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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01ero oOpasoBaHus,
npeactaBieHHbIx B @I'OC OO0, a Takxe Ha ocHOBe (peaepalibHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIECOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma no xumum naéT MpeACTaBICHHE O LEAX, OOIeld CTpaTeruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTH OOYUYAIOIIMXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH COJIepXKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
O0COOCHHOCTEH O0OYYaroIIUXCsl, ONpeNeNsieT BO3MOXKHOCTH TpEeAMeTa IS
peannzanuu TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeIbHON
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yJbTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBLHON JCATCIBHOCTH OOYYarOIIErocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOW JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro NpeJCTaBIeHUl 0 MaTEpPUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
AHEPrUu U 00 SBOJIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TII0O0ATBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH i CcaMOpa3BUTUA U
dbopMupoBaHusl KyJIbTYpPhl JIMYHOCTH, €€ oOmed u (QyHKIIMOHAIBHOU
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTATBHBIX M HUCCIENOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO(HECCHOHATLHOM JCSITEIILHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIie HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
colepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorHYecKu
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XHUMHH Ha ONIPENECTIEHHOM dTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONMMHUCS CHCTEMbl TEPBOHAYATBHBIX TOHITHI XUMHH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX TMOHSATUM
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XHMHUYECKOM JJIEMEHTE U BEHIECTBE U CHUCTEMbI TOHSATUHA O
xumuyecko peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHBI TI0
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCIEAOBATEIBLHO OT
OJIHOTO YpPOBHS K JIPYrOMYy, BBINOJHIS (PYHKIUHU  OOBSCHEHHS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl TI0 XHMHH CIIOCOOCTBYET (HOPMHUPOBAHUIO
NPEACTaBICHUS O XUMHYECKOW COCTABIISIONICH HAayYHOM KapTUHBI MHpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee M3YyUYEHHBIX Y4eOHBIX MpeaMeToB: «OKPYKaroMHUi MUDP»,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUHM XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUNA OCHOB
XUMHYECKOM  HAyKM Kak  00JlaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKHUX 3HAHMM — BaXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IMO3HAHUS TPH
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUW W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BKHOE 3HAYEHUE NMPUOOPENN TaKUE LEH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
OOy4JarommXCcs K CaMOCTOSITENIbHON MO3HABATEIBHON NESITEIbHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOy4JaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESITEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpPa, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYCHHbIE NPU U3YyYEHUU
XUMHH, TPUMEHATh MX NPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XHWMHUYECKMX 3HAHUN /Ji1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESATEIBHOCTH B IEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTM K OCO3HaHHOMY BbIOOpY Tpoduiass U  HaNpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 wyaca B HEACINIO).



COIEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKUus

ITepnonnueckuit 3akoH. Ilepuoanueckas cucTeMa XMMUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
XUMHUYECKUX JJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, Kajdus, KaldblUs U HUX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepuomuueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BeliecTBa: BUAbI XUMHUYECKOW CBSI3U. TUIBI KPUCTAINTMYECKUX
PEIIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIIMUECKOW PEIIETKU
1 BUJAa XUMUYECKOM CBSI3H.

Knaccudpukanms u  HOMEHKJIaTypa  HEOPraHUYECKHUX  BEIECTB.
XWUMHUYECKHME CBOWCTBAa BEIIECTB, OTHOCSIIMUXCA K Pa3JIMYHBIM KJaccaM
HEOPraHWYECKUX COCJIMHEHU, TeHETUYECKas CBA3b HECOPTaHUYECKUX BEIIECTB.

Knaccudpukanus XUMHUYECKUX pEaKIUi IO pa3IUYHbIM NpHU3HaKaM (110
YUCJTy U COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TETUIOBOMY d(deKTy,
10 W3MEHCHHMIO CTENCHEM OKHCJICHUS XHMHUUYECKHX DJIEMEHTOB, IIO
o0paTUMOCTH, TI0O YYaCTHIO KaraauzaTopa). OK30- M DSHIOTEPMHUYCCKHE
peaKuu, TEPMOXUMUUECKUE YPABHEHMUSI.

[TonsitTue o ckopocTu xumuueckou peakiuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOTE€HHBIX U
reTeporeHHbIx peaknuax. llonsitue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuHU. DaKTOpbI, BIUSIONIME HA CKOPOCTh XMUMHUUYECKOW pEaKIUU WU
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC  PEAKIIMH, AJICKTPOHHBIM  OajaHC
OKUCJIUTEILHO-BOCCTAHOBUTEIbHOW  peakiuu. CocTaBleHHE  ypaBHEHUMU
OKUCJIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C HUCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJICKTPOJIUTHYECKON JTUCCOIHUAIINH. DIIEKTPOJIUTHI u
HEIJIEKTPOJUTHl. KaTuoHbl, aHMOHBL. MexaHW3M JOUCCOLMAIMK BEUIECTB C
Pa3IMYHBIMU BUJAMU XUMHYECKOW cBsizu. CterneHp auccounanuu. CuibHbIEC U
ciadbIe AIEKTPOTHUTHI.

Peakiiun wonHOro oOMeHa. YCIIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TIOJIHBIE M COKpaléHHbIE HMOHHBIC ypaBHEHMs peakiuid. CBoicTBa
KHUCJIOT, OCHOBAaHWUW M COJICH B CBETE MPEICTABICHUN 00 3JIEKTPOIMTHYCCKON
nucconnanuu. KauecTBeHHbIE peakiiuyi Ha HOHBL. [IoHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOJEJISIMU KPUCTATUIMYECKUX PEIIETOK HEOPraHWYECKUX
BCIIIECTB — METAIOB WU HEMETaioB (rpaduTa M ajiMasa), CIOKHBIX BEIICCTB
(x;mopuga HaTpus), HCCICAOBAHME 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU
peakIuu  OT  BO3JSHCTBUS  PA3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIECCa TUCCOUMAIMUA KHUCJOT,
iea04eit u coieit (BO3MOXKHO MCIOJIb30BAHKE BUIEO MAaTEPUAJIOB), MPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIMMUX MPU3HAKU MPOTEKAHUS pEeaKIMii HMOHHOTO oOMeHa
(oOpazoBaHme ocaaka, BBIJICJICHHE Tra3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIMUX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropenwue, peakiuu Pa3I0XKEeHU, COCJITMHECHUA), pacrno3HaBaHHUE
HEOPraHWYECKUX BEIIECTB C IMOMOIIBI0 KAaYECTBEHHBIX pEaKIMid Ha HOHBI,
peIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 X cOeTMHEHUS



