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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHOl paboueld MpPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHIETIIMY MPEnogaBaHusl y4eOHOro mpeamera « X uMHs»
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Na€T MPECTABICHUE O IMENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Pa3BUTUS OOYyYAIOLIUXCS CPEJICTBAMHU YYEOHOIO
npeaMerTa, yCTaHaBIMBaeT  00s3aTeabHOE MIpeAMETHOE coJiep>KaHue,
MpeayCMaTpUBaET pACIpENENICHHEe €ro IO KilaccaM W CTPYKTYPUPOBAaHHUE IO
pazmenaM M TeMaM MPOrpaMMbl O XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTepUCTUKU COZICp/KAHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  M3YUEHUS] XUMHHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4YEOHOro Mpollecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmuxcs, ONpeaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUIM K pe3ysbTaTaM OCBOEHHUSI OCHOBHOHM 00pa3oBaTesbHOMN
MporpamMMbl Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHuUs, a TakKe TpeOOBaHUM K
pe3yibTataM 00yUYeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUs MpeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIHHON JEATEIHbHOCTH OOYYaroIIerocss MO OCBOSHHUIO
y4e0HOTO Co/IepKaHusI.

3HaHWE XUMHUH CIYKUT OCHOBOM isi (OPMUPOBAHUSI MHUPOBO33PEHUS
oOy4aronierocsi, €ro MnpeACcTaBICHU O MAaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib UrparoT (GopMUpyeMble XUMHUEH MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUECKOM,
MUIIEBOM U 3KOJOTUYECKON 0€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
dhopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHME MBIIUICHHS U TBOPUYECKHX CIHOCOOHOCTEM
OoOy4Jarommxcs, HABBIKOB HX CaMOCTOSTEIIBHOW Y4eOHOW JIeATeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM ESITEIHbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBIISETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYarONInuXcs;



CrocoOCTBYeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HBIM 3HaHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIITUXCS.

JlaHHble HampaBieHUs B OOYYEHWHM XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKOM
comepkaHusi  y4eOHOTO  TpeaMeTa, KOTOPBIM  SBIAETCA  IEAarorMuecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHSITHI XUMHHU, OCHOB
HEOPraHMYEeCKONM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHM
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XMMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 noaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAJbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOI
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHX IMPEACTABICHHIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHYECKOH CBSI3U;

— TMpEeACTaBICHUN 00 JIIEKTPOIUTHYECKOW JUCCOIMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHMS pPACCMAaTPUBAIOTCS HA OCHOBE OJMIIMPHUUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEA0BATENIHHO OT OJHOTO
YPOBHSI K JIpyromMy, BBITIONHSAS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYCHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue TMporpaMMbl MO XHMHUU  CHOCOOCTBYeT  (DOPMHPOBAHHIO
MIPEJICTABJICHNUS] O XUMHAYECKON COCTABJISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMUs B Hayke. V3ydeHue XMMUU MPOUCXOAMUT C MPHUBJICUCHHEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buomorus. 57 kiacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON
NEATETbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XMMHYECKHX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH,
JOCTYIHBIX O00OO0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsSI TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUU MO3HABATEIBHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-NO3HABATENBbHON M y4eOHO-HCCIIEN0BATENbCKOM
JESTENbHOCTH, OCBOEHMU MpaBHil 0O€30MacHOro oOpalleHHs ¢ BEIIeCTBaMHU B
[TOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O O0IIETr0 0Opa3oBaHMs BaXKHOE
3HAaY€HHE MPUOOPENH TaKHUe 11U, KaK:

— (OpMHUpPOBAHHE MHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTb OOyYeHHs Ha CHUCTEeMaTHYecKoe MpHOOIICHHE
oOy4Jaronmxcss K CamMOCTOSITEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOBUA, CIOCOOCTBYIONTUX MTPHUOOPETECHUIO 00yJarOIIMMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHHMBEPCAIbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanne oO0uel (YHKIMOHAJBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATb W OILICHUBATh SIBICHUS
OKPY’KAIOLIEr0 MHUpPA, MCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHBIE MPU H3YYECHHUU
XUMUU, TPUMEHSATh UX IMPU pPEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYAOBOU IEATEIIBHOCTH;

— (QopmupoBanue y o0Oy4arOUmMXcs TYMaHUCTHYECKHUX OTHOIIEHU,
NOHUMAaHUSI 1EHHOCTH XUMHYECKUX 3HAHUM 711 BBIPAOOTKH DKOJIOTHYECKH
[IEJIeCO00pa3HOro TMOBEJAEHUST B ObITY WU TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHOM CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMS OOILEYENIOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUiIs M HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHusl.

OOmiee 4ucao0 4YacoB, OTBEAEHHBIX JUIsl HM3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIeI0).|



9 KUIACC

BeimecrBo U XuMH4ecKasi peakuus

ITepuonnueckuit 3akoH. Ileproauueckas cucrema XUMUYECKUX 3JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, KaJIMs, KalbLMsI M UX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM DJJIeMEHTOB B Ilepuonnueckoi
CUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHune BemecTBa: BHJBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IW4YHbIM KJIaccaM HEOPTraHHYECKUX
COECIMHEHUN, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMHUUECKUX PEaKIMM 10 pa3InYHbIM MIpU3HAKaM (IO YUCITY
M COCTaBy YYacCTBYIOLIMX B pEAKIMHM BEHIECTB, MO TEIIOBOMY 3(dekrty, 1o
M3MEHEHUIO CTENEHEN OKHCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHYECKUE PEAKIUU, TEPMOXUMHUUYECKUE
YPAaBHEHHS.

