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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHUS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pazoBaTeNIbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
npeaMeTa, YCTaHABIIMBAET 00s13aTeIbHOE NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPEACIICHHE €ro IO KiaccaM W CTPYKTYPUPOBAHUE IO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0COOCHHOCTEW  00ydYarommxcsi, ONpelensieT BO3MOXKHOCTUA — IMpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM oOydeHHs] XMMHUHU Ha YPOBHE IIeJIel U3y4eHUs MPeMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIErocs IO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepualbHOM E€IMHCTBE MUPA, BAXKHYIO
poNb UrparoT (GopMUpyeMble XUMHUEHW TPECTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHUSL UYETOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumuu:

CIOCOOCTBYET  peaiu3allii  BO3MOXKHOCTEM  JJii  CaMOpPa3BUTHUS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOydJaromuXxcs, HABBIKOB HX CaMOCTOSTENbHONM Yy4eOHOH  JIeITeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MTOBCETHEBHOM ’KM3HU, TaK U B MPO(ECCHOHATBHOM 1€ATETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HAHMAM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepaHusl ~ y4eOHOro mpeaMeTa, KOTOPbIM  SABJSIETCA  MEIarorMuecku
aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKHW XMMHH Ha ONPEACIEHHOM dTarle eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHUYECKON XUMUHU.

CtpykTypa comepaHHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILECTBE U CUCTEMBI MOHITHN O XUMHYECKOU
peakiuu. OO0e O3TU CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 IPHHIUITY
MOCJIEAOBATEBLHOIO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOECHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpeACTaBICHUNU 00 JJIEKTPOJIUTUUECKON JUCCOIMAlUM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K JIpyromy, BBIONHSAA (YHKIUKA OOBSICHEHUS U MPOTHO3ZUPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOXHOCTEH MPaKTUUYECKOTO MPUMEHEHUS U TOJy4YEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KApTUHBI MHUpPA B JIOTHUKE
e€ CHUCTEMHOW MPUPOAbI, LIEHHOCTHOTO OTHOILICHHUS K HAyYHOMY 3HAHUIO H
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee H3YYCHHBIX YUEOHBIX NpeaMeToB: «OKpyXalomMuil MUpy,
«buonorus. 5—7 knaccel» U «Du3nka. 7 Kiaacc.

[Ipy wu3ydeHUH XUMHH TPOUCXOIUT (POpMHpOBaHHE 3HAHHH OCHOB
XUMUYECKON HayKH Kak O0JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YE€JIO0BEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (HaKTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH,
JOCTYITHBIX 00OOIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blKka HayKH, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMUYECKUX PeaKIuii, B (OPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHMH B Yy4€OHO-TIO3HABATEIIbHOM M Yy4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (GopMHUPOBaHUE UHTEIJIEKTYyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HaIlpaBJICHHOCTb OOydYeHHsT Ha CHUCTeMaTH4ecKoe MpHOOIICHHE
O0y4aromMxcss K CaMOCTOSITENbHON MO3HABaTEIbHON JAEATeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCATbHOE 3HAYEHUE ISl
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYKaIOI[ET0 MHUpa, WCIONB3YyS 3HAHWS W OMBIT, MOJTYYCHHBIE TPU H3Y4YEHUHU
XUMHH, TPUMEHITh WX TPH PEIICHWH TpoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECOO0PA3HOro TMOBEJAEHUS B OBITY WU TPYHOBOM JESATENBHOCTH B IIENISAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQuiIsl U HAMpPaBICHHOCTU AalbHEHIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHUE OBYYEHUA

9 KNIACC

BewecTBo 1 XUMHYeCKas peaKkuus

[lepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MengeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOAOB, KaJIWsl, KaIbLHUs W UX
COCIMHEHUN B COOTBETCTBHM C IIOJOXKEHUEM DJJeMEeHTOB B llepnomnueckoii
CHUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMUMHYECKOM CBA3U. THIBI KPUCTAJUIMUECKUX
pPEETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BUJ1a XUMHUYECKOU CBS3H.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K pPa3IM4YHbIM KJaccaM HEOPraHWYECKUX
COCIMHEHUI, TEHETUYECKas CBSI3b HEOPTAHMYECKHUX BEILIECTB.

Knaccuduxarms XuMruuecKux peakiuii Mo pa3InyHbIM MpU3HAKaM (110 YHUCITY
U COCTaBY YYacTBYIOUIMX B pEaKIMH BEHIECTB, MO TeIIOBOMY 3(dekTy, Mo
U3MEHEHUIO CTETEHEH OKHUCICHMSI XMMHYECKHX 3JIEMEHTOB, 0 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U dHJAOTEPMHUUYECKUE PEAKLUU, TEPMOXUMUUYECKUE
YpaBHEHHUS.

[lonsitue o ckopoctn Xxumudeckol peakuuu. IloHaTne 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsITHEe O TOMOreHHBIX M TeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE 0 XMMHUUECKOM paBHOBeCHU. DAKTOPBI,
BIMSIOIIME HA CKOPOCTh XHMHUYECKOW PpEaKUMU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEILHON peakuuu. CocraBinenue YPaBHEHUU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMM €  UCIIOJB30BAaHUEM  METOAA
AIEKTPOHHOTr O OaliaHca.

Teopus 3AEKTPOAUTHYECKON TUCCOUMALNN. DIEKTPOIUTHI U HEINEKTPOIUTHI.
KaTtnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
xuMuueckoit cBsi3u. Crenens aucconnanuu. CUiabHbIE U clabbIe 3JEKTPOIUTHI.

