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ITosicHuTenbHas 3aMucKa

OO6m1ast xapakTeprucTrKa y4eOHOTro mpeaMera

Onucanne Mecta yueOHOTO MpeaMeTa B yaeOHOM TIaHe

JIudHOCTHBIE, MeETampeIMeTHbIE U TMPEIMETHBIE pe3yJabTaThl OCBOCHUS Y4eOHOTO
npeaMera

Coneprxanue y4eOHOTO mpeaMeTa

Temarnueckoe MIaHUPOBAHUE C ONpEAEICHUE OCHOBHBIX BUIOB YU4E€OHOU JEeSTENbHOCTH
oOydJaronmxcs

Onucanne  y4eOHO-METOIMYECKOTO H  MaTepUAIBHO-TEXHUYECKOTO  OOeCTeueHus
00pa3oBaTeNbLHOTO IpoIecca

[Tnanupyemble pe3yabTaThl H3y4eHUsl y4eOHOTO peIMeTa



1.IlosicHuTEIbHAS 3alIUCKA.

Pabouas mporpamma Mmo XMMHH COCTaBlieHa Ha OCHOBE (heaepabHOr0 TOCYIapCTBEHHOTO
00pa3zoBaTeNbHOr0 CTaHAapTa, Y4eOHOro IUTaHa, MPUMEPHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl mo XUMHU ¢ Yyu€ToM aBTOpckoil mporpammbl mo xumuu (O.C. TabGpuensH,
A.B.Kymog. [Iporpamma ocHOBHOTO 00111eTO 00pa3zoBanus mo xumuu. 8-9 knaccel.-M.: [Ipoda,
2015)

PabGouass mporpamMa pa3paboTaHa Ha OCHOBAaHMM CIIEAYIOIIUX HOPMATHUBHBIX MNPaBOBBIX
AOKYMEHTOB:

1. ®enepanbnblii 3akoH OT 29.12.2012 No273-®3 «OO6 o6pa3oBanuu B Poccuiickoii
Deneparuny (¢ UI3SMECHEHHUSIMH).

2. denepabHBIA TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIA CTaHAAPT OCHOBHOTO OOIIEro
oOpa3oBaHMs, YTBEPXKACHHBIA MpuKazoM MUHHCTEpCTBA O0O0pa3oBaHUs U HAyKu
Poccutickoit ®eneparuu ot 17.12.2010 Ne1897 (c usmeHeHUAMN);

3. OcnoBnas obOpa3osarenbHas nporpaMmma MBOY «CIII Nel umenu A.B.BolinanoBuyay.

2.001mas xapakTepucTUKA y4eOHOro npeamera

B cootBercTBUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTENIbHBIM CTaHIIAPTOM
OCHOBHOT'O 00111er0 00pa30BaHusl 00yJarOIIUECs JTOJKHBI OBJIAIeTh TAKMMHU MO3HABATEIbHBIMU
yueOHBIMU JIEHCTBUSAMH, KaK yMeHHE (OpMYyIHpOBaTh MPOOJIEMy M TUIIOTE3Yy, CTaBUTh IIENIU U
3a/1aud, CTPOUTH IUIAHBl JOCTHXKEHHS IeJied M PEIICHHs IMOCTaBIECHHBIX 3a/lay, MPOBOJIUTH
SKCHEPUMEHT M Ha €ro OCHOBE JeNaTh BBIBOABI M YMO3aKJIIOUEHHUs, NPEJICTaBIATh UX H
OTCTaMBaTh CBOIO TOUKY 3peHHs. Kpome 3Toro, oOyvarommuecs: JODKHBI OBJIAAECTh IMpPUEMaMH,
CBA3aHHBIMU C ONPENEICHUEM IOHATHUN: OrPAHMYMBATH UX, OIHKCHIBATh, XapaKTEPU30BaTh U
cpaBHuBaTh. CleI0BaTENbHO, IPH U3YYCHUU XMMUU B OCHOBHOM IIKOJIE 00yYaromuecs JOKHBI
OBJIAJICTh Y4EOHBIMHU JCHCTBUSAMU, MO3BOJISIIOIIMMUA UM JIOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U
MEeTaIpeIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

[Ipennaraemas mporpaMMa Mo XMMHHU PAacKpbIBAaeT BKJAJ Y4eOHOTO MpeaMeTa B JOCTH)KEHHE
esieil OCHOBHOTO 001Iero o0pa3oBaHMs M OIpeNeNsIeT BaXHEUIINE COAEp)KaTelIbHbIC JTUHUH
npeaMerTa:

* «BEIIECTBO» — 3HAHME O COCTaBE M CTPOCHHM BEIECTB, UX CBOWCTBAX M OHOJIOTMYECKOM
3HAYEHHUH;

* «XMMHUYECKas peaklus» — 3HaHHE O NPEBPAILICHUSX OJHMX BEIIECTB B JIPyrue, YCIOBUSAX
MPOTEKAaHUs TaKUX MPEeBpaIlleHui U croco0ax ynpaBieHUs PeaKIUsIMHU;

* IPUMEHEHHE BEIIECTB» — 3HAHME W OIBIT 0e30MacHOro OOpalIeHUs C BEIIECTBAMH,
MaTepuaiaMH U MpoleccaMu, HEOOXOAUMBIMU B ObITY M Ha IPOU3BOJICTBE;

* I3BIK XMMHUW» — OIEPUPOBAHUE CHUCTEMOM BAXKHEUIIMX XUMHUUYECKUX IIOHITUH, 3HAHHE
XUMHYECKOH HOMEHKIIATyphl, @ TaKKe BJIQJCHHE XMMHUYECKONH CHMBOJIMKON (XMMHYECKUMHU
dbopMynaMu U ypaBHEHUSIMHU).

