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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (heaepalibHOI paboueil mporpaMMbl BOCITUTAHUS
U C Yy4eTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUsS» B
oOpazoBaTenbHbIX Opranu3anusax Poccutickoit deneparuu.

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

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

N3yuyenne xumuu:

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

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

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
HAy4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl ~ ydyeOHOro  mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHNYeCKOM XUMUHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHSTHA O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUNA O XUMHUYECKOM
peakuuu. OO0e d3TU CHCTEMBl CTPYKTYpPHO OPTraHM30BaHbl MO0 MPUHIIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONHSSA QYHKIIMH OOBSICHEHUS 1 IPOTHO3UPOBAHUS CBOICTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUUYECKON COCTaBISAIOLIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOILIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUS B Hayke. M3yueHune XUMHUU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxarouuit mup», «buomorus. 5—7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWIA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTHYECKOU
JEeSATENbHOCTH YEI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHbI. 3a/1a4a
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
00001IeHHIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB M XMMHYCCKUX PEAKIINi, B
(dbopMHUpPOBaHUY M PA3BUTHH ITO3HABATEIIBHBIX YMEHUH M MX IPUMEHEHHUH B YI€OHO-
MO3HABATENbHON M y4eOHO-UCCIEA0BATENbCKON AEITEIbHOCTH, OCBOCHUH TIPABUI
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢$opMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CHIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
O0yJaloIMXCs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIOCOOHOCTEH K
XHUMHWH;

— o0ecriedyeHne yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIUMUCS
OTbITa PAa3HOOOPA3HOU NEATEIHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— ¢opmupoBaHue oOImIeH (QYHKIIMOHATBPHOW U E€CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B TOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITENBHOCTH;

— ¢opMmupoBaHHE y O0OYyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETO
o0yJeHHUS.

Oob111ee ynciio 4acoB, OTBEIEHHBIX IS U3yUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO
o01mero o6pa3oBanumsi, COCTaBIsAET B 9 Kimacce — 68 yacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKUX AIEMEHTOB NIEPBBIX TPEX NMEPUOI0OB, KAJINS, KAIBLHA U UX COEIUHEHU I
B COOTBETCTBMM C TIOJIOKEHUEM »JJIeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCSAIIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3indHbIM MpU3HaKaM (110 YHCIy
U COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIoBoMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTaJIM3aTopa). JK30- U SHAOTEPMHUYECKHE PEAKINH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonatue o ckopoctu xumuueckoi peakuuu. [loHsiTHEe 00 OOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKOM pPEaKLUu U IOJOKEHUE XUMHUYECKOIO

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

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMil C  HUCIOJB30BAHUEM  METOAA
3JIEKTPOHHOTO OajaHca.

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

Peakuuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI PEAKIIUA MOHHOTO OOMEHa,
MOJIHbIE M COKpall€éHHble HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHCIIOT,
OCHOBAHHWI U COJIEH B CBETE MPECTABICHUN 00 AIEKTPOTUTHIECCKON TUCCOTIHATIHH.
KauectBenHbie peakunu Ha HOHBL. [[oHSATHE O THIpOIN3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/NIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKIUK OT



