MUHUCTEPCTBO MPOCBELLEHUS POCCUNCKON ®EJIEPALIUU
MUHUCTEPCTBO OBPA3OBAHUS Y HAYKU AJITAICKOTI'O KPASI
KOMMTET 1O OBPA3OBAHUIO POJVMHCKOI'O PAMOHA

MBOY PCONI Nel
PACCMOTPEHO COI''TACOBAHO VTBEPXIEHO
[legaroruyeckuii COBET 3am. gupekropa 1mo YBP JIMPEKTOp MIKOJbI
MBOY PCOIII Nel Kapramosa I.B. bap6se T. JI.
Tpotokon Nel IIpoTokon Nel [Ipukaz Ne 197
oT «29» 08. 2024 . oT «29» 08. 2024 r. oT «29» 08. 2024 r.

Bbap6be TaTbAHA noamcaro un Bposoit nonmcsio:

BapGbe TatbAHa TNeoHnposHa

JleoH NnaoBHa ﬂa?a: 2025.01.30 17:26:00 +07°00'

AJIAIITUPOBAHHAS PABOYAS IIPOPAMMA
y4eOHOro mpeamera
«Xumus. ba3oBbI YPOBEHB»
U1 9 KJTacCOB OCHOBHOTO OOIIIEro 00pa3oBaHUs
JUISL 0OYYArOIIUXCS ¢ 3aJePKKON MCUXUUSCKOT0 PA3BUTHUS

Cocrasutens: Kmroesa I'.B.,

YUUTCJIb XUMHNHU

ceno Pomgnuo 2024 r



COAEPXAHUEYYEBHOI'OITPEAMETA «XWUMMU»

9 KJIACC

BemecTBo uXMMHYeCKasi peaKkuus

IleppuonnueckuitzakoH. llepuoguyeckas cucreMa XUMHUYECKHUX DJIEMEHTOB/I.
.
MenneneeBa.CTpoeHNEaTOMOB.3aKOHOMEPHOCTUBU3MEHEHUNCBOMCTBXUMUYECKHU
X DJIEMEHTOB TMEPBBIX TPEX NEPUOAOB, Kajausd, KaJIbIUsi U WX COCAUHECHUU
BCOOTBETCTBUU C TIOJIO)KEHHUEM »HJIEMEHTOB B llepuoguueckoil cucreme u
CTPOEHHUEM UXATOMOB.

CtpoeHuneBenecTBa: BUABIXUMUUECKONCBA3U. TUTTBIKPUCTAIITNYECKUXPELIETOK,
3a8UCUMOCb CEOUCE Bewiecmnea Om muna KpUCmaiiuieckou peuémrku usuod
XUMUYECKOU CBA3U.

Knaccudukainys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIICCTB (MEXIyHApOIHAs
UTpPUBHAJIbHAS). XUMUYECKUE CBOICTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHbIM
KJIACCAMHEOPTaHMYECKUXCOCAMHECHU N, F€HETUUECKASICBI3bHEOPTraHUUYECKUX
BEILIECTB.

Knaccuduxainuys XMMHUECKUX pEakuil MO Pa3IuyHbIM TpU3HAKaM ([0 YHUCITY
MCOCTAaBY YYacCTBYIOIMX B PEAKIUMU BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, o
N3MEHEHHUIOCTENICHEHOKMCICHUS XUMUYECKUXAIIEMEHTOB,[1000pamumMoCcmu, Loy4ac
muroxamanuzamopa). JxK30-

UPHAOTEpMHUYECKUEpEAKIUU. T epmoxumuyeckueypasHeHus.
Tonamueockopocmuxumuueckotipeaxkyuu. I lonsmueobobpamumvixureobpamumol
xXxumuyeckuxpeakyusx. [ IoHamueo2omo2eHHbIXU2emepo2eHHbIXPEAKYUSIX.
Ilonamue 0  XUMUYECKOM  pPABHOBECUM. Cmewenue  XumMuueckozo
pasHosecus. Dakmopul, 6uuAOWUEe HA CKOPOCMb XUMUYECKOU peakyuu u
NOJIOJHCEHUE XUMUYECKO20PABHOBECUS.

OkucnurenbHO-
BOCCTaHOBUTEIIbHBIEPEAKIIUN,IICKTPOHHBIN0ATaHCOKUCIUTEIHHO -
BOCCTAHOBUTENIBbHON  peakiuu. (CoCTaBlIeHHE ypaBHEHUU  OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIXPEAKITUHCUCITOIH30BAHUEMMETOIAdIEKTPOHHOTO OaaHca.
Teopus BJIEKTPOIUTUYECKON JIUCCOLAALINH. DIIEKTPOTUTHYECKAS
JUCCOLMALNS. DJIEKTPOIUTE U HE3NEKTpoauThl. KaTvoHbl, aHWOHBIL. Mexanusm
ouccoyuayuu
geujecmecpaziuynbimuguoamuxumudeckoucesazu.llonasmueocmenenuouccoyuayuu
.CunpHbIeHCIa0bIe DIEKTPOTUTHI.

Peakiimu moHHOro oOMeHa. YCIOBHS NPOTEKAHHWS pPEaKIMid MOHHOTO OOMEHa
nokoHIa. [lonHbple M COKpallEHHbIE HOHHBIE YPABHEHUS pPEakUUi. XUMHUYECKUE
CBOMCTBAKUCIIOT,0CHOBAaHUUHCOJIEHBCBETENPEICTABICHUI 003IEKTPOIUTHUECKOMN
nucconunanun.Cpenapactsopa.KauecTBeHHbIEpEaAKIIMMHAKATUOHBIMAHUOHBI: XJIOPU
I-,0poMuI-,uoaua-,cyinbgpar-,kapOooHat-,cUIMKaT-,pochar-aHUOHbBI ;TUIPOKCHU/T -
HMOHBI;KATHOHBIAMMOHMS,MarHUS, KaJIbIIUs, aTFOMUHUS Jkene3a(2+)u(3+),meau(2+),
LMHKA,TPUCYTCTBYIOIIUE BBOAHBIXPACTBOPAX.



XUMUYECKUIIKCTIEPUMEHT:03HAKOMIIEHUECMOICTIIMUKPUCTAIUTNYECKUXPEIIETOK
HEOPraHUYECKUXBEIIECTB—
MeTaJJIOBUHEMETAILTOB(IpaduTananimMasa),cl0KHbIXBEIeCTB(XJIOpUIaHATPHUS ); UC
CJIEIOBAaHHE3aBUCUMOCTHUCKOPOCTHXUMUYECKONPEAKIIMNOTBO3ICHCTBUAPA3ITHUHBI
X(pakTOPOB;MCCIEAOBAHUEITEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpoIecca
JVCCOITUAITIH KHCJIOT, niesnouei
UCoJei(BO3MOXHOUCIIOB30BaHUEBUICOMATEPHAIIOB );IIPOBEACHUEOTIBITOB, MILITFOC
TPUPYIOLIUXIIPU3HAKUTIPOTEKAHUAPEAKIIMITHOHHOT00OMeHa(00pa30BaHuEe0CcaIKa,
BBIICJICHHE  Ta3a, oOOpa3oBaHHME  BOJBI);  OMNBITOB,  HUTIOCTPUPYIOMINX
PUMEPBHIOKUCITUTETHHO-

BOCCTaHOBHUTEIbHBIXPEAKINI(TOpEHUE, PeaKIINAPA3ITOKEHHIS,COSAMHECHNS );
pacro3HaBaHWE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIXPEAKINITHA
MOHBI;pEIICHIEeIKCTIEPUMEHTAIbHBIX 33, 1a4.

HeMeTaanbiuux coeTuHeHNsI
O6masxapakrepucTukaranoreHoB.Oco0eHHOCTUCTPOSHUSIATOMOB, XapaKTEPHBIECT
eneHuokucieHus. CtpoeHnenpru3nIecKuecBONCTBANPOCTHIXBEIICCTB

rajioreHoB. XMMHUYeCKUECBONCTBaHATIPUMEpEXIopa(B3auMOoieCTBHECMETAIIAMH,
HEMeTaJlJITaMU—
BOJOPOJOMHUKUCIOPOIOM, wyenouamu). XnopoBoaopoa. ConsHasIKUCIOTa, XUMUYEC
KHECBOMCTBA,notyuerue, IpUMEHEHUE . /[elticmeuexiopauxiopo8ooopood Ha
opeanuszm yenosexa. BaxxHewme XJIopuasl U KX HaX0XKICHUE BIPUPOJIE.
O6masxapakTeprucTuka’ieMeHToBVIA -

rpynbl. OcOOEHHOCTUCTPOCHUSATOMOBKUCIIOPO1aH

cepbl. XapaKTEePHBIECTCTICHUOKUCIICHUSI.
Crpoennenpu3ndecKuecBONCTBAPOCTHIXBEIECTB—

KHUCIIOPOJIauCePbl. AJUTOTPOITHBIEMO AN UKAITUUKUCIIOPOIaUCEePhl. XUMUYECKUECBO
HicTBacepbl(B3aUMOJIEICTBUECHEMEMANNAMU—
BOJOPOAOMHUKHUCIIOPOIOM, METAIIIAMHI, KOHY eHMPUP OBAHHBIMUAZOMHOUUCEPHOUKU
cromamu). CepoBOIOpOA:CTpoeHNE,GU3NIECKUe W XHMHUYECKHE  CBOMCTBA
(KUCTIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA).OKCUIIBI CEPbl KAK MPEACTaBUTEIN
KHCJIOTHBIX OKCHU/JIOB. CepHas KHCJIOTA:
bu3nIeckuenxuMuIeckuecBorcTa(oomuencnenupudeckue ). CoaucepHONKICIO
ThI,KQ4eCTBeHHAs peaknus Ha cynbdar-uoH. CepHucras kucioTa. Xumuueckue
DPeaKyuu, 1ex#caujue80CHOBENPOMbIULIEHHO20CNOCObanoyyenuscepHouruciomst. H
ax0XJICHUE cepbl M €€ COoeAUHEHUN B Tmpupoje. lIpumeHenue cepbl U ee
COEMHECHUH

BOBITYHBIPOMBIIIIICHHOCTH. XUMUUECKOE3A2PAZHEHUCOKPYIHCATOWEICPeOblCOeOUH
EHUAMU cepbl  (KUCTOMHble 00XHCOU, 3acpsi3HeHUue B8030YXa U B000EMO8),
CnocoowvleconpeoomepaueHus.

OO6urasixapakTepucTUKa’1eMeHTOBV A-

rpy1ibl. OcOOEHHOCTUCTPOEHUsIaTOMOBa30Tauhocdopa,xapaKTepHbIECTEIICHH
OKHUCIICHUSI.

