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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbx B @I'OC OO0, a takke Ha OCHOBe (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTCPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsSI OCHOBHOM 00pa30BaTeIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS 4YEJOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTUPOBAHHBIM OTpaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHI OpPraHU4eCcKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnr XMMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUI OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHMH M MX HIPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTHYecKoe NpuoOlleHre oOyyaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell GpyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHUS OOIEYEJIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBHIOOpY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.
JlanHas nporpaMMa paccyuTaHa Ha padoTy ¢ 00y4aloIUMMHUCS B LIeHTpe 00pa30BaHMs
€CTECTBEHHO-HAYYHOM M TEXHOJIOrHYecKoil HanpaBaeHHocTel «Touka pocra» npu MBOY
"Kyaynckas OO

[udposas mabopaTopus, HCIOJIb3yeMas B KOMIUIEKTE IieHTpa Touku pocTa, Kap IMHATEHBIM
00pa3oM H3MEHSET METOUKY M COJCPKAHUE IKCIIEPUMEHTAITLHOU nesTenbHOoCTH. LInpokwmii
CHEKTpP HU(PPOBBIX TATYMKOB IMO3BOJISAET YUANTUMCS 3HAKOMUTKCS C IMapamMeTpaMu (GU3NIECKOTO
AKCIEPUMEHTA HE TOJIBKO HA KQUECTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. B mporecce
(hopMUPOBAHUS IKCIIEPUMEHTATIBHBIX YMEHUH MO0 XUMUU YHAITUUCS YIUTCS TTPEICTABIIATh
nH(popMaIro 00 UCCIeI0BaHUN

OO6miee 9nCIIO YacoB, OTBEACHHBIX ISl U3YYCHHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIIIETO
obOpazoBanwusi, coctabisieT 136 yacoB: B 9 kimacce — 68 yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

9 KUIACC

BemecTBo 1 XuMH4YecKasi peakuusi

Ilepnoguueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHtos [l M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIMHEHUH B COOTBETCTBUU C
II0JIOKEHUEM 2JIEMEHTOB B [lepuoanueckoil cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KjlaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTH4ecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XMMHUUECKUX peakiuil M0 pa3nYHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOIIMX B peakUUU BEHIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajluzaropa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. Ilonarue o6 oOpaTUMBIX M HEOOPAaTUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuze. [loHsTe o xuMHUeckoM paBHOBecMU. @DakTOphl, BIHMAIOINIME Ha CKOPOCTh
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBIIEHHE YPaBHEHHMU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIoIb30BaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOTUTUYECKON AUCCOIMALNUA. DJIEKTPOIUTHI U HEAIEKTPOJIHUTHI. KaTHOHBI,
aHUOHBL. MexXaHu3M JHUCCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BHUJAMHU XUMHUYECKOW CBSA3U.
Crenens aucconuanuy. CUIbHBIC U CJ1a0ble AIEKTPOJIUTHI.

Peakuuu moHHoro oomeHa. YcioBHUs NMPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHMs peakuuid. CBOWCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
Mpe/CTaBiIeHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHbIE peakuu Ha HOHBL
[TonsiTue 0 rUAPOIU3E COJICH.

Xumuueckuii Ixcnepumenm:

03HAKOMJIEHHE C MOJEISMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB —
METAJUIOB M HeMeTauioB (rpadura M aiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCIEA0BaHUE 3aBUCHUMOCTH CKOPOCTM XHMMHMUYECKOM peakUMh OT BO3JACUCTBHS Pa3IMUYHBIX
(bakTopoB, HCCIEIOBAaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa TUCCOLUAIUU
KHCJIOT, IIeJao4Yed M cojei (BO3MOXKHO HCIIOJIb30BaHUE BHUIEO MAaTEpHANIOB), IMPOBEICHUE
OTBITOB, WITIOCTPUPYIOUIMX MPHU3HAKK MPOTEKAHUs peakuuidi MOHHOTo oOMeHa (oOpa3oBaHue
ocajika, BBIJEJICHHE Tra3a, o0pa3oBaHME BOJBI), OMNBITOB, WIIIOCTPUPYIOLIUX IPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIHMi (FOpeHue, peakluu pasiokKeHUs, COCIUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOIIBIO KAaYECTBEHHBIX DPEAKIMI HAa HOHBI,
pELIEHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauubl 1 MX cOeJUHEHHSA

OOmiast xapakTepucTHka TrajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerneHd okucieHuss. CtpoeHue M (U3MYECKHE CBONCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.



