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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OO0IIIEro o0pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OO0, a Ttakke Ha oOcHOBEe (eaepalbHOl paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIINHU MPENoaBaHusl y4eOHOro npeamMera « XuMHus»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T TPEACTaBICHHE O MENAX, OOIIed CTpaTeruu
oOy4yeHUs, BOCIHUTAHUS U PaA3BUTUA OOYYAIONIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeJIbHOE pEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISECT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKkTEPUCTUKU CoZIepKaHUS, PEKOMEHTYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYECHHUSI XHMHUHU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro Tmpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUIUMXCsl, ONpEeACsIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00111ero oOpa3oBaHuA, a Takke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XMMUU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYyYaromerocss IO OCBOCHHIO
y4eOHOT0 coJiepKaHusl.

3HaHME XUMHUH CIYXKUT OCHOBOM Il (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHUN O MaTepUaTbHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUd M 00 DBOJIIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOjieM yCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUUYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXKHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEMH
oOydJarommxcs, HABBIKOB HMX CAMOCTOSTEIHHOW y4eOHOW  JEesTENbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEA0BATENbCKUX YMEHUM, HEOOXOIMMBIX KakKk B
MMOBCEIHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IJISIAa HA €IUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH OOYyYaroIINXCs;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYyYEHHH XUMUU OOECHEUMBAIOTCSA CIEHUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMeTa, KOTOPBIM  SIBISETCA  MeJarormuecKu
aJanTUPOBAHHBIM OTpakeHHueM 0a30BOM HAYKH XMMHH Ha ONpPENeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO 0OLIero o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMUMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHSATHUH XHWMHH, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TMOHSITUU
OpraHUYeCKOM XUMUHU.

CrpykTypa coAep:kaHHUs MPOrpaMMbl O XUMHUU CHOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzydeHuto. CojaepiaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPHUHITUITY
MOCJIEJIOBATENIBHOTO PA3BUTHUS 3HAHUM Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHSI O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TMpeACTaBiICHUM 00 DIIEKTPOJMTUYECKOW JIUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyromMy, BBINONHAS (GYHKIHH OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJIbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsS B Hayke. M3yueHue XMMHUU MOPOUCXOAUT C NPHUBICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpYyKaOMMA MHUPY,
«buonorus. 5-7 knacce» u «®u3nkKa. 7 Kjaacey.

[Ipy wW3yyeHWW XUMHH TPOWCXOAWT (OPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKOW HayKH Kak OOJaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (POPMUPOBAHMHM CHUCTEMBl XUMHUYECKUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETUYECKHUX TOJ0KEHUM,
JOCTYNHBIX O00OOIIEHUA MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B



OpuoOOIIEHNH K HAayYHBIM METOJaM T[O3HAHUSA TMPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITEeNPHOCTH, OCBOCHHM TNPaBUI OE€30MacHOrO OOpamlieHHs C BEIECTBAMH B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETU TaKUEe LEJH, KaK:

— ¢QopmupoBaHHE WHTEIUICKTYaIbHO pPAa3BUTOM JWUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

—  HampaBIIEHHOCTh OOydYeHHsT Ha CHCTEMaTH4ecKoe TMpUOOIIeHHUEe
OOyJaroUIMXcss K CaMOCTOSITEIIPHON IMO3HABATEIBHON JESATENBHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieyeHre ycnoBUi, CIOCOOCTBYIOIMUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW MEATEIHHOCTH, MMO3HAHUS M CaMOTIO3HAHUSA, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIHMIA), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
pa3IMYHBIX BUIOB JESTCIHHOCTH;

— (QopmupoBanue oOmEell (QYHKIMOHAIBHOM M €CTECTBEHHO-HAayYHOI
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATH U OLEHUBATh SIBJICHUSA
OKpY’KaloIllero MHpa, MCIOJIb3Yys 3HAHHUA M ONBIT, NOJYYEHHbIE NPU H3YYEHUU
XMMHUH, NPUMEHSATh HUX TPU pEIIEHHH NpoOjJeM B IOBCEIHEBHON XU3HU H
TPYAOBOH ESITEIbHOCTH;

— (QopmupoBaHue y 00yd4arOmMXCS T'YMAHUCTHMYECKUX OTHOLICHHH,
INOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUN i1 BBIPAOOTKH 3KOJIOTUYECKU
11eJIeCO00Pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LENAX
COXpaHEHUS CBOETO 3/10POBbsSl U OKPY:KAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIUM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPABICHHOCTH JalbHEHUIIETO
o0yJeHHUSI.

OOmiee uuCIO YacoB, OTBEAEHHBIX IS H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 0011Ier0 00pa3oBaHusl, cocTaBisieT 68 yacoB: B 9 kiacce — 68 yacoB (2
yaca B HEJIEJTIO).



COJAEPKAHUE OBYYEHUS

BemecTBo U XMMHYECKasi peaKkuus

ITepnonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KM, KaJdblLMs MU UX
COCIMHEHUM B COOTBETCTBUM C IIOJIO)KEHHUEM OHJIEMEHTOB B llepuonnueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BelecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTAINIMUYECKHX
PEILIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUMA KPUCTAJUIMUECKON PEHIETKU U
BUJIa XUMUYECKOM CBSI3H.