A3OT,pacrpocTpaHeHUEBIPUPOIC, PU3NUECKUECUXUMUIECKIUECBOMCTBA(B3aUMO/ICH



CTBHECMETANIAMUMHEMETAJIJIaMU -
KHCJIOPOIOMHUBOA0pOA0M ). KpyroBoporazotaBnpupojie. AMMHUAK: PU3NIECKUCUXH
MUYECKUECBONCTBA(OKUCIICHNE, OCHOBHBIC CBOWCTBAa BOJHOTO  pacTBOpa),
noayuenue u npuMeHeHue. CoMMaMMOHHMS: COCTaB, (PU3HUECKHE M XUMHUYCCKHC
CBOMCTBa (paznoxeHue,
B3aMMOJICHCTBHECOIIEI0YaMu ), IpUMeHEeHHE. KauecTBeHHAs peaKIUTHAMOHBIaMMO
HUS. A30THAAKUCIIOTA,e€(PU3NUECKUENnXUMUYECKUEeCBOMCTRA(00mMencnenuduuec
Kkue),nonydenue. Hutpatel (paznoxkeHue). A3oTuctas kuciiorta. Vcnonb3zoBaHue
HUTPATOB
UCOJIeHaMMOHUSBKaYECTBEMUHEPATbHBIXY T00PCHHUM. XuMuueckoe3acpsa3HeHUeoKp
yorcaroueu  cpedvl COeOUHEHUAMU aA30ma (KUCIOMHble 00MHCOU, 3dAzpsA3HeHUe
6030YXA, NOUBLIUBOOOEMOB).

dochop,arromponuviemooupuxayuugocpopa, Gu3NnIeCKUEUXMMUIECKUECBONUCT
Ba(B3aMMO/ICHCTBUECMETAITIAMH, HEMETAIIIAMU, KOHYEHMPUPOBAHHBIMUAZOTMHOUUC
eprotikuciomamu).Oxcundocdopa(V),oprodochopHaskuciora: pu3nIecCKUCHXH
MUYECKUECBONCTBA, notyyeHue. [ IonamueomMunepaibHuvlxy00OpeHUusx: HUmpamol u
Gdocpamoel.  [lonamue o Komniekchvix yooopenusx. OOIIasXapaKTEPUCTHKA
anemMeHTOoB  IVA-rpynmel.  OCOOGHHOCTH  CTPOCHHS  aTOMOB  yrjepoja
UKpeMHUs. BaleHTHOCThUXapaKTEPHBICCTEIICHUOKHUCICHUIaTOMOBYTIICPOIauKPEM
Hus.PacripoctpaneHneyriepo1aBnprupo/ie, XapakTePHBICCTCIICHUOKHCIICHUS.
VYrnepon,amiorponusieMoudukanuu(rpagut,anmas), pu3ndecKkuen XuMUIeCcKuec
BOMCTBaNPOCTHIXBEIECTB(B3aMMOIeHCTBHECMETAINIAMU, HEMETAJUIAMU, KOHYEHMP
UposaHHbIMUA3OmMHoUuUcepHolkuciomamu). Ancopouus. Kpyropoporyriepona B
npupone.  Oxcunsl  yraepoaa, uX  (U3MYECKHE W XUMHUYECKUE
CBOICTBA,IOJIyYEHUEH
IpUMEHEHHE,1eCTBUEHA0OPTaHIU3MYEIIOBEKA. IK0. 102Ut ecKuenpobiemsl,
CBA3AHHbLE c OKCUOOM yenepooa(lV); eunomesa 27106a1bHO20
nomenieHUAKIUMama,
NapHUKosvllshhexm. Y TONbHASIKACTOTane ECONU, UX(PU3NUECKUEUXUMUYECKUE
CBOICTBA, nonyyerue u npumeneHue. KauecTBeHHasi peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, NPOMBIIIICHHOCTH W
CEIIbCKOMXO3SMCTBE.

O6mme  mpeacTaBieHuss 00  OCOOEHHOCTAX  COCTaBa HM  CTPOCHHS
OpPraHMYEeCKUXCOSIUHEHUN yriaepoja (Ha TpUMepe MeTaHa, STHJICHA, JTaHOJIa,
YKCYCHOW KHUCHOTHIL. HMxcocmaeé u xumuueckoe cmpoenue. Knaccuguxayus
opeanuueckux eewjecms. IloHaTHe OOMONOTHYECKH BAXKHBIX BEMIECTBAX: JKUPaX,
Oenkax, yTIeBOAaX — " 179 ponu B
KU3HAYEIOBEKA. MamepuaibHoeeOuHCm800peaHuyeCKUXUHeopeAHU4eCKUXcoeouH
eHul.
Kpemnuii,eropusznieckuenxuMn4ecKuecBOMCTBA(HAIpUMEPEB3aUMOAEHCTBUSICME
TaJUIAMAMHEMETAIIIIAMHU ), oy ueHueuripumenenne. CoeouHeHusKpemMHus 8
npupode. Oowue npedcmasnenus 0o oxcude kpemuusa(lV) u kpemnuesotikuciome.
Cunukamul, uauueckue u Xumuyeckue CEOUCMBA, NOJYYEHUe U NpUMEHEeHUe
80bIMY, NPOMBLULLEHHOCTNU (BMEOUYUHCKOLL, JNEKMPOHHOLL, CMPOoUmenvHouuop.). Ba
JHCHEUUUECTNPOUM EeNbHbIEMAMEPUATBL KEPAMUKA, CTEKIO, yeMeHM, 0eMOH, Hcene30



bemon. Ilpobremvr 6e30naACHO20 UCNONBL306AHUL CIMPOUMETbHBIX MAMEPUANO8
8N0BCEOHEBHOUNCUIHU.

XHAMHUCCKUIIKCIIEPUMEHT: U3yIeHUE0OPa3IIOBHEOPTaHMUECKIXBEIIIECTB,CBOWCTB
COJISHOM KHCIIOTBI; TPOBEACHHE KAYECTBCHHBIX pEaKIUil Ha XJIOPH-HOHBI
WHAOJTIOICHUCTIPU3HAKOBUXITPOTEKAHUS ; OTIBITH, 0TPaXKAIONUE(HU3NICCKUESHXMHU
YECKHECBONCTBAraIOreHOBUMXCOSTMHEHNH (BO3MOKHOMCIIOIH30BAHUEBUICOMATE
pHaJIoB);03HaAKOMIICHUECOOPA3LIaMUXJIOPUAO0B(TaIOTeHUA0B);03HaAKOMIIEHHEeCOOpa
31aMHUCePBIneECOeTMHEHISIMI(BO3MOKHOH CITOJIb30BaHNEBUICOMATEPHAIIOB );HAOI
I0JICHUETIPOIIeCCa00yTTMBaHUACAXapaoIIeHICTBHEMKOHIICHTPHPOBAHHON CEpHOM
KHACJIOTBI; HW3YYCHHE XUMHUYCCKUX CBOWCTB pa30aBIICHHOWCEPHOW KHCIIOTHI,
NIPOBEICHNE KaYeCTBEHHOW PEaKIy Ha CyJb(aT-uoH M HAOJFOICHUETIpU3HAKA €&
NpOTEKaHWs;  O3HAKOMJICHHE C  (U3MYECKUMHU  CBOHCTBAMHM  a30Ta,
dochopannxcoeaHeHIIT(BOZMOKHONCIIONB30BaHUEBUACOMATEPHAIIOB),00pasiia
MHUA30THBIXH (OCHOPHBIX YAOOPCHHUH; TOJyYeHHE aMMHaKa M HM3yYeHUE €ro
CBOWCTB; IIPOBEICHUCKAYECTBCHHBIX PEAKIIMii HA MOH aMMOHHMS U GocdaT-uoH H

N3Y4YCHHC IMPU3HAKOB
I/IXHpOTeKaHI/IH,BSaHMOﬂCﬁCTBHGKOHIIGHTpI/IpOBaHHOﬁaSOTHOﬁKPICJIOTI)ICMG)IBIO(BO
3MOXHO HCIIOJIB30BAaHUC BI/IJICOMaTepI/IaHOB); N3Y4YCHHC MO}ICHGﬁ

KpI/ICTaJIJII/I"ICCKI/IXPGIHéTOKaHMaSa,I“pa(bI/ITa;OBH&KOMHGHI/IGCHPOIIGCCOMa)ICOp6III/I
I/IpaCTBOpéHHI)IXBGHIeCTBaKTI/IBHpOBaHHBIMyFJIéMI/IyCT‘pOﬁCTBOMHpOTI/IBOI‘a3a;HOJI
YUCHUCYTJICKUCIIOTO I'a3a U HU3YUCHHC €TO CBOﬁCTB; IMPOBCACHUC KAYCCTBCHHBIX
peaKHI/Iﬁ HaKap60HaT- U CHUJIMKAT-UOHBI U U3YUYCHHC IMPHU3HAKOB HUX IIPOTCKAHUA,
O3HAaKOMIJICHHC Cl'IpOI[YKHPICﬁ CHJIMKATHOM IMPOMBIIIIJICHHOCTH, PCUICHUC
OKCIICPUMCHTAJIBHBIX 3a1a4 noreme«BaxxHeHIIIMeHEMETaIIbIN HNXCOCOAUHCHU.

MeTta/uibIMUX COeAMHEHM ST

OO6mas xapakTepUCTHKA XMUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUH
UXIIONIOKEeHUs B llepromuyeckor cucreMe XUMHYECKHUX »diemeHToB J[. M.
Menneneena

uctpoeHusiaroMoB. CTpoeHMEMETAIIOB. M eTalinuecKasCBA3bUMETAIIINUECKASIKPU
CTaJUIMYeCKasspemeTKa. DJEKTPOXUMUYECKUN P THANPSHKEeHUIMeTalaoB. Puznuec
KHENXHMHUYECKHUECBOMCTBaMETaNIOB(B3aUMOI€ICTBUECKUCIOPOI0M,BOI0M, KU CIIO
taMu ). ObuuecnocobwvinonyueHusmemaiios . Jlonamueoxkoppo3uumemanios,0cHo8
Hblecnocobwvizawumuoluxomrxopposuu. Cniaaswl(cmaib, 4y2yH, Ol0pamnioMuHulL, OpoH3a
JuuxnpumerHeHuesobImyunpoMulULIEHHOCHU.
[[lenounbiemMeTaIbI: TO0KEHUEB] [eproANYEeCKOMCUCTEMEXUMUYECKUXIIIEMEHTO
B/l.1.MenneneeBa;ctpoennearomoB. Haxoxnenuesnpupoae. Pu3ndecKkuen
XUMUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U THUIPOKCHUIbI
HaTpusuKaIuA. [ [puMeHeHUEeeTOYHBIXMETAIJIOBH X COCTUHECHUI.
[[lenoyHo3eMenbHBIEMETAIITBIMAr HHUUKTBIIHI : 0J1I03keHHEB] [epronuueckoricuc
TemexumuueckuxisineMeHToB/[.M1.MeHaeneeBa;CTpOEHUENXaTOMOB; HaAX 0K ICHUEB
npupojie. Pu3ndeckKue u XUMHUYECKHUE
CBOMCTBaMarHUSMKAIBIMA. BakHeHITneCcoe TMHEHUAKATBIIHA (OKCHI, THAPOKCHU/I,C
0N ). Kécmrocmbe00biucnocobvleéycmpaneHusl.