KiroueBasi maess Kypca 3aKiIr04aeTcsi B 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa U
CTpOEHHUS.

Becy Teoperndeckuii maTepuan Kypca XMMHUHW JUIsI OCHOBHOM IIKOJIBI PacCMaTpUBAETCAd Ha
IEpBOM TOAYy OOY4YEHHs, YTO IO3BOJISIET ydamuMmcs Oosiee OCO3HAHHO U TIIyOOKO H3Y4HTb
(bakTH4YeCKUi MaTepuall — XUMHIO 3JIEMEHTOB M UX COeAUHEHUH B 9 Kiacce. 3HAYMTEIIbHOE
YHUCII0 XUMHUYECKUX (DaKTOB MO3BOJISIET MOABECTH YUAIIUXCS K MX MMOA3TAIMHON CHCTEMAaTU3alNN U
0000IICHIIO N3YYEHHBIX BOITPOCOB.

3agayamu u3ydyeHHus yueOHOro npeamera « XumMus» B 9 kiacce sIBISIOTCS:



ydeOHbI€: ¢opMHupoBaHHE ~ CHCTEMBl ~ XMMHUYECKMX  3HAaHUM  Kak  KOMIIOHEHTa
€CTeCTBEHHOHAYYHOI KapTHHBI MUPa;

pa3BUBaIOLMeE: PAa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, UX WHTEIUIEKTYaJbHOE M HPABCTBEHHOE
COBEpPILEHCTBOBAaHUE, (OPMHUPOBAHUE Y HUX T'YMaHMCTUYECKMX OTHOIIEHUH M 3KOJIOIMYECKH
11e51eco00pa3HOro MOBECHUS B OBITY U B TPY/IOBOM JACATEIbHOCTH;

BOCIUTATENbHbIE: (QOpMUpPOBAHHWE YMEHHH O€30MacHOTO OOpalieHusi ¢ BEIICCTBAMHU,
UCTIOJIb3yEeMBbIMU B TIOBCEAHEBHOM XKM3HU; BHIpaOOTKA OHUMAHUS OOIIECTBEHHOW MOTPEOHOCTH
B Pa3sBUTHM XUMMH, a TaKke (OpMHUpPOBAHUE OTHOUIEHHS K XUMHHM Kak K BO3MOXKHOH o0siacTu
Oyayiel mpakTUYECKOU IeATEIHHOCTH.

ITpu orbope comepkaHusi, KOHKPETUZUPYIOLIETO MPOTrPaMMy, YUUTBIBAJIOCh, YTO MEpen
o0muM 00pazoBaHHEM HE CTOUT 3ajada Mpo(ecCHOHATBHOM MOATOTOBKH O0y4aromuxcs. ITO
OIpENIeNIUII0 MOCTPOEHUE Kypca Kak OOLIEKYJIbTYpHOIO, HalpaBJIEHHOrO, IMpPEXKAE BCEro Ha
dopMHupoBaHHE M pa3BUTHE MHTEpeca K M3YyYCHHIO XUMHH. YUYTEHa OCHOBHAas OCOOEHHOCTh
HOJPOCTKOBOTO BO3pacTa — HA4allo MEpexojia OT JETCTBA K B3POCIOCTH, KOTOPBIM XapakTe-
pHU3yeTcsl pa3BUTHEM MTO3HABATEIBHOM cephl.

Ha sTane ocHOBHOTO 00IIIET0 CpeHero 00pa30BaHUs MPOUCXOJAUT BKIFOYCHHE 00YUYaIOINUXCS B
NPOCKTHYI0 U HCCIIEOBATEIbCKYIO JESITEeIbHOCTb, OCHOBY KOTOPOH COCTaBIISIOT TaKHe
YHUBEpCaJbHblE Yy4YeOHBbIE IEWCTBUS, KaK yMEHUE BHUAETh NPOOJIEMbl, CTaBUTh BOIPOCHI,
KJaccu(puIupoBaTh, HaOMIO1aTh, TPOBOJUTH YKCIIEPUMEHT, JIEJIaTh BHIBOJBI U YMO3AKIIIOUCHHUS,
OOBSCHATh, JOKa3bIBaTh, 3allMIIATh CBOM WJIEH, JaBaTh ompenaeneHus noHatusMm. Croma xe
OTHOCATCS TPHUEMBI, CXOIHbIE C OINpEAeieHUeM TMOHATUIH: ONHMCaHUe, XapaKTepUCTHKA,
pa3bsCHEHUE, CpaBHEHHeE, pazauueHue. @DOpMHUPOBAHUE OSTHX YHUBEPCAIBHBIX Y4eOHBIX
JEHCTBUM HA4YMHACTCS €IIE€ B HAYAJIBbHOM IIKOJE, a B KypCc€ XUMHUU OCHOBHOM ILKOJIBI
IPOMCXOIUT UX Pa3BUTHE U COBEPLICHCTBOBAHHUE.