BO3JICHCTBUS  pa3IMYHBIX  (PAKTOPOB, HCCJIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BELIECTB, IPOLIECCA AUCCOLUALUH KUCTIOT, IIEJI0Yel U cosel (BO3MOKHO
HCIIOJIb30BAaHUE BUJEO MATEPHUAJIOB), IPOBEIECHHUE OIBITOB, WILIIOCTPUPYIOMIUX
NpPU3HAKK MPOTEKaHWd peakluil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BbIJICJICHUE Ta3a, 00pa30BaHHE BObI), OMBITOB, WUIIOCTPUPYIOMIMX HPUMEPHI
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHBIX PEAKIMil (rOpeHue, peakiuu pasyioKeHUs,
COCIMHEHHUS), pAClO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIMM Ha MOHBI, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHre U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — raJJoreHoB. XMMUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3auMOIeCTBHE
C MeTajulaMH, HeMeTaJlylaMu, uienodamu). XsopoBojopoa. ConsiHas KHCIIOTa,
XUMHYECKHUE CBOWMCTBa, TMOJy4YeHUE, TmpuMeHeHue. JleiictBue xmopa #
XJIOPOBOAOPO/ia Ha OpraHu3M 4esioBeka. BaskHelue XJI0puasl U UX HAX0XKIACHHUE B
pUpoJIE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUTOTPONHbIE MOAUDUKAIIMKN KUCIOPOIa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnas kuciota, Gpu3nueckue U XMMHYeCKue CBOMCTBa (001IMe KaK MpeIcTaBUTeNs
KJlacca KHUCJIOT M crnenu@uueckue). XUMUYECKUE PEeakluu, JIeKallue B OCHOBE
IIPOMBIIIJICHHOTO CIoco0a IMOJIyYeHHUs] CepHOW KHCIOTHI. [IpuMeHeHue cepHoit
kucnoTbl. ConM CepHOM KHCIOThI, KadyeCTBEHHas peakius Ha Cyiab(haT-HoH.
Haxoxxnenune cepbl m €€ coenMHEHUW B TpUpPOJie. XUMHYECKOE 3arpsi3HEHHUE
OKpY’)Karolmel cpeabl COEIUHEHHSIMU Ccepbl (KUCIOTHBIE HOXKIH, 3arps3HCHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAICHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMu4ueckre cBoicTBa. KpyroBopot azora B npupoje. AMMHUak, ero
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
X pU3HUECKHEe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ TOoJydeHHe, QU3UYECKHUE M XUMHUYCCKUE
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonb3oBaHre HUTPATOB U COJICH aMMOHMS B KAUY€CTBE MUHEPAJIBHBIX YI00pECHUM.
XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpellbl COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKJIM, 3arpsi3HEHHE BO3/JyXa, MOYBbI M BOA0EMOB). Docdop, amioTpornHbIe
Moaudpukauuu dochopa, puznueckue u xumuueckue cpoiictBa. Okeun docdopa



(V) u dochopnas xuciora, Gpu3nUecKkrue U XUMUYECKHE CBONCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢pochaTtoB B KaueCTBE MUHEPATIbHBIX yI0OPEHUN.