AnroMuHUN :0JI0)KEeHUEB] [eproanuecKkonCUCTEMEXUMUYECKUXATIEMEHTOB/I.



N.MenneneeBa;cTpoeHMeaTOMa; HaX 0K AeHUEBIIpUPOIe. DU3NUECKUEUXUMUYECKU
€CBOMCTBaaTIOMUHUA. AM(OTEPHBIECBONCTBAOKCUAUTHIPOKCUAAATIOMUHUS.
Kenezo:nmonoxenneB Ilepuonnyeckoid CHCTEME XUMHYECKHX SIEMEHTOB/I.
.
MeHeneeBa;CTpOCHIEATOMA; HAX 0K IeHUEBIIPUPOoae. DU3NUECKUENXUMUYECKUE
CBOMCTBAa  Jkeneza  (B3aMMOJCHCTBHE C  MeTa/ulaMH,  KHCIOTaMH |
cosisimu ). Oxcuabl, rugpokcuasirnconkenesa(Il)mxenesza(1ll):
COCTaB,CBOMCTBAUNOIYYEHUE.
XMMUYECKUMIKCIEPUMEHT:03HAaKOMJIEHUECO0pa3LIaMUMETAIITIOBUCILIABOB, UX (U3
MYECKUMHUCBONCTBAMM;U3YUCHUEPE3YIbTATOBKOPPOZUUMETAIIIIOB(BO3MOKHOUCIIO
J30BaHUE BUAEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICMCTBUS OKCHIA KaJIbLIUS
MHATPUACBO10M(BO3MOKHOUCTIONB30BAHUEBUI€OMATEPUATIOB ); UCCIIEI0BAHNECBOM
CTBKECTKOM BOJBI; Tpollecca TOpPEHUs Keje3a B KHUCIopoje (BO3MOXKHO
UCIOJIb30BAaHUEBUIECOMATEPUATIOB); MPU3HAKOB MPOTEKAHUS  KayeCTBEHHBIX
peakiuit Ha VOHBI
(Marnus,kanbuus,anomMuHus, uHka,xenesa(llmwkenesa(Ill),meau(1l));nadmronen
MEUONMHICAHUETIPOIIECCOBOKPAIIMBAHUATIIIAMEHUMOHAMUHATPUS, KA UKAIbIUsI(B
O03MOXKHO HCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); UCCIEIOBaHHE aM(pOTEPHBIX
CBOMCTBTHJIPOKCHJIAa  AIOMUHUSA U TUAPOKCHMAA  I[MHKA;  pEIICHHE
AKCHEPUMEHTAIBHBIX 33J1a4 oTeMe«BakHeNIe MeTauibl U UXCOEAUHEHUS.

Xumuauokpyxrcaouwaacpeoa

Hoevie  mamepuanvr u  mexmonocuu. Bewecmea u  mamepuanvl 8
noeceoHe8HOUNCUSHUYeN08eKa. Xumusauzooposve. bezonacnoeucnonvsosanuegeuye
cmeuxumudeckux peaxyuti 6 owmy. Ilepeas nomows npu  XUMUYECKUX
oofco2axu

ompasnenusix. OCHO8bIIKOI02UYECKOUSPAMOMHOCMU. XUMUYECKOe3A2PAZHEHUCOKD
yorcaroweticpeosl (npeoebHaAs100n) CMUMASKOHYEHMpPayuseeuecmes —
IJIK). Ponbxumuu 8 peuteHuusIK0102UdeCKUXnpooiem.
IIpupoonvleucmounuxuy2ne8o000p0008(y2o.ib, NPUPOOHbLI2A3, HePMb), nPOOYKMbIU
Xnepepadomxu, uxpoib80bIny UNpOMbIULIEHHOCTIU.

Xumuueckuii  3KCnepumenm: usyueHue o00OpA3y08 MAmepuaios  (Cmexio,
CNIABLIMEMAILII08, NOJIUMEPHBIEMAMEPUATIBL).

MeknpeaMeTHbIECBSA3H
PeanuzanusmexpeMeTHIXCBI3EMTPUNA3 YUY€ HUUXUM B9
KJIaCCEOCYIIECTRIAECTCIYEPE3UCTIONB30BAHUEKAKOO U XECTECTBEHHO -
HayYHBIXITOHATHI, TAKUTIOHSITUH, B IO XCACUCTEMHBIMUISIOTACIIBHBIXIIPEME
TOBECTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01MeecTeCTBEHHO-

Hay4YHBICTIOHSTUS :HAYYHBIH(DAKT,TUTIOTE3A,3aKOH, TEOPH S, aHAIIU3,CUHTE3, KIIacCU
UKaIusl, IepuoANIHOCTh, HA0II0IEeHUE,PKCIIEPUMEHT, MO/ICTTUPOBAHUE, U3MEPEHUE,
MOJIEb,IBICHUE, TAPHUKOBBINA () PEKT, TEXHOIOT Usl,MaTEPUAIIBI.

®usuka: wmarepus, aroM, JJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TOMNBLPATMOAKTUBHOCTh, MOJIEKYJA, DSJICKTPUUYECKAW 3apsill, NPOBOJHUKH,



MOJIYIPOBOJHUKH,TUIJIEKTPUKHA,  (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperatHoe COCTOSIHHE
BEIIECTBA,I'a3,pacTBOP,PACTBOPUMOCTh, KpUCTAININYECKAAPEIETKA, CILIaBbL, PU3NY
€CKUEBETMYNHBL, e TUHUIIBIN3MEPEHIS, KOCMIYECKOCTIPOCTPAHCTBO, ITAHETHI,3BE3 T
b1, COJIHIIE.

buonorus:porocunTes, apixanue,0mocdepa,3KocucTeMa, MUHEPAIbHbIEY 100peHUs
,MHKPODJIEMEHTHI,MaKPOIIEMEHTHI, TN TATETHLHBICBEIIECTRA.
['eorpadus:atmocdepa,ruapochepa, MuHEpaIbl, FTOPHBIETIOPOIbI, 10JE3HBIEUCKOIIA
€MbIe, TOTJTMBO,BOAHBIE PECYPCHI.

TembImpakTHYeCKUXPaOdOT:

1. TlpuroroBieHHEPaCTBOPOBCOIpPEICIEHHONMACCOBOII0IEHPACTBOPEHHOT
OBCIIIECTBA.

2. Pemenue »SKCnepUMEHTaNbHBIX 3a7ad 10 TeMe «OCHOBHBIC

KJIACCBIHEOPTAaHUYECKUX COCTUHEHUIN.

3. PeakumunonHoroooMeHa.

4. KauecTBeHHBICPECAKIIMMHANOHBIBPACTBOPE.

5. IlonydyeHneamMmMuakann3y4eHUEETOCBOMCTB.

6. IlomyueHHEYTIeKHCIOTora3anu3y4eHIEeer0CBOMCTB.

7. PemenueskcnepumeHTanbHbIx3a1aunoreme«Hemeranneil V-
VIrpynnuux coe IuHEHUN.

8. PemenueskcnepuMeHTaIbHBIX3aaunIOTEME«METATUTBINUXCOSTUHECHUS .
[TpunpoBeIeHUUTIPAKTHYECKONPAOOTHIKAXK IBIHEEITANBBINTOTHACTCI00 yJaIOIIUMHU
csac3I1PBMecTecyunTeneMumnoieropykopoacteomM. Hagockeo0s3aTe ibHOBBIBEIIINB
AI0TCSNPABUIATEXHUKMOE30MTaCHOCTH,COOTBETCTBY OIS JTAHHOMYBHIYPaOOTHI, 1a
eTCATpaBHIIbHAS3AUCh(POPMYINYKa3bIBACTCSICIBIIPOBEACHUST  paboThl.  [lpwm
HEOOXOAMMOCTH JA€TCS BU3YAJIbHBI aJITOPUTM BBITIOJHCHUSA3QMaHUSA. ITO
CIIOCOOCTBYET  OCO3HAHHWIO  OOYYAIOIIMMHUCS  BBIMOJHAEMBIX  JEUCTBUU
UIIOJY4YEHHOI0 pe3yibTara.

IIpuMepHBIEKOHTPOIBLHO-U3MEPUTEIbHbIEMATEPUATBITIOXUMUH

JIIsiopraHu3auuIpoOBEePKH, y4eTANKOHTPOJISI3HAHU 00 yHaIO I X CITTOTIPEIMETY
MPENyCMOTPEHb  KOHTPOJbHBIE  paboThl,  CaMOCTOATENIbHbIE  PabOTHI,
3a4eThI, MPAKTHUECKUEPAOOTHI, TeCTUPOBaHKE. O THUIMHU3METOI0BKOHTPOJISAPE3YIbT
aToBoOyueHusio0ydaromuxcsac3IPaBnseTcsiMmeToamomBapuaTHBHOTO3KCITPECC -
TECTUPOBAHUSICKOHCTPYUPYEMBIMUOTBETAMHU. ETOOTIMYNTENbHBIM MUEPTAMUSI BJIS
IOTCSIONEPATUBHOCTb,BbICOKASICTEIEHbMHAMBUAYaTN3alUU3HAHNA,CPABHUTEILHO
MaJble3aTPaThIBPEMEHUUTPYAHATIPOBEPKYOTBETOBOOYUAIOIITUXCSI.
Hnso6yuaromuxcsic3[1PBo3MokHON3MEHEHNE D OPMYITUPOBKI3aJaHNHA
«TIOILIarOBYIOY, azanTanus npeA1araeMoroo0y4aronemMycsaTeCTOBOro
(KOHTPOJIBHO-

OLICHOYHOI0 )MaTepHalia: uCIOIb30BAHUEYCTHBIXUITUCbMEHHBIXUHCTPYKITUHI, yIIPO
HIEHUE JJIMHHBIX CIIOXKHBIX (OPMYIUPOBOK HHCTPYKIUN, PEIICHHE C OMOpOH
HaaJlrOpUTM,00pa3ell, uCI0JIb30BaHUE CIIPABOYHOUUH(POPMAIUH.