OO6mass xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI ATOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XUMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa
(B3auMofeiiCTBUE C MeTaUlaMHd, HEMeTalJlaMH, Lienao4Yamu). XJIOPOBOJOPOA.
ConsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MOIYyYEHHE, IPUMEHEHHUE. JlelicTBHe
XJIOpa ¥ XJIOPOBOAOPO/JIAa HA OPraHU3M 4YeJIOBEKAa. BakHeWuIume XJI0puAbl U UX
HAXO0XJEHUE B IPUPOJIE.

O6mast  xapakrepuctuka d31eMeHToB  VIA-rpynmbel.  OcobeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHble cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOICTBA TPOCTBIX BEHIECTB — KHCIOpoAa M Cepbl. AJIOTPOIHBIC
MoIU(UKALMK KUCIOPOJa U cepbl. XUMHUUECKHE CBOICTBa cepbl. CepoBOAOPOI,
cTpoeHue, (U3MYECKHE U XUMUYECKHe cBoWcTBa. OKCHUABI CEpbl  Kak
NpPEICTABUTENN KHUCIOTHBIX OKCuAoB. CepHas KuCIOTa, (U3HMUECKUE U
XUMHYECKHE CBOMcTBa (00IIMEe KakK TMpeACTaBUTENsS Kiacca KHUCIOT H
cnenuduyeckre). XUMUYECKUE PEaKIINH, JeKalllie B OCHOBE MPOMBIIIIEHHOTO
crnocoba moxy4yeHus: cepHoil kuciothl. [Ipumenenue cepnoil kuciotsl. Conu
CCPHOi KHCJIOTBI, Ka4CCTBEHHAS peakuusi Ha Cyabdar-uoH. HaxoxaeHue cepsl
U e€ coeMHEeHUI B mpupojie. XUMHUYECKOE 3arpsi3HEHHE OKpPYXaIoleh cpeibl
COCIMHEHUSMH Cepbl (KHCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIIECHUS.

O61mas xapakTepucTuka 3neMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE€ CTENEHU OKHUCIEHUA. A30T, pPaCHpOCTpaHEHHE B
npupoje, pu3nueckrue U XuMuieckne cBorctra. KpyroBopor a3ora B npupoe.
AMMHAK, ero GU3NICCKHE U XUMUYECKUE CBOICTBA, MOIyICHUE U IIPHMCHEHHE.
Comu aMMOHHS, WX (U3MYECKHE W XHUMHYCCKHE CBOWCTBA, NPHMCHEHHC.
KauectBeHHas peakius Ha MOHBI aMMOHHS. A30THas KUCJIOTa, €€ MOoIydeHHe,
dusznueckre M XUMHUYECKHME CBOWCTBAa (OOIIME KakK TMpeACcCTaBUTENsS Kiacca
KUcHoT u crneuuduueckue). Vcmonap3oBaHe HUTPATOB M COJEH aMMOHHUSI B
KayecTBE MHUHEPAJIBbHBIX YyA00peHHil. XUMHUECKOe 3arpsi3HeHHUE OKpY>Karollen
Cpellbl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IU, 3arpsi3HEHNE BO3AyXa, MOYBBI
u BojoéMoB). Docdop, amnorponHbie Mogudukanuu docdopa, uznueckue u
xumudeckue cBoiictBa. Oxcup Qochopa (V) u  dochopnas xucmnora,
dbu3uUecKue U XMMUYECKHE CBOMCTBa, osrydeHue. Mcmonb3oBanue ¢ocdharoB B
KayeCTBE MUHEPAIBbHBIX YI0OpEHUM.

O6mast  xapakrtepuctuka d1eMeHToB [VA-rpymmel.  OcobGeHHOCTH
CTPOCHUSI aTOMOB, XapaKTEPHbIC CTETICHH OKUCJICHUS. YTJIEpPOJ, ajuIOTPOIHbIC
MoAU(UKAIINKA, PACTIPOCTPAHCHHE B MPHUPOJE, (PU3NUECKHE U XUMHUUYECKHE
cBoicTBa. Ancopouus. KpyroBopot yriepona B npupoge. Okcuasl yriepoja,
uX (QU3NYECKHEe W XUMUYECKHE CBOMCTBA, JIEHCTBHME HA KUBHIC OPraHU3MBI,
MOJIYYCHHE U MMPUMEHEHHE. DKOJOTHUECKHE MPOOJIEeMBI, CBA3aHHBIC C OKCHUIOM
yraepoaa (IV), rumoreza rio0anbHOrO MOTEIUICHUS KIMMAaTa, IMapHUKOBBIM
addekr. YrompHas Kuciaora W e€ conM, uX (PU3NUECKHEe U XHUMHUYCCKHE
CBOICTBa, MOJy4YeHUE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Vcmonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJICHHOCTA U
CEIIbCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHUYECKHX BEIIECTBAX Kak o
COEIMHEHUAX yriepoja (MeTaH, 3TaH, STHIIECH, aleTUJIEH, 3TaHOJ, TJIMIEPHH,
yKCycHasi kuciorta). llpupoaHble HUCTOYHUKHM  YIIIEBOJAOPOAOB  (Yroiib,
MPUPOJIHBIN ra3, HePTh), IPOAYKTH UX MEepepaboTKH (OEH3UH), UX POJIb B OBITY
U TpoMbIUIeHHOCTU. [loHATHE O OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: XKHUPAX,



Oenkax, yrieBojax — U UX POJU B JKM3HU uyelloBeka. MarepuaabHOE €TUHCTBO
OPraHUYECKUX U HEOPTAHUUYECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWCTBA, MOJYyYCHHE U
npumenenne. CoenuHeHusi KpeMHusi B mpupoje. OOimue mpeacraBieHus o0
okcuge kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, ©X UCIIOJIH30BAHHUE B
OBITY, B IPOMBINLICHHOCTU. BaxkHelne cTpouTeabHbIe MaTepralibl: KepaMHKa,
CTEKJIO, IIEMEHT, O€TOH, Kene300eToH. [Ipobdembl 0€30MacHOTO UCTIOIB30BaAHUS
CTPOUTEIBHBIX MATEPHUATIOB B MOBCEIHEBHOM KU3HM.