O6mas xapakrepuctuka 3nemMeHToB IV A-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIIEHUS. Y TIIEpOI, AJTIOTPONHbIE MOAU(UKALUH,
pacnpocTpaHeHue B NpUpoje, PU3NYECKUEe U XUMUYECKUE CBOMCTBA. AJcCopOus.
Kpyrosopor yrinepoga B mnpupoje. OKcuabl yriaepoja, uX (QuU3nyeckue Hu
XUMUYECKHE CBOWMCTBA, JEWCTBHUE HA JKUBbIE OpPraHU3MBbl, I[IOJIyYE€HHE U
MpUMEHEHHE. DKOJOTHYECKUE MPOOJIeMbl, CBI3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUrnoTe3a T00anbHOTO MOTEIUICHHUsS KiIUMaTa, MapHUKOBBIM 3¢ekT. YronbHas
Kuciaora U e€ conu, uX (U3MYECKHEe M XUMHUYECKHME CBOMCTBA, MOJYyYEHHE U
npuMmeHenne. KadecTBeHHast peakuuss Ha KapOoHaT-uOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTU U CEIBCKOM XO3SIIICTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCAMHEHMSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TAHOJI, TJIMLEPUH, YKCYCHAs KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YTJICBOJAOPOAOB (Yrojib, MTPUPOIHBIA Ta3, HEPTH),
IPOJYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oeskax, yrieBojgax — U ux
pojii B KM3HM UeJoBeKka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHYECKHE CBOMICTBA, MOJy4YeHHE W
npuMmeHenune. CoeuHeHus KpeMHus B rpupoje. OO1ue npeactaBieHus: 00 OKCUe
kpemuus (IV) u xpemaueBoil kucnore. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeiline cTpouTenbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
1eMeHt, OeToH, kene300eToH. IIpoGiaeMbl 0Ge30mMacHOTO  HMCIOJb30BaHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 0o0paslloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJISTHOW KHUCIIOTHI,
MIPOBEJICHNE KAaUYEeCTBEHHBIX PEAKIM Ha XJIOPUJ-UOHBI U HAOIOJCHUE MPU3HAKOB
WX TPOTEKAaHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO KCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE C 00pa3aMu XJIOpUJI0B (TAIOT€HUIOB), 03HAKOMIICHHE C 00pa3iaMu
ceppl M €€ COEOUHEHUSMH (BO3MOXKHO MHCIOJIb30BAaHHE BUIEOMATEPHUAIIOB),
HaOJFOICHHE TIpollecca OOYTIMBaHUS caxapa Mol JeHCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOU KUCTIOTHI, U3yUY€HHE XUMHUUYECKUX CBOMCTB pa30aBIE€HHON CEPHOI KUCIIOTHI,
MPOBEJCHNE KaueCTBEHHON peakuu Ha CcyJib(paT-uoH U HaOJI0JIeHHE MpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKUMHU CBOWCTBaMH a30Ta, gocdopa u ux
coeIMHEHU (BO3MOKHO UCIOJIb30BaHUE BHJIEOMATEPUATIOB), 00pa3iaMy a30THBIX
u ¢GochopHBIX ymoOpeHHH, MoaydeHne, coOMpaHue, pacro3HaBaHUE U H3YUYCHUE
CBOMCTB aMMHaka, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUA U



dochar-uoH U U3yYEHUE TPUZHAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO UCIIOJIb30BaAHUE
BHUJICOMATEPUATIOB), H3yUYCHHE MOJEIeld KPUCTAUIMUYECKUX PEIIETOK aiMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHWE C MPOIECCOM aJcopOlMH PacTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHUBOrasza, IMOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE U M3YyUYECHHE CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YUYCHHE MPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHHE C TPOAYKIHMEH CUIMKATHONW MPOMBIILICHHOCTH,
pEllIeHNE SKCIEPUMEHTANBHBIX 3aJau Mo Teme «BaxkHeillne HemeTamabl U HUX
COCJIMHCHUS.

MeTaabl 1 X COeTHHEHUS

OO6mias xapakTepUCTUKa XUMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nonoxenus B llepuogmueckon cucreme xumuuyeckux osiemeHroB [, H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAJUIMYECKasi ~ KPUCTANIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUH  Psfl
HaMpsDKEHUH MeTayuioB. PU3nyeckue U XMMHUUYECKUe CBOWCTBa MeTauioB. Oo1me
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
CroCcoOBI 3aITUTHI X OT Koppo3uu. CruiaBsl (CTalb, YyTryH, TIOPATFOMUHHAMN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B llepumoguueckoil cucreMe XMMUYECKHUX
anemeHToB J[. M. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKICHUE B MPUPOJIE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpuss W Kanus. [IpuMeHeHue MIeJIOYHBIX METaUIOB W HX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepunoguueckoit cucreme xumuueckux 3semenToB . 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJeHUE B npupojae. Puznueckrue U XMMUYECKUE CBOMCTBA MarHusl U
Kanblys. Baxueime coefuHeHUs KaIbIus (OKCUA, TUIPOKCHU, COJIH). KECTKOCTD
BOJIbI U CTIOCOOBI €€ YCTpAHCHUS.

AJIOMHUHMI: IOJIO)KEHUE B [leproanueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOeHME aTtoMa, HaxoxKJAeHUe B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
ATFOMUHUS.