KouTposbHbIepadoTbIOTEMAM

KonmponvnasapabomalNel.O60011eHrECBEICHUMOBAXKHEHIITMXKIACCAXHEOPTaHUYe
CKUX COCIMHECHUN.

KonmponvnuasapabomalNe2. IneKTpOMUTUYECKASTUCCOIIUALINS.
KonmponvuasapabomaNe3. Hemertamnisi.

KonmponvuasapabomalNed. Metanibl.

IIJTAHUPYEMBIEPE3VYIJIbTATBIOCBOEHUAYYUYEBHOI' OITPEJIMETA
«XUMHUA»HAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHUA

BuenompesynbratsiocBoeHusooyqatommmucsic3I[Pyae6Horonpemera
«XHUMUSI»TOTDKHBICOBIAAATHCPE3YIbTATAMHUIIPUMEPHOUPAO0YCHITPOTPAaMMBIOCHOB
HOT00011IeT000pa3oBanus. HanboneesHaunMbIMHU SIBIISFOTCS:

JIMUHOCTHBIEPE3YJIBTATBI:

MOTHBAIIMS K 00yUYCHHIO U 1IeJICHANPABICHHON TTO3HABATEIbHOMN

NeATeIbHOCTH ; YCTAHOBKAHAOCMBICIICHUEIIMYHOTOOTTBITa, HA0TI0ICHUI3aXUMHUYECK
UMU

AKCIEPUMEHTAMH;
OpHUEHTAIMsHATIPABUIAWHIUBU Yy AIbHOTOUKOJIJIEKTUBHOT00€301TaCHOTOTIOBEIEHU
ANPUB3aUMOJIECTBUN CXUMHYECKUMHBELIECTBAMUUCOEANHEHUSIMU;
NpakTHYEeCKOoe H3yueHue mnpodeccuid W Tpylaa pa3iudyHOro poja, B TOM YHUCIE
HAO0CHOBETIPUMEHEHUAN3y4aeMOT ONIPEAMETHOT 03HaHUA(HAIPUMED,JIa00paHTXUM
MYECKOTOAHAIN3A);

YBAXKEHUEKTPYIYUPE3YIbTaTAMTPYA0BONAEATENbHOCTH;
FOTOBHOCTBKOCO3HAHHOM YTIOCTPOCHUIOJAIbHEUIIIEUNH AU BUA Y UTbHOUTPACKTOPUH
00pa3oBaHUSIHA0CHOBCOPUEHTUPOBKUBMHUPETIPODHECCUHUTTPOPECCHOHATBHBIXIIPE
JIIOYTEHUH,yBaXKUTEIbHOTOOTHOIEHUAKTPYLY;

OCO3HAHHME CBOETO TMOBEJEHUS C TOYKH 3PEHUS OMACHOCTH WU O€30MacHOCTH
TUISICE0AMITUITISL OKPYKAIOITUX;

OCHOBBI ~ DKOJIOTUYECKOW  KYJIbTYpPbl, = COOTBETCTBYIOIIEH  COBPEMEHHOMY
YPOBHIOOKOJIOTHYECKOTO ~ MBINUICHUS, TPUOOPETEHHE OIbITa JKOJOTHUUYECKH
OPUEHTHPOBAHHONIIPAKTUYECKONAECATEIbHOCTH BXKU3HEHHBIX CUTYaLUSX;
OCO3HAHUETOCIECTBUUMHENPUATUE BPE AHBIXITPUBBIUEK(YTIOTPEOIECHUAATKOT OIS,
HApPKOTHKOB,KYPEHUS )JMMHBIX()OPMBpeaa st (PHU3NIECKOTOUTICUXTIECKOTO
3J10pOBbBS;

MPUHATHE PEUICHUN B KU3HEHHOW CHUTyallMM Ha OCHOBE IMEPEHOCA MOJYYEHHBIX
BX0J1€00YUCHUSI3HAHNBAKTYATbHYIOCUTYAIINIO,BOCTIONHAThIepuTHHGpOpMaIu
M

FOTOBHOCTh OTOMpATh M HUCIOJIL30BAaTh HYXHYI0 MH(OpPMAIIUI0O B COOTBETCTBHU
CKOHTEKCTOMXU3HEHHOMN CUTYyallUU.



METAINNPEIMETHBIEPE3YJIBTATDBI

OsnadenueynueepcanbHbIMUYy4eOHbIMUNO3HABAM EJIbHBIMUOCICIMGUAMU:
BBISIBJISITEITPUYMHBINCIIEACTBUAIPOCTHIXXUMUYECKUXABICHUM;
OCYIIECTBIISTHCPAaBHEHHE,KJIACCUPUKAIIMIOXUMUYECKUXBEIIIECTBII03a/JaHHBIMOCHO
BaHUSIMU KPUTEPUAMIS YKA3aHHBIXJIOTMYECKUXOTIEpaIuii;
CTPOHUTH JIOTUYECKOE CYKIECHHUE NOCIIE MPEABAPUTENBHOTO aHAIN3A,
BKJTIOYAIOIIIECYCTAHOBJICHUETTPUUYMHHO-CJI€ ICTBEHHBIXCBSI3EH;
BBISIBIISITh neuruTel UHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS
pelIeHUATNIOCTaBICHHOM3a1auu;p. );
peoOpa3oBbIBATEUH(POPMAITUION30AHOTOBUAABAPYTOM( TAOIUITYBTEKCTH
CO3/1aBaTh, IPUMEHSATHUITPEOOPA30BHIBATH3HAKMMCUMBOJIBI, MOICITUUCXEMBLIJIPEII
EHUAY4YEOHBIXUITO3HABATEIILHBIX32]a4CTIOMOIIBIOTIEIarora;
C TIOMOINIBIO  TMeaarora MPOBOJAWTh  XUMHUYECKHUH  ONBIT, HECJIOXKHBIN
AKCTIEPUMEHT,JIsl YCTAaHOBJIEHUS OCOOCHHOCTEHW OO0BEKTa WM3YUCHHs, TPUUMHHO-
CJICICTBEHHBIX CBA3EHN3aBUCUMOCTEN 0ObEKTOBMEKTYCOOOI;
CIIOMOIIBIOTEIarOranIucaMOCTOATETbHOP OPMYITUPOBATHOO00IIEHUSUBBIBOIBIIIO
pe3yNIbTaTaMIPOBEICHHOTOHAOIIIOICHHUS], OTIBITA;
IPOTHO3UPOBATHBO3MOKHOEPA3BUTUEXUMHYECKUXITPOIIECCOBUUXITOCIIEICTBHS;
UCKAThUINOTONPATHUH(OPMAIIUIONITNAaHHBIEU3UCTOUHUKOBCYUETOMITPEITIOKEH
HOMY4eOHOM 3a/1aunn3alaHHBIXKPUTEPUEB.
OsnadenueynusepcanbHbIMUYYeOHBIMUKOMMYHUKAMUBHBIMUOCTICMBUAMU
OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBHE B Tpymme (OmpenensiTh ooIue
eI, PACTIPEACIIATHPOIN,JOTOBAPUBATECS IPYT CAPYTOM U T.1.).
C TIOMOIIBIO TeJarora WIM CAaMOCTOATEIbHO COCTAaBJISATh YCTHBIE W
UCbMEHHBIETEKCTHICUCTIONb30BaH UEMUILTIOCTPATUBHBIXMATEPUATIOBISIBBICTYILT
CHUSTIEPENAYIUTOPUEH;
OpraHU30BBIBATHY4€OHOECOTPYIHUUECTBOMCOBMECTHYIOIEATEILHOCTHCYUUTEIEM
U CBEpCTHHKamMu; paboTaTh WHAMBUAYAJbHO M B TpPYININE: HAXOIUThH
o01eepeneHnenpa3penaTbKoOH(QINKTHIHAOCHOBECOTIACOBAHUSTIOZUITU N yUeTan
HTEpPeCcOB;POpPMyIHPOBAThH,APTYMEHTUPOBATHHOTCTANBATHCBOEMHEHUE;
OIICHMBATh KauyeCTBO CBOEro BKJaJa B OOmMH TPOAYKT, MNPUHUMATh U
Pa3nenaTbOTBETCTBEHHOCTBUIIPOSIBISTBIOTOBHOCTHKIIPE0CTABICHUIOOTYETATIEPE
Il TPYIIIOM.
Osnadenueynusepcanb HoIMUYYEOHBIMUPEZYIAMUCHBIMUOCTICIGUAMUL:
00HapyKUBATHU(POPMYITHPOBATHYICOHYIOMPOOIEMY,ONPEASIISITHIICIbYYeOHOW e
TEIbHOCTH;
BJ1aJIEThOCHOBAMHUCAMOKOHTPOJI5,CAMOOIEHKH, IPUHATUSAPEIIECHUMHOCYIIIECTBIICH
MS0CO3HAHHOTOBBIOOPAB yUeOHONUIIO3HABATEIbHOUAEATEIbHOCTH;
COOTHOCUTHCBOUAEHCTBUACITIAHUPYEMBIMUPE3YIbTaTAMU,0CYIECTBISI TBKOHTPO
BCBOCHICATEIIHHOCTUBIIPOIECCEOCTIKEHUSIPE3YIbTaTa, OTIPE IS THCTIOCOOBI
JNEUCTBUM B paMKax  MPEIJIOKEHHBIX  yCIOBHMM W TpeOOBaHWUIA,
KOPPEKTUPOBATHCBOUICMCTBYSI BCOOTBETCTBUU CU3MEHSIOIICUCSICUTYAIIUEH;
JaBaTh  aJleKBaTHYIO  OLEHKY CHUTyallud W  [pejaratb IUIaH  €e
M3MEHEHUS; TPEABUIETHTPYAHOCTH, KOTOPBIEMOTy TBO3HUKHY THIIPUPEIICHUNYYEOH



o

3a7a4H;

MMOHUMATBIIPHYUHBI, TOKOTOPBIMHEOBUTIOCTUTHY TTPEOYEMBINPE3yIbTaTACATETHHO
CTH,OTIPEACIIATHIIO3UTHBHBICH3MECHECHUSIMHATIPABIICHU S, TPEO yIOIHe 1aTbHEHIIIeHp
a0OTEHI;

OCO3HAHHOOTHOCHTBCIKIPYTOMYUEIOBEKY,eTOMHEHUIO.