3.0nmncanue MecTa y4eOHOr0 mpeaMera B y4eOHOM ILJIaHe.
[TporpammMa Kypca XUMHHM JI1 OCHOBHOH IIKOJIBI pa3padaThiBajach ¢ y4€TOM ME€pPBOHAYAIbHbBIX
NpECTaBICHUHN, MOMYYSHHBIX YYAIIUMUCS B HAYAJIBHOM INKOJIE NMPH U3YYECHHH OKPYXKAIOIIEro
MHpa.
[Ipennaraemas mporpaMMa XOTSI M HOCHUT OOIIEKYJIBTYpHBIH XapakTep M HE CTaBUT 3aqady
npoeCCHOHATBHON MOATOTOBKM YYallIMXCs, TEM HE MEHEe, MO3BOJSET UM OIpPENSIUThCS C
BbIOOpOM TIpodiis 00yUeHHS B CTapIIei IIKOJIE.
bazucHbIil yueOHBIN TJ1aH Ha M3y4YeHHE XUMHUHU B 9 Kitacce OTBOIUT 2 y4eOHBIX yaca B HEIEIIO,
no 70 gacoB B roa. Cpok peayu3aiiy IporpaMMbl — OMH Y4eOHBIH TO.

4.JInyHOCTHbIE, MeTamnpeAMeTHble M TMpeJIMeTHbIe Ppe3yJbTAThl OCBOEHHS Y4eOHOro
npeaMera

[Ipn wu3yyeHMM XUMUM B OCHOBHOW IIKOJE O0OeCreYnBaeTcss JTOCTHIKEHUE IJUYHOCTHBIX,
METanpeMETHBIX U MMPEIMETHBIX PE3yIbTaTOB.

JInuHocTHBIE:

® B I[CHHOCTHO-OPHEHTAIMOHHOHN Cepe — TYBCTBO TOPJOCTH 32 POCCUUCKYIO
XAMUYECKYIO HayKy, TYMaHU3M, OTHOILIECHUE K TPYyAy, LEICYCTPEMIIEHHOCTD;

e (opmupoBaHUE IIEHHOCTH 3JJ0POBOTO U O€30MaCHOTO 00pa3a KU3HH; YCBOCHUE MPABUII
WHAUBUAYAIBHOTO M KOJIJIEKTUBHOTO 0€30M1aCHOTO MOBEACHUS B UPE3BhIYAHBIX
CUTYalHsIX, YTPOKAIIUX KU3HU U 310POBBIO JIOJEH;

® B TPyZIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JabHEHIIICH
00pa3oBaTeNbHON TPACKTOPHH;

® B I[I03HABATEIHHOW (KOTHUTUBHOW, HHTEJUIEKTYalIbHON) chepe — yMEHHE YIPaBisaTh
CBOEH MMO3HABATEIbHON NESITEIHLHOCTDIO.



e (QopmMHupOBaHUE OCHOB HKOJIOTHYECKOM KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTHUECKOTO MBILIUICHHUS, PA3BUTHUE OIBITa SKOJIOTMUYECKA OPUEHTUPOBAHHOM
pedIeKCUBHO-OLIEHOYHON U IPAKTHUYECKON JEeSATENbHOCTH B )KU3HEHHBIX CUTYaIUsX;

MeranpeamerHble:

® YMEHHE CaMOCTOSITEIPHO OMPEACISATh eI CBOETO OOYYCHHsI, CTABUTh M (POPMYITHUPOBATH
JUtst ce0st HOBBIE 3a7a4i B yu€Oe M 03HABATENIbHOM ACSITeNbHOCTH, Pa3BUBATh MOTUBHI U
MHTEPECHI CBOEH MTO3HABATEIIBHON JIEATEIbHOCTH;

® YMEHHE CAMOCTOSTEIBHO IIJJAHUPOBATh IIyTH JOCTHXKEHHMS LeJIed, B TOM YHCIE
aJbTEPHATUBHBIC, OCO3HAHHO BBIOMpaTh Hambojee A(PPEeKTUBHBIE CIOCOOBI peIICHUs
yueOHBIX U MO3HABATEIHHBIX 3a7a4;

® YMEHHE COOTHOCUTb CBOM JICUCTBHSl C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYILECTBIATH
KOHTPOJIb CBOEW JI€ATEIbHOCTH B MPOIECCe AOCTHXKEHUSI pe3yabTara, OMpeNeisiTh
CrocoObI IEUCTBUI B paMKax MPEIIOKCHHBIX YCIOBUN U TPeOOBaHMM, KOPPEKTUPOBATH
CBOH JICUCTBUSI B COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYallUEH;

® yMEHHE OILIGHWBATh TMPAaBUJIBLHOCTb BBIMOJIHEHUS Yy4eOHOM 3amayd, COOCTBEHHBIE
BO3MOKHOCTH €€ PEIICHHUS;

® BJIaJICHHE OCHOBAMHU CaMOKOHTPOJISI, CAMOOILICHKH, NIPUHATHS PEIIEHUN U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpa B yueOHOM U MO3HABATEIHHON JESTENbHOCTH;

® YMEHHE OMNpeAeNsiTh MOHITHUSA, CO3/1aBaTh OOOOLIEHMs, YyCTaHAaBIWUBAaTh AaHAJOTHUH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITENIbHO BbIOMpPaTh OCHOBAaHUS U KPUTEPUH IS
KJIacCCHU(PUKAIIMU, YCTAHABIMNBATh MPUIHNHHO-CICICTBCHHBIE CBS3U, CTPOUTH JIOTUYECKOE
paccyxaeHue, yMo3aKkiItodeHne (MHIyKTUBHOE, JEAYKTUBHOE U IO aHAJIOTUHU) U AeNaTh
BBIBOJIbBI;