[TonsiTue o ckopoctu xumuueckoil peakuuu. [lonstue o0 oOpaTHUMBIX U
HEOOpaTUMBIX XMMHYECKUX peakuusax. [IoHATHEe O TOMOTreHHBIX U T'€T€POreHHBIX
peakuusx. [lonstue o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIUAIOIIME HA CKOPOCTh XHMMUYECKOM pPEaKIUU U IIOJOKEHUE XUMHUYECKOIO

PABHOBECHSL.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLUMU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YpPaBHEHUH

OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKUUW C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON JUCCOLUUALMU. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
Kartnonsl, annonsl. MexXaHU3M [IMCCOLMALMHU BEIIECTB C PA3IUYHBIMU BHIAMH
XUMHU4eckoi cBsizu. CteneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuiuu nonHoro ooMeHa. Y cioBusi MPOTEKaHUS peaKkIii HOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HMOHHBIE YypaBHEHMs peakuuii. CBOWCTBA KHCIIOT,
OCHOBAaHMM ¥ COJeil B CBeTE TMpPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
mucconuanny. KauecTBeHHbIE peaklini Ha HOHBL. [oHATHE O THAPOIU3E COJEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKHX PEMIETOK HEOPTaHUYECKUX
BEUIECTB — METAJUIOB W HEMETAIOB (Tpadura M aiMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PpA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE DIIEKTPONPOBOJHOCTH



pacTBOPOB BEILECTB, MpOLECCAa AUCCOLMALMM KHUCJIOT, WIEJI0Ye U  Ccojel
(BO3MOXXHO  HCMOJB30BAHME BHUJEO  MaTEpHUANIOB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKA  MPOTEKaHHUs]  pEeaKuuid  HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu paszOoKEeHHs, COSUHEHUS), pACclO3HABAaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIMil Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTayibl 4 MX coeIMHEHUS

OO6mast xapaktepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (puamyeckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA HA MpHUMEpPE  XJopa
(B3aMMOJENCTBUE C METAJIaMU, HEMETAJIaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
ConsiHast KuCI0Ta, XUMUYECKHE CBOICTBA, IMOJy4YEHHE, NMpUMeHeHue. JleiicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHM3M YEIOBEKA. BaxkHeWline XJIOpUAbl U HUX
HaXO0XKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (Pu3MUecKHe CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U Cepbl. AJINIOTPONHBIE MOAU(PHUKALUN KUCIOPOAA
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOIOpPOA, CTpOeHUE, (pU3nyecKkue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
Cepnast kuclioTa, (QU3MYECKHUE U XUMHUYECKHME CBOMcCTBa (oOmue Kak
MpEeACTaBUTENd Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE pPEeakluu,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJIyYEHHs] CEPHOM KHCIOTBHI.
[Ipumenenue cepHoii kucnoThl. Conu cepHOM KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cyibdar-uon. HaxoxneHnue cepbl U €€ COENMHEHMH B Mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeabl COENUHEHUSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAILCHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OcOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpOoCTPaHEHHE B MPHUPOJE,
¢bu3nyeckre U XumMuueckue cBoiictBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
(u3nYecKre U XUMUYECKHE CBOMCTBA, MOJy4YeHHE U npuMeHeHue. Colu aMMOHMS,
ux QU3nUecKre U XUMUYECKUE CBOICTBa, mpuMeHeHune. KauecTBeHHas peakius Ha
MOHBl aMMOHHMS. A30THasg KHUCIOTa, €€ MojJydeHue, PU3NYECKUe U XUMUYECKUE
CBOMCcTBa (0OIlIME Kak TMpEeJCTaBUTENS Kiacca KHUCIOT U clelu(puyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUS B KauyeCTBE MHHEpaIbHBIX
yAaoOpeHuil. XuMHUYeCKOe 3arps3HeHUE OKPY KaIOIIel Cpeibl COeTIMHEHUSIMHU a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, MO4YBbl U BoAoéMoB). docdop,
ajuioTponHeie Mojudukanuu gocdopa, puznueckue M XUMHYECKHUE CBOMCTRBA.