NPEAMETHBIEPE3YJIBTATBI

B cocraBe mpenMeTHbIX ~pe3yJbTaTOB IO  OCBOCHHUIO  0053aTEIbHOIO
coJiep KaHus1,yCTaHOBJICHHOT0IaHHOUITPUM EpHOMpaboueHIIpOrpaMMOil, BBIIETSIOT
‘Hay4YHbIE3HAHUS,yMEHUSUCIIOCOOBIIEUCTBUM, cielIUpuYecKue s yueOHOronpe M
eTa
«XuMusg», BHIOBl JAEATEIBHOCTH MO IMOJIYYEHHK HOBOTO 3HAHMS, €ro
UHTEpIIpeTaluu, Ipeo0pa3oBaHUION IPUMEHEHHUIOBPA3IMYHBIX
y4€OHBIXHUHOBBIXCUTYAUSX:
® [IpEJCTaBICHUE03aKOHOMEPHOCTAXUIIO3HABAEMOCTHUABICHUUIIPUPOBL, IOH
UMaHue OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMMHUYECKOM HAyKH Kak
00JJaCTUCOBPEMEHHOI'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0IIel KyJIbTYphl U
NPaKTUYECKOMAECATEIPHOCTH 4YEJIOBEKA B  YCIOBUAX COBPEMEHHOTO
o011ecTBa; MOHUMaHUE MECTAXUMHUHUCPEIU JPYTMXEeCTECTBEHHBIXHAYK;
® BJIaJICHUEOCHOBAMUIIOHATUHHOT 0AIAPaTauCUMBOINYECKOTOSI3bIKAXUMU U
JUISICOCTaBNEeHUA(POPMYITHEOPraH UYECKUXBEIIECTB, yPABHEHUH XUMUYECKHU
XpeakIuii(cornopoiHaanropuTMydeOHbIXIEHCTBU );BJIaIECHUEOCHOBAMUXH
MuueckorHoMeHKIaTypbl(IUP ACuTpuBHaIbHON )M YMEHUENCTIOIB30BATHE

émapenieHusyaeoHo-
MI03HABATENbHBIX33]aUCIIOMOIIBIOYYUTENS ; YMEHHEUCITIONb30BATHMOIEIIN T
15100 BICHEHUSCTPOCHUSIATOMOBUMOJIEKYIITIOAITOPUTMYCOITOPOH Ha
ONpEICIICHHUS;

® MPEJCTABICHUE O CHCTEME XMMHUYECKUX 3HAHUM M YMEHHUE C ITOMOIIBIO
YUUTEISITTPUMECHATHCUCTEMYXUMHAYECKUX3HAHUW IJISTYCTAHOBIICHUSIB3AUMO
CBSI3€MMEK 1y U3YUYCHHBIM MAaTEPUAIIOM U MPU MOJYYEHUH HOBBIX 3HAHUM,
a TaKXKe
BITPOIIECCEBBINMOTHCHUS yUeOHBIX3a TAHUMUTIPUPAOOTECUCTOUHUKAMUXUMHU
YeCKOMMHGOPMAITNH,KOTOPasi BKIIFOYAET:
BAKHEUITHEXUMHUUECKUECTIOHSATHS : XUMUYECKUUAIIEMEHT,aTOM,MOJIEKYJIa,BEIIECTBO
,-IPOCTOEUCII0KHOEBEIIECTBO,0JHOPOAHAIMHEOJHOPOHASCMECH, 0 THOCUTEIIBHBIE
ATOMHASIMMOJICKYJISIPHAAMACCHL, KOJIMYECTBOBEECTBA,MOJIb, MOJIAPHASIMACCA,MOJIS
PHBIOOBEM,0KCHT,KUCIIOTA,0CHOBAHUE, COTB(CPETHSS ), XAMUYECKASPEAKIIHSI, peaK
UUCOEIMHEHU S, PEaKIINMPA3I0KECHHS, peaKIINM3aMellleHUsI, peakuuu OoOMeHa,
TEMI0BOM 3(P(EeKT peakuuu, 53K30- U IHAOTEPMHUYECKUEPEAKIIMH, PacTBOP,
MAaccoBasi JOJI1 XUMHYECKOrO 3JIEMEHTA B COEAWHECHUHM, MacCOBAasIONsA U
MPOLECHTHAs  KOHUEHTpalus  BellecTBa B pacTBOpe,  SAApO  aToma,
ANEKTPUUYECKUIICIOMaTOMa,aTOMHAasIOpOUTAIIb,paJINyCaTOMa,BAJICHTHOCTh,CTENIEHb
OKHCJICHUS,XUMUYECKAsE  CBSI3b,  JJIEKTPOOTPULIATENBHOCTh,  MOJApHAsA U
HENOoJISIpHAs



KOBaJICHTHASICBSI3b,MOHHASICBSI3b,METANINY€CKASICBA3b, KPUCTAIIINYECKaspereTKa(
aTOMHasI, IOHHAs,METAJUTMYECKas,MOJIEKYJIipHAas ), HOH,KaTUOH,aHUOH,)JIEKTP OJTUT
MHEAJIEKTPOIIUT,3JIEKTPOIUTUYECKAS AUCCOLUALINS, PEAKIIMMMOHHOT000MEHA,0KHC
JUTENIbHO-BOCCTAHOBUTENbHBIEPEAKIINH,OKUCIUTETbUBOCCTAHOBUTENb,OKUCIICHHUE
U BOCCTAHOBJIEHHE, DJIEKTPOJU3, XUMHYECKOE paBHOBECUE, OOpaTUMBbIE
MHEO0OpaTUMBbIEPEAKIIUU,CKOPOCTbXUMUYECKONPEaKINU, KaTaIn3aTopP, Ipe1eIbHO T
omyctumas konueHntpauus (IT1K),xoppo3ust MeTanioB, CIiiaBhl;

OCHOBOIIOJIAraroye 3aKOHBI XUMUM: 3aKOH COXpaHEHUSA MaccChl,
[Tepunonnueckuizakon/l.1M1.Menneneesa,3akoH MMOCTOSIHCTBACOCTAaBa,3aKOH
ABoranpo;

TCOPHUUXUMHUU:ATOMHO-
MOJICKy.HSIpHaSITCOPI/IH,TeOpI/IHSJ'IeKTpOHHTquCKOﬁHHCCOHHaHHH, ATAKXKCIIPCACTAB
JICHUAOHAYYHBIXMCTOAAXIIO3HAHUA,BTOMYHNCIIC

AKCIEPUMEHTAIBHBIX U TEOPETHUYECKUX METOJaX WCCIEeJA0OBaHUs BEIIECTB U
N3YYCHUS XUMHYICCKUXPEAKIIHIA;

® MIpPEJCTaBJIEHUE O TIEPUOJUYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKUX
3JIEMEHTOB(paguycaToMa,JIeKTPOOTPUIIATCIIBHOCTD ), IPOCTHIXHCIOKHBIXB
eIIeCTB
oTnoJjiokeHus1PIeMeHToBBl leproinueckoiicucreMe(BMaIbIXTIEPUOIaXUTIIA
BHBIXIIOATPYNAaX)UIIEKTPOHHOTOCTPOCHUIATOMA; YMEHUEOObSICHATHCBA3b
noJjioxkeHuseMenTasl lepuoauueckoiccTeMeCUHCIOBRIMUXAPAKTEPUCTH
KaMH  CTPOEHHUS aTOMOB  XMMHUYECKHX  DJJIEMEHTOB (COCTaB U
3apssIpa,00IIeeunCcI03JIEKTPOHOB), pacpeIeICHUEMAIEKTPOHOBIIOIHEPT
€TUYECKUM YpOBHAM AaTOMOB TII€PBBIX TpeX TMEPHOJOB, Kalusi U
KaJIBIUS; KITACCU(PUITUPOBATHXUMHUUECKHEDIEMEHTBICOTIOPOHAOIIPEACIICH
us(PU3NIECKOTO CMBICTAIM(DPOBBIXJaHHBIXTIEPHUOIMYSCKON TaOIUIIBL;

® YMEHHEKIACCU(PUIIUPOBATHXUMHUECKUEIIEMEHTHI, HEOPraHUYECKHUEBEIIEC
TBAaUXUMUYECKUE PEAKIIMU C OMOPON Ha CXEMBI; ONPEACNIATh BaJCHTHOCTh
u
CTENIEHbOKUCICHUS XUMUYECKUXDIIEMEHTOB, BUIXUMUYECKONCBAZUUTUIIKPH
CTATUYECKON CTPYKTYpPHI B COCAMHEHHSX, 3aps/l MOHA, XapaKTep Cpeibl
BBOJHBIXPACTBOPAXBEIIECTB(KUCIOT,0CHOBaH!H ),0KUCITUTEILUBOCCTAHOBU
TEJIBIO AITOPUTMYYUEOHBIXACHCTBUI;

® YMEHHEXapaKTEepPU30BaThCOMOPOHHACXEMYPU3MUESCKHEHXUMHIUECKHECBOIC
TBaIIPOCTHIXBEMIECTB(KMUCIOPO/I,030H,BOA0POI, IpaduT,aiMa3, KpEMHHUH,a30
T,(hocop,cepa,Xiop, HaTpHid,KaTuid,MarHAid, KaIbITu i, A TFOMUHU T, KEI€30 )
MCJIOHBIXBEIECTB,BTOMYHUCIICHXBOIHBIXPACTBOPOB(BOI2,aMMHUAK,XJIOPOB
OJIOPOJI, CEPOBOJOPOJ, OKCHIBI M THApPOKcHabl MetammoB [ - A
rpynmamomunua,mean (1), uwmuka,xene3a(llulll), okcuasryriepona
(IulV),kpemans (IV), azota u ¢ochopa (III u V), cepsr (IV u VI),
CepHUCTasi, CepHas,a30TUCTas, a30THasi, (¢ocdopHasi, yroJjbHasl,
KPEMHHEBAsl KHUCJIOTa W WX COJIM);ONMHUCHIBATH C OMOPOM HA IIaH H
KITIOUEBBIE CJIOBA; YMEHHE MPOTHO3WPOBATh MXapaKTepPU30BaTh CBOWCTBA
BEIIECTB B 3aBUCMMOCTHM OT KX COCTaBa M  CTPOECHUSAIOCTE



[IpEABaAPUTEIIBLHOIO aHanusa it PYKOBOJCTBOM rexarora,
IIPUMECHECHUEBEILIECTB B 3aBUCHUMOCTM OT HX CBOMCTB, BO3MOYKHOCTH
[IPOTEKaHHUs
XUMHUYECKUXIIPEBPALLEHUNBPA3INYHBIXYCIOBUIX, BIUIHUEBEIICCTBUXUMHU
YECKUXIIPOLECCOBHAOPTAHU3MYEIIOBEKA
UOKPYKaIOLYIOIIPUPOIHYIOCPENY;