® YMEHHE CO3[1aBaTh, IPUMEHATh U MPEOOPa30BbIBATH 3HAKM M CHUMBOJIbI, MOJIEIH U CXEMBI
JUTSI pellieHrs yueOHBIX U MO3HaBATEIbHBIX 3a/1a4;

® YMECHHE OpPraHU30BBIBATH Y4E€OHOE COTPYIHHUYECTBO M COBMECTHYIO [EATEIBHOCTH C
YUHTEIEeM M CBEPCTHUKAMM; pabdOTaTh MHIAMBUAYAIbHO W B TPYIIE: HAXOJUTh oOIiee
pelieHre U paspemarbh KOH(MIUKTHI Ha OCHOBE COIVIACOBAHUS MO3UIUN U yuéTa
UHTEPECOB; GOPMYINPOBATh, APTYMEHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

® YMEHHUE OCO3HAHHO MCMOJb30BaTh PEYEBBIE CPEJICTBA B COOTBETCTBUH C 3a7adeu
KOMMYHHUKAIIUH JIJIs1 BBIPAXKEHUS CBOMX YYBCTB, MBICIIEH U TOTpeOHOCTENH;
MJIAHUPOBAHUS U PETYJSLMKI CBOCH JIEATEbHOCTH; BIaJICHUE YCTHON M MUChbMEHHOM
peYbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYbIO;

e ¢dopMUpOBaHME U  pa3BUTHE KOMIIETEHTHOCTH B  0O0JacTH  HUCHOJb30BaHUS
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI;

e (dopMUpOBaHHE M Pa3BUTHE 3KOJOTUYECKOTO MBIIUICHHUS, YMEHHUE MPUMEHSTH €ro B
MO3HABATEIbHOW, KOMMYHUKATHBHOHM, COIMAIBLHON TIPAKTUKE M MPOPECCHOHATBHOU
OpUEHTALIUU.

IIpeamerHbIe:

1.B no3naBaresibHOM cepe:

® NaBaTh ONPEIECICHUS H3YYCHHBIX MOHATHI: «XUMHUYECKUU JIIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE BEIIECTBA», «BELIECTBOY», «XUMHUUECKas (popMyiar,
«OTHOCUTENbHAsE aTOMHAas  Macca», «OTHOCUTEIbHAs  MOJEKYJIspHas  Maccay,
«BAJICHTHOCTH», «CTEIEHb OKHUCIEHUSA», «KPUCTAUINYECKAs] PEIIETKa», «OKCUABDY,
«KHUCIIOTBI», «OCHOBaHUS», «COINY», «aM(OTEPHOCTHY, «HHIUKATOPY, «IEPHOIUICCKHIA
3aKOH»,  «IepUOJUYEecKast TabJIMIa»,  «U30TOMBD»,  «XUMHYECKas  CBS3bY,
«QIEKTPOOTPULIATENLHOCTEY», «XUMHUYECKas pEaKIUs», «XUMUYECKOE YpaBHEHHUE,
«TEHETHYEeCKasi CBS3b», «OKHUCIEHHE», «BOCCTAHOBJIECHUE», <OIEKTPOJIMTHYECKAs
U CCOIUAIUSY, «CKOPOCTh XUMHUECKOW peaKinm;



® QOIIHuCaTh ACMOHCTpPAIMOHHBIC u CaAMOCTOATECIIBHO MMPOBCACHHLIC XUMHNUYCCKHUC
JKCIIEPUMEHTHI;

® ONUCHIBATh U PA3INYaTh M3yYEHHBIE KIJIACCHI HEOPraHMYECKHX COEIWHEHUH, MpPOCThbie U
CJIOKHBIE BEIIECTBA, XUMHUUECKHUE PEaKIUH;

® KJacCU(PUIMPOBATH U3yUYE€HHBIE OOBEKTHI U SIBICHUS;

® JICJIaTb BBIBOABI W  YMO3AKJIKOUCHUA U3 HaGHIOHGHHﬁ, HN3YUCHHBIX XHUMHUYCCKUX
3aKOHOMEPHOCTEN, MPOTHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIECTB MO AHAJIOTHH CO
CBOMCTBAMH U3YYEHHBIX;

® CTPYKTYypUPOBaTh M3YYEHHBI MaTepuaa U XMMHUYECKYI0 MH(OpMAIHIO, MOJIYYEHHYIO W3
JIPYTUX UCTOYHHUKOB;

® MOJIEIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB 1-3 mepuo0B, CTPOECHUE MPOCTHIX MOJIEKYIT;

2.BIICHHOCTHO — OpMEeHTAIIMOHHOM cepe:
® AQHAM3HWPOBATH W OICHUBATH IOCIEJICTBUS I OKPYXAIOIIeH cpeabl OBITOBOH U
MIPOM3BOJICTBEHHON JCATEIIBHOCTH YEIOBEKa, CBA3aHHOM C ImepepaboTKOI BEIIECTB;
3. B TpynoBoii cepe:
® IIPOBOJUTH XUMUYECKUM DKCIIEPUMEHT;
4. B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH:

® OKa3bIBaTh IIEPBYIO IIOMOILG IIPU OTPABICHUAX, OXKOraX U JAPYIUX TpaBMax, CBA3aHHBIX C
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAHUEM.