Xumuueckuiit IKCnepumenm:

u3ydeHre oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOU
KHUCJIOTHI, MPOBEICHUE KaueCTBEHHBIX PEaKIIMi Ha XJIOPU/-UOHBI U HAOII0ICHUE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXKaIINe (PU3NUEeCKUe U XUMHYECKUE
CBOMCTBa TaJOT€HOB W HX COEJUHEHHH (BO3MOXXHO HCIOJb30BaHUE
BUJCOMATCPUAIIOB), O3HAKOMIICHHE C 00pasuamu XJIOPHIOB (TaJOreHHOB),
O3HAKOMJICHHME C o0pa3mamMu cepbl U €€ COeIUHEHHSIMU (BO3MOKHO
UCIIOJIb30BaHUE BHJCOMATEPHUANIOB), HAONIOJeHUE TMpolecca OOyriuBaHUs
caxapa MoJ JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, H3YyYEHUE
XUMUYECKUX CBOWCTB  pa30aBIEHHOW CEpPHOW  KHUCJIOTHI, IPOBEJICHHE
KauyeCTBEHHON peakiuuu Ha CcylabpaT-uoH H HaOMI0JIeHHe TMpu3Haka eé
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXKHO HCIIOJb30BaHUE BHJEOMATEpHAIOB), oOpas3amMu
a30THBIX U (pocopHBIX yI0OpeHUH, moydeHue, coOnpanue, pacrio3HaBaHUE U
U3YyUYCHUE CBOMCTB aMMHaKa, IMPOBEJACHHWE KAUYECTBEHHBIX pEaKIMid Ha HOH
aMmMmoHuss U  (ocdaT-uOH W U3yYEHHWE TMPU3HAKOB UX IPOTEKAHUS,
B3aMMO/JICMCTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEJIbI0 (BO3MOKHO
UCIIOJIb30BAHUE BUJEOMATEPUATIOB), H3YyYEHUE MOJEIEH KPUCTAUIMYECKUX
pemérok anMmasza, rpaduTa, QyIepeHa, O03HAKOMJICHHE C IPOIIECCOM
a7IcOpOLIMM PAacCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM
IPOTHUBOTA3a, TOJydeHHE, cCOOMpaHue, paclo3HaBaHUE M HM3yUYCHHE CBOMCTB
YIJIEKUCIIOT0 Ta3a, IPOBEJACHHE KAYeCTBEHHBIX pEaKIUid Ha KapOOHAT W
CUJIMKAT-UOHBl W M3YYCHHE TMPU3HAKOB HUX IPOTEKaHUs, O3HAKOMIICHUE C
NPOAYKIIUEH CHJIMKATHON MNPOMBIILICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelne HeMeTaJuIbl U UX COETUHEHUS)).

MeTta/uibl M UX COeTHMHEHMSI

OO6miass xapakTepUCTHKAa XHUMHUYECKHX DJJEMEHTOB — METAUIOB Ha
OCHOBaHMU MX MOJI0KEeHUA B [leproanueckoi cucreMe XUMHUYECKUX 3JIEMEHTOB
. . MenneneeBa u cTpoeHus: aroMoB. CTpoeHHne MeTauioB. MeTtaminueckas
CBSI3b U METAJUIMYECKass KPUCTAIMYECKAs peniéTka. DIEKTPOXUMHUYCCKUN PsiJl
HANpsDKEHUM MeTaioB. DHU3MYECKME W XHUMHUYECKHE CBOMCTBA METAJLIOB.
O6mme crocoObl momydeHus: MeTawioB. [loHATHE O KOpPPO3WH METaJIOB,
OCHOBHBIE CHOCOOBI 3alllUTBl HUX OT Koppo3uu. CruiaBel (CTajlb, YYIYH,
TIOpATIOMUHUHN, OpOH3a) ¥ UX IPUMEHEHUE B OBITY U TIPOMBIIIIIICHHOCTH.

[[lenoynble  MeTayuibl: TOJOXKEHWE B llepuoauyeckod  cucteme
xuMuueckux 31eMeHToB /. 1. MeHneneeBa, CTpO€HHE UX aTOMOB, HAXOXKICHUE
B mpupojie. Puznueckue M XHUMHUYECKHE CBOWMCTBA (Ha MpPUMEpPE HATpUA U
kanusi). OKCUAbl W THAPOKCHUIBI HAaTpusl W Kanusa. [lpuMeHeHue IIeT0YHbIX
METAJIJIOB U UX COCTUHECHU.

[[lenoyHO3eMeENbHBIE METAUIBI MarHuii HW  KaJbIMW: TOJIO)KEHUE B
[Tepuonuueckoit cucreme xumuudeckux osnemeHTtoB J[. WM. Mennaeneena,
CTPOEHHE HMX ATOMOB, HaxOXxJcHHEe B mnpupoje. Ousznueckne M XUMUYECKHE



CBOMCTBa MarHus W Kalbllusd. BaXkHeHne coequHEeHHs Kaiblius (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BO/BI U CIIOCOOBI €€ YCTpaHEHUS.