XUMHUYECKHE CBOWCTBA Ha IpUMEpPE Xjopa (B3aMMOJEICTBHE C METAUIaMH, HEMETAJUIAMH,
miesnioyamu).  Xjopoogopon. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, IIOJIyY€HHUE,
npuMeHenue. JleiicTBue xjopa 1 XJI0pOBOJOPO/ia Ha OPraHU3M YesloBeKa. BaxkHeme xiaopuiast
U UX HaX0XJCHHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 371eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEHIECTB —
KHACJIOpOAa M Cepbl. AJUIOTPOIHBIE MOJTU(PHUKAIMNA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
cepbl. CepoBOJIOpOA, CTpOEHHE, (U3NYECKUE U XHUMUYECKUE cBoWcTBa. OKCHIBI CEepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHYECKHE CBOWCTBA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M creuupudeckue). XHUMHUYECKAE PEaKIHy,
JeXalue B OCHOBE IMPOMBIIIJIEHHOTO croco0a MOJydeHHs cepHo Kuciotel. I[Ipumenenue
cepHoOl kucnoThl. Cou cepHOM KUCIOThI, KaUeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxnenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKarollew cpeJbl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3ayXa W BOJOEMOB), CIIOCOOBI €ro
MpeI0TBPALLEHUSI.

OO6mass xapaktepuctuka syneMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacHpocTpaHeHHWe B THpupoae, Gusnueckue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMu4ecKue
CBOICTBa, NMostydeHue u npuMeHenue. Cosm aMMOHHUS, UX (U3NUYECKUE U XUMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHasi peaknus Ha MOHBI aMMOHUSA. A30THas KUCJIOTa, €€ IOJIy4YeHUE,
¢buznueckue M XUMHUYECKHE CBOMCTBa (0OIIMe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cnenuduueckue). lcnoap3oBaHue HUTPATOB U COJIEH aMMOHMS B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHui. XUMHUYECKOe 3arps3HEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3AyXa, MOYBBI M BOJ0EMOB). Docdop, amIOTPOmHBIE MOIUDUKAITUN
dbocdopa, dusmdeckne u xumudeckue cpoiictBa. Okcua dochopa (V) u pocdopnas kucinora,
¢bu3uvecKue W XUMHUYECKHE CBOWCTBA, mojydeHue. Vcmonb3oBanue ¢ochaToB B KavyecTBE
MUHEPAJIbHBIX YIOOPEHUIA.

Obmas xapakrepuctuka 37meMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTJEepo/l, aJUIOTPOIHbIE MOIU(DUKAIINK, PAaCIPOCTPAaHEHHE B
npupoje, pusnveckre U XuMHUecKrue cBoicTBa. Afcopouusa. KpyroBopot yrieposa B mpupoe.
Oxcuppl yriaepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JCUCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a II00aTbHOTO TOTEIUICHUS KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas kuciora u eé
conu, X (pu3MYeckrue W XUMHUYECKHE CBOMCTBA, IMONyueHHUE U TpuMeHeHue. KadecTBeHHas
peakiuss Ha  KapOoHaT-woHbL.  Mcnonmp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH U CENIbCKOM XO3S1CTBE.

[lepBoHauanbHbIE TMOHATUS 00 OPraHUYECKUX BEHIECTBAX KaK O COCOUHEHHIX yIriiepoja
(MetaHn, 9TaH, OJTWUJICH, AalleTWJICH, STaHOJ, TJHIEpPUH, YyKCcycHas kuciota). [lpuponnsie
UCTOYHUKH YTJIEBOJOPOJOB (yrojib, HNPUPOAHBIA ra3, HedTb), MPOAYKTHl HX INepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBINUIEHHOCTH. [IoHATHE O OHOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HHM YeloBeka. MarepuanabHOE €AMHCTBO
OpPraHMYECKUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWMCTBA, IMOJYYEHUE W IPUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmwue mpenactaBieHus o0 oxcuae kpemuus (I1V) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskueiue



CTPOUTEIIbHBIC MAaTepHalbl: KepaMHUKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[Ipobiemsl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pa3loB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEICHUE
KaueCTBEHHBIX peakUui Ha XJOPUI-HUOHBI U HAOJIOJIEHUE NMPU3HAKOB UX IPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOMCTBA TaJIOTEHOB M WX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIICHHE C OO0pasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHUE
BHJICOMATepUAIIOB), HAOJIOZEHWE Tpollecca OOYIIMBaHWS — caxapa TIOJ  JICHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTBI, IIPOBEJICHHE KAaY€CTBEHHOM peakuMM Ha cyinb(arT-uoH W HaONIo/leHue IMpHu3HakKa eé
MIPOTEKAHUS, O3HAKOMJIEHHE C (PU3MUYECKMMH CBOMCTBaMM a30Ta, (ocdopa U UX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOWCTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakuMid Ha HMOH aMMOHUA U ¢ocdar-uoH M H3Y4YEHHE MPU3HAKOB UX
MPOTEKAHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCI0JIb30BAHME BHJIEOMATEPUANIOB), M3yYEHHE MOJIENed KPHUCTaUIMYECKUX PEemIETOK aiamasa,
rpaduta, GyaaepeHa, O3HAKOMIIGHHE C TMPOIECCOM aJCOpOIMU PaCTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa, Mojy4yeHue, coOMpaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCJIOTO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOoHAT U
CIJIMKAaT-HOHbl W HW3Y4YE€HHE TMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a1a4 Mo Teme «Baxuelmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJibl B UX COCIMHEHUS

OOmiasi xapakTepuCTHKa XHMHUYECKHX D3JEMEHTOB — METa/VIOB Ha OCHOBaHMHM HX
noJjiocxkeHud B [lepuoandeckoi cucreMe xumuyeckux anmemeHtoB Jl. . MenzeneeBa u CTpoeHUs
atomoB. CTpoeHHe MeTauioB. MerauiMueckas CBA3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psA HalpshKeHUH MeTauioB. (DU3MYECKHE U XUMUYECKHE
cBoiicTBa MeTtaiioB. OOmue crnocoObl noixydeHus MeTaioB. [loHATHE O KOPpO3UU METaIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YYT'YH, JIOPATIIOMUHUM, OpoH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[llenounble MeTaIIBL: NIOJIOKEHUE B [leprnoanueckoi cucreMe XMMUYECKUX JIeMEHTOB /1.
N. MeHnneneeBa, CcTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. Puznueckue U XUMUUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kamusi). OKCUAbI U THAPOKCUABI HAaTpus U Kanus. [IpumeHenue
LIEJIOYHBIX METAJVIOB U UX COETUHEHMUIA.

[[lenouyHo3emenbHbIE METAUIbl MarHui W Kajblui: mnojoxkeHue B Ilepuoauueckoit
cucteMe xumudeckux siemeHToB [I. M. MeHnaeneeBa, CTpO€HHE WX aTOMOB, HaxOXJICHUE B
npupoje. Gusnyeckne 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusd. BaxHelmme coequHeHUus
KaiblMs (OKCHUJ, THAPOKCU, COJH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHMSL.

AmoMunMil: nonoxeHnue B Ilepumonnueckoil cucrteMe XuMUYeckux sneMeHtoB J[. WM.
MenneneeBa, CTpOEHHE aTomMa, HaxOXKIAeHUE B npupoje. Pusndeckue U XMMHYECKHE CBOMCTBA
anmoMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA ¥ TUPOKCHIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepmomnueckoid cucreme XuMHueckux siemeHTtoB J[. .
MenneneeBa, CTpOEHHE aToMa, HaXOKJAEHUE B Ipupoae. PU3NYECKUE U XUMUYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu kenesa (Il) u xenmesza (l1l), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3laMM METaUIOB W CIUIAaBOB, MX (U3UYECKUMH CBOICTBaMH,
U3Y4YEHHUE pE3YJIbTaTOB KOPPO3UHM METAIOB (BO3MOYKHO MCIIOJIb30BaHUE BHUAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KAJIBIUS U HATPUsS C BOJOH (BO3MOXKHO MCIOJIH30BAHUE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHME CBOMCTB KECTKOW BOJIBI, IpOIECCA TOPEHUS JKele3a B
KHUCIIOpo/e  (BO3MOXHO  MCHOJBb30BAaHUE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTEKaHUs
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblys, aJIIOMUHUS, LUHKA, *ene3a (l1) u xeneza
(1), memm (1), HabmroEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJdust ¥ Kaublus (BO3MOXHO HCIOJIb30BAHHE BHICOMATEPHAIIOB), UCCIIEIOBAaHHE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aJIIOMMHMS U THIPOKCUIA LINHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3aa4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 matepuainsl B MOBCEIHEBHON KW3HU YeJIOBEKa. be3onacHoe MCHOJb30BaHUE
BELIECTB M XMMHUYECKHMX peakuuil B ObITy. I[lepBas momorib Npu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeneibHas JOMycTUMasi KOHLEHTpalus
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTepUaJbl).

Meosrcnpeomemmnwie ceasu

Peanu3anus MexnpeaMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 9 Kilacce OCyIIECTBISAETCS
4yepe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX IOHATUH, TaKk U IOHATH,
SBJIAIOIMXCSI CACTEMHBIMHM JUISl OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O IUKJIA.