Oxkcup docdopa (V) u dochopHas kuciora, Pu3ndecKue 1 XUMUIESCKHUE CBOMCTRBA,
nonyuenue. Mcnonb3zoBanue pocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmnbel. OcCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTIEpoH,  auIOTPOIHBIE
MOAU(PUKAIIMKA, PACTIPOCTPaHEHHUE B TMpupoae, (U3NIECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B mpupoje. Okcuibl yriaepojaa, ux
¢u3uyeckre M XUMHUYECKHE CBOWMCTBA, JIEMUCTBME Ha JKUBBIE OPTraHU3MBI,
MOJyYeHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yraepona (IV), rumore3a rnobanbHOrO TOTEMJIEHUS KIMMAaTa, IMapHUKOBBIN
s dexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NUYEeCKue U XMMHYECKUE CBOMCTBA,
nmojlyuyeHue U TmpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJI, TIIMUEPUH, YKCYCHas KUCIIO0TA).
[IpupogHbple HMCTOYHUKHA YIJIEBOJOPOAOB (yrojb, HPUPOAHBIA Ta3, HEPTH),
MPOIYKThl WX TepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTue 0 GMOIOrMYECKHN BaXKHBIX BEIIECTBAX: XKUPaX, OeiIKax, yriaeBojax — U ux
poJii B OKM3HM 4YeloBeka. MarepuaqbHOE€ €IUHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHuuii, ero ¢usnueckne ¥ XUMHUYECKHE CBOMCTBA, TOJyYCHHE W
npuMmeHenue. CoenuHeHus KpemHusi B mnpupoje. OOmume mnpencraBieHus o0
okcuse kpemHus (IV) u xpemHueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHellne cTpouTeIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OCTOH, kene300eToH. IIpobmempl 6e30macHOTO HMCIOJIB30BaHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KUCIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOII0/IEHUE TTPU3HAKOB
UX TMPOTEKaHUs, OMBITHI, OTpa)karomue (HU3NUECKUEe W XUMHUYECKHME CBOMCTBA
raJloreHOB M WX COEAUWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOT€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOIEHUE Mpolecca OOyIIIMBaHUS caxapa MoJ JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, M3Yy4YEHHE XUMHUUYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIIOTHI, IPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dat-
WOH W HaOJIOJeHUE TpH3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3iiaMu a30THBIX U (POCPOPHBIX YIOOpEHUH, MOTyUYeHHE,



cobmpaHue, paclo3HaBaHHEC MW H3YyYCHHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUA M (ocdaT-uoH U HU3yUYCHHE NPU3HAKOB
UX IIPOTEKAHHUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), W3y4YECHUE MoJeNen
KPUCTAINYECKUX pemEéToK anMaza, Tpadwura, ¢yiepeHa, O3HAKOMIICHHUE C
IIPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydyeHHe, COOMpaHue, pacro3HaBaHUE U U3Yy4YEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJEHNE KAY€CTBEHHBIX pEaKIMi Ha KapOOHAT U
CWIMKAT-UOHbl W H3YYCHUE TNPU3HAKOB HX NPOTECKAHUSA, O3HAKOMJICHHE C
NPOAYKUMEN CHUIMKATHOW MPOMBIIUICHHOCTH, PEUICHUE JKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BakHele HeMeTaUIbl U UX COSIUHCHUS.

MeTtaJJibl 1 UX COeTUHEHUSA

OO6mas XxapakTeprUCTHKa XUMUYSCKHX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux mnoysoxeHuss B llepumomuueckon cucreme xumuuyeckux osiemeHtoB [l U.
MengeneeBa u crpoeHust atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBA3b U
METAIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  DJIEKTPOXUMHUYECKHUH  pAX
HarpspKeHU MeTauioB. Ou3ndeckne U XMMUYECKHUE CBOMCTBA MeTauioB. O0miue
crocoObl ToydeHusi MeTauioB. IloHATHE O KOpPpPO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTalb, YYTYH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounble MeTaiuibl: moyiokeHue B [lepnoaudeckor CUCTEME XUMHYECKHUX
sanemenToB . M. MenneneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHHE B MPUPOJIE.
dusnyeckre U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpusa U Kayus). OKCUabl U
TUAPOKCHUABI HATpud MW Kanusa. [IpuMeHeHue MIEeNOYHBIX METauIOB W HX
COCJIMHCHUU.

[IlenoyHO3EMENbHBIE METAUIBI MAarHUd W KaJIbIMWA: TOJIO)KEHUE B
[Tepuognueckon cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaX0XJAEHUE B Npupoje. PU3nuecKkne 1 XMMHYECKHE CBOMCTBA MarHus
U Kanplus. BaxkHeilimue coeauHeHHWs Kaibliusd (OKCHA, THAPOKCHUI, COJIN).
JKEcTKOCTB BOJIBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJroMUHUN: NoJIo)KeHUE B [lepnoanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aToma, HaxoxaeHue B npupoxae. dusmueckue u
XUMHUYECKHE CBOMCTBA alMFOMHHHSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE aroMa, HaxoxaeHue B npupoae. Ddusnueckue u
XUMHYECKHE CBOMCTBA Xkene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HX (PU3NYECKUMH
CBOMCTBAMH, H3y4YE€HHE  PE3YyJbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHJA
KaJIbLIUA W HaTpusl C BOJOM (BO3MOXHO HCIIOIb30BAaHHWE BUIECOMATEPHUATIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS JKEJIe3a B KHUCIOPOAE
(BO3MOXXHO  HCIOJNB30BAaHWE  BHJICOMATEPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aJlOMUHUA, IMHKA, JKelie3a
(I) u xenesza (II1), meau (II), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAMU HATpUsl, Kalud M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHU]IA ATFOMHUHHUS
Y TUIPOKCUJIA LIMHKA, pEIIEHUE IKCIIEPUMEHTANbHBIX 33/1a4 10 TeMe «Baxueilue
METAJLJIbI U KX COETUHEHHUS.

XuMHS M OKPYXKAOLIAA cpeaa

BemectBa u marepuanbl B IMOBCEIHEBHOM >XKM3HM 4YenoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. [lepBas momorrs npu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaenbHas I0IMyCTUMAs
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumun B pereHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpasiioB MaTepuaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIE
MaTepuabl).