Keneso: monoxenue B [lepnogudeckoil cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpo€HHWE aToma, HaxXOXJIeHWE B npupone. dusnueckne u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU b U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBUS OKCHJA
KaJIbIIUS W HATpUsi C BOJOM (BO3MOXXHO HCIIOIB30BaHUE BHJACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEAKIIMI Ha MOHBI: MarHUs, KaJIbIUs, aTIOMUHUS, TMHKA, skene3a (1)
u xenesa (I11), menu (1), HaOmogeHNEe W OMMCAaHUE MPOILIECCOB OKpAIIMBAHMS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTEpUaIOB), KCCIIeIOBaHUE aM(OTEPHBIX CBONCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/a4 1o TeMe «BaxHeilme
METaJUThl U UX COSIUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa u maTepuanbsl B TOBCEIHEBHOW >KM3HM 4YesloBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpPYXKaIIeH cpeabl (MpeaeibHasi JOMyCTUMAsI
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanuzamusa MeXnpeaMETHBIX CBSI3€H IMPU M3YYCHHH XUMUM B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUN, SBISIOMIUXCS CUCTEMHBIMM ISl OTJAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HaAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

®u3nKa: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMbI,
PaaMOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUI 3aps, MPOBOJIHUKH,
MTOJTYIIPOBOAHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKast
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixaHue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



['eorpadus: atmocdepa, ruapochepa, MUHEPaJIbl, TOPHBIE OPO/IbI, MTOJIE3HbIE
MCKOTIaeMbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIeI0BATEILCKOM, TBOPUECKOM U IPYTUX BUAAX IE€ITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW MAESATENBHOCTH TPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO37IaHUH YUYEOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3aUMOTIOMOIIIH
B MpoIiecce ITON YUeOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI NTOCIEACTBUM MTOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JI00O3HATENBHOCTh, T'OTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICICTBUH W
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCHIUTAHMS :

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBaOXCHHE K TPY/Ly U pe3yJIbTaTaM TPYAOBOM JACATEIHPHOCTH, B TOM YHCJIC HA OCHOBE
NPUMCHCHUS  MPEIMETHBIX 3HAHWM 10  XUMHH, OCO3HAHHBIH  BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHHUE K TPUPOIE KaK HICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIECTBOBAHUSA, MOHMMAHHUE IIEHHOCTH 3JI0POBOIO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIINII,
runore3a, (akr, cucrema, NPOLECC, HSKCIEPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha



OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX TMOHITHN (BBIACTSATH MUX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHSATHSIMHU), UCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIYy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /11 (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUECKHX OJKCIIEPUMEHTOB, yMEHHE HaOII0MaTh 3a XOJOM MpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHEeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOra U (UJTM) TUCKYCCUU) 110 CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITMIOJTHEHUS MTPEIJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeiaTh MPE3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TPH  pElIeHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHUBepPcaJbHbIe YYeOHbIE 1elCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSTENIBHO COCTAaBISITH WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh M AHAJTM3UPOBATh KOHTEKCTHI, IIPe/jaraéMble B YCIOBUH 3a1aHUN.



NPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX pPE3yJAbTaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlepKaHMs, YCTAHOBJIEHHOIO JaHHON (enaepaibHONM padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYAIOIIMMUCSA Hay4dHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeUcTBUM, crenuudpuyeckue s NOpeaMeTHor obnactu «XuMus», BHUIbI
NEATENIBHOCTA 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 9 kiiacce npeIMeTHbIC pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHUMHYECKUX TMOHATHI: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHWUOH, MPOCTOE BEUIECTBO,
CJI0)KHOE BEIIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCJICHUSI, XUMUYECKasi PeaKivs, XUMUYECKasl CBS3b, TEIJIOBOM 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  00BEM,  PacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTHI, BJECKTPOJUTHUYECKAsE JTUCCOLMALINS, pPEAKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKHUCJIMUTENb, BOCCTAHOBUTEIIb, OKMCJIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHSI,
aM(OTEPHOCTD, XUMUYECKAS CBA3b (KOBaJI€HTHA, MOHHAs,
MeTaJuIn4yecKkas ), KpucTauinueckas penéTka, Koppo3ust METAIIOB, CIUIaBBI,
CKOPOCTb XMMHUYECKOW pEaKUUH, MPEAEIbHO JOIMYCTUMAas KOHLEHTPALHS
ITJIK BemiecTna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWUMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHATHUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEIIECTB U YPABHCHUI XUMHYECKUX PEAKIUM;

e OMpEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOIO COCTAaBa, IIPUHAMICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COEIWHEHUH 1o (opMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaUIMYeCKas) B HEOPraHMYECKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHUM, TUIl KPUCTALIMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. . MengeneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHWE: OINMUChIBATh W XAPAKTEPHU30BATH
Tabimunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHUS «JIaBHas noarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TalJIUIIe, C YACITOBBIMU



XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsii  siApa, OOIlNee 4YHUCIO0 DSJIEKTPOHOB U pachpeiesieHue uX [0
AJIEKTPOHHBIM CJIOSIM), OOBICHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHHI B Mpejenax MajblX MEpUoJOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUYECKHE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME U CHeHUPUUECKHE XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, TOJTBEPKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS JJICKTPOJMTHYCCKOW JHUCCOLMAIIMU  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MIOCPEJICTBOM COCTABIICHHUS JIEKTPOHHOTO OajaHca 3TUX PEeaKIUi;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XMMHYECKOTO0 JJIeMEeHTa 1o (GopMysie COEIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XUMHUYECKOU pEaKInH;

coOJI01aTh TIPaBHJIA MOJIH30BAHUS XUMUYECKOM MOCYI0M U 1ab0paTopHBIM
o0opynoBaHMEeM, a TaKXKe TMpaBwiIa oOOpalleHuss C BEIeCTBAMU B
COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTIBITOB IO TIOTYUYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIECTB
(aMMUaKa u yriaeKkHucloro rasza);

IPOBOJIUTH PEAKIUH, IOITBEPKIAIOIINE KaU€CTBEHHBII COCTAaB pa3IMYHbIX
BEILECTB: PACMO3HABATh OMNBITHBIM MNYTEM XJIOPUA-, OpOMHI-, HUOIAUI-,
kapOoHat-, ¢docdar-, cunmkar-, cyiabhar-, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHSI U HMOHBl HU3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHATH OCHOBHBIE ONEPAllMU MBICIUTEIbHOMN AESTEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTeMAaTH3aI1IO, BBISIBIICHUE TPUYNHHO-
CJIEICTBEHHBIX CBSI3€M — JJI1 M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUECKUX



peakIiuii, eCTECTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOJIOJICHHUE,
U3MEpEHUE, MOJICIUPOBAHUE, IKCTIEPUMEHT (peaJIbHbI U MBICTICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne n/m P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpeHue U yriyoiieHne 3HaHU! 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaX https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6m1ast XxapaKTepUCTHKAa XUMUYECKHUX 4 1 bubnnoreka [JOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemenToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' S https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 anemeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxkueiime MeTauIbl U KX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmmorexa [OK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara nudpoBLIe
Ne n/m Tema ypoka Konrpoabubie | IlpakTuueckue op
Bcero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MECHECHUH 0 0

2 CBOMCTB XUMHUYECKHX DJIEMECHTOB 1 bubmorexa [TOK

. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubmuorexa [JOK
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunbl XUMHUYECKOI CBSI3U U THUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1 0
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsTHE O CKOPOCTH XUMHUYECKOMN 0 0

7 eakuu. ITIoHsITHE 0 TOMOT'€HHBIX U 1 bubmorexa [IOK
P ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaKIIUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

TloHATHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

bubmmorexa [{OK

8 Ha CKOPOCTH XUMHUYECKOU PEAKIINU
p peaxh https://m.edsoo.ru/00adc28c
U IIOJIOKEHHUE XUMHAYECKOTO
paBHOBECHS
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTAHOBHTEIIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPONTUTHYECKON
10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJTATHI
11 HMounrie ypaBHeHUS peakIui bubmorexa LOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
IIUCCOLINALINT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBeTe IIpeACTaBIECHUI 00 bubmnorexa [IOK
e N https://m.edso0o.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponnse conen Eubmorexa HOK
AP https://m.edso0.ru/00add9d4
O06o01IeHre U cucTeMaTru3amus bubmuoreka [JOK
15 B
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne skcnepuMeHTAILHBIX Bubmiorexa OK
p https://m.edsoo.ru/00addbfa
3a1a9»
17 KonTponpHas padota Ne2 o teme bubnuorexa [IOK

((9J'IeKTpOJ'H/ITI/ILIeCKa$[

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

aucconuanma. XuMu4yecKue
pEaKUUH B PaCTBOPAX»

OO61ast XxapakTepuCTHKA FaJOTeHOB.

18 XUMHUYECKUE CBOMCTBA HA IPUMEPE bubmorexa LHOK
PHMEp https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMUYECKHE CBOMCTBA, MOJTyYeHNE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «[Tomy4ueHne COJITHON KUCITOTHI bubmorexa HOK
YEHIE C0 ’ https://m.edso0.ru/00ade348
n3ydeHue e€ CBONCTB»
Berurcnenus o ypaBHEHUAM
21 XUMUYECKUX PEAKIUH, €CITH OJTNH bubamorexa [JOK
PCAKIHIH, a https://m.edsoo.ru/00ade488
U3 pEareHToB J1aH B U30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.

23 Haxoxnenue cepol u e€ bubnunoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoiopo1, CTpOCHHE,

P P P bubmuoreka [JOK
24 (bM3UYECKUEe U XUMHUYECKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckre 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKALLNE B bubnunoreka [JOK

OCHOBC IMPOMBIIIJIICHHOTO criocoba

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

MOJIyYE€HHS] CEPHOM KUCIIOTBHI.
XUMUYECKOE 3arpsi3HEHUE
OKPYKaroLEn CpeJibl
COCMHEHUSIMU CEPbI

Briuucienne MmaccoBo 101U

bu6mmoreka [{OK

27
BBIX0/1a ITPOJIYKTa PEAKLIUN https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA DJIEMEHTOB
VA-rpymisl. A30T,

28 acIpOCTPAHEHHE B IPUPOJIE bubnmorexa LOK
pactipoctp PHPOAE, https://m.edso0.ru/00adeea6
(du3HYeCcCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero usnyeckue u

29 XUMHUYECKHE CBOMCTBA, MOTYICHUE bubmorexa OK

’ i https://m.edsoo.ru/00adf004
U IpUMEHEHHE
[IpakTruueckast padota Ne 3 o Teme
30 «[lonyyeHue aMmmuaka, u3yueHue Bubmmorexa [JOK
yqv > 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnunoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX

32 o0OpeHnil. XUMHUYECKOE Bubmorexa OK
YAOLP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKaroIIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

dop A bocgopa (V) bubnuoreka [IOK
33 ¢dochopHas kucnora, puUHUECKUE U

XUMHWYCCKHEC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochaTo B
KauCCTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34
ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
VYraepon, pacmpocTpaHeHIE B
35 pu Ic:z[e E)mnzec;:/le " bubmorexa HOK
PHpOE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE TTPOOIIEMEBL bubmorexa HOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yIJIepo/ia
(V)
N bubmuorexa [JOK
37 VronsHa cJI0Ta U €€ co
TOTBHAT KHEnoTa i m https://m.edsoo0.ru/00ae006¢
[Ipaktuueckast pabota Ne 4 o Teme
"IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
38
KauecTBeHHas peaknusa Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC MOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmiorexa LOK
p IH https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuwuii u ero coenuHeHUS Bubmorexa OK
https://m.edso0.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Penrenne skcnepuMeHTaIbHBIX bubnuoreka [JOK