Knaccuduxainys m HOMEHKIaTypa HEOPraHUYECKUX BEHIECTB. XUMUYECKUE
CBOWCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IUYHbIM KJlacCaM HEOPraHUYECKHUX
COEIMHEHUM, TEHEeTUYECKAas CBSI3b HEOPraHUUYECKUX BEIIECTB.

Knaccuduxanys XuMUYeCKUX peakIuil 10 pa3InuHbIM NMpU3HAKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3(ddeKTy, mo
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCcTHIO KaTajau3atopa). DK30- U SHJIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUUECKUE
YpaBHEHUS.

[lonstue o ckopoctu xumudeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTeHHBIX U T€TEPOTECHHBIX
peakuusx. [lonstue o karanuse. [loHaTHE 0 XMMHUUYECKOM paBHOBeCUHU. DaKTOPBI,
BIMAIOIINE HA CKOPOCTh XUMHUYECKOW pEaKUUMU U TOJIOKEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCITUTENTHPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIbHOU peaxkuuu. CocraBiienue YPaBHEHUM
OKHUCJINTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIB30BAaHUEM  METOJa
AJICKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Kartnonsl, annonel. MexaHu3M AuccOLMallMM BELIECTB C PAa3JIMYHBIMU BUIAAMHU
xuMudeckon cBszu. Crenenp nuccoruanui. CUabHbIC U C1a0bIe AIEKTPOIHTHI.

Peakuuu nonHoro oOMeHa. Y clioBUsI MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpAlllEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMUW M COJIEl B CBeTE€ TMPEJACTaBICHUH OO0  BIEKTPOJIUTHUYECKON
nucconnanuu. KauecTBeHHbIE peakiiuy Ha UOHBL. [loHATHE O THpOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTANIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETaUIoB (TpaduTa W amMasa), CIOKHBIX BEIIECTB
(xmopua HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHYECKOM peakiuu
OT BO3ACHCTBUSI PA3NUYHBIX (DAKTOPOB, HCCIEAOBAHUE AIEKTPONPOBOJIHOCTU



pacTBOpPOB BEIIECTB, MpoOLEcca AUCCOLMUALMUA KHUCIOT, WIEI0YEed M  COJIEH
(BO3MOKHO  HCIOJIb30BAaHHE BHJICO MATEpUANIOB), TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  OOMeHa
(oOpazoBaHue ocajka, BbIJICICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIbITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pasioKeHUs, COSUHEHHUS ), PAClO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAueCTBEHHBIX pEaKkIuid Ha HOHBI, pEIICHUE
AKCTIEPUMEHTATIBHBIX 3a]1a4.

HeMeTaaibl U MX coeTMHEHUSA

OO6mast xapakTtepucTtuka ranoreHoB. (OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3NYECKHEe CBOMCTBA MPOCTHIX
BEUIECTB — TajloreHoB. XHMHMYECKHE CBOIICTBAa Ha MpuUMEpe  Xjopa
(B3auMozeiiCTBME C MeTaJlJlaMH, HEeMeTallaMH, UIeso4amMu). XJIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4YeHUE, NpUMEHeHue. JleiicTBue
XJIoOpa U XJIOPOBOAOpPOAA HAa OPraHU3M YeJIOBeKa. BakHeWline XJIOpuabl U HX
HAXOXJICHUE B TIPUPO/IC.

O6mas xapakTepucTuka 3meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTereHu okuciieHus. CtpoeHune W (U3MYECKUE CBOWMCTBA
IPOCTHIX BEHIECTB — KUCIOPOJA U Cephbl. AJUIOTPOINHbIE MOAUGUKAIIMKN KUCIOPOIa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (puudeckue u
XUMHuYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnast kuciora, (Qu3MueckhMe W XHMHUYECKHe CcBoWcTBa (oOmme  Kak
NpeCTaBUTENsl Kjacca KHCIOT W chenuduyeckue). XUMUYECKHE pPEaKIuu,
JeXalnue B OCHOBE IMPOMBIIUIEHHOTO CMOCO0a TMOJMYYEHUsI CEPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs pPEaKIys Ha
cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHH B MpUPOaE. XUMHUYECKOE
3arpsA3HEHUE OKPYXAIOIIEH cpenbl COEAUHEHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6mrast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacCIpOCTPaHEHHE B IPHUPOJE,
dusznueckne u XuMU4YeCKre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAkK, €ro
dusznyueckre U XUMHUYECKUE CBOMCTBA, MOTy4YeHue U npuMenenne. Cou aMMOHHS,
X GU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJlydeHHe, (pu3udecKkue M XUMHUYECKUE
cBOMicTBa (0OmME Kak TPEACTABUTENS Kilacca KHCIOT U crenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHUHEPAIbHBIX
ynoopennii. XMMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COSTMHEHUSMH a30Ta
(KUCTIOTHBIE MOXIW, 3arpsi3HEHUME BO3AyXa, MOYBbI M BoaoémoB). Docdop,
ajuioTponHbsie Moaudukanuu gochopa, PulnuecKkue U XMUMHUYECKHUE CBOMCTBA.