Peakunu moHHOro oOMeHa. Y cioBusl IPOTEKAHUS PEaKLIMi MOHHOTO OOMEHa,
IIOJIHBIE W COKpAallléHHbICE HOHHBIE ypaBHEHMS peakiuid. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJel B CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconnanuy. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O rMApOIIN3E COEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAUVIOB M HEMETAIOB (TpaduTa M anMasa), CJIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakuuu



OT BO3JICUCTBUSI PA3JIMYHBIX (HAKTOPOB, MCCIACAOBAHUE DIECKTPOIMPOBOJHOCTH
pacTBOpOB  BEILIECTB, Mpolecca AUCCOUMALMM KHUCIOT, LIENOYe U  CcoJied
(BO3MOKHO  HCIIOJIB30BaHUWE BHUAECO MAaTepUajoB), TMPOBEICHHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ MNPU3HAKM  NPOTEKaHUS  peakUMil  HOHHOro  OOMeEHa
(oOpa3oBaHue oOcajaka, BBIJIEICHUE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHune, peakuuy pa3jOXKEHUs, COSOUHEHUs), PACIIOZHABAHUE HEOPraHMYECKUX
BEUIECTB C TIOMOIIbIO KAUYEeCTBEHHBIX pEakUWid Ha HOHBL, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanibl n X coeIMHEHUSsI

OOmiast xapaktepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu OkucieHus. CTpoeHue M (PU3NYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XUMHMYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJIEICTBUE € MeETAUIaMH, HEMETa/UlaMH, IeJodamMu). XJOPOBOAOPO.
ConsiHag KucCIoTa, XUMUYECKHE CBOWMCTBA, MOJY4YEHHE, NMpUMEHEHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIA HA OPraHU3M YEJIOBEKA. BakHEWIHE XJIOPUIBI U HX
HAaxXO0XJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 35eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu OKucieHus. CTpoeHne W (U3NYECKHe CBOMCTBA
IPOCTBHIX BEIIECTB — KUCIOPOJa U cepbl. AJIOTPOIIHbIE MOIU(UKALIMKM KUCIOPOIa
U cepbl. XuMHUYeckue cBoicTBa cepbl. CepoBOAOpON, CTpOeHUE, (PU3nYecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnast kucnorta, (Qu3uyeckue W XUMHYECKHE CBOMCTBa (OOIIMEe Kak
OpeCTaBUTENsl Kjlacca KUCIOT M creudduueckue). XUMHUYECKHE PEaKIuH,
JeXalle B OCHOBE MPOMBIIICHHOIO CIoco0a MOJIyY€HUS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCTOTBL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAS PEAKIUs Ha
cynbdar-uon. Haxoxxnenue cepbl U €€ COCIMHEHUA B MpUpoOse. XUMHUYECKOE
3arpsiI3HEHUE OKPY’KAIOIIEl Cpellbl COCIWHEHUSAMU Cepbl (KUCIOTHBIE JOXK[U,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeOTBPALLCHHUS.

OObmas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIE CTEINIEHU OKHUCIEHUS. A30T, pacpOCTPAaHEHHE B MPUPOJE,
dusnyeckue u XumMuieckue cpoiicta. Kpyrosopor azota B npupoje. AMMHAK, ero
¢u3nyecKkue U XMMHUECKHUE CBOMCTBA, MONTy4YeHHe U mpuMeHeHue. Comu aMMOHMS,
uX (pU3MUecKre U XUMUYECKUEe CBOMCTBA, pruMeHeHne. KauecTBeHHast peakuus Ha
MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHHue, (PU3NYECKUe U XUMHUYECKHE
cBOWcTBa (OOLIME KakK MPEACTaBUTENSl Kjlacca KHUCIOT M CHeUU(pHUUEcKHe).
Hcnonpb3oBaHue HUTPATOB U COJIEH AaMMOHMS B KayeCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUECKOE 3arpsi3HEHUE OKPYXKAKOIIEH Cpeibl COeIMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXW, 3arpsA3HEHHUE BO31yXa, MOuUBBl M BOJMOEMOB). Docdop,



aloTponHeie Moaudukanuu Qocdopa, puzmyeckue M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas Kuciora, Pu3nIecKue U XUMHUIECKHUE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue (ochaToB B KaueCTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3eMeHToB IVA-rpynmnel. OcoOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKHUCJICHHS.  YTJEpOa,  aUIOTPOITHBIC
MOIU(PUKALIUKA, PACHPOCTpAHEHHWE B TMpUPOAE, (GU3NUYECKHE U XUMHYECKUE
cBoiictBa. Ancop6iusi. KpyroBopor yriepona B npupozae. Okcuabl yriaepoaa, ux
¢usnuecke W XWMHUYECKHE CBOWCTBAa, JCHCTBHE Ha JKUBBIC OPTraHU3MBEI,
MOJIYYCHUE W TPUMEHEHHE. JKOJOTHYECKUE MPOOJIEeMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a T1100adbHOrO TMOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
addexr. YroapHas KucioTa U €€ conM, uX GU3NUYECKHe U XMMHUCCKHUE CBOMCTRA,
nmoJlyueHne W TnpuMeHeHue. KadecTBeHHass peaknuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe TOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COCAMHEHUSX
yraepoza (MeTaH, 3TaH, dTUJICH, alleTHUICH, TaHOJI, TJINIIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yroib, NPUPOIHBIA Ta3, HEPTH),
IPOAYKThl MX MepepaboTku (OEH3UH), UX POJib B OBITY U IMPOMBIILIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, OeIKax, yriieBojgax — U UX
poIM B OKM3HM 4elloBeKa. MarepuanbHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TOJIy4YeHUE U
npumeHenue. CoenuHeHus KpeMmHHs B mpupoje. OOmue mpencraBieHus 00
okcuse kpemuust (IV) u kpemHueBoit kucinore. CUIMKATBI, UX UCIOJIb30BAaHHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHeWIme CTpOWTENbHbIE MaTepUaNbl: KEPaMHKA,
CTEKJIO, IIEMEHT, OeTOH, Xkeyne300eToH. [IpolaeMbl 0€30MacHOrO MCHOIb30BAHUS
CTPOUTENHHBIX MATEPUATIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHUYECKUX BEILECTB, CBOMCTB COJSHON KHCIOTHI,
MPOBE/ICHNE KauYe€CTBEHHBIX PEAKINil Ha XJIOPUI-MOHBI U HAOIIIOACHNE MPU3HAKOB
UX TPOTEKaHHUs, OMBITHI, OTpaxaroue (puanyeckne U XUMUYECKHUE CBOWCTBA
TAJIOTCHOB M WX COCAUHEHWUN (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ o0pa3lamMu XJOpuAoB (TAJOT€HUJOB), O3HAKOMJICHHE C
oOpasuaMmu  ceppl UM €€  COEAMHEHUSIMH  (BO3MOXHO  KCIOJIb30BaHUE
BUJIEOMAaTEpUAJIOB), HAOJIOJICHHUE Tpollecca OOYrJIMBaHUs caxapa Mo JehCTBUEM
KOHIIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, M3Y4YCHHE XUMHUYECKHX CBOMICTB
pa30aBIECHHON CEPHOM KUCIIOTHI, MPOBEACHUE KaYE€CTBEHHOW peaKIuu Ha cyibdar-
WOH W HaOJIOZICHUE TpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PH3UYCCKUMH
cBoiicTBaMu azora, (ochopa MU HX COCAMHEHHH (BO3MOXXHO MCIOJIb30BAHHE



BUJICOMAaTEpHAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHuH, MoydeHue,
coOupaHue, pacro3HaBaHWEC U HM3YYCHHE CBOMCTB aMMHMaKa, IIPOBEJICHHUE
KaueCTBEHHBIX peaklnil Ha MOH aMMOHUS U ¢ochaT-uOH U U3YyUCHHUE MPU3HAKOB
WX IIPOTEKAHUS, B3AMMOJCHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO VCIIOJIb30BAHUE BUJIEOMATEPHUAJIOB), M3y4YCHUE MOJIeTIEn
KpUCTAUTMYECKUX PEMIETOK anmasa, rpadura, QyiiepeHa, O03HAKOMIICHHE C
IPOLIECCOM  aJCOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YITIEM H
YCTPOWCTBOM MPOTHBOrasa, MojiydueHue, CoOOupaHue, pacrio3dHaBaHUE U U3YUYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKIUii Ha KapOoOHAT |
CUJIMKAT-UOHbl M W3YYCHHE TIPU3HAKOB HMX MPOTEKAHUSA, O3HAKOMJIEHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHenmre HeMETaIJIbl U KX COCAUHEHUSY.

MeTaJIbl U MX COeIUHECHUSA

OO0mrast XxapakKTePUCTUKA XUMHYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnosnoxeHus B llepuoamueckor cucTemMe XuMHUYECKHX dieMmeHTtoB J[. H.
MenneneeBa u ctpoeHus atomoB. CTpoeHHEe MeTaioB. MeTramnueckas CBSI3b U
METAUIMYECKAs] ~ KpUCTA/UIMUecKass  pemerka.  DJICKTPOXUMUYECKUU  psij
HaIpsHDKeHU MeTauioB. dusnueckne U XUMHYECKUE CBOMCTBA MeTayioB. OO0mue
CcrocoObl ToJIydeHuss MeTawioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
CIocoObI 3ammThl UX OT Koppo3uu. CriaBbl (CTajdb, YyTyH, JIOPATIOMHHHH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIILICHHOCTH.

[Ilenounble MeTamuibl: mojiokeHue B llepuogudeckor cucteMe XHUMHUYECKUX
sanemeHnToB JI. V. MeHzaeneeBa, CTpOEHHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
du3nyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKcuabl U
TUJIPOKCUABI HATpusd MW Kanus. [IpumMeHeHue IMIeJTOYHbIX METaIOB U HX
COEeIUHEHUMN.

[[lenroyHO3eMeENbHBIE METAJUIBI MArHUM W KajbIUi: TIOJOXXEHHE B
Ilepnonnueckon cucremMe xumuudeckux dyeMeHToB [[. 1. Menneneesa, ctpoenune
WX aTOMOB, HaXOXJI€HUE B pupoae. PU3nYecKue U XUMHUYECKHUE CBOMCTBA MAarHus
U Kanbuus. BaxuHeliine CoeIUHEHUS Kalblus (OKCHI, TUAPOKCHUA, COJIH).
JKEcTKOCTh BOABI U CTIOCOOBI €€ YCTpaHECHUSI.

AJroMUHUI: TTON0)KEeHUE B [leproanyueckon CUCTEME XUMUYECKHUX AJIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aroMma, HaxoxzacHue B mnpupone. dusnueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMA. AM(OTEpHBIE CBOHCTBA OKCHJIAa U THIPOKCHIA
AJTFOMUHUSL.

Kenezo: nmonoxenue B [lepuoanyueckoil cucteMme XMMUYECKUX AJIEMEHTOB /.
N. MenneneeBa, cTpoeHHe aroMa, HaxoxacHue B mpupone. dusnueckue u
XUMUYECKHEe CBOMCTBA xkele3a. Okcuabl, TUIpoKcuanl U comu xenesa (1) u xxenesza
(1), ux coctaB, CBOMCTBA U MOTyYCHUE.



Xumuueckuii IKCnRepuMeHm:

O3HAaKOMJICHHE C o00pas3llaMd METAJUIOB M CIUIABOB, HX (HU3NYECKUMHU
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTATOB  KOPPO3UU  METAJJIOB  (BO3MOKHO
UCIOJIb30BaHUE BHUJICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJICHCTBUS OKCHJIA
KaJIbIIUST W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOW BOBI, MPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOAE
(BOBMOXKHO  HMCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIMN HAa WOHBI: MarHud, KajblWs, aTIOMUHUSA, [IMHKA, JKEJie3a
(1) u xene3za (1), meau (Il), HaOMOCHME U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
JJaMEHU WOHAaMU HaTpusl, Kalusg U Kaiblusig (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 N0 Teme «BaxkHenmue
METAJIbI U UX COCIUHECHUSD.

XUMHA U OKpY/KaIOLIas cpeaa

BemectBa u Marepualibl B NOBCEIHEBHOM »XHU3HU YEJIOBEKA. beszomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIoMIeW cpeinl (MpenesibHas J0mycThUMast
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B perieHuu 3K0JI0rHYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METALIOB, MOJMMEPHBIC
MaTrepuasbl).