Mesicnpeomemmuoie ceazu

Peanmnsanps MeXnpeIMETHBIX CBsI3€d INPU W3YYEHHH XUMHHM B 9 Kiacce
OCYILIECTBIISIETCSL YEPE3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHbBIX
NOHATUN, TaK U MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT0 LUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4HbIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccuukaius, TMNepUOJUIHOCTh, HAOIIOJCHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, IAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: MaTepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, 3JICKTPUYECKUN 3apsii, MPOBOJHHKU,
NOJYyIPOBOJHUKH, JTUIJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATIHHBIC
yAOOpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.



['eorpadus: armocepa, ruapochepa, MuHEpanIbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE NUCKOTIAeMbIe, TOILJIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pPE3yibTaThl OCBOEHHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJie OOyYEeHHMs] XUMUU B €IMHCTBE y4YeOHOW W
BOCIIUTATEJIbHOW JEATEIbHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMU B
oOlllecTBE MpaBWJIAMH W HOPMaMH TOBEJIEHHS U CHOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIHAIIA3AIUN O0yJaAFOIIIIXCA.

JIn4HOCTHBIE  pe3yNbTaThl  OTPaXAlOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBATbCS ~ CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAIUd U
pacIIMpEeHUE OIbITA JECITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUSA:

LEHHOCTHOI'O0 OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAydyHOMY HaCIEIWI0, TOHUMAaHUsI 3HAYCHHS XUMHUUYECKOM HayKu B >KU3HU
COBPEMEHHOIr'0 O0O0IIeCTBa, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaLUEH O
MEPEOBbIX JOCTUHKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMSA:

MPEACTABICHUSI O COLMAIbHBIX HOpPMax W MpaBUiIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTUA B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOMCCIIENOBATENLCKOM, TBOPYECKOM M JAPYTUX  BHJAX
NESATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATENbHBIX 3aJ7]a4, BBIOTHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B Tpolecce H3TOW Y4eOHOM JesATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEACHHWE W TIOCTYIKM CBOUX TOBApUUIEH C MO3ULIHUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYKOB;

3) HEHHOCTH HAYYHOI' O MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE M XMMHUYECKON pEaKIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKU W COCTABIISIOIIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOM KapTHUHBI MUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSI NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
IPUPOJHON CPENOI, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTE;

MO3HaBaTEIbHbIE MOTHBBI, HAlPABJICHHBIC HA TOJIy4YEHHWE HOBBIX 3HAHHUH IO
XUMUU, HEOOXOIUMBIE NJisi OOBSICHEHMS] HAOII0Ja€MbIX IMPOILIECCOB U SBJICHUH,
MO3HABATENLHON, WH()OPMAITMOHHOW M YHUTATEIbCKOM KYyJIbTYPHI, B TOM YHUCIIE
HABBIKOB CaMOCTOATENbHOM paboThl C y4YeOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CPEICTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHHIO, JII0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTH K €aMOOOpa3OBaHMIO, NPOEKTHOW M  HCCIEAOBATEIbCKOM
JeSITENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHUS B
JIaJIbHEUIIIEM;

4) popMupoBaHKS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH HW3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHsI),
HEOOXOJIMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaibHOM KU3HH;

5) TPyA0BOr0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHHUI0 Ipodeccuii 1 TpyJa pa3indHoro poja,
YBOKECHHUE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUW 1O XUMHUU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUU MPOJIOIHKEHUsI 00pa30BaHus ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCremHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aaITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro0 BOCIUTAHUS:

HKOJIOTHYECKH I1€JeCO00pa3HOE OTHOIICHHE K MPUPOJIE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAaHHE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢bu3znyeckoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBmI 0€30MIaCHOTO MOBEACHUS TPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJy4YaeMble MPU U3YYEHUU XUMHH, JJIs
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW U COLIMAIIBHOUN IIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wMeTtanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
dbopMupoBaHUST MHUPOBO33PEHUSI OOIIEHAY4YHbIE TMOHATHUS (3aKOH, TEOpus,
MPUHITAI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMpeaMeTax M IO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAy4YHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yUueOHbIe NeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKAaTUBHbBIC, PETYyJIATUBHBIE), KOTOpbIE OOECreynuBaoT (HopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble JijoruuyecKkue JelicTBUA:

YMEHHSI HCTOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJICHUS IPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEepHbIE
MPU3HAKH, yCTAaHABIMBAaTh B3aUMOCBSI3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
HOHSTHS JIJIs1 OOBSICHEHUS OTACNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH IS KIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [10 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUECHUS;

YMEHHE TPUMEHSATH B TIpollecCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBLIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI 3JIEeMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XUMUYECKOW PeaKIuu — MpU PElIeHUU Y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABISITE M XapaKTepPU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHi,
BBISIBJISITh  OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIICJICTBEHHBIE CBSI3U |
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMNPOCHI B Kauye€CTBE HWHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHUIO, OPraHU3AIMU U MPOBEIACHUIO
VYCHHYECKHX JKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJO0M Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POPMYyIHPOBaATH 000OIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ ungopmaumei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3IMYHBIX BUJOB U (POpM Mpe/CTaBICHUS, MTOTYyUYaeMyl0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH IMPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE NMPUMEHSITh PA3IUYHbIE METOJbl M 3allpoChl NMPHU TMOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOUIUX JAHHBIX, HEOOXOAMMBIX ISl BBITIOJIHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO THIIA, MPUOOPETEHNE OIbITAa B
o0lacTd MCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IIUMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBieHus] HHPOpMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXKHBIMH CXEMaMH, JuarpaMMaMu,
ApyrumMu GopMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UPOBAaTh B Ipolecce YydyeOHOHl u
UCCJIEIOBATEIBCKON JESATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SiCTBa W TPAHCIOPTa HA COCTOSIHME OKPYXKAIOIIeH MPHPOIHOM
Cpelibl.