Oxcun docdopa (V) u pochopHas kKuciora, Pu3nMUecKue U XUMUUECKUE CBOWCTRA,
nonyuenue. Mcnonbs3zoBanue pocharoB B kKauecTBE MUHEPATBHBIX yI0OPEHU.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUSA.  YTJEpol,  aJUIOTPOIHbIE
Moau(dUKAlUM, PpaCIpPOCTpaHEHUE B TpUpoJE, (PUIUUYECKUE U XUMHUYECKUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepojaa, ux
dbu3mUeckue W XUMUYECKHE CBOWCTBA, JEHUCTBHE Ha JKUBBICE OPTaHU3MBI,
MOJIy4YeHHE MU MPUMEHEHHE. DKOJOTHYECKHE MNpPOOJIeMbl, CBA3aHHBIE C OKCUIOM
yrnepoga (IV), rumoresa r1100aabHOrO MOTEIUICHUS KIWMaTa, MapHUKOBBIM
b dexT. YronbHas kuciaora U e€ coiu, UX (PU3NYECKUe U XUMHYECKHUE CBOMCTBA,
nojiydeHue W TpuMeHeHuwe. KauecTBeHHass peakiuss Ha KapOOHAT-HMOHBHI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHauaabHbBIE MMOHITHS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJIEH, alleTHIICH, dTaHOJI, INIMIIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHple HMCTOYHHMKH YIJIEBOAOPOAOB (yroiab, MPUPOJAHBIA Ta3, HEPTh),
IPOJYKTHl WX TMepepadoTku (OEH3WH), WX POJib B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: XKUPaX, OCNKax, yrieBoJax — U UX
poii B OKM3HU 4eJoBeKa. MaTepuaibHOE €JIMHCTBO OPraHUYeCKUX W
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOMCTBA, IMOJYYeHHE U
npuMmeHenne. CoenuHeHuss KpemHusi B mnpupozge. OOmiue mnpeactaBieHus o0
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CHIMKAThI, UX UCIIOJIB30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30macHOTO HMCTOJIb30BAHUS
CTPOUTENBHBIX MATEPHUATIOB B TOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumeHm:

U3y4YeHHE 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAaUYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJACHUE MPU3HAKOB
WX TIPOTEKaHWsI, OMBITHI, OTpaKAIMKEe (U3NUECKHE U XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEIUHEHWI (BO3MOXHO HCIIOJIb30BAHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepbl U €€ COCAMHEHHSIMH  (BO3MOXXHO  HCIIOJTb30BaHUE
BHJIEOMATEPUAIIOB), HAOJIOJEHUE Mpoliecca OOYIIIMBaHUS caxapa I0J| JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTbHI, M3YYEHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON peakinu Ha Cyabdat-
WOH W HaOIIO/IeHWe TMpu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3HMUECKUMHU
cBoiicTBamMu azota, ¢ochopa M HUX COCIUHEHUH (BO3MOXKHO HCIOJb30BAHUE
BHJIEOMATEepUaioB), oOpa3naMu a30THBIX U (HOcHOpPHBIX yA0OpEeHUid, MOTydeHHe,



coOupaHue, paclio3HaBaHWE W M3Y4YCHHE CBOMCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX pPEaKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3yUEHHE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIECUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIIOTHI C MEJIBIO
(BO3MO>KHO VCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), M3y4YeHUE MOJIeIen
KPUCTAJUTMYECKUX pEmETOK anMasza, rpadura, (QymiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  anCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOUCTBOM NPOTHUBOTrasa, MoJiydeHUue, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUYeCTBEHHBIX peakiuii Ha KapOoHAT U
CUJIMKAT-UOHbBl M M3YYECHUE TMPU3HAKOB UX TMPOTEKAHUSA, O3HAKOMIICHUE C
NPOAYKIHUEN CHJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe «BaxHele HeMeTauibl U UX COCTUHECHUS.

MeTtajuibl 1 MX COETUHEHUS

OO6mas xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
ux mnonoxeHuss B llepumoguueckor cucremMe xumuueckux diemeHToB . .
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTtaioB. Metajuinueckasi CBsI3b U
METAJUINYECKasi  KPUCTAUIMYECKAass  pemeTka.  DJIEKTPOXUMHUYECKHUU  psij
HarpspDKeHU MeTtauioB. Ousnyueckrue U XMMHUUYECKUE CBOWMCTBA MeTallioB. OO0mue
crocoObl ToyueHuss MeTtauioB. [loHATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTallb, YYTyH, JIOPaTIOMUHUMN,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U MMPOMBIIINICHHOCTH.

[Ilenounble MeTaybl: moJjiokeHue B [lepuoaudeckon cUCTEME XUMHYECKUX
sanementoB JI. M. MenpaeneeBa, CTpoeHUE HMX aTOMOB, HAaXOXICHUE B IMPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJIPOKCUIIBI HATpust W Kanus. [IpuMeHeHue WIETOYHbIX METALUIOB M HUX
COEeIMHEHUMH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHMM W KaJblUHWH: TOJIOKEHHE B
[Tepuonuueckoit cucrteme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaX0KJIECHUE B ITpUpojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHUs
n Kanblus. Baxuelmume coequHEeHHs KanblUs (OKCHI, THUIPOKCUI, COJM).
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHECHHS.