Mexcnpeomemnoie céasu

Peanuzanusa MeXOpeIMETHBIX CBS3€M MpPU M3YYEHMH XUMHHM B 9 Kiacce
OCYIIECTBIIICTCS. 4epe3 UCIOIb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TMOHSTHUH, SIBJSIOMIMNXCS CUCTEMHBIMH ISl OTEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTr' 0 1IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIC TMOHATHS: HAay4HbIA (DAaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaluW3, CHUHTE3, KiIaccu(ukanus, TMepUOJUIHOCTh, HAOI0ICHUE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHHUE, MOJEIb, SBJICHUE, NAPHUKOBBIN
3¢ exT, TeXHOIOTHS, MaTepUATIBL.

®u3uka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHNI,
U30TOIbI, PaJUOAaKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUU 3apsifl, HPOBOJHUKH,
MOJYNIPOBOAHUKH, JUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperarHoe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIUINYECKAS
peméTka, CriaBbl, (PU3UYECKUE BEIUMYUHBI, €IMHUIIBI U3MEPEHUS, KOCMUYECKOe
MIPOCTPAHCTBO, TIJIAHETHI, 3BE€3/b1, COJHIIE.



buonorust: ¢orocunres, neixanue, Ouocdepa, dKOCUCTEMa, MUHEpPAIbHBIC
ya00peHHsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTBI, MUTATEIIbHbIE BEILIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHBIE MOPOJBI,
N0JIE3HBIE UCKONAEMbI€, TOIIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO  OOIIETO
0o0pa3oBaHUs JOCTUTAIOTCA B XO/A€ OOyYeHHUS XMMUU B €IUHCTBE Y4yeOHOU U
BOCIIUTATEIbHOMN JIEATEIILHOCTH B COOTBETCTBUM C TPAJAULIMOHHBIMU POCCUHCKUMHU
COLMOKYIbTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMHU, TNPUHSATHIMU B
o0miecTBe MpaBWJIaMM M HOPMAaMM TOBEACHHUS M CIIOCOOCTBYIOT MpOIEccaM
CaMOITO3HaHMsI, CAMOPA3BUTHS U COLIMAIN3ALIMN 00 yJaroIuXCs.

JIMYHOCTHBIE ~ pEe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOJICTBOBAaTbCS CHCTEMOH IO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlMil U
paciIupeHre OMbITa IeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpMOTHYECKOro BOCIIUTAHMS

LEHHOCTHOT'O OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEAHWIO, MOHUMAHUS 3HAYCHHS] XUMUYECKOW HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(MOpMAIHEH O
NEPeOBbIX JOCTHKCHHUSIX M OTKPBITUSIX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOIIECTBA,

2) rpakIaHCKOr0 BOCIIUTAHUS:

NPEICTABICHUS O COLMAJIBHBIX HOpMax M TMPaBUIAX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUJICKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
[OJIE3HOM,  y4eOHO-UCCIIENOBATEIbCKOM, TBOPYECKOM M JAPYrMX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOW COBMECTHOM [JEATEIBHOCTH IIPU
BBIMIOJIHEHUN Y4€OHBIX, TIO3HABATENbHBIX 3a/lad, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMIIEHHSI K B3aUMOIIOHUMaHUIO
M B3aUMOIIOMOIIM B TIPOIECCE OTOM Yy4eOHOW NeATEIbHOCTH, TOTOBHOCTHU
OLICHUMBaTh CBOE TMOBEJACHHE M TIOCTYIKM CBOMX TOBapHIlEed C MO3UIUU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YIETOM OCO3HAHUS MOCTEICTBUN MOCTYIIKOB,

3) HeHHOCTH HAYYHOT O MO3HAHMS

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW peakluu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAYKH M COCTAaBIISIOIIHNE
OCHOBY Il TIOHMMaHHUsl CYUIHOCTH HayYHOW KapTHHBI MHpA, MpeICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUS TPHUPOJABI, B3aUMOCBS3AX YEIOBEKAa C
MPUPOIHON CPENOM, O POIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEM;



MT0O3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMBIE i OOBSICHEHUS HAOJII0aeMbIX TMPOIIECCOB U SIBJICHHI,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPaABOYHOMN
JUTEPATypOi, JTOCTYMHBIMU TEXHUYECKUMHU CpEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTH;

MHTEpPEC K OOYYEHHIO M TO3HAHWIO, JIIOOO3HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOoOOpa3oBaHUIO, TMPOCKTHOM U  HCCIEI0BATEIbCKOM
JIESITENbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTU U YPOBHS OOy4Y€HHUS B
JIaTbHEUIIIEM;

4) opMHUpPOBaAHHUA KYJILTYPbI 3I0POBbSI:

OCO3HAHWE IIEHHOCTH >KU3HHU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3]I0pOBbIO, YCTAHOBKH Ha 370POBBIA 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS AIKOTOJIsI, HAPKOTHKOB, KYpEeHUSI),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBUJl OE30MACHOCTH TMpU  OOPAIICHHH C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) TpyaoBOro BocnuTaHMs:

MHTEPEC K MPAKTUYECKOMY M3yUYEHUI0 podeccruil U Tpyaa pa3IudHoOro poaa,
yBaXEHUE K TPYAY U pe3yibTaTaM TPYAOBOW AESITEILHOCTH, B TOM YHUCJIEC Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAaHUW 1O XHMHUHU, OCO3HAHHBIM BBHIOOD
WHJMBUAYATBHON TPACKTOPUM MPOAOJKEHUSI 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHENTHOW MpodheCCHOHAIBHOU JIEATeTbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATLCS B TPOPECCHOHAILHON CpeJIE;

6) 3K0J10rM4ecKOro BOCIUTAHMSA:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3za JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3MUecKOMY U TICUXMUYECKOMY 3I0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
MpaBmJI 0€30ITaCHOTO MTOBEACHUS TP paboTe C BEIECTBAMH, & TAK)KE B CUTYAITUSX,
YIPOXKAOLIUX 3I0POBBIO U )KU3HHU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJydaeMble NIPU M3YyYECHUU XUMUU, JJIS
peueHus 3a1ad, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOAHON CPEIOM, I ITOBBIIICHUS
YPOBHSA  DKOJOTMYECKOM  KYJIbTYpbl, OCO3HAaHUS TIJIOOATBHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M MyTed WX PEeLICHUs] MOCPEICTBOM METOJ0B XHUMUH,
AKOJIOTUYECKOr0 MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCS UM B ITO3HABATEIbHOM,
KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE.



METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pe3yJIbTATOB BBIACISIOT 3HAYUMBIE JJIS
dbopMUpPOBaHUS MHUPOBO33PECHUSI OOIIECHAYYHBbIE TOHATUS (3aKOH, TEOpus,
IPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JAPYToe.), KOTOphIe
UCIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax U IMO3BOJIAIOT Ha
OCHOBE 3HAHWH W3 ATUX MpPeaMETOB (OPMUPOBATH MPEJCTABICHUE O IEJIOCTHOU
HAyYHON KapTHHE MHUpA, U YHUBEpCaIbHbIC yueOHbIC JEHCTBUS (IT03HABATEILHBIE,
KOMMYHHUKATHUBHbBIE, PETryJSITUBHBIE), KOTOpble 00€CrneyrnBalOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NesITeNbHOCTH.

Ilo3HaBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBrblie 1oruyeckue 1eHCTBUA:

YMEHHSI HKCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX MOHSITUN (BBIIEISATH HUX XapaKTEpHbIE
NMPU3HAKHU, YCTAaHABJIMBATh B3aUMOCBS3b C JAPYTMMU TMOHATUSIMH), UCIOJb30BaTh
MOHATHUS I OOBSICHEHUS OTJEIbHBIX (DAKTOB M SBJICHUM, BRIOWPATh OCHOBAHUS H
KpUTEpUU ISl KJIacCU(PUKAIIMU XUMHUYECKUX BEUIECTB U XUMUUYECKHUX PEAKIIHM,
yCTaHABJIMBATh MPUUYMHHO-CJICACTBEHHBIC CBSI3M MEXIY OOBEKTaMU H3Y4YCHHUS,
CTPOUTH JIOTUYECKHUE pacCyXACHUs (MHIYKTUBHbBIC, NCNYKTUBHbIC, 10 aHAJIOTHUN),
JenaTh BBIBOJBI U 3aKJIFOUEHUS,

yMEHUE TIPUMEHSIThL B TIpPoOllECCE TO3HAHUSI TOHSATUS (TIPEAMETHBIE W
METaInpeIMETHbBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIIOJIb3yeMbIE B XHMUH,
peoOpa3oBBIBAThH MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIIbHBIE MPECTaBICHUS —
XUMUYECKUU 3HAK (CUMBOJI DJIEMEHTA), XUMHUUecKas QopMmysia U ypaBHEHUE
XUMUYECKON PeaKIuu — NMPU PElIeHUN y4eOHO-TT0O3HABATEIbHBIX 337a4, ¢ YIETOM
ATUX MOJICNIBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHBIE CBSI3M WU
IPOTUBOPEUHUS B U3y4aeMbIX MPOIIECCaxX U SABJICHUSX.

Bba3oBrble ucciienoBarebCKHe 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTaBJIECHHBIE BOMPOCHI B KAaYECTBE MHCTPYMEHTA
MO3HAHWSA, a TaKKe B KauyeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIIOTE3bI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHUIO, OPraHM3allMd M IPOBEJICHUIO
YYEHUYECKHX DSKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MIPOTHO3UPOBATH €r0 pe3ylbTar, POopMYIUpPOBaTH 00OOIIECHUS U
BBIBOJIbI 110 pe3yJIbTaTaM MPOBEIEHHOIO OIbITA, UCCIEIOBAHMS, COCTABISITh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora c undgopmanmueii:



yMEHHE BBIOMpaTh, AHAIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUAOB U (HOpM MPECTABICHUS, TOTYy4aeMYyIO U3 Pa3HbIX UCTOYHUKOB
(HaygyHO-TIOMYJSIpHAsl ~JUTepaTypa XUMHYECKOTO COJEP)KaHUsA, CIPaBOUYHBIC
nocobusi, pecypcbl WHTepHeTa), KPUTUYECKH OICHUBATH IPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO MH(OPMALIHIO;

YMEHHE MPUMEHSTh Pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uHMOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOMMMBIX [IJIs1 BBITOJHECHHUS
y4eOHBIX U TO3HABATEIbHBIX 3a/1a4 OMpPEAeNEHHOTO TUIIA, IPHOOPETEHNE OMbITa B
0o0JacTH  MCMOJb30BaHUsI  MHMOPMAITMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIA/ICHHE KYJIbTYPOH aKTHUBHOTO MCIIOJIb30BAHUS PA3IMUHBIX TTIONCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMAIBHYIO (hOpMY TIpescTaBieHuss HHGOpMaIluu 1
WUTIOCTPUPOBATh peIlaeMble 3aladdl HECIOXHBIMU CXEMaMH, JdarpaMMaMu,
apyruMu popMamu rpaduKu U UX KOMOUHAIMSIMU,

YMEHHE UCIONAb30BaTh M aHAJU3UpOBaTh B TMpolrecce yuyeOHOW U
UCCJIEIOBATEIbCKON ACATEIBHOCTH MH(OPMAIMIO O BIUSHUU TMPOMBIILICHHOCTH,
CEeNIbCKOTO XO34WCTBA W TPAHCIOPTa Ha COCTOSIHHE OKpPYKAlOIIeH NPUpPOIHOM
Cpelbl.

KoMmyHHKaTHUBHBIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHUSA:

yMEHHUS 3aJaBaThb BONpOCHl (B XoAe aAuajora W (WiaM) AUCKYCCUM) IO
CyHmIeCcTBY  OOCyxkaaeMol  TeMmbl, (OPMYIHpPOBaTbH CBOU  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBHITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHHUS  MPEACTaBIATh  MOJy4YEHHBIE  pe3yibTaThl  MO3HABATEIHLHOU
JESITETbHOCTA B YCTHBIX W TMHCHbMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITA,
71a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUS Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM ¥ HMCCIEJOBATEIbCKOM  JNEATENLHOCTH  TPU  pPEIICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uui (0OCyXJIeHUs,, OOMEH MHEHUSMH, «MO3IOBbIE€ HITYPMbD», KOOPIWHALIUS
COBMECTHBIX JIEUCTBUHM, ONpEJEICHHE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJIHCHHOM paOOThI U APYTHE).

