE U ONMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IJIaME@HU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJIEOMAaTepUaIoB), UCcieq0BaHue aM(OTEPHBIX CBOMCTB TUIPOKCUAA ATIOMUHUS
Y TUJPOKCHUAA IMHKA, PEIICHNUE YKCIEPUMEHTAIbHBIX 3314 10 Teme «Baxueiime
METAJLJIbI U UX COCJUHEHUS.

XuMHA U OKpYKaLIas cpeaa

BemiectBa m Marepuanbl B MOBCEIHEBHOW >KM3HM ueloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuii B ObiTy. [lepBas momoinb mnpu
XUMHUYECKHX 0KOTax U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHUE OKPYXKaIIIew cpeabl (MpeaenbHas T0mycTHMast
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Pogb XuMuu B pelieHur 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3l0oB MaTepHaioB (CTEKIJIO, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie ceaszu

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHMH XUMUHU B 9 Kiacce
OCYLIECTBIISIETCS. 4€pe3 HCIIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-HAaYYHBIX
MNOHSATUM, TaK U MOHSATUMN, SIBISIOMIUXCA CUCTEMHBIMU JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKAIUs, TMEePUOJUYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, WU3MEPEHUE, MOJEIb, SBJICHUE, IAPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTCPHUAIIBI.

du3nka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
M30TOIMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUYECKUN 3aps]l, MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHUE BENIECTBA, a3, pacTBOP, PACTBOPUMOCTbD, KPUCTAIIINYECKas
peméTka, CIuiaBbl, (U3MUYECKHE BEIWYWHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yA00pEeHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.



I'eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPbhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCIIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MpodheCCUOHAIIBHOW JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHUS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSTHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoIaTh 3a XOAOM Ipollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 mpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PA3IMYHbIE METOJBl W 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH opMaMu rpauKu U UX KOMOMHAIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce yduyeOHOU
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe AelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  IO3HABATEILHOM
JCSATENFHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTaX; JeNiaTh MPEe3eHTAIUI0
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOI0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENbCKOM  NIEATENbHOCTH  TMPU  pElICHUU
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHue KPUTEpPUEB IO OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHUBepcaJbHbIe YYeOHbIe 1edCTBUA:

YMEHUE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YIEOHBIX U
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSTEIBHO COCTaBIATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M AaHAJTM3UPOBATH KOHTEKCTHI, MIpe/jlaraéMble B YCIOBUH 3a1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepaibHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS H CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 9 kjiacce npeJMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pACKpBIBAaTh CMBIC OCHOBHBIX XUMHUUYECKUX TOHSATUN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJia, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIIECTBO, BaJE€HTHOCTb, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBs3b, TEIJIOBOM 3(PdekT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  PacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJUTUUECKAS JTUCCOIMAIMS, PEaKIud HOHHOTO
oOMeHa, KaTaJiu3aTop, XWUMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIC pPEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEaKIIUU,
OKHCITUTEb,  BOCCTAHOBHTENIb,  OKHCJIEHHE U  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAs,
METaJUTM4ecKasi), KpUCTaJUIM4ecKass pemeéTka, KOPPO3Hs METAJLIOB,
CIUUIaBbI, CKOPOCTh XHMMHUYECKOW peakiuu, TMpeaebHO JOIMyCTUMas
koHueHTpauus [IJIK BemecrTna;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIUM;

e OIpENENATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsil MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIUIMYECKOMN
PEIETKN KOHKPETHOT'O BEUIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: OMNUCHIBATh M XapaKTepU30BaTh
Tabmmunyto dopmy Ileprognyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuuath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», manbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003HaYCHUSA, KOTOpPHIE HMMECIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AMEMEHTOB (COCTaB W 3apsia  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacrpefieieHue HMX MO0 DJJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MaJiblX NEPHOJIOB U TJIaBHBIX MOATPYMI C Yy4ETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PhEKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME U CHeHUPUUECKHE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEHIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKONW JTUCCOIMAIMM  KHUCIIOT,
HieJIoued M CoJieH, OIHbIC U COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaklHi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUH
MIOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca ATUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKUX TIPEBpAIlCHUNH B Pa3TUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHYECKOro JjeMeHTa 1o ¢opMmye
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEeaAKIUY;

coONMoaTh  TMpaBWiIa  TOJB30BAaHUS ~ XMUMHYECKOW  TOCyIOW |
nabopaTopHbIM O0OpYJIOBAaHHEM, a TaKKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TII0 BBITOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

OPOBOJIUTh  PEAKIMH, MOJATBEPKIAIOIINE  KAa4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB: PAClO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uonua-, kapbonat-, ¢ocdar-, CUIHKaT-, Cyiabdar-, THAPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YyYEHHBIX METAJUUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

MIPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEIbHOW AESTEIbHOCTU — aHAIU3
W CHHTE3, CpaBHEHHE, O0000IIeHHE, CUCTeMaTU3allMI0, BBISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€d — i M3Yy4YEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHHUS —
HaOJI0JICHNE, U3MEPEHUE, MOJIETMPOBAHUE, SKCIEPUMEHT (peasibHbIA U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
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Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUEe U yriydienne 3HaHUN 5 | bubnnoreka [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJMTUYECKAS] JUCCOIUALIHS. g 1 1 bubmuoteka [OK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HeMeTa/JILI M X COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubnuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCANHEHUS




Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

bubmmoreka [{OK
. i )
31 Obuue CBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
bubmmorexa [{OK
. B 7 1
3.2 AKHCUIINE METAJLJIbI U UX COCTMHECHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaiomias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmorexa HOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BbE 3 bu6mmoreka [IOK
PBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJA
OI'OC/Kopomenko A.C., AmykoBa A.B., M3narenbctBo "Ok3amen".
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