AJIOMHUHMI: IOJIO)KEHUE B llepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToma, HaxOXkJeHHE B mnpupone. dusnueckue u
XUMHUYECKUE CBOMCTBA aIFOMUHMSA. AMDOTEpHBIC CBOMCTBA OKCHJIAa U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leproandeckoil cCHCTEME XUMHYECKUX 3J1€MEHTOB /I,
. MengeneeBa, CTpoe€HHE aroMa, HaxoxiaeHue B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THIPOKCUILI U conu xene3a (I1) u xxenesa
(1), ux cocTas, CBOWCTBA U MOJTyYCHHE.

Xumuueckuit IKCHepUMeHm



O3HAaKOMJICHHE ¢ oO0pa3llaMd METaJUIOB M CIJIaBOB, HMX (PU3UUYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOKHO
WCIIOJb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUA OKCHJIA
KaJIbIIUS W HATpusi C BOJOM (BO3MOXXHO HCIIOJIB30BaHUE BHUJACOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAHUE  BUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa MOHBI: MATHUS, KaJblUs, AJIIOMUHMS, IMHKA, YKEe3a
(1) u xenesa (II1), meau (I1), HabIrOACHUE U ONMMCAHKME TPOICCCOB OKPAITUBAHUS
IIaME@HU WMOHAMU HATpus, Kalusig MW Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMAaTEpUaIoOB), UCCIe0BaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCHAA ATIOMUHUS
U TUJPOKCHUIA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3314 10 Teme «Baxueiimue
METAJUJIbI U UX COCUHEHUS.

XuMHS U OKpY’Kalas cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOW JKM3HM YesioBeKa. be3omacHoe
UCITOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakinuii B ObITy. [lepBas momois npu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleh cpenbl (MpeaesibHas I0MmycThUMas
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHUECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJIOB, MOJUMEPHbBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie ceasu

Peanuzanust MeXIpeaMETHBIX CBSI3€M MpuU W3y4eHHMM XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHSTUHN, TaK U MOHSATUMN, SIBISIOMINXCS CUCTEMHBIMU MJI OTIAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHUHTE3, KiIacCU(pUKALUA, TEePUOAUIHOCTh, HAOIIOIEHNE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHUE, MOJIEJb, SIBJIICHUE, MNaPHUKOBBIN
3 ek, TeXHOJIOTHS, MaTePHAIBI.

dusznka: Marepus, aTtoM, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHU],
M30TOIMbI, PAJUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKHUIN 3apsii, MNPOBOJAHUKH,
MOJTYIIPOBOAHUKH,  JHUAJCKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeEI0, O0OBEM,
arperaTHOE COCTOSIHUE BENIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAILINYECKAS
pemeTka, criaBbl, (PU3NYECKHE BEIUYUHBI, €IMHUIBI MU3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJIHIIE.

buonorus: ¢dorocuntes, npixanue, Ouocdepa, IKOCUCTEMa, MUHEpaIbHBIC
yAOOpEHHUs, MHUKPORJIEMEHThI, MaKpPOAJIEMEHThI, MUTATEJbHbIE  BEIIECTBA.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpPaNbl, TOpPHBIE MOPOBI,
MOJIE3HBIE UCKOIIAEeMBbI€, TOTIIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMS MPOrPAMMbI  OCHOBHOI'O OOIIETo
o0Opa3oBaHus JOCTUTAIOTCSI B Xo0Jie¢ OOy4YeHHs XMMHUHU B €AUHCTBE Y4YeOHOW U
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTAMH, NPUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMAaMHU TMOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATU3AIMHN 00yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUM U
paclIMpeHue ONnbITa JEITEIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) NaTpHOTHYECKOTO BOCTIMTAHHUS .

IIEHHOCTHOTO OTHOUIEHHS] K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HaCJEeIWI0, MOHUMAaHUSA 3HAYEHUS XUMHUYECKOM HAyKH B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW MHGOpMAaIHEl o
NEPEIOBbIX JOCTHKEHUSIX U OTKPBITHUSX MHUPOBONM W OTEUECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COUMAJIBHBIX HOpPMax M NpaBUaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIEIOBATEILCKOM, TBOPUYECKOW M JIPYrUX  BHJAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JEATEIbHOCTH TpHU
BBIMIOJTHEHUU YYEOHBIX, TI03HABATENbHBIX 3a]lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW Yy4eOHOW [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAECHHWE M TOCTYNKH CBOUX TOBAPHILEH C MO3UIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS IOCIIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHsSI HAYKH M COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS TPHUPOJBI, B3aMMOCBS3SIX YEIOBEKa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM ITUX 3aKOHOMEPHOCTEH;