PerynsiTuBHbIE YHUBeEpPCaJIbHbIE YUeOHbIEe el CTBUSA:

YMEHHE CaMOCTOSITEIbHO OMpeNessTh ILENU ACSITeIbHOCTH, IIaHUPOBATD,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BEIOMpPATh Hanbosiee 3((hEKTUBHBIE CIIOCOOBI PEIICHUs YY€OHBIX U
MO3HABATEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WA KOPPEKTHUPOBATH
NPEMIOKEHHBIM  aITOPUTM JIEWCTBUUA TMPU BBINOJHEHWH 33JaHUA C Y4ETOM
MOJTy4YeHHs] HOBBIX 3HAHUI 00 M3y4aeMbBIX OOBEKTaX — BEIECTBAX M PEaKIHsIX,



OOCHHUBATH COOTBCTCTBUC IIOJIIYUYCHHOI'O pPC3yJIbTaTa 3asiBJICHHOMN oein, yMCHHC
HCIIOJIb30BATh U AaHAJIM3UPOBATh KOHTCKCTLI, IIPCAJIaracMbIC B YCJIOBHUHU 3aHaHHﬁ.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pPE3YJbTaTOB [0 OCBOCHHIO O00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJICHHOTO JaHHOW (denepasbHON padodeil mporpammoi,
BBIJICISIFOT: OCBOEHHBIE OOYYAIOMIMMUCS Hay4HbIE 3HAHHS, YMEHHUS U CIOCOOBI
nercTBuil, crnenuduueckue i1 OPEeIMETHOM o0sacth  «XUMHS», BHJbI
NEATEIIbHOCTH  II0  IIOJYYEHHWIO HOBOTO  3HAHUA, €ro  MHTEPIpPETALUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYALIHSIX.

K xoniy oOyuenus B 9 kjacce npeiMeTHble pe3ysbTaThl Ha 6a30BOM YpOBHE

JOJKHBI OTpaxaTh c(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

e PpACKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKHUX IOHATHUNA: XHUMHUYECKHIA
DJIEMEHT, aTOM, MOJIEKYJId, WOH, KAaTUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEILIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUILIATENBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKasl peaklys, XUMUYecKasl CBs3b, TEIUIOBOU d(PPexT
peakiuMd, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIMTBI, JJIEKTPOJUTHYECKAs IUCCOLMALUs, PEaKLUd HOHHOI'O
oOMEHa, Karaau3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUH,
OKHCIIUTENb,  BOCCTAaHOBHUTENb,  OKHCIEHME W  BOCCTAHOBIICHHUE,
aoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasi, MOHHaf,
METAJUIMYECKAsl), KPUCTAJUIMYECKas PEIIETKA, KOPpPO3Hs METAIIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW pEaKIuu, IMPEACIbHO JOMyCTUMAs
koHueHTpauus [1/IK BemecTna;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKMX TOHATHW U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIMOJNb30BaTh XUMHUUYECKYI0O CHUMBOJIUKY JUJI COCTaBlieHUus (opmy
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINN;

e OIpPENENATh BAJICHTHOCTb U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOrO COCTaBa, MPHUHAMICKHOCTh BEIIECTB K
OIpeNeIEHHOMY KJacCy COEAMHEHMH Mo (QopMmyiaMm, BUA XUMHUYECKON
CBSI3M (KOBAJICHTHAsl, HOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCAMHEHMSIX, 3aps] MOHA M0 XUMHUYECKOH (popmyrne, XapakTep cpeibl B
BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COCIMHEHUMN, TUI KPUCTAIUIMYECKON
PEIETKA KOHKPETHOI'O BEIIECTBA;

e packpeiBaTh cMbicn Ilepuomnueckoro 3akona [I. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMMAaHHUE: OIKCBHIBATh W XapaKTEepU30BaTh
TabmuuHyto ¢opmy llepmonnyeckoid CUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarh MOHATUS «rJlaBHas mnoArpymnmna (A-rpynma)» U «mnododHas



noarpynmna (b-rpynna)», maibie u OoONbIIME TEPUOJNBI, COOTHOCHUTH
0003HAYEHUS, KOTOpPhIE HMEIOTCS B TMEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, oOIee YHuCIO JJICKTPOHOB U
pacnpeiiesieHue WX IO DJEKTPOHHBIM CJIOAM), OOBSCHSATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHEHHUH B
npeAenax MaJliblX MEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakuuu (M0 YHUCIYy M COCTaBy YYaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY d(PQEKTy, MO0 M3MEHEHHUIO CTETICHEW OKHCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEeHU(UUECKHEe XUMHYECKHE
CBOICTBA MPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEPKJIas OMNHUCAHUE
npUMEpaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINN;

COCTABJIATh YPaBHEHUSI DJEKTPOJIUTHUYECKON JUCCOIMALUM  KHUCIIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIU MOHHOTO
oOMEHa, YypaBHEHHUS PEAKIHM, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TE€HETUYECKOU CBSI3H MEXKIY BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEZICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHca 3TUX PEaKIUi;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TMPOTEKAHUSI XWMHYECKUX TMPEBpAICHUNH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOro »JJeMeHTa 1o ¢opmyre
COEIMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMHUUYECKON PeaKInu;

coOJIFO1aTh IpaBujla  MOJIb30BaHUA XUMHUYECKOU MOCY101 u
nabopaTopHbiM 00OpYyJIOBaHHMEM, a TakKe IMpaBwiIa oOOpalieHusi c
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUUSIMA TO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO MOJYYEHUI0O U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AaMMHAKa U YTIJIEKUCIIOro rasa);