Anromunuii: mnonoxeHue B llepuonnueckoil cucTeMe XMMHYECKHX
anementoB JI. M. MeHnneneeBa, CTpOCHME aroma, HAXOXKJICHUE B IPUPOJE.
dusznueckne M XUMHUYECKHE CBOMCTBAa amtoMHHHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa U TUIPOKCHUAA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoanyueckoi cCUCTEME XUMHUYECKUX 3JIEMEHTOB
. 1. Menneneesa, cTpoeHHe aroMa, HaxoxzaeHue B npupoze. dusznueckue u
XUMUYECKHEe CBOMCTBa skene3a. OKcuubl, TUAPOKCUAL U conu sxene3a (II) u
xenesa (III), ux coctas, CBOMCTBA U MOJTyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMud METAJJIOB M CIUIaBOB, MX (PU3UUYECKUMHU
CBOMCTBaMH, U3y4Y€HHUE PE3YyJbTATOB KOPPO3UU METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJIA
KaJIblIUsI M HATpPUs C BOJOM (BO3MOXKHO MCMOJb30BAaHUE BHUACOMATEPHUAIIOB),
UCCIIEIOBaHNE CBOMCTB KECTKOW BOJIbI, IPOIIECCA TOPEHUS Kelie3a B KUCIOPO/Ie
(BO3MOKHO HCIIOJIb30BAaHUE BHJICOMATEPHUANIOB), IMPU3HAKOB MPOTEKAHUS
KAUYE€CTBEHHBIX PEaKI[Mi Ha MOHBI: MarHUs, KaJbllUsl, aJFOMUHUS, IMHKA, JKEJe3a
(I1) m oxeneza (III), memm (II), HaAOMOMEHWME W OMUCAHHUE MPOIECCOB
OKpalllMBaHHs IUIAMCHUM WOHAMHM HATpHUs, Kalusd W KaJblHus (BO3MOXXHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), HCCieAoBaHUE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AJTIOMUHUS W TUIPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX
3az1a4 o reme «BakHeHIe MeTauibl 1 UX COSIUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecTBa u mMatepuanbl B MOBCEAHEBHOW JKU3HU 4YelioBeKa. be3zomacHoe
MCIIOJIb30BaHME BEUIECTB U XUMUUYECKUX peakiuii B ObiTy. [lepBas momoip npu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XUMHYECKOe 3arps3HeHNe OKpYXKarolei cpebl (mpeaeiabHas JomyCcTuMast
KOHIleHTpauusi BemiecTB, ganee — I[I[JIK). Ponp xumMum B penieHuu
AKOJIOTUYECKHUX TIPOOJIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3I0B MaTEPHUATIOB (CTEKJIO, CIIJIaBbl METAJLIOB, MIOJTUMEPHbBIE
MaTepuabl).

Mescnpeomemmnuwie ceazu

Peanuzanusa mexnpeaMETHBIX CBA3E€H MPU M3YYEHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUYHBIX
MOHATUM, TaK W TOHATHM, SBJISIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIaccuPuKanus, TMepUOANIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJECIMPOBAHUE, WU3MEPEHHUE, MOJENb, SIBICHUE, ITapHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

dusznka: marepusi, atoM, dJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,
M30TOMNbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJEKTPUYECKUMN 3aps], MPOBOJIHUKH,
MTOJTYIIPOBOAHUKH, JHAJICKTPHKH, (DOTOIIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€  COCTOSIHME  BEIIEeCTBA, a3,  pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJNIMYECKasT pemETKa, CIUIaBbl, (DU3UYECKUE BEIUYHHBI, EIUHUIIBI
MU3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIaHEThI, 3BE€3/b1, COJHIIE.

buonorus: porocunres, apixanue, 6uocdepa, IKocUCTEMa, MUHEPATIbHbBIE
yA0OpEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: atmocdepa, rugpocdepa, MUHEpaibl, TOPHBIE MOPOJIHI,
TMIOJIC3HBIC HCKOIIaeMble, TOTUIHBO, BOJHBIC pECypCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOT'O OOIIETo
o0pa30oBaHus JOCTUTAIOTCS B XOA€ OOy4eHHs XMMHUHU B €IMHCTBE y4yeOHOU U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIAMH U HOPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLIMATN3AIINH 00 yJYarOIUXC .

JIN4HOCTHBIE  pe3yJIbTaThl  OTpPaKalOT TOTOBHOCTh  OOy4YarONIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIICHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAWI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XWMHH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, yueOHOMCCIIEOBATEIbCKOM, TBOPUYECKON W JIPYrUX
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTENbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JaHUU  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥  B3aUMOINOMOIIM B  TIpolecce d3TOH  yueOHOoi
NEATEIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIEHUE M TOCTYIIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMUYECKOM peaKiuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

N03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe mJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIILCKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHOW paldOThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, TMPOEKTHOW U  HUCCIEA0BATEIbCKOU
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00yUYEHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HENPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUSI aJKOrojsi, HApPKOTUKOB,



KypeHHus), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MAaCHOCTU  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTHYCCKOMY H3YYCHHIO Mpodeccuid M TpyAa Pas3IudHOTO
poJia, yBaKEHUE K TPYY U pe3yJbTaTaM TPYIOBOH NEATCILHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUIYAILHOH  TPAacKTOpPUHM TPOAOJDKEHHUS  O00pa3oBaHUS ¢ YIETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, ychemHol MNpodhecCUOHANBHON JEATeIbHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