OOmie ecTecTBEHHO-HAydHble IOHATUA: HAay4HbIM (pakT, rumoresa, 3aKoH, Teopus,
aHauu3,  CHHTe3,  Kiaccu(ukanusi,  MEepUOANYHOCTb,  HAOJIOAECHUE,  DKCIIEPUMEHT,
MO/IEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHUE, TAPHUKOBBIA 3P (PEKT, TEXHOJIOTUsl, MaTEPHAIIBL.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBI,
PaIMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUH 3apsl, IPOBOJHHMKH, IOJIYIIPOBOJHUKH,
IUAJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSHHE BEIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMYECKas pEHIETKa, CIJIaBbl, (U3UYECKHE BEJINYMHBI,
€IMHULIBI U3MEPEHU, KOCMUYECKOE IIPOCTPAHCTBO, IIAHEThI, 3BE31b1, CoJIHIIE.

buosorus: ¢otocunres, npixaHue, Guocdepa, 3KOCUCTEMa, MHUHEpalbHbIE yI0OpeHUs,
MHUKPORJIEMEHTBI, MaKPOJIEMEHTBI, IMTATEIIbHBIE BEILECTBA.

I'eorpagus: armocdepa, ruapochepa, MUHEpalbl, TOpPHbIE MOPOJbI, MOJIE3HbIE
HCKOIIa€MBbI€, TOILIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[EHHOCTSIMH, MPUHATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIMPEHHE OIbITA JCATSIBHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYEHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHNUS O COIMAIBHBIX HOpPMax M TMPaBHJIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
IPABOBBIX HOPM C Y4ETOM OCO3HAHUS MMOCIICACTBHI MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOW  KapTHHBl MHpPa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLECCOB U SBICHUI, I03HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOyYEeHWIO M TO3HAHHMIO, JTIOOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIEHHOCTH J>KU3HHM, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEAMETHBIX 3HAHUM TI0O XHMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATbHONW TPACKTOPHUHU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHKE 1IEHHOCTH COOJIIO/IEHUS MPaBUil OE30MACHOTO MOBEAEHUS IPU paboOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl MOBBIIICHUS! YPOBHS KOJIOTHUYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBIIEISATh UX XapaKTepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIETH, HCIOJb3yeMble B XUMHUH, MPeoOpPa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTABICHUN BBIABISATH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIOATh 32 X0/I0M IPOIIecca, CAMOCTOSITEILHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITUIO PA3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJAJICHHE KYJIbTYPOH aKTHBHOTO HICIIOJIb30BAHUS PAa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUS 3aJlaBaTh BOIPOCH (B XOJ€ auaiora W (WiW) JTUCKYCCHUH) TO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh IMPE3CHTALUI0 PE3YJbTAaTOB BBIMOJIHEHUS XHMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKOM AESITETbHOCTH MPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBe yuyéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee APQPEeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHbIX W I03HABaTEJIbHBIX  3a7ad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HMCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpeIaraéMble B YCIIOBUH 3a/JaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromMMHUCs Hay4YHbIE 3HAHUS, YMEHUS M CIOCOOBI JeicTBUH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xoniy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TMOHSTHH: XUMHUYCCKHHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTb,
NIEKTPOOTPHUIIATEILHOCTh, CTEICHh OKUCIICHHS, XMUMHYECKas pPEaKIHs, XUMHUYCCKas
CBsI3b, TCTUIOBOUW IPQPEKT PeaKkIuu, MOJIb, MOJSIPHBI 00BEM, PacTBOP, DIEKTPOIHUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJIUTHYECKAas AUCCOLMAIMS, PEaKIuH HOHHOTO OOMEeHa,
KaTaJln3aTtop, XWMHUYECKOE paBHOBECHE, OOpaTuMble W HEOOpaTHMbIE pEaKIuH,
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIE ~ PEAKIMH,  OKHUCIHTENb,  BOCCTAaHOBHTEID,
OKHCIIEHHE W BOCCTAaHOBJICHHE, AUIOTPONHs, aM()OTEPHOCTb, XUMHUYECKas CBS3b
(koBayieHTHAsi, WOHHAs, METAJUIMYECKas), KpPUCTAUIMYECKas pemérka, KOppo3us
METAJUIOB, CIUIaBBI, CKOPOCTh XUMHYECKOW peakIuu, TMPeaeibHO JOMyCTHMAas
koHueHntpanus [1/IK Bemectna;

WUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHATHH M MPUMEHATH ITH
MTOHATHS IPU ONMMCAHUY BEIIECCTB U X IIPEBPAICHHIA;

WCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (OpPMYJI BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPEJICNIATh BAJCHTHOCTH M CTCNEHb OKHUCIICHUS XUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUSAX PA3IUYHOTO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMmyaam, BUJ XUMUYECKON CBs3U (KOBaJeHTHas, MOHHAS,
MeTajyinyeckasi) B HEOPraHMYECKUX COCAMHEHUSAX, 3apsii HOHA IO XUMHUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAIIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbsiBath cMbica [lepuoauueckoro 3akona [I. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro MoHUMaHHe: ONMUCHIBATh M XapakTepus3oBaTh TabinuHyo dopmy llepuoanueckoit
CUCTeMbl XMMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas mnonarpymma (A-
rpynna)» u «mobounas mnoxarpynmna (b-rpymma)», Mameie ¥ OOJBIIME TIEPHOJIBI,
COOTHOCHUTH O00O3HAuYEHUS, KOTOpPHIE HMEIOTCS B MEPHOJUYECKON Tabiuie, c
YHCIIOBBIMH XapaKTEPUCTHUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee YKuciao 3JIEKTPOHOB U pacHpeesieHre UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DJIEMEHTOB M UX
COEIMHEHUN B MpeJeax MalblX MEePUOJIOB U TJABHBIX MOATPYHH C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYEeCKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIY W COCTaBY yYAaCTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, Mo N3MEHEHHUIO CTENCHEeH OKUCICHHSI XUMUYECKUX DIIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOmIME W cHenuduuecKkue XUMHUYECKHe CBONCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKIAsi OMMCAHUE MMPUMEPAMU MOJIEKYISPHBIX U
VMOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

COCTaBIISATh YPABHEHUSI IEKTPOTUTUYECKON JUCCOLMALMN KUCIOT, MIEN0YeH U CONEeH,
MIOJIHBIE U COKPAIEHHBIC YPaBHEHUS PEAKIMi HOHHOTO OOMEHa, ypaBHEHHS PeaKIIHid,
MOATBEPKIAIONIUX CYIIECTBOBAHHE TEHETUYECKOW CBS3M MEXKAY BeEUIECTBAMU
Pa3IUYHBIX KIIACCOB;



PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXHOCTU
MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIIOBUSIX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (PopMysie COCTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUYECKOH peakluu;

coOmogaTh MpaBWja IOJIb30BAHHMS XHUMHYECKOH TOCYAOH ©  J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKKe IpaBuia OOpallleHUs C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA00PATOPHBIX XUMHYECKHUX OIBITOB TIO MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUECTBEHHbIN COCTaB Pa3lMYHBIX BEIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CUJIMKAT-, Ccylbdar-, THAPOKCUI-UOHBI, KATHOHBl AMMOHMS W HOHBI H3YYCHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEpPAllMU MBICIUTENLHON NEATEeIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IleHne, CHUCTEeMATU3allhi0, BBIIBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl WM3Yy4YEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIMHA, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHHWA — HaOMIoJeHHWe, U3MEpPeHHe, MOJIEINpPOBaHHe,
9KCIIEPUMEHT (peabHbIA U MBICIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEeHue u yriy6ienre 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIesIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PACTBOpaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYIHEL 2-CP https://m.edsoo.ru/7f41a636
COEIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
e | o S 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS



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

Hroro no pazzueny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU S

3.1 06 7 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m.edsoo.ru/7f4la636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoanuecTBo yacon Ipumeuanue
DJIeKTPOHHBbIE HU(PPOBHIE
Ne Koutpon | Ipakruu | [ara Hcnonbs3oBanue
Tema ypoka o0pa3zoBaTte/ibHbIE
n/n Bcero | bHbIE ecKue U3yYeHust pecypebt 06opymoBaHus
padoThI padoTsbI "Touku pocra"
[Iepnoandeckuil 3aK0H.
1 [Tepuoanueckas cuctema 1 bubnuotexa [JOK
XUMHUYECKHUX 37eMeHTOB /1. https://m.edsoo.ru/00adb59e
N. Mengeneena
3aKOHOMEPHOCTH B
9 U3MEHECHUH CBOMCTB 1 bu6mmoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJOB
3 Eg;‘;ii:;;;;ﬂ " 1 bu6moreka [IOK
https://m.edsoo.ru/00adb7e2
HEOPraHMYECKHX BEIECTB
Buapl xumuyeckoi CBs3u 1
4 TI/an KPUCTAJUTHYECKUX 1 bubnuorexa LIOK
- https://m.edsoo.ru/00adbac6
pemeéTox
KonTpomnsnas padora Nel
o Teme «IloBTopenue u
5 yriayOiieHne 3HaHu’ 1 1
OCHOBHBIX Pa3/IeJioB Kypca
8 Kacca»
Knaccudukanms
6 XI/IMI/I‘{e((I))KI/IXLIII)eaKLII/Iﬁ o 1 bubmmorexa LIOK
https://m.edsoo.ru/00adbcb0
Pa3TUYHBIM MPU3HAKAM