4.Conep:kaHue y4eOHOr o npeamera

Beenenue. O01mas XapaKTepuCTUKA XUMHYECKHX 3JIEMEHTOB M XMMUYECKUX PeaKIHil.
Ilepuoauyeckuii 3axoH u Ilepuoanyeckas cucrema

xumMudecknx 3aeMenToB . U. Menaeneena (10 4)

XapakTepuCTHKa DJEMEHTa [0 €ro MojokeHuro B Ilepuoandeckoil cucreMe XMMHUYECKUX
sneMmeHToB [[. . MenneneeBa. CBOCTBa OKCHIOB, KHCJIOT, OCHOBAaHUW U COJIEH B CBETE TEOPHUU
AIEKTPOJIUTUYECKON JUCCOLMAIIMM M OKHUCIEHHUS-BOCCTaHOBJICHUs. [IOHSATHE O mMepexoIHbIX
anemeHTax. AMpoTepHOCTh. ['eHeTnuecknii psi mepexoHoro aemMenTa. [lepuoanueckuii 3aKoH
n llepmogmueckas cucrema xumuueckux dieMeHTOoB J[. WM. Mengeneea. Xumuueckas
OpraHu3aIys >KMBOM M HEKUBOW MPUPOJIbl. XUMUYECKUH COCTaB sipa, MAHTUU M 3€MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KJIETKaX JKUBBIX OpPraHM3MOB. Makpo- U MHKPOIJIEMEHTHI.
O06o0menre cBeIeHUH 0 XMMHUYECKHX peaknusx. Kmaccupukamus XUMHYECKUX PEeaKIuil 1o
Pa3IUYHBIM TPU3HAKAM: «YHCII0O U COCTAaB pearupyromux # o0pa3yloIIUXCcs BEIIECTBY,
«TeraoBoM  3(PQeKT», «HampaBlEHUE», «U3MEHEHHE CTElEeHEeW OKHCIEHUS DJIEMEHTOB,
00pa3ymoIuX pearupyromirie BemecTBay, «pasay, «MCIob30oBaHue KaTanuzaropay. [lorsTtue o
CKOPOCTH XHMMHYECKOW peakuuu. DakTopbl, BIMSIOMME HA CKOPOCTh XWMHUYECKHX PEAKIIMM.
Karanuzarops! u katanu3. MHrHOUTOPBI. AHTHOKCHUAAHTHL.

JdemoHcTpanmu.

Paznuunbie ¢opmer Tabmunsr J[. M. MenaeneeBa. Mogenu aTtomMoB 3ieMeHTOB 1—3-ro
nepuoioB. Mozens CTpOoeHUs 3eMHOro miapa (MmomepeduHbIi pa3pes). 3aBUCHMOCTh CKOPOCTH
XMMUYECKOW peakluu OT TMPUPOJAbl PEarupyronux BEHIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM pEeaKIUU OT KOHIIEHTPALMM pPEarupyronuxX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMUYECKONW peakuud OT IUIOMIaJAM CONPUKOCHOBEHHUS PEarupyroluX BEIIECTB («KUIISIIHI
CJIO»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKON peaknuu OT TEeMIEPaTyphl pearupyrommx



BelleCTB. ['OMOreHHBII M TreTeporeHHbI  Karanusbl. @OEpMEHTAaTUBHBIA  KaTajus.
NurubupoBanue.

JlabopaTopHbIe ONBITHI.

1. ITomyyeHnne ruaApOKCUIA IMHKA U UCCIIEIOBAHUE €r0 CBOMCTB. 2.MoiennpoBaHue MOCTPOCHUS
[Tepuoanueckoit cucreMbl xumuueckux snemeHToB /. V1. Menaeneesa. 3. 3aMelieHue xKejie3om
Meau B pactBope cyiabdara menu (II). 4. 3aBUCHMOCTH CKOPOCTH XUMHYECKON pEaKIuu OT
IPUPO/IBI PEArHPYIOIINX BEIIECTB HA PUMEPE B3aUMOJIEHCTBUS KUCIOT C METAJUIaAMHU.

5. 3aBUCHMOCTh CKOPOCTH XMMHMYECKOW pEaKIMU OT KOHIIEHTPALlMHM PEarupyrolnx BENIECTB Ha
IIpUMeEpe B3aUMOJEHCTBUS LIMHKA C COJITHOM KMCIIOTOM pa3IMYHON KOHUEHTPALUH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKIMK OT IUIOMAAN CONPUKOCHOBEHUS PEarupyrommx
BeulecTB. 7. MopaenupoBaHUE «KHUITALIETO CJ0s». 8. 3aBUCHUMOCTb CKOPOCTHM XUMHYECKON
peakIuu OT TEMIEPATYPhl PEarupyrOLINX BEIIECTB HAa MPUMEPE B3aUMOJCHCTBUS OKCUAA MEAU
(I) ¢ pacTBOpoM CepHOM KHCIOTHl PAa3IM4YHOM TemmepaTypsl. 9. Pasznoxenue mnepokcuaa
BoZlopoaa ¢ momoinisio okcuaa mapranna (IV) m karamasel. 10. OOHapykeHHE KaTajda3bl B
HEKOTOPBIX MUIIEBBIX NMpoaykrax. 11. MHruOupoBaHue B3aUMOJCHCTBUS KHCIOT C METaJlJIaMU
YPOTPOIIMHOM.