® YMEHHECOCTABIATHIIO00PA3ILy,CXEME,AITOPUTMYYUEOHBIXIEHCTBUUMOIEK
yIsSpHbIE W HWOHHBIE YpaBHEHHUS peakuuid (B TOM 4YHCIE peakuui
MOHHOTOOOMEHANOKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIXPEAKINH ), ITIOCTPUPYIOIIMXXUMUYECKHUE  CBOMCTBA
U3YUYEHHBIX KJIACCOB / IpyI HEOPraHUYECKUX BEILIECTB,
ATaKKEIOATBEPKAAIOIINXT€HETUYECKYIOB3aUMOCBA3bMEKIYHUMMU;

® YMEHUEBBIUHUCIATHOTHOCUTEIBHYOMOJIEKYIJISIPHYIOUMOJISIPH YIOMACChIBELL]
€CTB, MAacCOBYI0 JIOJKO XMMMYECKOIO DJIEMEHTa  BCOCIUHCHUH,
MAacCOBYIOJIOJIO BELIECTBA B PACTBOpPE, KOJMYECTBO BEIIECTBA U €T0
Mmaccy, 00BEM rasosB
COMOPOMHA00IIMEPOPMYITBI; YMEHUETTPOBOIUTHPACUETHIIOYPABHEHUSIMXH
MUYECKUXPEaAKIIUHUHAXO0JUTHKOJINYECTBOBEIIECTBA, 00 EMUMACCYPEAreHT
OB WM TPOAYKTOB pEaKIUU C Omnopod Ha oOpasel, airoputMm
y4eOHBIXICHCTBHIA;

® BJaJICHHE OCHOBHBIMH METOJaMH HAy4YHOTO IIO3HaHUS (HaOJII0JEHuE,
U3MEPEHUE,IKCIIEPUMEHT,MOAEINPOBAHUE ) TPUN3YUEHUUBEIIECTBUXUMHUYE
CKUXSBJICHUHC OIOpPOW Ha aJropuT™M Yy4eOHBIX JeWCTBHH; YMEHHE
chOopMyIpPOBATH
IPOOIEMYHUIIPEIIIOKHUTHITY THEEPEILICHUACTIOMOIIIBIOTIEAAr0ra;3HaHUE0CHO
BOE30MMacHOMPaOOTHl ¢ XUMUYCCKUMH BEIIECTBAMH, XUMHUUYECKOU MOCYI0M
1 1a00paTOPHBIMOOOPYIOBAHUEM;
® Haju4yue MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYILIECTBIICHUS
CIEAYIOIMNXXUMHUUYECKUX SKCIEPUMEHTOB IOJ PYKOBOJCTBOM YUHUTENS C
o0CyXXJIeHHeM TIaHAPaOOTHIMIIA COCTABICHUEM TaOIHUIIbI:
M3y4YeHUEHONHCAaHNE(PU3NIECKIXCBOWCTBBEIIECTB;
O3HaKOMJICHHECHU3NUESCKUMUUXUMUIECKUMUSBIICHUSMU;
OMBITHI, WUTFOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMUUECKUX
peaKInii;u3ydeHnecrnoco00Bpa3ieICHUsI CMECei;
[IOJIy4YEHUE KUCIOPOIAa U U3YUYECHUE €TI0
CBOWCTB;10JIyYEHHEBOIOPOIANN3yIEHUEETOCBO
WCTB;
MOJyYEHUE YIJIEKUCIIOTO ra3a U U3y4eHue ero
CBOWCTB;10JIyYCHNE€aAMMHUAKauU3y4EHNE €T0 CBOMCTB;
MIPUTOTOBJICHUEPACTBOPOBCOMPEAEIEHHONMACCOBONI0JIENPACTBOPEHHOT OBELIECTB
a;
HCCIIEIOBAHUE M OINHUCAaHHE CBOWCTB HEOPraHWYECKUX BEILIECTB
Pa3JIMYHBIXKIACCOB;
MIPUMEHEHUEUHUKATOPOB(JJaKMyca,MeTuIopaxxandenondraaenta)ajisionpeesne



HUSIXapaKTepa cpebl BpaCTBOPAXKUCIOTUIIEIOYEH;

U3y4YEeHHE B3aMMOJICUCTBHUSl KUCIOT C METaUIaMH, OKCHIAMHU
METaJJIOB,pPACTBOPUMBIMUHI

HEPacTBOPUMBIMHUOCHOBAHUSIMU,COJISIMH;

MOJIy4YeHHEHEPACTBOPUMBIXOCHOBAHUH;

BBITECHEHUEOIHOIOMETAJLIAIPyTUMU3PACTBOPACOIIH;

UCCIe10BaHNEeaM(POTEPHBIXCBOUCTBIUAPOKCUAOBATIOMUHUSUIIMHKA;

peIICcHucC OKCIICPUMCHTAJIBbHBIX 3agad I10 TEMC «OcHOBHBIC
KIIaCChIHCOPIaHNYCCKUX COGI[HHGHHﬁ»;
pCUICHUC OKCIICPUMCHTAJIbHBIX 3aJgad 10 TEMC

«ONEKTPOTUTUIECCKASI TUCCOITUATTHSIY,;
pelIeHneIKCIIEpUMEHTAIBHBIX3a1aunioTeMe« BaxHe I eHeMe TaITbINMXCOSTUHEH
us;
pelIeHneIKCIIEpUMEHTAIBHBIX3a1aunioTeMe« BaxHe HIneMe TalTbIn X COSTUHCHHS
»;
XUMHAYECKUEIKCTIEPUMEHTHI, HJUTFOCTPUP YOI ETPU3HAKUTIPOTEKAHUS PEAKITTHHOH
HOro oOMeHa;
Ka4eCTBEHHBICPEAKIIMMHAIIPUCYTCTBYIOIIMEBBOIHBIX PACTBOPAXHUOHBI: XJIOPHU]I -
,o0pomua-,uoaua-,cynpdar-,pocdar-,kapoboHaT-,CUITHKAT-aHUOHBI, THIPOKCH /-
MOHBI,KATHOHBIAMMOHUSI,Mar HU S, KaJTb IV, A TFOMHHUS, Kelle3a
(2+)mxkenesza(3+),menu (2+),1IuHKa;
YMEHHUEIPEICTaBIAThPE3YIbTATBIIKCIIEPUMEHTAB(OPMEBBIBOIOB,10KA3aTENbCTB,
rpa¥KOBUTAOINIUBBIBISI THIMIINPUIECKHE3aKOHOMEPHOCTH;

® BJaJICHHENPABUIAMHUOE30I1aCHOT000palIEHUSICBEIIECTBAMU, UCTIONb3YEMBI
MHB IIOBCEJHEBHOM >XW3HHU, a TaKXe IpaBWIaMHU IOBEACHHS B LEJSAX
COCPEKEHUS3IOPOBhST M OKPYXKAIOMICH MPUPOIHON Cpebl; MOHWMaHUE
Bpeaa (OMacHOCTH)BO3IAEHUCTBUS HA IKUBbIE OPraHU3Mbl ONPEIEIICHHBIX
BEILIECTB, a TaKxe
CIIOCOOOBYMEHBIIICHUSIUTIPEIOTBPAILICHUSIIXBPETHOT OBO3/1CHCTBHS ; TIOHUM
aHUE3HAYEHUSHKUPOB,0EITIKOB, yTIIEBOAOBJIS OPraHN3MavelIOBEKa;

® BJIAICHUEOCHOBAMUXUMHUYECKOUTPAMOTHOCTH,BKITIOUAIOIIEyMEHUETIPABH
JBbHOMCII0JIb30BATHhU3YYEHHBIEBEIIIECTBAUMATEPHUAIIBI( BTOMYHUCIIE,MUHEPATT
BHBICYZI00PEHUS,METAJUTBIUCIUIABBI, IPOTYKTHIIEPEPAOOTKUTIPUPOTHBIXUCT
OYHUKOBYTJIEBOIOPOOB(YIJISI, IPUPOTHOTOTa3a, He(PTH )BOBITY,CETHCKOMXO
351MCTBE,HAPOU3BO/ICTBE; YMEHUEIPUBOAUTHIIPUMEPBITIPABUIIBHOTO
VCIIOJIb30BAHUSN3YYEHHBIXBEIIECTBUMATEPHUATIOB;

® yMEHHE YCTaHABIMBATh CBSI3M MEXKIY pealbHO HaOII0JIaeMbIMHU
XUMHUYECKUMUSABICHUSIMHA U IMPOLECCAMU, MPOUCXOISAIIMMU B MAaKpo- U
MUKPOMHpE, OOBSCHATHBIPUUYMHBI MHOTO00Opa3us BEUIECTB; YMEHHUE
UHTETPUPOBATH XUMHYECKHE 3HAHUSICO 3HAHUSMUJIPYTUX
y4eOHBIXITPEAMETOBCIIOMOIIBIONEAArora;

e npejcTaBieHueochepaxnpodeccuoHanbHOUAEATETbHOCTH,CBSI3aHHBIXCXU
MHENNCOBPEMEHHBIMUTEXHOJIOT USIMU,0CHOBAHHBIMUHAJOCTHKEHUSA X XUMHU
YECKOMHAYKU; HATMYUEONbITapabOThICPa3TIUYHBIMUUCTOYHUKAMUUHPOpMA



HUUITOXUMUH(HAYYHO-TIONYJIIPHASIIUTEPATYPA,CII0BAPH,CIIPABOYHUKH,

HMHTEPHET-PECYPCHI) C Ornopou Ha QJITOPUTM: yYMEHHE
00BEKTUBHOOLIEHUBATHUH(POPMALIMIOOBEIIECTBAX, UXITPEBPALLICHUSIXUITPAK
TUYECKOMIIPUMEHEHHH.

TpedoBaHusIKIIPEAMETHBIMPE3yIbTATAMOCBOCHUAYYeOHOr ONpeAMeTa
«XuMus»,pacnpeaeJeHHbICNOr01aMmo0yuyeHu st
PesynbTaTsinorogam@opMyIupyOTCATONPUHIUITYI00aBICHUSHOBBIXPE3YIbTATO
B OT rojia K rojly, y>K€ Ha3BaHHBIC B MPEIBIAYIIUX TOJIaX MO3ULNH, KAKIIPABUIIO,
JIOCJIOBHO HE TIOBTOPSIFOTCS, HO YUYUTBHIBAIOTCS (PE3yJIbTaThl OUEPETHOIO T'0J1aro
YMOJITYaHUIOBKTIOYAIOTPE3YIbTaThl MPEIbIAYIIUXIIET).