KoMmmyHuKaTHBHbBIE YHHBepPCAJIbHbIE YueOHbI€e 1elCTBUA:

yMEHHUs 3aJaBaTh BOIPOCHI (B XOJe jauajgora U (Wiu) JUCKYCCHH) TIO
CYHIECTBY  OOCyXgaemMoi  Tembl, (QOPMYIUPOBAaTH CBOU  NPEIIIOKCHHS
OTHOCHUTEIHFHO BHITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  TPENCTaBIsATh  TOJYyYCHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAILUIO
pe3yNbTaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIepUMeHTa (J1abopaTOpPHOTO OIBITA,
1a00paTopHOI pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

yMEHHsI Yy4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEILHOM M MCCIEJOBATEIIbCKOM  JIEATETBHOCTH  MpPU  PEIICHUH
BO3HMKAIOLIMX NpoOJieM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMS
COBMECTHBIX JIEWCTBUN, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHe).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE yYeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh ENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeSATebHOCTh, BBIOMpaTh Hanbosee A (PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJSITh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM JIEUCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsAX,
OLICHHBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON IEIH, YMEHHE
MCIIONIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, TIPE/jIaraeMble B YCIIOBUU 3aJaHHA.

INPEAMETHBIE PE3YJIBTATDI

B cocraBe mpenMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOM (denepanbHON padoue mporpamMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYarOIMIMMHCS Hay4YHbIE 3HAHHUS, YMEHHUS M CIOCOOBI



NeHCTBHUH, crenupuyecKue JUId MPEeIMETHOM 00iacTH «XUMHS», BHJIBI
NEATCIBHOCTA MO  TOJYYEHHUIO HOBOTO 3HAHWs, €ro HUHTEpIpeTaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHily 00ydenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUM:

e PacKpbIBaThb CMBICJ OCHOBHBIX XHUMHUYECKHUX TMOHSITUNA: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEILIECTBO,
CI0>KHOE BEIIECTBO, BAJCHTHOCTb, AJEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHCIICHHSI, XUMUYECKasi peaKIns, XUMUIECKasl CBS3b, TEIIOBOK 3(PdeKT
peakIuu,  MOJIb, MOJISIpHBIK  00BEM,  PacTBOp,  AJICKTPOJMTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIUTUYECKAS IUCCOLMALIMS, pPEaKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMBIC PEAKIIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIINH,
OKHCJINTENIb,  BOCCTAHOBHUTEIb, OKHCICHHE H  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(GpOTEpPHOCTh, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsi, UOHHAs,
METAJIMYECKasi), KpPUCTAIMYECKass peleETka, KOpPpO3usi METaIoB,
CIUIaBbl, CKOpPOCTh XHMHYECKOM PpEAKIUU, NPEACIbHO JIOIMyCTUMAas
koHueHnrtpanus [TJIK BemiecTna;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHATHUU W
MIPUMEHATH ITU MOHITHUS MPU OMMCAHUU BEIIECTB U UX NPEBPAILICHUN;

e HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBlieHHs (opMya
BEILIECTB U YPABHEHUIN XUMUUECKUX PEAKIIMIA;

e ONPEAEHATHh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OTpEeNeNEHHOMY KJIacCy CO€IWHEHUU 1o ¢dopMmysiaMm, BHII XUMHUYECKOU
CcBs3u (KOBaJICHTHAs, WOHHAs, METaJUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHUYECKOH dopmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAX HEOPraHUYECKUX COCAMHECHUH, TUI KPHUCTAJUITUMYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

e packpeiBaTh cMmbich llepuomnueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHUE: OIUCHIBATH M XapaKTEPU30BATh
TabnuuyHyto (opmy Ilepuoanmdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pa3IuyaTh IOHATHS «rJaBHas mnoarpymma (A-rpymnma)y W «1moOodHas
noarpynmna (b-rpynma)», manple U OONbIIME TEPUOABI, COOTHOCHTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Taliuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHUKAMHU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacripefielieHie HMX MO0 DJIGKTPOHHBIM CJ0sIM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUMN B



npejenax MajlbIX NEPUOAOB U TJaBHBIX MOATPYMI ¢ YYETOM CTPOEHUS MX
aTOMOB;

KIIACCU(PUIIMPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA,
XMMHUYECKHUE peaKkuu (10 YHCIy U COCTAaBy YYAacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENeHEeW OKUCIECHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME W cHenupUUeCKue XUMUUYECKHUe
CBOMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKAas OMHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKInii;