9KOJIOTHYECKHU IIEJIeCO00pa3HOe OTHOIICHUE K TMPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBAHMS, TOHUMAHHUE IIEHHOCTH 3/I0POBOTO
u Oe30macHOro oOpasza >KW3HH, OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY
(GU3HUECKOMY U TICHXUYCCKOMY 37I0POBBIO, OCO3HAHUE IEHHOCTH COOJIIOCHUS
NpaBwJI OE30MacHOTO TMOBEJACHUS TpHU padOTe ¢ BEHIECTBAMHU, a TaKkKe B
CUTYaIUSX, YTPOXKAIOIIHNX 3I0POBBIO M )KM3HU JTFOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peIICHMS 3aJlay, CBS3aHHBIX C OKpYXaromeld MPUPOTHOW CpEIoH, s
IOBBIIIICHUST YPOBHS OSKOJOTMYECKOW KYJIBTYPBI, OCO3HAHHS TJIOOAIBHOTO
XapakTepa SKOJOTHYECKHX MpoOJeM W IyTeH WX peHIeHUs IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIIEISIOT 3HAUYKMMBIE IS
dbopMUpOBaHUS MHPOBO33PEHUS OOIIEHAY4YHbIE TOHATHS (3aKOH, TEOpHUs,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, IKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIiEHue O IEJOCTHOM HayyHOW KapTUHE MHpaA, UM YHUBEpCAIbHBIC
yueOHbIe JIeWicTBUs (TMO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJoruuyecKkue JelcTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), UCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIbHBIX ()AaKTOB U SIBJICHHM, BRIOUPATh OCHOBAHMUS
U KpUTEpUH [JIs1 KIAacCU(UKAIMM XMMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITIOYCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBbIBaTh MIUPOKO TPHUMEHIEMBIE B XUMUU MOJCITbHBIC
MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMHU4YecKasi opMyia
U ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEIIHLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CIEJCTBEHHBIC CBSI3M W NPOTHUBOpPEUUS] B
M3y4aeMbIX MPoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJ0/IaTh 3a XOJIOM Tpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAYy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHUYECKOrO COJIepIKaHuUs,
CIipaBOYHBIE mMocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH()OpMalMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpEICTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYLIECTBY 0OCYyXmaemMoil TeMbl, (POPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB  BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCYyXAeHUsS, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBD»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesiecHHe KPUTEPUEB IO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Hanbosiee A3(hPeKTUBHBIE CIOCOOBI PEIICHUSI YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUUA MPHU BBINOJHEHUN 3aJaHUNA C Y4ETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCIONb30BaTh W AHAIM3UPOBATh KOHTEKCTHI, MpeajiaraéMbleé B YCJIOBUU
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
nercTBui, cneuuduyeckue IS TpeAMETHOM obnactu «XuMUA», BUIBI
NEATeIbHOCTH TI0 TOJYYeHUI0O HOBOIO 3HAHUS, €ro HHTEepPIpeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

9 wJlacce TMpeIMETHBIE pe3yJdbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxkaTh C(OPMHUPOBAHHOCTH Y OOYYAIOLTUXCS YMEHHI:

e PpACKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHATUM: XUMUUYECKUUN
3JIEMEHT, aTOM, MOJIEKYyJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJI0’)KHO€ BEIIECTBO, BAJICHTHOCTh, AJEKTPOOTPULIATEILHOCTh, CTEIICHb
OKHCJICHUS, XUMUYECKas peakius, XUMHUYEeCKas CBs3b, TEIUIOBOU
s ekt peakuuu, MOJb, MOJSPHBI 00BEM, pPacTBOP, IJIEKTPOJUTHI,
HE3JICKTPOJIUTBI, JIEKTPOIUTAUECKAS] TUCCOLMALIUS, PEAKIIMU UOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMbIC PEAKIMH, OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIHH,
OKUCJIUTENh, BOCCTAHOBUTENIb, OKHCICHHUE U  BOCCTAHOBJICHHUE,
ajutoTponusi, aM(OTEpHOCTh, XUMHUYECKass CBI3b (KOBaJCHTHAas,
WOHHAs, MeTa/NInYecKas), KpHUCTAJUIMUecKass pemeTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKON pEaklHH, MpPeaeIbHO
nonyctuMas konuentpanus [/IK BemecTsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATUUA U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (OpMyIl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMpENeNsATh BaJE€HTHOCTb U CTENEHb OKHUCIEHHUS XUMHUYECKHX
AJIEMEHTOB B COEAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAIJIEHKHOCTh
BEIIECTB K OIpPEACNEHHOMY KIIACCy COEAMHEHHWH Mo (opMyliaM, BUT
XUMHUYECKOW CBSI3M  (KOBAJICHTHAs, HWOHHAs, MeETaIMyecKkas) B
HEOPraHMYCCKHX COCAMHCHUSX, 3apsil HOHA [0 XUMUYECKON (opmyre,
XapakTep Cpeibl B BOAHBIX PACTBOPAX HEOPraHMYCCKUX COCAMHCHUI,
THUIl KPUCTAIUTMYECKOMN PElIETKN KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cmbich Ilepumoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMHUCHIBATH M XapaKTepU30BaTh
Tabmunyto Gopmy lleprogudeckoit CUCTEMbI XUMHUECKHX dJIEMEHTOB:
pasznuyaTh MOHATHUS «TJaBHas moArpynmna (A-Tpynma)» U «moOodHas
noarpymnmna (b-rpynma)», manpie W OonbIIUe TEPHOIbI, COOTHOCUTH
0003HaueHUsI, KOTOPHIE HUMEIOTCS B TEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMHUUYECKUX
AMIEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHCIO DJIEKTPOHOB H
pacrpeneneHue HUX MO0 DJJIEKTPOHHBIM CJIOsIM), OOBSICHATH OO0IIMe
3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B
npejaeiax MajblX NEPUOJOB U TJIAaBHBIX MOATPYHI C YYETOM CTPOECHUS
UX aTOMOB;

e KiJacCU(UIMPOBATh  XUMHYECKHE  JJIEMEHThI,  HEOpPraHUYECKHE
BEIECTBA, XUMUYECKHUE PEAKIINU (110 YUCTY U COCTaBy y4aCTBYIOUIUX B



peaKIuu BEHIECTB, MO TEIJIOBOMY 3((PEKTy, MO0 U3MEHEHUIO CTETeHEN
OKHCJICHUS] XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U CreUPUIESCKUE XUMHUUECKUE
CBOMCTBa TMPOCTHIX U CJIOXKHBIX BEHIECTB, IMOATBEPKIas ONMUCAHUE
npuMepaMu MOJEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YpPaBHEHHUSI DJIEKTPOIUTHYECKOM JTUCCOIMAIMM KHUCIIOT,
LIEJI04YE€ M COJIEM, MOJIHBIE W COKpaUIEHHBIC YPAaBHEHUS PEaKLUU
MOHHOTO  OOMEHa, YpaBHEHHUS  peaklud,  IMOJATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUYECKOUN CBSI3M MEXIY BEIIECTBAMHU PA3TUUHBIX
KJIACCOB;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUil
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOIO OajlaHca 3TUX PEaKIIHii;
IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS,
BO3MOXKHOCTU TPOTEKAHUS XUMUYECKUX TMPEBPAIICHUN B Pa3IUYHBIX
YCJIOBUSIX;