IIpenmeTHble pe3yJbTaThl 00yYeHHS

VYyamuiicst 10J15KeH ymemp:

MCIIOJIb30BaTh MIPU XapaKTEPUCTUKE MPEBPALIECHUI BEIIECTB MOHATHUS: «XUMHUYECKasl pEeaKLMs»,
«peaKklUy COCTMHEHUSN», «PEaKLUUU Pa3IoKEHU», «PEaKuu 0OMEeHay, «peakluy 3aMeLICHU,
«peaklUy HEUTpanu3alun», «3IK30TEPMUUYECKUE PEAKLHUHW», «IHIOTEPMUYECKHE PEAKLUN»,
«o0paTUMBble peakluu», «HEOOpaTUMBbIE pPEAKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakIu», «rOMOTE€HHBIE PEAKLUUY», «TETEPOre€HHBIC PEAKIHNHN», «KATATUTHYECKUE DPEAKIUN»,
«HEKATaJIMTUYECKHE pEeaKIHn», «TerIoBoM 3(G(EKT XUMHUYECKOM peakuumu», «CKOPOCTh
XUMUYECKON PeaKluny, «KaTallu3aTop»;

XapakTepU30BaThb XHUMHUYECKHME DSJIEMEHThl |—3-r0 MNepuojoB IO HX MOJOXKEHHIO B
[lepuonnueckoit cucreme xumuueckux daeMeHToB /. M. MeHpneneeBa: XMMHYECKHM 3HAK,
MOPSIAKOBBIM HOMEp, MEPUOJ, TpyIa, MOATPYyNNa, OTHOCUTEIbHAs aTOMHAas macca, CTPOEHUE
atoma (3apan Aapa, YHCIO TPOTOHOB M HEUTPOHOB B fAApe, OOIIee YHUCIO BIIEKTPOHOB,
pacnpeeseHre 31eKTPOHOB 10 3JIEKTPOHHBIM CIIOSIM, IPOCTOE BEIIECTBO, (hOopMyIia, Ha3BaHHUE U
THUI BBICILIETO OKCHA U TUAPOKCH/IA, JIETYUEro BOJOPOTHOTO COSAMHEHUS (111 HEMETAIJIOB));
XapaKTepu30BaTh OO0IIME XHMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIOB M TUAPOKCHUIOB;
IPUBOIUTH MPUMEPHI PEAKIIUI, ITOATBEPIKIAIOIINX XUMUYECKHE CBOMCTBAa aM(OTEPHBIX OKCHUIIOB
Y TUJIPOKCHJIOB;

J1aBaTh XApPAaKTEPUCTUKY XUMHUYECKMX pEaKUUi IO YUCIY M COCTAaBy HMCXOIHBIX BEILIECTB U
IPOAYKTOB peaKklUu; TEIIoBOMY 3P ¢eKTy; HAmpaBICHUIO MPOTEKAHUS PEAKIMH; U3MEHEHUIO
CTENEHEW OKHCIIEHUsI 3JEMEHTOB; arperaTHOMY COCTOSIHMIO HCXOIHBIX BELIECTB; Y4YacCTHIO
KaTaan3aTopa;

OOBSCHATH M TMPHUBOJIUTH MPUMEPHI BIUSHUS HEKOTOPBIX (PAKTOPOB (MPHPOJA pearupyromIux
BEILECTB, KOHLIEHTpAlUsl BEIIECTB, JaBICHUE, TEMIEpaTypa, KaTaJlu3aTrop, HOBEPXHOCTh
CONPMKOCHOBEHMSI pEarupyroluX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEAKLINN;

HaA0JI0/1aTh U OMKCHIBATh YPaBHEHUS pEaKLUi MEX]y BEIIECTBAMHU C MMOMOIIBI0 €CTECTBEHHOIO
(PYCCKOTO MM POJHOTO) S3bIKA U SA3bIKA XUMUHU;

MPOBOAMUTH OIBITHI, MOJATBEPKIAIOUINE XMMHUYECKHE CBONCTBA aM(OTEPHBIX OKCHIIOB U
THJIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMUMUYECKOH peakiiu OT Pa3IUYHBIX (aKTOpPOB (IIpUpoIa
pearupyromux BeUNIECTB, KOHLEHTpauus BELIECTB, JABJICHHE, TEMIIEpaTypa, KaTaau3aTop,
MOBEPXHOCTH CONIPUKOCHOBEHHUSI PEAarupyromux BEIIECTB).

MeTtanpeameTHsblie pe3yJabTaThl 00y4eHH s
VYyamuiicst 10J15KeH ymemp:



OTIPECNATh 1eNh Y4eOHOU MEeATEIHHOCTH C MOMOIIBIO YYUTEIS] M CaMOCTOSATEIHHO, UCKATh
CpeICTBa €€ OCYIIECTBJICHHs, paboTas MO IJIaHy, CBEPATh CBOM JACWUCTBUSA C LENbI0 U MpPU
HEOOXOUMOCTH UCTIPABIISATEH OMIUOKH C IIOMOIIBIO YUUTENSI U CAMOCTOSTENBHO;

COCTABJISITh aHHOTALIUIO TEKCTA;

CO3/1aBaTh MOJIENIH C BBIJEICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA M MPEICTABICHUEM
UX B IPOCTPAHCTBEHHO-TPapUUECKON TN 3HAKOBO-CUMBOJINYECKOH (popme;

OTIPECIIATh BUJIBI KIIAaCCU(UKAIINHN (€CTECTBEHHYIO 1 HCKYCCTBEHHYIO);

OCYILIECTBIIATh MPSAMOE IETYKTUBHOE JI0KA3aTENbCTBO.