9 KJIACC

PaCKpBIBATHCMBICTIOCHOBHBIXXUMUYECKUXITOHSITUN : XUMAYECKUMAIIEMEHT,a
TOM,MOJIEKYJIa,MOH,KaTUOH,aHUOH,TPOCTOEBEIIECTBO,CIOAKHOEBEIIECTBO,BAJICHT
HOCTb,3JIEKTPOOTPUIIATEIbHOCTh,CTENIEHbOKUCIICHUS, XUMUYECKasIPEAKIIUS, XUMU
YECKASICBA3b,Men1080Udhekmpearyuus, MOJIb,MOJIIPHBIHOOBEM, PACTBOP;JICKTP
OJINTBI,  HEAJNEKTPOJUTHI,  DBJIEKTPOJUTHYECKAss  JUCCOIMALMS,  PEAKIUU
MOHHOTOOOMEHA, KaTaJM3aTop, XUMUYeCKoe pasHosecue, obpamumvle U
HeoOpamumble peaxkyuu, OKUCIUTEIbHO-
BOCCTAaHOBUTEJILHBIEPEAKIIUU,OKUCIIUTENh,BOCCTAHOBUTEIH,0KUCIICHUEUBOCCTAH
OBJICHUE,AJUIOTPONHS,aM(POTEPHOCTh, XUMHYECKASICBSA3h(KOBAIICHTHAS ,HOHHAS,
MEeTaJUTM4ecKasi),  KpUCTa/UIMYecKas  peméTka, Koppo3us — Memaiios,
CNABbL, CKOPOCMbXUMUYecKotupeakyuu, peenbHoonyctumaskonneHTpauusi(I1
JK)BemecTna;

WUTIOCTPUPOBATHB3AMMOCBA3bOCHOBHBIXXUMUUECKUXITOHATUIM(CM.II. 1 Jurip
UMEHSTBITUIIOHATUSATIPUONMCAHUY BEIIECTBUUXITPEBPAILICHU;

U CITOJTH30BaTh3HAKUUCUMBOJIBIIIA(PUKCAITMUPE3Y I TATOBHAOIIIOICHH,COC
TaBJICHUsI(OPMYJIBEIICCTBUYPAaBHCHUH XUMUUECKUXPEAKIINIA, 3T CHIaHHBIXYCIIO
Buiizagad.Micronp3oBaTho003HaUeHUS, UMetoITuecsBl lepuoanueckoiicucreMenTa
OJIMIIEPACTBOPUMOCTHKHUCIIOT,0CHOBAHU MK COJICHBBOIE IS BBITIOTHCHUSI3a JaHU .
ONPEICIIAThBAIICHTHOCTHUCTENCHbOKUCIIEHUSXUMAYECKUXIIIEMEHTOBBCOEIUHEH
HSIXPA3IMYHOTOCOCTABA; TPUHAJIEKHOCThBEIIECTBKOMPEACIEHHOMYKJIACCYCOE N
HEHUKCOMOPONHAONPEACICHUS,BTOMUUCIECTPYKTYPUPOBAHHBIC ; BUIBIXUMUYECK
OMCBsI3U(KOBAJICHTHAsI, MOHHAS,METAJJINYECKas ) BHEOPraHUUECKUXCOCTMHECHUSX;3
apsAIMOHAIOXUMHUYEeCKOH(PopMYyIIe; XxapaKTepCpeIbIBBOIHBIXPACTBOPAXKUCIIOTHIIL
€II0YEH, MUNKPUCTATAULECKOUP EULEMKUKOHKDEMHO208EUeCMBa,

packpbiBaTbcMbICII [eproanueckorozakona/l.lMi.MenaeneeBan 1eMOHCTPUP
OBaTHETOTIOHMMAHUE : OnuUcbleamvuxapaxmepuzosamoTadbmanyodopmyllepuosn
MYECKONCUCTEMBIXUMHYECKUXAIEMEHTOB  PA3INYaThIIOHITUA KT JIABHASTIOATPYITT
a(A-rpynma)»u«mnobounasmoarpynmna(b-rpymnmna)y»,Manbien00IbIIHEeTIEPUOIBL;
coomHocums 0003HAYECHUS, KOTOpPbIE HMEIOTCS B TNEPUOIUYECKON TaOIuIIe,
CUYHCJIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XHUMHUUYECKUX JJIECMEHTOB
(cocTaB wum3apsa sapa, oO0IIee YHCIO DJSKTPOHOB M paclpeacsiieHHue HX IO
AJIEKTPOHHBIM  CJIOSIM);00bCHAMb O0IIHE 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKHUX AJIEMEHTOB UMX COCIMHECHUH B MPEAEIax MajblX NEPUOJIOB



M TJaBHBIX MOArPYHNI € YYETOM CTPOCHUSIMX aTOMOB;KIaCCU(PULIUPOBATH
XUMUYECKHE DIIEMEHTBI; HEOPraHWYECKHE BELIECTBA;

XUMUYECKHUE peakiuu (10 YUCIy U COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIECTB,
MoTerIoBoMy 3(dekTy, Mo H3MEHEHUIO CTENEeHEH OKHUCICHUS XUMUUYECKUX
AJIIEMEHTOB) COMOPOITHA CXEMBI;

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBABEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIasl OMHCAHWE MPUMEPAMHU
MOJIEKYISIPHBIX MHUOHHBIXYPAaBHEHUMCOOTBETCTBYIOIIUX
XUMHUYECKUXPEAKIIUNCOIIOPONHACXEMBI;

COCTaBIIATh YPABHEHUS AJIEKTPOIUTHYECKON JHUCCOLMAIMU  KHUCIIOT,
iea04en
MCOJICH; TIOJIHBICUCOKPAIIEHHBICYpAaBHEHUAPEAKITUUMOHHOTOOOMEHA; ypaBHEHUSIP
€aKIMi, TOJATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETUYECKOW CBSI3U MEXKITY
BELIECTBAMUPA3JIUYHBIX KIJIACCOB;

PaCKpBIBaThCYIIHOCThOKUCITUTEIHHO-
BOCCTaHOBHTEJIbHBIXPEAKIIMHTIOCPEICTBOMCOCTABICHUSIDIIEKTPOHHOT00aIaHCadT
UX PEaKIU;

IIPOTHO3UPOBATHCBONCTBABEIIECTBB3ABUCUMOCTHOTHUXCTPOCHHS;BO3MOKH
OCTUMPOTEKAHUSIXUMHUYCCKUXITPEBPAIICHUHTIOCIICTIPEIBAPUTEIILHOTO00C YK ICHH
SC MeAarorom;

BBIYHUCIISITROTHOCUTEIBHYIOMOJIEKYJIIPHYFOUMOJISI PHYIOMACCBHIBELIECTB;Ma
CCOBYIO JIOJIO XHMHUYECKOTO dJeMeHTa Mo (opMylie COEIUHEHHUS, MacCCOBYIO
JOJIFOBELIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHIO XMMHYECKOUN
pEeaKIuu CONOPOMHA aJITOPUTM;

CJIeI0BaThIIPaBUIIAMIIONb30BaHUS XUMUYECKONTIOCYI0MMIIa00paTOPHBIMOO
OpyZI0BaHHUEM,aTaKKETIPABIIAMOOPAIIICHHUSC
BEIIECTBAMHUBCOOTBETCTBUUCUHCTPYKIIUSMH 110 BBIMOJTHEHUIO J1a00OPATOPHBIX
XUMUYECKHUX OIBITOB o MOJIyYEHHIO UCcOOUPaHUIOTa3000pa3HBIX
BellleCTB(aMMHUaKanl YIiE€KUCIIOTo rasa);

POBOJIUTHPEAKIIUN,TI0ITBEPKIAIOIINEKaU€CTBEHHBICOCTABPA3IMYHBIXBE
IIECTB: PACTIO3HABATHOIBITHRIMITY TEMXJIOPHI-OpOMHUI-, MOTHT-, KapOOHAT-
,pocdar-,cunukar-,cynbdar-, rHAPOKCU/I-
MOHBI,KaTHOHBIAMMOHUSIMMOHBIN3YYEHHBIXMETAIIOB, IPUCYTCTBYIOIIMEBBOIHBIX
pacTBOpaxXHEOPTraHMYECKUX BEILECTB;

IPUMEHATHOCHOBHBICONIEPALIMUMBICTUTETbHONAEATETbHOCTU—
aHAM3UCUHTE3,CpaBHEHNE,00001IeHIE,CHCTEMATH3AITN IO, BRISIBIICHUSTIPUIMHHO -
CJIECTBEHHBIXCBS3E—
JUTSIN3Y4EeHUSICBOMCTBBEIIIECTBUXUMUYECKUXPEAKIIUI;€CTECTBEHHO-
Hay4YHBIEMETO/IbINIO3HAHUSI—

HaOJTI0IeHNE, N3MEPEHIE, MOIeTTUPOBAaHNE,IKCIIEPUMEHT(PEATbHBIMBICTICHHBIH ).

9 KIIACC

Ne | HaumenoBanue | KoimuectBo yacoB DJIEKTPOHHBIE
n/ | pa3zejoB U TeM Becer | KoHTpoubH Ipakruyeck | (uudposbie)




n NPOrpaMmblI ble padoThI He padoTsl o0pa3oBaTte/ibHbIE
pecypchl
Pazjnen 1.BemecTBO U XuMHYecKHe peakIIul
[ToBTOpEHuE N
Z:;ESIJ;IGHHG bu6mmoreka [{OK
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX 636
pazzesnoB Kypca 8
Kjacca
OcHOBHEIE
3aKOHOMEPHOCTH bubmorexa [JOK
1.2 4 https://m.edsoo.ru/7f41a
XI/IMI/I‘-IG\E)KI/IX 636
peakiuit
DNEKTPOTUTHIEC
Kas JUCCOIHAIIN. bu6moreka [IOK
1.3 XuMHu4uecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3nen 2.HemeTayibl M MX cOeTHHEHHUS
Oo01mas
XapaKTEPUCTHKA
- bu6mmoreka [IOK
2.1 4 1 https://m.edsoo.ru/7f41a
aneMeHToB VIIA- 636
TPYIIIIBL. T
T"amorensr
Oo01mas
XapaKTEPUCTHKA
IMITIECKIX bu6mmoreka [JOK
2.2 6 https://m.edsoo.ru/7f41a
aneMeHTOoB VIA- 636
rpynnsl. Cepa u T
€€ coeqMHEHNA
OOmas
XapaKTEPUCTHKA
XUMHYECKUX bu6mmoreka [JOK
2.3 sneMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynmsl. A3oT, 636
¢dochop u ux
COCIMHCHUS
OO0mas
i;i?;:fﬁ:im(a bu6mmoreka [JOK
2.4 8 1 2 https://m.edsoo.ru/7f41a

anemeHToB |VA-
IPYIIBL. YTIEPOIT
U KPEMHHM U UX

636



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

COCAMHCHUA

Hroro no pazneny

25

Pazgen 3.MeTasiibl M UX COeTUHEHU ST

OGmue cBoicTBa bubmorexa [JOK

3.1 B 4 https://m.eds00.ru/7f41a
METAJIIOB

636

Baxwueiimme bu6mmoreka [{OK

3.2 METaJUIbI U KX 16 1 https://m.edsoo.ru/7f41a
COCIUHCHUSA 636

Wroro mo pazueny 20

Pasznen 4.Xumus n okpyxxamomnias cpeaa

BemecTBa n bu6morteka [IOK
4.1 MaTepHallbl B 3 https://m.edsoo.ru/7f41a
JKM3HHU YeJIOBEKa 636
Hroro mo pazueny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE
KOJIMYECTBO 68 4
YACOB 10
I[MPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne KoamndecTBo yacos JJIeKTPOHHBbIE
Konrpoas | IIpakruue Aata uugposkie
Tema ypoka Bcee H3Y4YeH
n/ o HbIE CKHe . o0pa3oBaTeJbHbIC
I padoTbI padoTbI pecypcol
Ilepuonnueckun
H 3aKOH.
ITepronyeckast Bub6mnorexa [IOK
cucrema 1 https://m.edso0.ru/00
XMMHYECKHAX adb59e
37eMEHTOB [I.
H. Menneneepa
3aKOHOMEPHOCT
" B U3MCHCHUU bu6mmoreka [JOK
CBOMCTB 1 https://m.edso0.ru/00
XUMHUYECKUX adb6b6
9JICMEHTOB