BBIYHUCIISITh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MacChl
BEIIIECTB, MAacCCOBYIO [IOJIF0 XHUMHYECKOrO JJeMeHTa 1o (dopmylie
COCIMHEHHUs, MAaCCOBYIO JIOJIFO BEIIeCTBA B PacTBOpPE, MPOBOIUTH
pacy€Thl MO YPaBHCHUIO XUMUUECKON pPeaKIlny;

coONroIaTh  MpaBWja  TOJIB30BAHMUS  XUMHYECKOW TOCYJIOW U
nabopaTopHbIM O0OpYJAOBaHWMEM, a TaKXe TMpaBWiIa OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBHU C WHCTPYKIMUSIMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB MO TMOJIYYEHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEIIEeCTB (AaMMHAKa U YIIIEKUCIIOTO rasa);

NPOBOAUTH pEaKIUH, TMOATBEPKIAIOIINEe KAaueCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: pAclo3HaBaTh OMNBITHBIM NYTEM  XJIOPHUA-,
Opomuna-, wuomua-, KapOoHaTt-, ocdar-, cuaukar-, cyiabdart-,
TUJAPOKCU-MOHBI, KATHOHBI aMMOHHUS MU MOHBI M3YYEHHBIX METaJUIOB,
PUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX BEIIECTB;
OPUMEHSITh OCHOBHBIE OIEpPAlMU MBICIUTEIBHON NEATETbHOCTH —
aHaJgu3 ® CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIHIo,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJI U3y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHMi, E€CTECTBEHHO-HAyYHbIE METOMIbI
NO3HaHUsI — HAOIOJeHNEe, U3MEpPEHNE, MOJIETUPOBAHNE, YKCIIEPUMEHT
(peasibHBIN u MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
HaumenoBaunue KoJsnyecTBo 4yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yriayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IENIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEDPHOCTH 4 bubmmorexa LOK
' P . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
JHCCOIIHAIINSL. bubnuorexa [JOK
1.3 8 1 1 :
XHUMUYECKUE PEaKIIU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
2.1 XI/IMI/I‘ICCKEX BH:MCHTOB 4 1 bubmmorexa [JOK
' https://m.edso0.ru/7f41a636
VIIA-rpynmsl. ["anorenst
99 OO1as XxapakTepucTuKa 6 bubnuoreka [JOK

XUMHWYCCKHUX JJICMCHTOB

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

VIA-rpynnel. Cepa u eé
COCIMHCHU A

OOmast xapakTepuCTUKa

53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dhochop 1 ux coenMHEHHS
OO01as XxapakTeprucTUKa
XUMHUYCCKUX DJIEMEHTOB By 110K
noNIMoTeKa
2.4 IVA- .Y
rp}iHHH fiepoiH 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U BX
COCTMHECHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.eds00.ru/7f41a636
3.9 Baxneiine MeTamibsl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro o paszneny 20

Pasnen 4. Xumus n okpy»kaomas cpeaa

41 BemmecTBa u Mmarepuarel B 3 bubnunoreka [JOK
' JKU3HU YeJIOBEKa https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpemst 3 bubmotera [JOK

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



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

9 KJIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3y4eHust oOpa3oBartejibHbIE
/ padoThI padoThI
u pecypcsbl
[lepnoanyeckuil 3aK0H.
[Tepuonnueckas cucrema bubmorera [JOK
1 04.09.2024 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. Menpeneena B
3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB bubmorexa [OK
1 06.09.2024 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB -
Knaccudukanus u bubnuoreka [JOK
HOMECHKJIaTypa 1 11.09.2024 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabl XuMHUUECKOH CBSI3U U bu6mmoreka [JOK
THITBI KPUCTATHYCCKUX 1 13.09.2024 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbras padora Nel
I1
0 TeMeE « OBTOpeEII/Ie u 1 1 18.09.2024
yri1yOJaeHne 3HaHUH
OCHOBHBIX Pa3/IeJioB Kypca



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

8 Kmacca»

Krnaccudukarus bubmmoreka [JOK
6 XUMHYECKUX PEAKIHH 10 20.09.2024 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPU3HAKAM 0
[TonsaTHe o ckopocTn
XUMHUYECKON peaKIuu Bubmorexa [JOK
7 ) 25.09.2024 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U N
T€TEPOT€HHBIX PEAKIIUAX B
TlousiTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSTFOIITME HA CKOPOCTh Bubmorexa [IOK
8 . 27.09.2024 https://m.edsoo.ru/00adc28
XUMUYECKON PEaKIuu u c
MOJOXKEHNEC XUMHUYIECCKOTO B
paBHOBECHs
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTAaHOBUTELHEIE 02.10.2024 https://m.edsoo.ru/00adcad
peakuuu €
Teopus
ANEKTPOJIUTUUECKON Bubmaotexa LIOK
10 04.10.2024 https://m.edsoo.ru/00adcd6
muccoruanui. CUIIbHBIE U g
ca0bIe AJIEKTPOJIUTHI -
Honnsie ypaBHEHUS Brbmaorexa LJOK
11 N P 09.10.2024 https://m.edsoo.ru/00add44
peakuit g
XHUMHUYECKHE CBOMCTBA Brbmaorexa LJOK
12 11.10.2024 https://m.edsoo.ru/00addsd