MPOBOJIUTh ~ PEAKIMU,  MOJITBEPXKIAIOIINE  KAYECTBEHHBIA  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OpPOMHU/I-,
uonua-, KapooHatr-, ¢ocdar-, CuIMKaT-, Ccyiab(dar-, THIPOKCUI-HUOHBI,
KaTMOHBl aMMOHMSI M HMOHBI M3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;



MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JESITEIBHOCTH — aHaJIu3
U CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEMaTU3allNI0, BBISBICHHUE
MPUYUHHO-CJIC/ICTBEHHBIX CBSA3€Ud — I W3Y4YCHUSI CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIMid, €CTEeCTBEHHO-HAYYHbIC METOJbl MO3HAHUA —
HaOJII0JICHUE, U3MEPEHHUE, MOJICTMPOBAHUE, SKCIIEPUMEHT (pEeasIbHbIM U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

9 KUIIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne i/m P Kourpoabhubie | TIpakrudyeckue (abp )
NMPOrPaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenmecTBO M XuMHYeCKHe PeaKIMH
11 [ToBTOpEHUE U yriyOiieHue 3HAaHU I 5 1 bu6motexa [IOK
' OCHOBHBIX pa3JIeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmotexa [JOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS T CCOLIMAIUS. 8 1 1 bubmmoreka [IOK
' XUMHYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTauibl M X coeIMHEHUS
21 OO01mas XxapakTepUCTUKa XMMHYECKUX 4 1 bubmmoreka LIOK
' anemenToB VIIA-rpynmel. ["anorens https://m.eds00.ru/7f41a636
OO0m1ast XxapaKTepuCTUKAa XUMUY ECKIX
2.2 BJIGHI\;IICHTO]S VIAI-)r miel. Cepa u eé 6 bubmorexa LIOK
' PYHIEL 2-€p https://m.edsoo.ru/7f41a636
COCJTMHECHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYHIbL: ’ P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 aneMedToB |VA-rpynnel. Yriepon u 8 1 2 bubmorexa LHOK
' ) PYIIIEL P https://m.eds00.ru/7f41a636
KPEMHUI U UX COSTUHCHUS



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

Uroro no pazneny 25
Paznea 3. MeTaJsIBI M X COCIUHECHUS
bub6moreka [JOK
3.1 7| 4
Obmme CBOHCTEA METAILIOR https://m.edsoo.ru/7f41a636
N bubmmoreka [JOK
3.2 B 16
aKHEHIINe METAIUILI U UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Htoro no pazgeny 20
Pa3nen 4. Xumus u okpyxamouias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Pe3epBHOE BpeMst 3 bubmiorexa TIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
KoJsnuecTrBo 4yacoB DJIeKTPOHHbBIE

Ne Hara undposBbie

Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero U3ydeHus1 | oOpa3oBareibHbIE

padoThI padoThI
pecypchbl

[Iepuonuueckuii 3aK0H.

1 [Tepuoguyeckas cucrema 1 bubmuorexa [JOK
XUMHYECKUX 31eMeHToB []. N. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOMCTB XUMUYECKHUX JIEMEHTOB 1 bu6amorexa [IOK

B} https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubmoteka IJOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl XuMHuueckoi CBSI3U U TUIIBI 1 bubmotexa [JOK
KpUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas pabora Nel o reme

) «[loBTOpEHME U yriayOneHue 3HaHUH 1 1
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanusi XuMudeckux 1 bubmuorexa [IOK
peakiui Mo pa3JIuyHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsITHE O TOMOr€HHEIX U 1 bubmorexa HOK
P ' https://m.edso0.ru/00adbe9a
reTeporeHHBIX PeaKusix

3 [ToHsTHE O XUMUYECKOM PaBHOBECHUMU. 1 bubmoreka LIOK

@akTopsl, BIUSIONME HA CKOPOCTh

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



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

XUMHUYECKON PE€aKkuuun U IMOJIO0KEHUEC
XUMHUYCCKOI'O paBHOBCCHA

OKHCIUTEIRHO-BOCCTAHOBUTEILHBIC

bu6moreka [JOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON
10 nccormari. CUIbHBIE U CIIA0BIE bubmorexa TIOK
s HHATH. https://m.edsoo.ru/00adcd68
ANEKTPOIUTHI
11 HounEble ypaBHEHUS PeaKAil bubmmorexa LOK
P p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 JIEKTPOIUTHUECKOMN IUCCOITUALINN
XHUMHWYECKHE CBOMCTBA COJIEN B CBETE
13 IIpeACTaBIEHUI 00 bubmorexa HOK
el . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHICCKOMN TUCCOITUAIINH
14 ITonaTue o rugponnse comneit buGmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 OO6o001IeHNe U CHCTeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepruMeHTaIbHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3a7aay
KonTponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TU CCOLIUALIUS Bubmiorexa OK
p A HHALHA: https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIINHU B PACTBOPAX)
OO01as xapakTepUCTUKA TaJIOr€HOB.
e xaparcteps Bu6mmoreka [JOK
18 XUMHUYECKHUE CBOMCTBA HA TIpUMeEpe

xJiopa

https://m.edsoo.ru/00addfe2



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

Xnoposonopon. CosnsiHas KMCIIOTA,

19 XMUMHYECKUE CBOWMCTBA, MOJIy4EHUE bubmioreia LTOK
’ ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[Ipaktueckas padborta Ne 2 mo teme
20 «ITomyuenue CONSTHOM KUCIIOTHI, bubmorexa [TOK
. https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruucnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEAKIIHi, €CJIM OJIUH U3 brbmorexa [TOK
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO611ast XapakTepUCTHKA JIEMEHTOB bubmuorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUN CEPHI.
93 Haxoxnenue cepbl u €€ coeMHEeHn bubmotexa [JOK
B IIpupojie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
(bu3nYeCKre U XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunsbl cepobl. CepHasi KHUCIIOTA,
25 ¢bu3nUecKre 1 XUMUYECKHE CBOHCTBA Bubmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CITOco0a
26 MOJYYEHUS CEPHON KUCIIOTHI. bubmuorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIel cpeapl COeNNHEHUSIMU
Cephl
97 Beraucnenne MmaccoBoii 1071 BBIXOAa bu6mmoreka [JOK