II03HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOTUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMU TEKCTaMH, CHPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATENIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TMPOCKTHOW ©  HCCIEIOBATEIHCKOMN
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHUs KYJbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3J0pPOBBIM 00pa3 »W3HU, OCO3HAHUE TOCIEACTBUN W
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJIsI, HAPKOTHKOB, KYPeHUSI),
HEOOXOAUMOCTH COOJNIIOZIEHUs TMpaBwi O€30MacCHOCTH TIpU  OOpallleHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY U PCAIbHOM KM3HU;

5) TPy/10BOT0 BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii U Tpyaa Pa3IMdHOTO POJa,
yBOXCHHE K TPYAYy W Pe3ysbTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHWW 110 XWUMHH, OCO3HAHHBIA BBIOOP
WHIAVNBUAYATBLHON TPACKTOPHH MPOJIOKCHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIEIIHON MPOodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHM,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKWU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢uznueckoMy MU TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPENOM, I IMOBBIICHUS
YPOBHS  JKOJOTUYECKOW KYJIbTYpPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W IMyTeH WX PEIICHUS TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe wMerampeaMeTHBIX peE3yJbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupoBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATUSA (3aKOH, Teopwus,
MIPUHIINT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHON



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITHBHBIE), KOTOpblE OOecneuynBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHUIO Y4eOHOU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIE /1eiicTBUSA

ba3zoBblie JioruyecKue JeMcTBUA:

YMEHUS HCIOIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TMPH OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIICIATh UX XapaKTEpPHBIC
NPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3h C JAPYTMMHU TOHSITHSIMH), WCIOJIL30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUH,
yCTaHABIIMBATh MPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHbBIC, ICTYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHHE TPUMEHITh B TIpoIlecCe TO3HAHUS TOHATUSA (TIPEAMETHBIE U
MeTarpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI JJIEMEHTa), XUMHU4eckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiy — MpU pelieHuH y4eOHO-TT03HaBaTEeNIbHBIX 3a71a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISTH M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBIX MPOLIECCaxX U SIBICHUAX.

ba3oBble uccienoBarebCKue AeiiCTBUSA:

YMEHHUE HCIIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHHS THUIIOTE3bI IO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOpETeHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3allUd W TIPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIECIOBAHUS, COCTABISTh OTUET
0 MpojeraHHol padorte.

Pabora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOIO COJEpkKaHUSA, CIPABOYHbBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO uHpopMaluio;



YMEHHE NPHUMEHSITh PAa3JIHYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJUMBIX MJI1 BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337]a4 ONPEIEIEHHOrO THUIA, TPUOOPETEHHUE OIbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATH ONTHUMANbHYIO (DOpMY IpencTaBieHus WHpoOpMauu u
WUTIOCTPUPOBATh pEIlIaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMamH,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSAMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UpOBaTh B Ipouecce YydyeOHOH U
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKaIoIIeH NpUPOTHON
Cpellbl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe y4eOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BOMPOCHI (B XoJe nauanora W (WiIM) JTUCKYCCHUH) IO
CylIeCTBY  OOCyXJaeMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEHAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/ITIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBIATh  TOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEILHON
JESTENbHOCTA B YCTHBIX W TMCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOT0 JIKCIEpUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUSI y4eOHOTO COTpPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABATEJILHOM U HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIUX WHTEPECOB M COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerysiTuBHBbIC YHUBEpPCAJIbHbIE Yy4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITENILHO OMNPEAENIATh LEIU JESITENIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpATh Hanboiee 3(h(PeKTUBHBIE CITOCOOBI pElIeHUsT yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Yy4ETOM
MOJTyYeHUs] HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEaKIUAX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJIH, YMEHHE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YJNbTATOB IO OCBOEHUIO 0053aTEIBHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM QeaepaibHOM paboyell MmporpaMmoi,
BBIICJIAIOT: OCBOEHHBIE OOYYAOIIMMHUCS HAy4YHbIE€ 3HAaHMS, YMEHHS M CIOCOOBI



NedcTBUM, crneuupuyeckue s TOpeAMETHOM o0mact  «XUMHS», BHIbBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWS, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOydenus B 8 kjiacce npeMeTHbIEC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIMUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHUI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTb, CTEIECHBb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUPUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOU AP (DEKT peakium,
SAPO aroMa, DJIEKTPOHHBIM CIIOH aToMa, aTOMHas OpOWTadb, paguyc
aToMa, XMMHMYECKasl CBSI3b, MOJIIpHASl W HEMOJIApHasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHUH H
IPUMEHATH 3TH MOHATHUS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBJICHHS (HOopmMyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUU 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBajJeHTHasT M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuwoamueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh IMOHMMAHHUE MEPUOAUYECKON 3aBUCHMOCTU CBOWCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXKeHUs B Ilepuoanueckor cucreme,
3aKOHOB COXpPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e OINHWCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Illepunoanueckoit
CHCTEMBl XMMHMYECKMX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mmobouyHas nmoarpynna (b-rpymma)y», maneie u
OombIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAUEHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cucTtemMa XuMUYecKux diemeHtoB J[. .
MenzaeneeBa» € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj s1pa, 00lliee YUCIIO 3JIEKTPOHOB
U pacnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIYy U COCTaBY YYAacTBYIOLIMX B pPEAKIUU
BEULIECTB, IO TEIJIOBOMY 3D PeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/1as OMHCAHUE MPUMEPAMU MOJEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O W MOJSIPHYIO ~ MAaccChl
BEUIECTB, MAacCCOBYIO JOJI0 XHMHYECKOro »dJeMeHTa 1o ¢dopmye
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XMMUYECKON peaKiiny;