KHCJIOT U OCHOBAaHHUU B

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

CBETE MpeCTaBICHUIN 00
BIEKTPOIUTHYECKON
JMCCOIMALINN

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

bu6mmoreka [IOK

13 | mnpexncraBnenuii 06 16.10.2024 https://m.edsoo.ru/00add8b
BIEKTPOJIUTAYECKON 2
JICCOITUAITIT
ITonsaTrre o ruapoHN3e BubmaoTexa LIOK
14 ' P 18.10.2024 https://m.eds00.ru/00add9d
coJeit 4
bu6moreka [IOK
0606
15 ODHIeHHe 1 . 23.10.2024 https://m.edsoo.ru/00addd1
cUCTeMaTH3aIus 3HaHUH 5
[TpakTruueckast padota Ne 1.
«PelIcHie bu6moreka [IOK
16 25.10.2024 https://m.edsoo.ru/00addbf
AKCIEPUMEHTAIBHBIX .
3a7a4» -
KontponbHas padorta Ne2
0 TeMe
«DQNEeKTpOoIUTHYEeCKast bubmorera [JOK
17 P 06.11.2024 https://m.edsoo.ru/00addec
JIMCCOLIMAITHSL. 0
XUMUYECKUE PEaKIIUU B B
pacTBopax»
OO1as xapakTepuCcTHKa bubnuorexa [IOK
18 | ramoreHoB. XUMHYECKHE 08.11.2024 https://m.edsoo.ru/00addfe

CBOICTBA Ha mpumMepe

2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

XJopa

XnopoBogopoa. CossiHast

KHCIIOTa, XUMHYCCKUE bubmmorexa [TOK
19 . 13.11.2024 https://m.edsoo.ru/00ade10
CBOCTBa, MOJTy4CHHE, 4
MIPUMCHCHHE B
[IpakTnueckas padora Ne 2
o teme «lloyuenue bubmmorexa TTOK
20 _ 15.11.2024 https://m.edsoo.ru/00ade34
COJISTHOM KUCIIOTHI, o
n3ydeHue e€ CBOHCTB Bl
Beruncnenus no
PaBHEHUSAM XHUMHUYCCKUX bubmmorexa LOK
21 y N 20.11.2024 https://m.edsoo.ru/00ade48
peaKIui, eciii OJTUH U3 g
peareHTOB JaH B H30BITKE -
OO6mras xapakTepucTuKa bubmorexa HOK
22 22.11.2024 https://m.edsoo.ru/00ade64
aneMeHTOB VIA-rpynmbl 3
ANIOTpONHBIE
MO (DUKAITUU CEPHI.
Haxoiz[eHHe ceprl,)l ueé bubmiorexa LIOK
23 . 27.11.2024 https://m.edsoo.ru/00ade64
COCIMHCHUH B IPUPOJIE. .
XHUMHYECKUE CBONCTBA B
cepol
CepoBo10pO1, CTPOCHHUE, bubmuoreka [JOK
24 | (¢usnyeckue U XUMHUYECKHUE 29.11.2024 https://m.edsoo.ru/00ade80
CBOMCTBA 2
25 | Okxkcuasl cepbl. CepHast 04.12.2024 Bubmmorexa LIOK

https://m.edsoo.ru/00adea?



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

KUCIIOTa, PU3HYECKUE U 8
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE
XHWMHUYECKUE PEAKIUH,
JIeKaIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda bubnuoreka [IOK
26 | TOJy4eHHUs CEPHOM 06.12.2024 https://m.edsoo.ru/00adec8
KUCIOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKaroLen
CpeIbl COSTMHEHUSIMU CEPhI
Beruncnenune maccoBoit bu6moreka [IOK
27 JIOJT BBIXOJIa TIPOYKTA 11.12.2024 https://m.edsoo.ru/00adec8
peakuuu a
OO6mras xapakTepucTuKa
AeMEHTOB V A-TPyTIIIbI. bubnuorexa [JOK
28 | A3ort, pacipocTpaHCHHE B 13.12.2024 https://m.edsoo.ru/00adeea
npupoe, Gpuznueckue u 6
XMUMHYECKUE CBOICTBA
AMMuak, ero pusnyeckue bubnuoreka [JOK
29 | ¥ XMMHYECKHE CBOMCTBA, 18.12.2024 https://m.edsoo.ru/00adf00
MOJIy4Ye€HUE U IPUMEHEHHE 4
[IpakTiueckas padota Ne 3
o teme «llomyuyenue bubmmorexa [JOK
30 20.12.2024 https://m.edsoo.ru/00adf18
aMMuaKa, U3y4eHue ero 0
CBOMCTB»
31 A30THas KHCIIOTa, ¢& 25.12.2024 bubmotera [JOK

https://m.edsoo.ru/00adf30



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

¢bu3nvecKkre 1 XUMHUECKUE
CBOMCTBA

[op)

Hcnonp3oBanue HUTPATOB
U COJIE aMMOHHS B
KayeCcTBE MUHEPATbHBIX

bu6mmoreka [IOK

32 | ynmoOpenuii. XuMu4eckoe 27.12.2024 https://m.edsoo.ru/00adf51
3arpsI3HEHUE OKPYKarolen 8
Cp€abl COCANHCHUAMU
azoTa
®ochop. Okeup dpochopa
(V) 31) (bicq)opHi:[b KI/IS)J'I(EFEI, bubmorera [JOK
33 15.01.2025 https://m.edsoo.ru/00adf68
(1)I/I3I/I‘—IGCKI/Ie U XUMHUYCCKHUEC a
CBOICTBA, MOJTYyYEHUE B
Hcnonws3oBanue docdaTton
B KQYECTBE MUHEPAITbHBIX bubnuorexa [JOK
34 | ynoOpeHwii. 3arpsi3HEHUE 17.01.2025 https://m.edsoo.ru/00adfc2
MIPUPOTHOMN CpeIb 0
dbocdaramu
Yraepon,
bu6moreka [IOK
gg | PactpocTpancrue B 22.01.2025 https://m.edsoo.ru/00adfd9
npupoje, huzndeckue u c
XUMHUYECKHUE CBOMCTBA
Oxcuel yriepoja, ux
¢bu3nyeckue 1 XUMHUYECKUE bubnuorexa [IOK
36 | cBoiicTBa. DKOJIOTHYECKHE 24.01.2025 https://m.edsoo.ru/00adfeb

MpoOJIeMBbl, CBSI3aHHBIE C
okcuzoM yriepona (IV)

e



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
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https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