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

IIEPBBIX TPEX

MEepUOJ0B

Krnaccudukaru

au bubmuoreka [IOK
HOMEHKJIaTypa https://m.edso0.ru/00
HEOPraHWYECKHU adb7e2

X BEIICCTB

Bunsr

XUMHYECKOH bu6mmoreka [{OK
CBSI3H U THIIEI https://m.edso0.ru/00
KpUCTAJITNYECK adbac6

UX PEIIETOK

KontponbHas
pabota Nel o
TeMe
«IloBTOpEHNKE N
yriyOnenue
3HaHUHU
OCHOBHBIX
pa3zenoB Kypca
8 kmacca»

Knaccudukanm
I XUMHYECKUX
peakuuii mo
pa3IUYHBIM
MpU3HAKaM

bu6moreka [IOK
https://m.edsoo.ru/00
adbcb0

IlonsaTue o
CKOPOCTH
XUMHYECKOH
peaKIuu.
IlonsaTue o
TOMOT€HHBIX H
reTEePOreHHBIX
peaKImsIX

bu6mmoreka [JOK
https://m.edsoo.ru/00
adbe9a

ITonsarue o
XUMHYECKOM
pPaBHOBECHH.
®daxTopsl,
BJIUSIONINE HA
CKOpOCTH
XUMHYECKOM
peakuuu u
MOJI0KEHHE
XHUMHUYECKOI'0
paBHOBECHS

bu6mmoreka [JOK
https://m.edsoo.ru/00
adc28c

OKHUCIIUTEILHO-
BOCCTAHOBUTEI

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



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

bHBIC pCAKITNHN

adcade

Teopus

AIEKTPOJIUTUYE

CKOI bubmuoreka [IOK
10 JIMCCOITHAITHH. https://m.edso0.ru/00

CuJIbHBIE U adcd68

cia0Obie

AJIEKTPOJIUTHI

Honnbie bu6mmoreka [{OK
11 YpaBHEHUS https://m.edso0.ru/00

peakuui add448

XnuMudeckre

CBOMCTBA

KHCJIOT U

zngjaHHH B bu6moreka [IOK
12 . https://m.edso0.ru/00

TIPEJICTaBICHHUIA add5ds

00

AIEKTPOJIUTHYE

CKOM

JIACCOIHAIIAHN

XuMuyeckue

CBOMCTBA coJiei

B CBETE

T — bu6moreka [IOK
13 o6 https://m.edso0.ru/00

addsh?2

AIEKTPOJIUTHYC

CKOM

JIHACCOLHAIIN

[Tonsitue o bubnuoreka [{OK
14 TUAPOJIN3E https://m.edso0.ru/00

coyen add9d4

O060011IEHNE U bu6mmoreka [JOK
15 cHCTEMAaTH3aIH https://m.edsoo.ru/00

s1 3HAHUH addd12

IIpaktueckas

pabora No 1. bubnuoreka [JOK
16 «Pemenue https://m.edso0.ru/00

JKCIIEPUMEHTAII addbfa

BHBIX 3a/1aU»

KoHnTtponpHas

pabota Ne2 mo

TeMe bu6mmoreka [JOK
17 «OQNEeKTPOIUTHY https://m.edso0.ru/00

eckas addecO

JIACCOLINAIINS.

XUMHYECKHE



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

®OPMbI YYETA PABOUYEH NPOI'PAMMBI BOCIIUTAHUSA

Pabouas mporpamma Bocnutanus MBOVYPCOIIINel peanusyerca B ToM

YHClie U Yepe3 UCIOJIb30BaHUE BOCIUTATEIBLHOIO MOTEHIMAIa YPOKOB XUMUU. DTa
paboTa OCYUIECTBISETCS B CIAEAYIOMUX hopmMax:
[loOyxnenune oOyvaromuxcst coOJ0aTh Ha YpOKEe OOLIEHPHUHSTHIE HOPMBI
MOBEJICHUSI, TIPaBHJIa OOIIEHUS CO CTapUIMMU (TIeJarornyecKuMu pabOTHUKAMU) U
CBepCTHUKaMU  (OOydYaroONMMHCS), TPUHLUINBI  Y4EOHOM  JUCHUIUIMHBI |
CaMOOpIraHHU3alUH.

[IpuBnedyeHne BHUMAHUA OOYy4YAIOIIUXCA K LEHHOCTHOMY  acCIEKTy
U3y4aeMbIX Ha YpOKax MpPeIMETOB, sIBJICHUH, COOBITHI uepes:

JEMOHCTpalMi0  OOydYaromMMCs ~ MPUMEPOB  OTBETCTBEHHOIO,

IpaXKIaHCKOTO MOBE/ICHMS, POSIBIICHUSA YeJIOBEKOTI00us u
100pOCEepCYHOCTH OOpallleHne BHUMAHUSA HPABCTBEHHBIE AaCHEKThl Hay4YHBIX
OTKPBITUH, KOTOPbIE U3YYAIOTCA B JaHHBI MOMEHT Ha YPOKE; Ha SpKHUX JAesiTesei
KyJbTYpPbI, YUYCHBIX, MMOJUTUKOB, CBSI3aHHBIX C W3y4a€MbIMU B JAHHBIH MOMEHT
TEMaMH, Ha TOT BKJIaJl, KOTOPBIM OHU BHECIU B Pa3BUTHE HAIICl CTpaHbl U MHPA,
Ha JIOCTOMHBIE MOJpakaHUsi NPUMEPBl UX KU3HU, Ha MOTHUBBI HUX IOCTYIKOB;
UCIIOJIb30BaHNE Ha ypoKax MH(pOpMallUU, 3aTparuBarouiedl BaKHbIE COLIMANIbHEIE,
HPaBCTBEHHBIE, STHUECKHE BOIIPOCHI

Hcnonb3oBaHue BOCIUTATENbHBIX BO3MOXKHOCTEH COJIepKaHUS y4eOHOTro
npeaMera Uil (pOPMUPOBAHUS y OOYYAIOIIUXCS POCCUUCKHX TPaJAUIIMOHHBIX
JTyXOBHO-HPAaBCTBEHHBIX M  COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JJIsl UTEHUS, MPOOJIEMHBIX CUTYallUi I OOCYKIEHUS
B KJIacce
NuunmupoBanue 00CyXICHUH, BEICKa3bIBAHUM CBOCTO MHEHUS, BRIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3yYae€MbIM COOBITHSIM, SIBIICHUSAM, JTUIAM.
BxiroueHne B ypOK WIPOBBIX NIPOLIEAYp, KOTOpPHIE IOMOTaroT MOJAAEPXKaTh
MOTHUBALIMIO OOYYAIOUIMXCS K MOJYYEHUIO 3HAHWM, HaJTa)XKUBAaHHUIO MO3UTHUBHBIX

MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJacce, IMOMOTal0T  yYCTAHOBJIECHUIO
no0OposkenaTebHON aTMOCcGephl BO BpeMs ypoKa.
[Ipumenenue HA  YpOKEMHTEPAKTUBHBIX (HOpM padoTHI,

CTUMYJUPYIOIIHNX MTO3HABATEIbHYI0 MOTHBAIIUIO 00yYaOIIHUXCSl.

[Ipumenenue rpynmnoBod paboOThl uAM paboThl B Mapax, KOTOpPbIE
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOW PabOThI M B3aUMOJCHCTBUIO C
JPYTUMU 00y4arOIIUMUCS.

Beibop um wucmonp3oBaHME HAa YpOKax METOJOB, METOJIHK, TEXHOJOTHH,
OKa3bIBAIOIIUX BOCIUTATEIBHOE BO3JCHCTBUE HA JIMYHOCTh B COOTBETCTBUM C
BOCIIUTATENIbHBIM HJICAJIOM, LI€JIbIO U 3aJ1ayaMH BOCHUTaHUSI.

NuunyuupoBanue W MNOAJIEPKKA  HCCIEIOBATENbCKON  IESITEIHLHOCTH
IIKOJBHUKOB B (OpMe BKIIOYEHUS B YPOK Ppa3IMYHBIX MCCIEI0BATENbCKUX
3a/1aHUH, YTO JA€T BO3MOKHOCTh OOYyYaIOIUMCSl MPUOOPECTH HABBIKU



CaMOCTOSITEIILHOTO pelIeHUs]  TEOPETUYECKOM MpoOJIeMbl, T€HEPUPOBAHUS
u oQopMIEHUSI COOCTBEHHBIX THIOTE3, YBaXXUTEIBHOTO OTHOLIEHUS K YYKUM
uaesM, MyOJUYHOrO BBICTYIUICHHS, apTyMEHTUPOBAHHUS W OTCTaMBAaHUS CBOEH
TOYKH 3PEHUSI.

VYcTaHoBNEHHE ~ YBaXXUTENbHBIX,  JOBEPUTEIbHBIX,  HE(OPMaJIbHBIX
OTHOIICHUI MEXAYy YUUTEIEeM U YYCHUKaMHU, CO3/IaHHE Ha YPOKaX AMOLIMOHAIBHO-
KOM(OPTHOM cpeabl.

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.

AkuunonepHoe obiectBo «M3narenscTBO «IIpocBenienue»

METOJJNYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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