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

[TonsiTue o ckopocTu
XUMHUYECKON PEaKUU.

bubnunoreka LIOK

! [ToHsTHE O TOMOIECHHBIX M https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHSIX
IToHsTHE O XUMHYECKOM Ucnonb3zoBanue
paBHOBecHH. DaKkTOPHI, 000pyIOBaHHS
3 BIIUSIIOLIME HA CKOPOCTh bubnuoreka [JOK "Touku pocra”
XAMHUYECKON peaKiuu u https://m.edsoo.ru/00adc28c
MTOJIOKCHUE XHMHYECKOTO
paBHOBECHS
OKucCIUTeITHbHO-
9 BOCCTaHOBHTEJILHBIC bubnmorexa LOK
https://m.edsoo.ru/00adcade
peaxin
Teopus Ucnonb3zoBanue
10 ANEKTPOJUTUUECKON bubnuoteka [JOK 000pyI0BaHUS
muccormann. CUIbHBIE U https://m.edsoo.ru/00adcd68 | "Touku pocra"
ciabble AIIEKTPOTUTHI
1 HNonnsie ypaBHeHUs bubnuorexa [JOK
peakuuii https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA
KHCJIOT U OCHOBaHHH B
12 CBETE MPEACTABICHHUI 00 bubmmotexa [JOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKOU
JUCCOITUAITAN
XHUMHYECKUE CBONCTBA
COJICH B CBETE . bubmuoreka [{OK
13 MpeJCTaBICHUH 00

ANEKTPOJUTUYECKON
IUCCOLIUAIINU

https://m.edsoo.ru/00add8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

[TonsiTue o ruaponuse

bubmunoreka LIOK

HWcnonb3oBanue

14 coJjei https://m.edsoo.ru/00add9d4 OEOPYHOBaHM
Toukm pocra"
15 O06oO1eHue u bubmuoreka [JOK
cHCTEeMaTH3alHsl 3HAHU https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Pemenune bubnuotexa [JOK
IKCTIEPUMEHTATLHBIX https://m.edsoo.ru/00addbfa
3a/1a49»
KonTpomnbnas pabora No2
o TeMe
17 «INEKTPOTUTHYECKAS bubnmorexa LIOK
https://m.edsoo.ru/00addecO
JUCCOIMAIMS. XUMHUYECKUE
peaxiuu B pacTBOpax»
OO6mras xapakTepucTuKa
18 rajloreHOB. XMMHUUYECKHUE bu6mmoreka [IOK
CBOWCTBA Ha IpUMEPE https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. Consanas Ucnonabp3oBanue
19 KHUCJI0Ta, XUMUYECKHE bubnuorexa [JOK 000pyI0BaHUS
CBOWCTBA, MMOJTyYECHHUE, https://m.edsoo.ru/00ade104 | "Touku pocra"
MIPUMEHEHHE
[IpakTrueckas padora Ne 2
20 o teme «Ilomyuenue bubnuorexa LIOK
COJISIHOM KHUCJIOTHI, https://m.edsoo.ru/00ade348
HU3yYEHUE €€ CBOUCTBY»
Beruucnenus no BuGmorexa [IOK
21 YPaBHEHUSM XUMHUYECKUX

peakiuii, eciii OJAUH U3

https://m.edsoo.ru/00ade488



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
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

pEeareHToB JaH B U30BITKE

OOm1ast xapakTepuCTUKA

bubmunorexa LIOK

22 anemeHTOB VIA-Tpymis https://m.edsoo.ru/00ade64a
AJIOTpOTIHBIE
MOIU(UKAIIIH CEPHI.
Haxoxnaenue cepsl u €€ bubnuorexa [IOK
23 .
COCIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA
cepsl
CepoBoopo/i, CTpOCHHE,
24 (bnla)nqefmrl)e i’ anlzmqecxne bubmorexa LIOK
. https://m.edsoo.ru/00ade802
CBO¥CTBa
Oxcunpl cepol. CepHas Hcnonws3oBanue
o5 KHUCJIOTa, GU3UIECKUE U bubnuoteka [JOK 000pyI0BaHUS
XAMHUYECKHE CBONCTBA, https://m.edsoo.ru/00adea28 | '"Touku pocra'
MIPUMEHEHHE
XUMUYECKUE PEAKIINH,
JeKalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
26 nf))nyquI/m CEpHOM bubnuorexa LIOK
https://m.edsoo.ru/00adec8a
KHUCTIOThI. XUMHUYECKOE
3arpsi3HEHUE OKpYKarolei
Cpelbl COETUHEHUSMU CEPhI
Brruncnenue maccoBoit
27 JIOJTU BBIXOJ1a IPOIYKTA bubmmotexa [IOK
https://m.edsoo.ru/00adec8a
peaxiuu
OO1as XxapakTepucTuKa BuGmmorexa [IOK
28 351IeMeHTOB V A-TpyIIbl.