COCTaBJIATh YPAaBHEHHS JJIEKTPOJUTUYECKOW IUCCOIHUAIMN  KHCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMeHa, ypaBHEHMsI peakuui, TMOATBEPKAAOIINX CYIIECTBOBaHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —pPEaKIUA
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajaHca 3TUX peakLuii;
IPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHA,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBUSIX;

BBIUMCIISTh OTHOCHUTENBHYIO MOJEKYISAPHYI0O U MOJSPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [IOJNIIO XHMHUYECKOrO »JJIeMeHTa 1o ¢opmylie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIINH;

coON0JaTh  MpaBWUjia  MOJB30BAHUSA  XMMHYECKOW  MOCYyAOH H
nabopaToOpHBIM  00OpYy/JOBaHMEM, a TaKkKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XHUMHUYECKAX OMBITOB TIO TONYyYEHUI0 U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

OPOBOAUTh  PEaKUUH, TMOATBEPXKAAIOIINE  KAayeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OPOMHU/I-,
noauz-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, TUIPOKCUA-HOHBI,
KaTHOHBl AMMOHHUSI U MOHBI M3YyYE€HHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEILHON JESTENbHOCTA — aHaJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMATU3alluI0, BBISIBICHUE
NPUYUHHO-CIEICTBEHHBIX CBS3€M — JJIsi M3yYeHHs CBOMCTB BEIIECTB U
XUMHUYECKHUX PEaKIHi, eCTECTBEHHO-HAyYHbl€ METOAbl IO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbIA U
MBICJICHHBIN).



9 KUIIACC

KoJsmuecTBo yacos JIEKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne ni/mm KonTpobHbI IIpakTnyeckne |  (umdponbie)
NMPorpaMmbl Bcero
e paboThI padoThI oGpa3oBaTe/ibHbIE
PeECYPCHI
Paznen 1. BeniecTBO M XUMHYECKHE peaKIIu
[ToBTOpEHME M yriyOJIeHHE 3HAHUH bubnnorexa [IOK
1.1 P T 5 1 https://m.edsoo.ru/7f4
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca
1a636
Bbu6morexa [JOK
OcHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f4
peakImii 12636
DNEeKTPOIUTHYECKAs JUCCOLIMALIMS bubmmorera [JOK
1.3 P ' 8 1 1 https://m.edsoo.ru/7f4
XUMHUYECKUE PeaKklii B pacTBOpax
1a636
Hroro no paszneny 17
Paznea 2. HeMeTaJIBI H HX COeAMHEHHS
bu6mmoreka [JOK
OO01as XxapakTepuCcTUKa XUMUYECKIX
2.1 4 1 https://m.edsoo.ru/7f4
anemeHToB VIIA-rpynmsl. ["aorens
1a636
OO1m1ast XapaKTepUCTHKA XUMHYECKHX bubnuoreka LIOK
2.2 anemeHToB VIA-rpymnmel. Cepa u e€ 6 https://m.edsoo.ru/7f4
COCTMHECHUSA 12636
OOm1ast XxapaKTepUCTHKA XUMHYECKUX bubnuoreka [IOK
2.3 anemMeHToB VA-Trpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f4
COCIUHCHUA 1a636
OO6mrast XapaKTepUCTUKA XUMHIECKIX bubnuorexa [JOK
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 https://m.edsoo.ru/7f4
KPEMHUU U UX COSTMHECHUS 12636
Uroro no pazneny 25



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
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

Pazgea 3. MeTauibl M UX COeAUHEHUSH

bu6mmoreka [JOK
3.1 OO1ue cBoiicTBAa METAIIOB 4 https://m.edsoo.ru/7f4
1a636
bu6mmoreka [IOK
32 Baxueiinye MeTamibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f4
1a636
Hroro no pazaeny 20
Paznes 4. Xumusi 1 OKpysKaouias cpeaa
bu6mmoreka [JOK
4.1 BeniecTBa u maTepuaibl B AKU3HU YEJIOBEKA 3 https://m.edsoo.ru/74
12636
Uroro no pazaeny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

N KosmmuecTBo 4acos HMara DJIEeKTPOHHbIE
n;ln Tema ypoka Beero Kounrpoabuni IIpakTnyecku U3y4eHHu uudpoBbIe
e padoThI e padoThI s o0pa3oBaTte/bHbIE
pecypchbl
[lepnonnueckuii 3aK0H.

1 [Tepuonuueckas cuctema 1 bubmnoreka [IOK
XUMHYECKHX djiemMenToB /I, M. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH bubnnorexa [JOK

2 CBOMCTB XMMHYECKHUX DJICMCHTOB 1 https://m.edsoo.ru/00adb6b
HEPBBIX TPEX MEPUOIOB 6

3 Krnaccudukarus 1 HOMEHKIATypa ) bubnnorexa [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMu4eckou CBSI3M U THUIIBI 1 bubnnoreka [IOK
KPUCTALTHYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padbora Nel no teme

5 «IToBTOpenue u yriyOieHue 3HaHUI 1 1
OCHOBHBIX Pa3JeJIoB Kypca 8 Kiaccay

6 Knaccudukanus XuMHueckux 1 bu6nunoreka [JOK
peakiui 1Mo pa3auyHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 peakuuu. [IoHSITHE O TOMOTEHHBIX U 1 bubmorexa [{OK

https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIUSIX
[ToHsiTE O XMMUYECKOM PaBHOBECHH.