IPUMEHSITh OCHOBHBIE OINEPAIllMU MBICIUTEILHON NEATETbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTeMaTH3alMI0, KJIACCH(PUKAIHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBA3EH — JJIs1 U3YYEHHSI CBOMCTB
BEIIECTB W XHMHUYECKUX pEaKLHil, €CTEeCTBEHHO-HAy4YHbIE METOMBbI
MO3HAHUSI — HAONIOJIEHHE, W3MEpPEeHHE, MOJIETUPOBAHMUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBWJiaM  [OJb30BaHUSA  XMMHUYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBuUiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHMSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCJIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0OJIE paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCJIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, heHondTarenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHHIA:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKHUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJib, MOJSIpHBIA ~ 00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTaliu3aTrop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amiotponus, aMm(pOTEepHOCTh, XUMHUYECKasi CBSI3b (KOBaJICHTHAsl, MOHHAs,
METaNINYeCKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTh XUMHUYECKOW pEaKIuu, MNOPeAeabHO JTOMyCTUMas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TIOHSATUA U
OPUMEHSTH 3TH MOHATHS MIPU OMTMCAHUU BEIIECTB U UX MPEBpAICHUN;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY [IJI1 COCTaBjieHUs Gopmyl
BEIIIECTB ¥ YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIACCy COCAMHEHUN 1o QopMmyiaM, BUJ XUMHUYECKOU
cBs3 (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUIl KPUCTAINIMUYECKOU
PELIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHE: OIHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepuonnueckoil CUCTEMBbl XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y W «1moOoyHas
noarpymnmna (b-rpynma)», manele W OOJNbIIME MEPUOMBI, COOTHOCHUTH
0o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XHUMHUYECKHX
ANEMEHTOB (CoCTaB M 3apsia  sApa, OOIIee YHUCIO DIEKTPOHOB U
pacripefieieHie WX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH  OOIIUE
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJOB U TJIaBHBIX NOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBYy YYACTBYIOLIUX B pEaKkuu
BEIIECTB, MO TETIOBOMY 3(D(EKTy, M0 U3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMMKE W CrHenu(PUIeCKue XUMHYECCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHUE
npuMEpaMy MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUSI DJEKTPOIUTUYECKOW AHCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMEHa, ypaBHCHHUS peakluid, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIEHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKUX IPEBPAIICHUN B Pa3IMIHBIX
YCIIOBUSX;

BBIYUCIISATH OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO  MacChl
BEIIECCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 JJIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHCHUIO XUMHYECKOW PEaKIIHH,

coONoaTh  MpaBWJia  MOJIB30BAHUS ~ XMMHUYECKOW  MOCynou 51
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C HHCTPYKIUSMH [0 BBITIOJHCHHIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TOJYyYECHUIO H COOMUpPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHAaKa U YIJICKUCIIOrO rasa);

NPOBOAUTL  PEAKIMK, MOATBEPXKIAIONIME  KAYCCTBECHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuwIMkKar-, Ccyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpAIMA MBICIUTEIILHON JNEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O00OIIEeHHe, CHCTEMAaTHU3allii0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBA3€Hd — JJII M3YyYCHHS CBOMCTB BEIIECTB H
XUMUYECKUX peakKIui, eCTECTBEHHO-HAy4YHbIE METOJbl ITO3HAHUS —
HaOII0/IeHHe, U3MEPEHHUE, MOJICIMPOBAaHUE, DKCICPUMEHT (peajlbHBIM H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIUH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3JieioB Kypca 8 Kiracca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro o pazmeny 17
Paznen 2. HemeTra/uibl U UX cOeIMHEHUS
51 OO6m1ast XxapaKTEPUCTHKA XUMUYCCKUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO11as XxapakTepucTUKa XMMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmotera [JOK
' ' https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmorera [JOK
' VUL ’ https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1ast XxapakTepuCcTUKa XUMHUECKUX
24 snemeHToB [VA-Tpynnsl. Yriepoa u 8 1 2 bbmmorexa [IOK
' . PYTUTRL. pos https://m.edsoo.ru/7f41a636
KpEMHUH U UX COSAMHEHUS