A30T, pacnpocTpaHeHue B

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



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
https://m.edsoo.ru/00adeea6

npupoje, huznyeckue u
XMMUYECKUE CBOMCTBA

AmMuak, ero ¢usnueckue u Hcnonws3oBanue
29 XI/IMI/I‘-IGC,KI/IG c?;oﬁCTBa Bubamorexa [IOK 000pyI0BaHUS
’ https://m.edsoo.ru/00adf004 | - "
MOJTyYeHHE ¥ IPUMEHEHUE Touku pocra
[Ipaktuyeckas padora Ne 3
30 o teme «llomyuenue bubnuoreka [JOK
aMMUaKa, U3y4eHHUE ero https://m.edsoo.ru/00adf180
CBOWCTB»
A30THas KUCI0TA, €€ Hcnonws3oBanue
31 dbuzmveckue u xm’vmqecxne bubnmorexa LIOK 000pyI0BaHUS
y https://m.edso00.ru/00adf306 | "
CBOMCTBA Touku pocra
Hcnonp3oBanne HUTPATOB
U COJIEV aMMOHHS B
KauecTBE MUHEPATbHBIX
32 yA0OpeHMIA. XIfMI/I‘IeCKOG bubnmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYKarolei
Cpelbl COeAMHEHUAMU
azoTa
docdop. Okenn pochopa
33 (V) u hocdopuas kucioTa, bubnuorexa [JOK
(bu3nyecKre U XUMHUECKUE https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4eHUE
Ucnonb3oBanue docdaTton Hcnonb3oBanue
B KauecTBE MUHEPATbHBIX 060pyaOBaHUS
34 y1oOpeHuit. 3arp1;)13HeHHe bubmrorexa LOK ""lP(f]'fKn pocra"
. https://m.edsoo.ru/00adfc20
MIPUPOHOM Cpe/ibl
dbocdaramu
35 VYruepon, pacpocTpaHeHHe Bbubmuorexa [JOK



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
https://m.edsoo.ru/00adfc20

B IIpHUpoJe, pu3ndYecKue u
XMMUYECKUE CBOMCTBA

https://m.edso0.ru/00adfd9c

Oxkcunpl yriaepojaa, ux
(bu3HUecKre U XUMUICCKHE

36 CBOMCTBA. DKOJOTHYECKHE bubamorexa LHOK
https://m.edsoo.ru/00adfebe
MpOoOJIeMBI, CBSI3aHHBIC C
okcuzom yriepoaa (1V)
37 VYroapHas KucioTa u e€ bu6moreka [IOK ?g::;;jg:;i:e
cosu https://m.edsoo.ru/00ae006¢c | "
Touku pocra
[IpakTuueckas padota Ne 4
mo teme "Tlomyduenne
38 YTIIEKUCIIOTO r};a. bubnmorexa LOK
https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknusa Ha
KapOoHaT-uOH"
[TepBoHayanbHbBIE TOHATHS Hcnonp3oBanue
39 00 OpraHMYecKux bubnuoteka [JOK 000pyI0BaHUS
BEIIIECTBAX KaK O https://m.edsoo.ru/00ae054e | "Touku pocra'
COCIMHCHUSX YTIIepoia
40 Kpemuuii u ero bubnuorexa [JOK
COCIMHCHHUS https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
Pemenne
41 IKCIIEPUMEHTAJIbHBIX 337124 bubmuoreka [{OK
o reMe «Baxkneimue https://m.edsoo.ru/00ae0bf2
HEMETaJLIbl K UX
COCTMHCHUS
42 KonTtponrHas pabota Ne3 bubnuorexa [IOK

no treMe «BaxxHelnime

https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

HEMCTAJJIBI U UX
COCAUHCHUA»