2 @DaKTOpBbI, BIUAIOLIME HA CKOPOCTh | bubnnoreka I[IOK
XUMHUUYECKON PEaKIMu U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMUYECKOTO PABHOBECHS

9 OKHUCIUTETLHO-BOCCTAHOBUTEILHBIC | bubmuoreka [{OK
peaKunu https://m.edsoo.ru/00adcade

10 Teopust 2IEKTPOTUTHIECKON 1 bubmuoreka [{OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

muccoranuu. CHUiIbHBIE U C1a0bIe

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

AJIEKTPOIUTHI
bu6nuoreka [JOK
11 HonHble ypaBHEHNs peaKIuil https://m.edsoo.ru/00add44
8
XUMHYECKHE CBOMCTBA KUCIIOT U bubnnorexa [HOK
12 OCHOBAHHI B CBETE MPEACTABICHHI https://m.edsoo.ru/00add5d
00 PIEKTPOIUTHIECKON JUCCOIIHAIIIHI 8
XuMHUUYECKHe CBOMCTBA COJIEH B CBETE bubmuorexa [{OK
13 npeJcTaBiIeHuit 00 https://m.edsoo.ru/00add8b
3JIEKTPOIUTUYECKON AUCCONMALINHI 2
bu6mmoreka [JOK
14 ITonsTHE O THAPOIU3E CONEi https://m.edsoo.ru/00add9d
4
O0001IeHe B CUCTEMATH3 A1 bubmorexa LHOK
15 . https://m.edsoo.ru/00addd1
3HAHUH )
[Tpaktruueckas padota Ne 1.
16 «Perrenune 3xcriepuMeHTaIbHBIX bubmorera [JOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padorta Ne2 no teme
17 «DIIEKTPOJIUTHYCCKAS TUCCOLHAIASL bubmorera [JOK
p a HHATI. https://m.edsoo.ru/00addec0
XHWMHYECKHE PEAKITUU B PACTBOPAX)
OO01mas xapakTeprCTUKA TaIOTCHOB.
18 XUMHYECKHE CBOMCTBA HA IPUMEPE bubmorexa HOK
P P https://m.edsoo.ru/00addfe2
XJI0pa
Xnoposogopoa. CoisHast KUCIOTA,
19 XI/IME‘IGCKI/I: CBOMCTBA, MOJIyYeHHE bubmorera [JOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTrueckas pabora Ne 2 o Teme bubnnorexa [JOK

«ITosryyeHue CoJITHOM KUCIIOTHI,

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68

W3yYCHHE €€ CBOMCTBY»

Brrancnenus no YpaBHCHUAM

but6mmoreka [JOK

21 XAMIHCCIUX PCAKLITH, CCIIH OJUH 3 https://m.edsoo.ru/00ade488
pEareHToB JiaH B N30BITKE
” OO01as XxapaKTepUCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(DUKAITUH CEPHI.
” Haxoxnenue cepbl 1 €€ COeTMHEHUM bubnnorexa [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoi, CTpOeHHUE, bu6muotexa [IOK
(buznyecKre 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (bU3MYecKue U XUMHIECKUE Bubmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHMMHWUYECKHUE PEAKIUY, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO c11oco0a
%6 ITOJIy4E€HUS CEPHOU KUCIIOTHI. bubnnorexa [JOK
XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl COETUHEHUSAMU
cepbl
7 Brruucnenre MaccoBoi 1014 BBIX0/1a bubmuoreka [JOK
MPOJIYKTAa PEAKIINHA https://m.edsoo.ru/00adec8a
OO61as XxapaKTepUCTHUKA SJIEMEHTOB
73 VA-rpynnsl. A30T, paclipocTpaHEHUE bubmuorexa [{OK
B mipupojie, Gu3ndecKkue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMuak, ero puznyecKkue u
29 XUMUYECKHE CBOMCTBA, MOIYYEHUE U brbmmorexa [TOK
’ https://m.edso0.ru/00adf004
IIPUMEHEHUE
30 [Tpaktuueckas pabota Ne 3 o Teme bubmuorexa [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488

«ITonmyyeHne ammuaka, U3y4eHHE €T
CBOUCTB»

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

A30THas KucloTa, e€ huzndeckue u

but6mmoreka [JOK

31 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPATbHBIX
32 ynoopeHuit. XuMU4IeCcKoe bubmorexa HOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLEeH Cpebl
COEIMHEHMSIMU a30Ta
®ochop. Oxeupn pochopa (V) u
33 cbocg)orl))Haﬂ KI/ICJ'I((l))Ta Q)q)plljsn(qeixne u bubmmorexa LHOK
L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOJTYICHUE
Hcnonp3oBanue Gocdatos B
14 KayecTBE MUHEPAJIbHBIX yI00OpEHUH. bu6nmorexa [IOK
3arpsi3HEHUE TIPUPOAHON Cpeb https://m.edsoo.ru/00adfc20
dhocharamu
VYrnepoa, pacupocTpaHeHUE B
35 anpEne, g)HSHzeCKI:de Y XUMHYECKUE bubmorexa HOK
N https://m.edsoo.ru/00adfd9¢
CBOMCTBA
Oxkcwunpl yrieposaa, ux GU3UIecKue u
36 XHMHYECKHE CBOMCTBA. bubmnoreka [HOK
DKOJIOTHUECKHUE TPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIEC ¢ OKCHJIOM yriepona (IV)
37 VYronpHas KUCIIOTa U €€ CONu brbmmorexa LTOK
https://m.edsoo.ru/00ae006c
[IpakTrueckast pabora Ne 4 o Teme
"IlosryueHue yrieKuciaoro rasa. bubnnorexa [JOK
38
KauecTtBenHnas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027¢
HoH"
39 [lepBoHayaIbHBIE TOHATHUS 00 bub6nuoreka [IOK