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

Wroro mo pazneny 25
Pa3nen 3. MeTaibl 4 MX COeIUHEHHUA
N bubnuorexa [JOK
3.1 Obume CBOACTBA METANIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiime MeTaisl 1 UX COSIUHEHUS 16 https://m.edso00.ru/7f412a636
Wroro mo paznery 20
Pazjnen 4. Xumus v oKpy:Kamomas cpeaa
4.1 BemntecTtBa 1 MaTepualisl B )KU3HU YEITOBEKaA 3 bubmorexa [TOK
) “I P https://m.edso00.ru/7f412a636
Hroro mo pasneny 3
PesenBHOE BDE 3 bu6mmoreka [JOK
PBHOE BpeMA https://m.edso00.ru/7f412a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
uudpoBbIie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue op
Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Ilepuoauueckuii 3akoH. Ileproanyeckas
P P bu6mmoreka [IOK
1 cucTeMa XMMHYeCKuX 3yemeHToB /1. W. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBHIX TPEX 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
3 Knaccudukanus 1 HomMmeHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xXuMrueckoil CBS3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3zesioB Kypca 8 kiaccay»
5 Kiaccudukanus XuMuuecKuX peakiui 1mo 1 bubmuoreka [JOK
Pa3IM4YHBIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOUN pEaKIIHH.
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaxIusax
[TonaTHE O XUMHUYECKOM PaBHOBECHUHU.
p bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU PCaKIMU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
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XHUMHUYCCKOT'O paBHOBCCUA

9 OKUCIUTETbHO-BOCCTAHOBUTEIIBHBIC bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTUYECKON JUCCOLMALIUY. bubnuorexa [JOK

10
CunbHbIE U CITa0bIe AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMouHble ypaBHEHUS peaKiuit bubmorexa HOK

yp pea https://m.edsoo.ru/00add448
XuMHYECKHE CBONCTBA KUCIIOT U OCHOBAHUH
12 B CBETE MPEJICTABIICHUI 00 bubmorexa HOK
p ~ https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKOU TUCCOITUAIIAN
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmmorexa [JOK
P P https://m.edsoo.ru/00add8b2
JIMCCOIHAITAN
14 [TonsaTue o rumponuse conei Bubmmorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O06o01enre u cucTeMaTH3alus 3HaHUH
HICHHE H CHETEMATHSAMIA SHARHH https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
JKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponpHas padorta No2 o teme

17 «INEKTPOTUTUYECKAS TUCCOLIMAIINS bubmmorexa [JOK

P A HHAL. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PAaCTBOPaAX»

18 OO11as XapakTepUCTUKA FaJIOTeHOB. bubnunoreka [JOK
XHUMHUYECKHE CBOICTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CosHas KUCIIOTA,

19 XI/IMIlz‘{eCIfI/I: cioﬁCTBa MOJTy4YeHHUE bubmmorexa [JOK

> HOTYA ’ https://m.edsoo.ru/00ade104
MPUMEHECHHE
20 IIpakTtuyeckas pabora Ne 2 o Teme bubnuorexa [IOK
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«IIomydeHune CONAHOM KUCIOTHI, U3y4EHUE
eC CBOUCTB»

https://m.edsoo.ru/00ade348

Breraucnenus no YPaBHCHHUAM XHUMHUYCCKHUX

bu6mmoreka [IOK

21 iigﬁiﬁ’ CCITH OIUIH 13 pEarerton Jaw B https://m.edsoo.ru/00ade488
29 OO6mas xapakTepucTHKa 3J1eMeHTOB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANNIOTpONHBIE MOJAU(PUKALIUNA CEPBHI.
23 HaXO)KI;[eHI/Ie cepljl1 H(l)eé c:emxlnezmﬁ B bubmmorexa [IOK
’ https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKUE CBOMCTBA CEPBI
24 CepoBonopo, cTpoeHue, Gu3nvIecKkue u bubnuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTAa,
25 (bu3UYeCKre U XUMHYECKHE CBOMCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKlnu, JIeXkKaII1e B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOTydeHUs bubnuorexka [JOK
CEpPHOM KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaIoIllel Cpe/ibl COeTMHEHUSIMU CEPhI
97 Brruncnenune MmaccoBoii 10K BBIXOa bubnuorexa [JOK
MPOJIyKTa peaKkiuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTHKa 3eMeHTOB VA-
08 rpymnmbl. A30T, pacpocTpaHeHHE B bubnuorexa [JOK
npupoie, GU3NIECKUue U XUMHICCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHak, ero GuU3NYecKue U XMMUYECKHe bubnuoreka [IOK
CBONCTBA, MTOJIY4CHHUE U IIPUMEHEHUE https://m.edsoo.ru/00adf004
30 IIpaktnyeckas padora Ne 3 o Teme bubnuorexa [IOK
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«ITonyyenne aMmmMuaKa, U3y4eHUe €ro
CBOWCTB»