VYronpHasg KUciioTa U €€

bubmnoreka [IOK

37 29.01.2025 https://m.edsoo.ru/00ae006
COJH
c
[Ipaktuyeckas padora Ne 4
o teme "llonyuenue bubnuotexa [JOK
38 | yriekucioro rasa. 31.01.2025 https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-uOH"
[TepBoHAYATBHBIE TIOHATHUS
00 opraHMyYecKux bubmorera [JOK
39 05.02.2025 https://m.edsoo.ru/00ae054
BEIECTBaX KaK O e
COCIIMHEHUSX yIIIepo/ia B
KpemHii 1 ero bu6moreka [IOK
40 07.02.2025 https://m.edso00.ru/00ae080
COeIMHEHUS .
[TpakTruueckast pabota Ne 5.
Pemenue
SKCIEPUMEHTAJIbHBIX 3a7a4 bubmorera [JOK
41 p . 12.02.2025 https://m.edsoo.ru/00ae0bf
o teme «Baxuelinue )
HEMETaJUIbl U UX B
COEJIMHEHUS
KontponbHas padoTa Ne3
o teme «Baxueiinme bubmotera [JOK
42 14.02.2025 https://m.edsoo.ru/00ae0el
HEMETaIIJIbl U UX g
COEIMHEHUS =
43 OO1as XxapakTepucTuKa 10.02.2025 bubnmnoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edso0.ru/00ae103



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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MeTaIoB. Merauindeckas e
CBSI3b U METaJUIHUCCKast
KPUCTaJUINYECKasl PELIETKA.
dusnvecKkue CRBONCTRA
METaJLIOB
XuMHYECKHEe CBOMCTBA
—— bu6morteka [IOK
44 . 21.02.2025 https://m.edso00.ru/00ael115
DNEKTPOXUMHUUECKUN psifl 6
HaNPsDKCHUN METAIIIOB
OO6mme crocoOs
MTOJTyYEHUST METAJIJIOB.
CnnaBsl. Berancienus mo bu6moreka [IOK
45 | ypaBHEHUSAM XHUMHUYCCKUX 26.02.2025 https://m.edsoo.ru/00ae115
PEaKLuii, eCITv OJUH U3 6
peareHTOB COJICPYKUT
npuMecu
[TonsaTue o Koppo3uu Bu6amorexa [IOK
46 28.02.2025 https://m.edsoo0.ru/00ae127
METaJJIOB g
bu6mmoreka [IOK
47 | llleno4nbie MeTaILIBI 05.03.2025 https://m.edsoo.ru/00ae14b
2
OKCHIBI M THIPOKCH/IBI bubmorexa HOK
48 07.03.2025 https://m.edsoo.ru/00ael4b
HATpUsSI U Kalus »
49 [[lenouHO3eMETBHBIE 12.03.2025 bubmuoreka [JOK

METaJlJIbl — KaJlbIIUM 1

https://m.edsoo.ru/00ael5e



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

Mar"duu

8

Baxxneiiime coeITuHEHN

bu6mmoreka [{OK

50 14.03.2025 https://m.edsoo.ru/00ael5e
KaJblIUs 8
51 19.03.2025
KécTkocTh BOJBI U bubmorera [JOK
52 . A 21.03.2025 https://m.edso00.ru/00ae188
crocoObI €€ yCTpaHEeHUS 6
[IpakTrueckas padorta Ne 6 bubnuorexa [JOK
53 | mo Teme "XKEcTKOCTH BOIBI 02.04.2025 https://m.edsoo.ru/00aelae
1 METOJBI €& ycTpaneHus" 8
bu6mmoreka [IOK
54 | AXOMHHHI 04.04.2025 https://m.edso00.ru/00aelc6
4
. bubnuoreka [JOK
Am
55 (oTepreie cBoficTBA 09.04.2025 https://m.edso00.ru/00aelc6
OKCHJIa ¥ THJIPOKCHUIA 4
bu6mmoreka [JOK
56 | XKeneso 11.04.2025 https://m.edsoo.ru/00ae1d8
6
Oxkcunpl, THAPOKCUIBI U bu6mmoreka [JOK
57 | comm xenesa (II) u xenesza 16.04.2025 https://m.edsoo.ru/00ae35e

(1

6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1c64
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https://m.edsoo.ru/00ae1d86
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58

O06o0611eHNE U
cUCTeEMAaTHU3alus 3HaAaHNN

18.04.2025

59

[Tpaktuyeckas padora Ne 7.

Pemenne
SKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BaxHenmnne
METaJUTBl B UX
COCIUHCHHUS

23.04.2025

bu6mmoreka [{OK
https://m.edsoo.ru/00ae3de
8

60

Breramcnenus mo
YpaBHEHHUSAM XUMHUYECKHIX
peaKkuuii, €Clii OJJUH U3
peareHTOB JaH B H30BITKE
WJTU COJICPYKUT MPUMECH.
Brrunciaenus MaccoBoi
JIOJIA BBIXOJ1a TTPOTYKTa
peakiuu

25.04.2025

bu6moreka [IOK
https://m.edsoo.ru/00ael75
0

61

O060011IeHEe U
CHUCTEMATHU3AaLU 3HAHUI

30.04.2025

62

KonTtponbHas padorta Ned
1o teme «Baxueiime
METaJUIbl U UX
COEJIMHEHUS

02.05.2025

63

BemectBa u MaTcpuralibl B
MMOBCEIHEBHOM KHU3HU
YCJI0BCKa

07.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/00ae3f5
0

64

XHUMHYECKOE 3arpsA3HCHUC

14.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/00ae427



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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OKPYKAIOIIEH Cpe/Ibl 0
Ponpe xumuu B perieHnn bubmorera [JOK

65 1 16.05.2025 https://m.edsoo.ru/00ae427
9KOJIOTMYECKUX MPOOIIeM 0
PesepBHblIi ypoK. bubnuoreka [IOK

66 O0600menne u 1 21.05.2025 https://m.edsoo.ru/00ae0d0
cucTeMaTu3anys 3HaHui a
PesepBHbIi ypoK. bubnuoreka [IOK

67 O06001menne u 1 24.05.2025 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHuH [+
PesepBHBIi ypOK. bubnuoreka [JOK

68 O06001menne u 1 28.05.2025 https://m.edsoo.ru/00ad9ch
cUCTEMaTU3alHsl 3HAHUI 2

OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