OpraHM4YCCKHX BCIUICCTBAX KaK O

https://m.edsoo.ru/00ae054¢e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180

COEIMHEHMSIX yIiiepoia

40 Kpemuuii u ero coequHeHust bubmorexa HOK
https://m.edsoo.ru/00ae080a
IIpaktuyeckas padora Ne 5. Pemenue

A1 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bu6nuoreka [IOK
«BaxHeiinme HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COEJIMHEHUSD)

Kontponbhas padota Ne3 no teme
42 «BaxHeinme HeMeTaJTbl U UX Bubmorexa [TOK
https://m.edsoo0.ru/00ae0el8
COCIMHEHUSI
OO6m1as XxapakTepuCTUKa XUMHUECKIX
AJIEMEHTOB — METAJIIOB.

3 Merannnyeckas CBSI3b U bubmnorexa [HOK
METAJUINYeCcKas KPUCTAILINYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKre CBOMCTBA
METAJLJIOB
XUMUYECKUE CBONCTBA METAJIIIOB.

44 DAEKTPOXUMHUUYECKUH PsIIT bubmmorexa LIOK

. https://m.edsoo.ru/00ael1156
HaNnpsHKEHUH METAJIIOB
OO6u1re cnocoObl MOTYYEeHUs
MetaiuioB. CruiaBbl. Beruncnenus mo
45 YPAaBHEHUSAM XUMHYECKUX PEAKIUH, bubmorexa HOK
https://m.edso0.ru/00ael156
€CJIM OJJUH U3 PEareHTOB COAECPIKUT
MIPUMECH
46 [TonsATHE O KOPPO3UU METAILIIOB Bubmorexa [TOK
https://m.edsoo.ru/00ael278
bubmuoreka [{OK

47 [esosmere MeTas! https://m.edsoo.ru/00ael14b2

43 OKcuIbl M THAPOKCUIBI HATPUS U bubmuorexa [[OK
KaJIus https://m.edsoo.ru/00ae14b2

49 [Ilemouno3eMenbHBIC METAIIIIBI — bubmmoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a

KaJILIIUA U MarHui

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

bu6nmoreka [JOK

>0 BaxcHEHIHE COCTMHCHUS KATBIN https://m.edsoo.ru/00ael 5e8
51 O06o001IeHre U CUCTEMAaTU3 A
3HAHUM
JKécTkocTb BOIBI U CIOCOOEI €€ bubmnoreka [HOK
52
YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTrueckast pabora Ne 6 o Teme
53 "KEcTKOCTL BOBI M METOIEI €6 bubmorexa HOK
" https://m.edsoo.ru/00aclae8
YCTPAHCHHSI
. bubmuoreka [{OK
>4 AJIIOMHHHT https://m.edsoo.ru/00aelc64
AmMpoTtepHbIe CBOICTBA OKCHJIA U bubmmnoreka IIOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6nmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, THIPOKCHUIBI U COJTH KEJe3a but6mmoreka [JOK
(IT) n >xene3a (I11) https://m.edsoo.ru/00ae35¢6
53 O06o061meHne U cucTeMaTH3aIs
3HAaHUHN
IIpaktuyeckas padora Ne 7. Pemienue
59 3KCIEPUMEHTAIIBHBIX 3a7a4 0 TEME bubanorexa [JOK
«Baxneiime MeTaJljIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS)
Brrunciienus o ypaBHEHHSIM
XUMUYECKUX PEAKIUH, €CIIU OUH U3
60 peareHTOB JIaH B U30BITKE WIIN bubnnorexa [JOK
COJIEPKUT IpUMeCH. Brruuciaenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BbIXOa NPOAYKTa
peaKIuu
61 O0600meHne U CHCTeMaTH3aIs



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

3HAHUU

Kontponbnas padota Ne4 o Teme

62 «Baxneiimye MeTaJljIbl U UX 1
COCIMHEHUSI
63 BeniecTBa u maTepuaisl B 1 bubmnorexa [HOK
HOBCEIHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsI3HECHUE | bubnmnorexa [JOK
OKPY>KaIOIIEH cpeJibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pemeHuu 1 bubmuotexa LIOK
AKOJOTHYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O6001eH1e 1 bubnuorexa [JOK
66 . |
CHCTEMAaTH3alusl 3HaHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001eHre u ) bub6nuoreka [IOK
CHUCTEMATHU3aIMsI 3HAHUM https://m.edsoo.ru/00adb33c¢c
68 PezepHblit ypok. O6o01eHue u I bubmmoreka [IOK
cucTeMaTu3anug 3HaHUuU https://m.edsoo.ru/00ad9cb2
OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50

YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOJNYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET
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