3a11a4 110 TeMe «Bakuenmne
HEMETAIILI U UX COSIUHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

KonTtponeHas padota Ne3 mo teme

42 «BaxHeime HeMeTauIbl U UX bubmorexa OK
https://m.edso0.ru/00ae0el8
COCTTUHCHUSY
OO01as XxapakTepucTUKa
XUMHYECKHX IIECMEHTOB —

43 METaJlJIOB. MeTaliiiueckas CBsI3b U bubmmoreka [{OK
MEeTAJUIMYECKasi KpUCTAUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUIN P bubamorera LOK

N https://m.edsoo.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue cnocoOb! NOTy4YeHUS
meTainoB. CrutaBel. Berauciaenus
45 10 YpaBHEHUSIM XUMHYECKHUX Bubnmorexa [JOK
. https://m.edsoo.ru/00ael156
peaKuuii, €CJIM OJIMH U3 PEarecHTOB
COIEPKUT IPUMECH
46 [ToHsaTHE O KOPPO3UU METAJLIOB Bu6mmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enotmpie MeTas bl https://m.edsoo.ru/00ael4b2

48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2

49 IlenoyHO3EeMEIBHBIE METAJIbI — bubmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8

N bubmuoreka [JOK

50 Baxwueiinve coeMHEHUS KaTbIIHUs

https://m.edsoo.ru/00ael5e8



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O0001IEeHUE U CUCTEMATU3ALIUS

ol .
3HAHHIA
59 JKEcTKOoCTh BOBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTEH BOABI M METOEI €€ bubnorexa [TOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnuoreka [JOK
>4 AJTIOMHHIA https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBONCTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
5 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [IOK
xenesa (1) u xemnesa (111) https://m.edso0.ru/00ae35e6
58 O60011eHre U cUcTeMaTHu3alus
3HaHUH
[IpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuemniue https://m.edsoo.ru/00ae3de8
METaJTbl U UX COCUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHYECKUX PEaKLUi, eClid OJIUH
50 W3 PEareHTOB JaH B H30BITKE WIIH bubnunoreka [JOK

COJICPXKUT pUMecH. Beruncienus
MAacCOBOM JIOJIM BBIXOJa IPOYKTA
peaxiuu

https://m.edsoo.ru/00ael750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001IEeHUE U CUCTEMATU3ALIUS

61 . 1
3HAHHIA
KonTtponsHas padota Ne4 mo teme
62 «Baxueume MeTauibl 1 UX 1
COCITMHEHUSD)
63 BemectBa u maTepuansl B 1 bubnuoreka [JOK
MMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKPYXKaIOILIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MpoodsieM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001IeHNE U bubnuoreka [IOK
66 . 1
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 Peseprubrit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTu3aIys 3HaHUuH https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUcTeMaTU3aIys 3SHaHUH https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Yueonuk O.C. INabpuensH, «Xumuss» 9 knacc, M. «JIpoday, 2021 rona.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'abpuensn O.C., Meroaudeckoe nmocobue mist yaurens. Xumus 8-9 kiacc. - M.: [Ipoda, 2018.
2. I'abpuensn O.C., OctpoymoB U.I". Xumus. 9 knacc: HacronbHas kaura yuurens. - M.: lpoda,

2020.
3. TopxoBenko M.1O. «Iloypounsie pazpadoTku» o xumuu 9 kinacc, ML, «Bakoy. 2021 T.

4. Komucaposa JI.B., , Ilpucsaruna N.I' «KoHnTponbHble ¥ poBepoyHbIE pabOTHI IO XUMUU 9
Knaccy», M., «Dk3amen», 2020r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

http 4vww.chem-astii.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.html

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara Uroki-himii 9kl/index.html

http://chem-inf.ncirod.ru/inorg/element.htm
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