MIPOAYKTA PEaKINH

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



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

OO01as XxapakTepuCcTHKa JEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHEHUE

bu6mmoreka [JOK

28
B IIpupoe, Gu3nuecKue u https://m.edsoo.ru/00adeeab
XUMUYECKHE CBOMCTBA
AmMuak, ero Gu3n4ecKue u

29 XUMHYECKHE CBOMCTBA, MOJTYYCHUE U bubmorexa TIOK

> TOIYH https://m.edso00.ru/00adf004
MIPUMEH CHUE
[Ipaktnueckas padorta Ne 3 o teme
30 «ITonyyenne ammuaka, H3y4eHHE €T0 bubmorexa TIOK
N v > 3YH https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIIOTa, € PU3nYecKue u bubmuorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX

32 00peHnii. XUMUYECKOE bubmorexa HOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSMH a30Ta
®ochop. Oxcup pocdopa u

33 (boc:ll))o pHaSI KI/I(JJIJ'I((l))Ta q)q)lfau(q\e?cxne u brbamorexa [IOK

p L https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYeHUE
Hcnonbs3zoBanue gpocdaros B

34 KaueCcTBE MUHEPAJIbHBIX yI00PEHUI. bubmotexa [JOK
3arpsi3HeHue IPUPOIHOM CPebl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepon, paclipocTpaHEHNUE B

35 pH I()) e @E)Hsnljlecxie 1 XUMUYECKHE bubmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBA
bu6 OK
36 Oxkcunsl yriaepoaa, ux Gu3ndecKkue u nosmotexa I

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

XUMUYECKUE CBOKCTBA.
DKOJOTUYeCKUe MPoOIeMbl,
cBsi3aHHbIE ¢ okcuoM yriepoaa (1V)

37 VYronbHas KUCIOTA U €€ COJIU bubmorexa [JOK
https://m.edso00.ru/00ae006¢c
[IpakTueckas padorta Ne 4 mo teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoteka LIOK
KauectBennas peakius Ha kapOoHat- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIUHEHHUSX yriepoaa
40 KpeMHuii 1 ero coeHeHuUs bubmmorexa [IOK
https://m.edso0.ru/00ae080a
[Ipaktueckas padorta Ne 5. Perenue

a1 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«Bakuelmme HeMeTallJIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCITUH CHHUSI»

KonTtponbnas pabora Ne3 o teme
42 «BaxkHeunmme HemeTalibl U UX brbmorexa [TOK
https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO611ast XapakTepUCTHKA XUMUYECKUX
AJIEMEHTOB — METAJLJIOB.

43 MeTtannuyeckas CBSI3b U bubmoteka [JOK
MeTaJUIMYecKasi KpUCTAJUINY €CKas https://m.edsoo.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJIoB

44 XUMHUYECKHE CBOMCTBA METAJIJIOB. bubmoteka [JOK

DNEeKTPOXUMUUYECKHUH psJl

https://m.edsoo0.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HaIpsHKEHUN MEeTaIoB

OO61me crocoObl MOydeHHUS
MetayioB. CiaBel. Beruucinenus mo

bu6moreka [JOK

45 YPABHEHHAM XHUMIHECKIX pearLiit, https://m.edsoo.ru/00ae1156
€CJIA OJIH U3 PEareHTOB COACPKUT
MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIITIOB bubmioreia LIOK
https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 [enormsie MeTantEt https://m.edsoil.rUIOan14b2
48 OKcHAbl U TUAPOKCHUIBI HATPUS U bubmoteka [JOK
KaJIust https://m.edso00.ru/00ael4b2
49 [{es104HO3EMENBHBIE METAIUIBI — bubmotexa [JOK
KaJlbIIUi 1 MarHAi https://m.edsoo.ru/00ael5e8
50 Baxxueiime coequHeHNs KadbIus bubmorexa [JOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHr e U cucTEMaTU3aIUs
3HAHUM
59 JK&cTkocTh BOIBI B CLIOCOOKI €& bubmioreka [IOK
YCTPaHEHUs https://m.edsoo.ru/00ae1886
3 | oo st Butmmonera LIOK
" https://m.edso0.ru/00aelae8
YCTpaHECHHS
N bu6mnoreka [JOK
>4 AdromHHH https://m.edsoErUIOanch
55 AmpoTepHbIe cBOICTBa OKCHUA U bubmuoreka LIOK
TUAPOKCUIA https://m.edso00.ru/00aelc64
56 Keneso Bbu6moreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

https://m.edso0.ru/00aeld86

Oxcunibl, THAPOKCUABI M COJIHU XKee3a

bu6mmoreka [JOK

> (1) u xenesza (1) https://m.edsoo.ru/00ae35e6
58 O06o0meHne u cucTeMaTH3aIus
3HaHUHN
[Ipaktueckas padorta Ne 7. Permenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxHeiimme MeTabl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIIH, €CJIM OJIUH U3
60 peareHToB JaH B U30bITKE UM bubmuorexa LIOK
COJCP)KHUT MPUMECH. BrrauciaeHus https://m.edsoo.ru/00ae1750
MacCOBOH /101 BBIXO/A MPOAYKTa
peakuuu
61 O6o0011eHe U cucTeMaTU3aIus
3HAHUHN
KontponbHas pabora Ned o reme
62 «BaxHeiime MeTaIbl U X
COEITMHECHUS
63 BemecTBa 1 matepuansl B bubmmorexa [IOK
IMOBCEIHEBHON )KU3HHU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubmotexa [JOK
OKpy’Karo1lei cpesbl https://m.edsoo.ru/00ae4270
65 Pousib xumMuu B pelieHun bubmmorexa [IOK
9KOJIOTMYECKUX ITPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O0001IeHNE U bu6mmoreka LIOK

cUCTEMAaTHU3alMA 3HAHUU

https://m.edso0.ru/00ae0d0a
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBHbIii ypok. O6001IeHNE 1 1 bubmotexa [JOK
CUCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O0001IeHNE U 1 bubmmorexa LIOK
CHUCTEMAaTH3aIlUs 3HAHUHU https://m.edso0.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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