Tema 1. Metamibl (14 4)

[Tonoxxenue merannoB B [lepuoanueckoit cucreMe xumuieckux sineMentoB [[. M. Menaeneena.
Mertannudeckas KpUCTAUIMYECKAss pelieTka W MeTauThdeckas XUMHuYeckas cBsa3b. OOmime
¢dbus3ndeckue cBoricTBa MeTawioB. CIutaBbel, MX CBOWCTBA M 3HAYCHHE. XUMHUYECKHUE CBOMCTBA
METaJVIOB KaK BOCCTAHOBUTEJIECH, a TAK)XKE B CBETE UX IMOJIOKEHUS B DJIEKTPOXUMHUUYECKOM PSAY
HarpspKeHuH MeTauioB. Koppo3usi MeTaiioB u crmocoOsl 00pbObI ¢ Hell. MeTauibl B PpUPOJIE.
O61u1re cnocoObl UX MOTYYCHHUS.

O0umas xapakTepUCTHKA WMIEJOYHBIX MeTaJ10B. Mertauiel B nipupojie. O0mme crmocoosl ux
nonydeHusi. Ctpoenue artomoB. lllenouynsie MeTanmel — MOpOCThie BemlecTBa. BakHeliue
COEMHEHUS ILEIOYHBIX METaNIOB — OKCHUJBI, THIPOKCHIBI U COJU (XJOPHIbI, KapOOHATHI,
cynbdarbl, HUTPATHI), MX CBOWCTBAa W NpPUMEHEHHE B HapoAHOM Xo3siicTBe. Kamnuiinble
yI0OpeHUsI.

OO0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoArpynns! II rpynnel.

Crpoenune aromoB. Illenouno3eMenbHble METAIBI — MPOCThIE BellecTBa. BaxkHeime
COCIMHEHUS IIETOYHO3EMENbHBIX METAUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,
KapOOHaThl, HHUTpaAThl, Ccyiabdarel, (ocdarsl), WX CBOWCTBA W TNPUMEHEHHE B HAPOJTHOM
XO3SIICTBE.

ANOMUHUM.

Crpoenue atoma, (pu3mveckue W XHMHYECKHE CBOWCTBA MpocToro BemiectBa. CoenuHeHUs
QTIOMUHHS — OKCHUJ U TUAPOKCHI, UX aM(OTEpHBIA XapakTep. BakHeHme coimm aqroMUAHHUS.
[IpuMeHeHNe amOMUHUS U €r0 COCIUHEHUN.

Keneso.

CrtpoeHnue atoma, QU3MYECKHE U XHUMHUYECKHE CBOWCTBA IMPOCTOTO BeEIIecTBAa. | eHeTHueckue
pansl Fe™ u Fe®.

Baxueiiine conu >xene3a. 3HaUCHHUE XKejle€3a U €ro COCAMHEHUM JUIsl MPUPOJBI U HAPOJAHOTO
XO0341CTBa.

JdemoncTpanmu.

OO0pa3ibl MIENOYHBIX M IIEIOYHO3eMEeTbHBIX MeTauioB. OOpasnpl crutaBoB. B3aumopeicTeue
HaTpusl, JIUTUS W KalblUsd C BOJAOM. B3aumoaeicTBUE HATpusi U MarHus C KHUCJIOPOIOM.
B3anmopeiicTBrue metamioB ¢ HeMetauiamu. [lomydenne rugpokcuaos xxenesa (II) u (I11).
JlabopaTopHble ONBITHI.

12. B3aumoeiicTBUEe pacTBOPOB KHUCIOT M cojiek ¢ MetaimiaMmu. 13. O3HakoMIJIEHUE C pyJdaMu
xkene3a. 14. OxpammBaHHME TUIAMEHHM COJIIMM IIEJIOYHBIX MeTayyioB. 15. BzaumopeiictBue
KaJblus ¢ BoAou. 16.1Tonyuenne ruipokcuaa Kaablus U UCCIEIOBAHUE €TI0 CBOMCTB.

17. TlonydyeHue THAPOKCUIA aTIOMUHUS M UCCIEJOBaHHE ero cBOMCTB. 18. B3aumopeiicTBue
kene3a ¢ constHoi kucnmoTor. 19. Ionmyuenune runpokcunoB xene3a (1) u (III) u uzydyenune ux
CBOJCTB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUsA

VYvuamuiics J0J1KeH ymemp:

UCIIOJIB30BaTh MPU XapAKTEPUCTHUKE METAUIOB M MX COCAUHEHHUU TOHATHS: «METAIIbD), P
AKTUBHOCTH  METAJUIOB»,  «UIEJIOYHBIE  METAUIb»,  «IICJIOYHO3EMEIbHBIE  METAaJUIbI»,
UCIIOJIB30BaTh UX IPU XapaKTEPUCTUKE METAUIOB; JaBaTh XapaKTEPUCTHUKY XHWMHUYECKHX
AJIEMEHTOB-METAJIJIOB (LIEJIOYHBIX METAJJIOB, MAarHus, KajblWs, aJIOMUHUSA, JKeJle3a) Mo MX
nonoxkenuto B Ilepuognueckoit cucreme xumuueckux osiementoB JI. M. Menneneesa



(XMMHUYECKUI 3HAK, TOPSIKOBBIA HOMED, MEPUOJ, TPYIIIA, MOATPYINa, OTHOCUTEIIbHAS aTOMHAs
Macca, CTpoeHHe aToma (3apsn sapa, YKCIO MPOTOHOB M HEUTPOHOB B sNpe, OOIIEEe YMCIIO
AJIEKTPOHOB, pacHpeleieHue »HIIEKTPOHOB IO BJIEKTPOHHBIM CIIOSIM), TPOCTOE BEIIECTBO,
dbopmysa, Ha3BaHKWE W TUIT BBICIIIETO OKCHUJIA U THAPOKCUIA);