OO01as XxapakTepucTUKa
XUMHUUYCCKUX DJICMCHTOB —
MeTaIoB. Meraiumndeckas

bubmnoreka LIOK

43 e 1 MeTaMquCKayf https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKasi peméTka.
dusnveckue CBONCTRA
METaJJIOB
XUMHYECKHE CBOMCTBA Hcnonp3oBanue
44 METaJIJIOB. bubnuotexa [JOK 000pyI0BaHUS
DNEeKTPOXUMHUYCCKUIN PS/I https://m.edsoo.ru/00ae1156 | "Touku pocra"
HaIpsHKEHUH METaJUIOB
O01mme crioco0nl
MOJTYyYCHHST METaJIIOB.
CnnaBsl. Beraucnenus mo
45 YpaBHEHUSM XUMHUYECKHUX bubnmorexa LIOK
. https://m.edsoo.ru/00ae1156
peaKIuii, eCliv OJIMH U3
peareHTOB COJICPYKUT
puMecH
46 [TonsiTue o koppo3uu bubnuorexa [JOK
METaJIOB https://m.edsoo.ru/00ae1278
47 [lemouHbBIC METAILIBI bubmmorexa LOK
https://m.edsoo.ru/00ael14b2
48 OKCuIbl ¥ TUAPOKCHUIBI bu6mmoreka [IOK
HATPHS U KaJIHst https://m.edsoo.ru/00ae14b2
H_[eJ'IO‘{HOBGMeJILHLje BuGmorexa LIOK
49 METAaJIIBl — KAJIBIIUHA U

Mar"duu

https://m.edsoo.ru/00ae15e8



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

Baxxneiinime coeuHEeHUS

bubmunoreka LIOK

HWcnonb3oBanue

>0 KaJlbLMs https://m.edsoo.ru/00ae15e8 OEOPYHOBaHM
Toukm pocra"
51 O06oO1eHue u
cHUCTeMaTH3aIlnsl 3HAHUI
52 KécTkocTh BOABI U bubauoreka [IOK
CIIOCOOBI €€ yCTpaHeHHUs https://m.edso0.ru/00ae1886
[IpakTrueckas padora Ne 6
53 H(I)) TEME ")KéCTEOCTB BOJBI bubmorexa TIOK
N " https://m.edsoo.ru/00aelae8
Y METOBI €€ yCTpaHEHUs
. bubmuorexa LIOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBA bubmuoreka [JOK
OKCH/JIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
> Keneso https://m.edsoo.ru/00ae1d86
OKcuapl, THAPOKCHABI U Hcnonp3oBanue
57 coJIH flce;Ie3§ I()I ) u fKeJIe3a bubnuorexa LIOK 000pyI0BaHUS
https://m.edsoo.ru/00ae35e6
( "Touku pocra"
58 O06o06meHNEe 1
cHUcTeMaTH3allys 3HaHUI
[IpakTuueckas paborta Ne 7.
Pemienue
59 IKCIIEPUMEHTAJIbHBIX 337124 bubmuoreka [{OK
o Teme «Bakneiimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX
COCJTUHECHUS»
60 Brruucnenus no bu6mmoreka [JOK



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.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

YPaBHEHUSM XUMHYECKUX
peaKuuii, €CJii OJJUH U3
peareHToB JaH B U30BITKE
WJIH COACPIKUT MIPUMECH.
Beruucienus maccoBoit
JIOJT BBIXOJIa TIPOIYKTA
peaxiuu

https://m.edso0.ru/00ae1750

O0001ieHne

61 cUCTEeMaTH3als 3HAHUI
KonTpomnbHas pabora Ne4
62 1o teme «BaxHenmme
METaJUTbl U UX
COCTMHCHUS
BeniectBa u marepuaisl B
63 no:j:enHeBHoﬁ }KIfSHI/I bubmmorexa LOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XHUMHUYECKOE 3arpsi3HEHNE bubnuoteka [JOK
OKPYIKAroIIEel Cpe/Ibl https://m.edsoo.ru/00ae4270
65 PoJsib xuMuu B perieHun bubnuorexa [JOK ?g:;;;jg:iﬁ:e
9KOJIOTHYECKUX MTPOOIIEM https://m.edsoo.ru/00ae4270 | "
Toukm pocra
66 g?;giiizeyi(m bubGnuoreka IIOK
. https://m.edsoo.ru/00ae0d0a
CUCTEMaTH3aIus 3HAHUH
67 Z?Sgiiizeyi(m bubaunoreka LIOK
. https://m.edsoo.ru/00adb33c
cucTeMaTu3alus 3HaHUH
68 PesepBHblIi ypoK. bubnuorexa [IOK



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

O06o0011IEHNE U
cUCTEMAaTU3alus 3HaHUI

https://m.eds00.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

68



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