https://m.edsoo.ru/00adf180

A30THas KHUCHOTa, e€ pusnyeckue u

bu6mmoreka [IOK

31 N
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB U COJICH aMMOHUS
39 B KaUeCTBE MUHEPATbHBIX YIOOpEHUH. bubnuorexa [JOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAKOIIEH https://m.edsoo.ru/00adf518
CpeIbl COSTMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHCIIOTa, PU3MUECKHEe U XUMHUYECKUE brbamorexa [OK
L https://m.edsoo.ru/00adf68a
CBOWCTBa, MMOJTydeHUE
Ucnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPAILHBIX YI00peHnii. 3arpsi3HeHune bubmmorexa [TOK
PEIBHIBIY YA0OP - >arp https://m.edso0.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
35 Yraepoa, pacipocTpaHEeHHE B IPUPOJIE, bubnuoreka [JOK
(buznyeckue 1 XuMUYECKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuorexa [JOK
poOJIEMBI, CBSI3aHHBIC C OKCHIOM YTiIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 YroapHasg KUCIOTa U €€ COJIU bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas pad6ora Ne 4 o Teme
" bubnunoreka [JOK
38 [TonydeHue yriekucnoro rasa.
N https://m.edsoo.ru/00ae027e
KauecTtBenHas peakuus Ha kapOOHAT-HOH
[TepBoHauanbHBIE MOHATHUS 00
P bu6mmoreka [JOK
39 OpraHMYEeCKUX BELIECTBAX KaK O

COCAMHCHUAX YIIIepoda

https://m.edsoo.ru/00ae054e



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

bu6mmoreka [{OK

40 Kpemunii u ero coefuHeHUs
P A https://m.edso0.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33a4 110 TEME bubnuorexa [JOK
«Baxuenme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHU S
KonTponsnas padora Ne3 no teme

42 «Baxxuenme HeMeTauIbl U UX bubmmorexa [TOK

https://m.edso0.ru/00ae0el8
COETMHEHU S
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX

43 3JIEMEHTOB — METaJIOB. MeTainueckas bubnuorexa [JOK
CBSI3b M METAJUINYECKAs] KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemméTrka. Pu3NUECKHe CBOMCTBA METAIIIOB
XUMHYeCKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKAI PSIIT HAIIPSKEHUHA bubnmorexa LOK

P p p https://m.edso0.ru/00ae1156
METAILIOB
OO6mme cnocoObl MOTYICHHS METAJIOB.

45 CmuiaBbl. Beruncienus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEAKIUM, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
peareHTOB COJICPKUT MPUMECH

46 ITousiTre 0 KOPPO3UHU METAILIOB bubmnorexa [IOK

pp https://m.edso0.ru/00ae1278
bubmuoreka [JOK

47 €JIOYHBIE METAIIBI
i https://m.edsoo.ru/00ael4b2

48 OKCHIBI U THAPOKCHUALI HATPUSA U KaIUsl bubmorexa [IOK

P p https://m.edso0.ru/00ae14b2

49 [IlenouyHoO3eMeNbHBIE METAIIIBI — KAJIbLUN U bubnuoreka [JOK

Mar"duu

https://m.edsoo.ru/00ael15e8
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bu6mmoreka [{OK

50 BaHEHUIHE COC/MHCHAA KATLHA https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTH3aIus 3HaHUI
. . bu6mmoreka [IOK
52 JXK€ctkocTh BOBI M CIOCOOBI €€ yCTpaHEeHUs httos://m.e dsocI)_.[ru 100261886
[IpakTtuyeckas padora Ne 6 o Teme
53 "XKEcTKoCTh BOIBI U METOMBI €€ bubnmorexa LHOK
T— https://m.edsoo.ru/00aelae8
. bubmmoreka [{OK
>4 AJTIOMHHIA https://m.edSO(I)_.I ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
5 Keneso https://m.edso;.I ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI U coyn xkene3a (I1) n bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe 1 cucTeEMaTU3aliA SHAHUHA
[IpakTuueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME bubmmorexa [IOK
«Baxuenme MeTauibl ¥ X COCTMHCHUS Fps:fim.edsuo. ruiseBed
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIIMi, €CJIM OJIUH U3 PEarcHTOB JaH B
60 i36LIHTKe,I/Im/I cozI[[epmHTI;IpHMecn. " bubmorexa HOK
Brruncienust MaccoBo# 101U BBIXOAA hittps./fm. eds00. /0041 750
MPOJIyKTa PeaKIuu
61 O06o01eHre 1 cucTeMaTU3aIus 3HaHUH
62 KonTtposnpHas padota Ne4 o teme

«BaxHeunine MeTaljibl U UX COCOUHEHUS



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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63 BeniecTBa 1 maTepuaisl B IOBCEIHEBHOMU 1 bu6mmoreka [IOK

JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuorexa [JOK

cpesl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTUYECKUX 1 bubnuorexa [JOK

pobsem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011€HE U 1 bubnuorexa [JOK

cucTeMaru3anus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011€HE U 1 bubnuorexa [JOK

cUCTEeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
68 Peseprubrit ypok. O6001mIeHNE 1 1 bubnuorexa [JOK

cucCTeMaTn3anus 3HaHUI https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI U1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.T'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3narenbcTBO «IIpocBenieHue»

» Xumus, 9 knacc/ I'abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.,
AxmmonepHoeo6mectBo «M3narensctBo «lIpocBerieHue»

tabnuiel: [lepuonnueckas cucrema xumudeckux snementoB J[.M. Mennaeneesa, Tabnuia

PacTBOPUMOCTH, BJIGKTpOXI/IMI/I‘IeCKI/Iﬁ pAa HAIPSKCHUS MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus. ngakTHuecKnuii MaTeprall.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

https://resh.edu.ru/subject/29/
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