Ha3bIBAThb COCAUHCHHNA MCTAJIJIOB U COCTABJIATH UX (bOpMy.HBI I10 Ha3BaHHUIO,

XapaKTepU30BaTh CTPOCHHUE, OOIIMEe (PU3MUECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAJIJIOB;

OOBSCHATh 3aBUCHUMOCTb CBOMCTB (MJIM TPEICKAa3bIBaTh CBOMCTBA) XHMHUUYECKHX JJIEMEHTOB-
MCTAJIJIOB (pazmyc, MECTAJINIMYCCKUC CBOﬁCTBa DJIEMCHTOB, OKHCIHMTCIBbHO-BOCCTAHOBUTCIIBHBIC
CBOMCTBA JIEMEHTOB) M 00pa3yeMbIX UMHU COSIUHEHUH (KHUCIOTHO-OCHOBHBIE CBOKWCTBA BBICIIIMX
OKCHUIOB H FI/I,Z[pOKCI/I,Z[OB, OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC CBOﬁCTBa) OT IIOJIOKCHHUS B
[Tepuoanueckoil cucreme xumuueckux 3remeHToB 1. 1. Menneneena;

OIHCHIBAThH O0IIME XMMHUUECKHE CBOWCTBA METAJUIOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJHOTO) s3BIKA U SI3bIKA XUMUU;

COCTABJIAITh MOJICKYJISIDHBIE YPAaBHEHUS DPEAKLUN, XAPAKTEPU3YIOIIMX XUMUYECKHE CBOMCTBA
METaJUIOB W WX COCIWHCHMH, a TakXKe OJJICKTPOHHBIC YpPaBHEHHS IIPOILIECCOB OKUCIICHUS-
BOCCTAaHOBJICHUA,

YpaBHEHUS JJICKTPOJUTUYECKON JWCCOLMAIMK;, MOJEKYJSIPHBIC, TIOJHBIE W COKpAICHHBIC
MOHHBIC YPaBHEHUS PEAKIINI C y4aCTHEM 3JIEKTPOIUTOB;

YCTaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U MEX/Iy CTPOSHHUEM aTOMa, XUMHUYECKOHN CBSI3bIO,
TUIIOM KPUCTAJUIMYECKON PELIETKH METaIOB M UX COEAMHEHHH, UX OOMUMHU (HU3NYECKHUMU U
XHUMHUYECKHMMHU CBOMCTBAMU,

OIIUChIBATh XHUMHUUYCCKHC CBOﬁCTBa MCJIOYHBIX M IICJIOYHO3CMCIBHBIX MCTAJJIOB, a4 TaK¥XKEC
ATIOMUHHS U KeJle3a U UX COCIUHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJIHOTO)
SA3bIKA U A3bIKA XUMHU,

BBITIOJIHSITh, HAONIOZATh W OINHUCHIBATH XHUMHYECKHUH OSKCIEPUMEHT I10 paclo3HaBaHHUIO
Ba)KHefIIHI/IX KaTHUOHOB MCTAJJIOB, I‘I/I,Z[pOKCI/I,Z[-I/IOHOB;

SKCTIEPUMEHTAIIBHO  HMCCJIEIOBAaTh CBOMCTBAa METAVIOB W HMX COCIUHECHHWM, pElIaTh
AKCIIEPUMEHTAJIbHBIE 33]1a4M M0 TeMe «MeTaby;

OTHUCBHIBATh XUMHUYECKHH DKCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
SA3bIKA U A3bIKA XUMHU,

MPOBOJIUTH PacyYeThl MO XUMHUYECKUM (OpMYyJIaM U ypaBHEHHUSM PEaKIHMK, MPOTEKAIOIINX C
y‘-IaCTI/IeM MCETAJIJIOB U UX COGHHHGHHﬁ.

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHU s

VYyamuiicst 10J1KeH ymemp:

pa6OTaTI> o COCTAaBJICHHOMY IUIAHY, HCIIOJNB3YysA HapdAy C OCHOBHBIMU H JOINOJIHUTCIILHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CloKHBIC Tpubopsl, cpeacTBa MKT); ¢ momompio yaurtens
OT6I/IpaTI> AJI pCIICHUA y‘IGGHBIX 3aa4 HCOGXOI[I/IMBIG CJIOBApu, SHIUKIIONICANH, CIIPABOYHHKH,
AIEKTPOHHBIE AUCKHU;

COIIOCTABJIATh U OTOMPaTh MH(POPMALUIO, MOJYYECHHYIO M3 Pa3IMYHBIX HCTOYHHUKOB (CIOBapH,
SHIUKJIONIEIUH, CTIPABOYHUKH, HJIEKTPOHHbBIE UCKH, ceTh HTepHeT);

NpPEACTaBIATh MHPOPMALMIO B BUAE TaOJMI,, CXEM, OMOPHOTO0 KOHCIIEKTa, B TOM YHUCIE C
npumeHenuem cpencts UKT;

0(pOpPMIIATH CBOM MBICIIM B YCTHOM M MUCHMEHHOM pedr ¢ y4ETOM CBOUX YUEOHBIX M KU3HEHHBIX
pEYEBBIX CUTYalMi, B TOM yucie ¢ npuMeneHueM cpencts UKT;

COCTAaBJISITh PELICH3UIO Ha TEKCT;

OCYIIECTBIISITh JOKA3aTeNbCTBO OT MPOTHUBHOTO.

Tema 2. IIpakrukym 1. CBoiicTBAa META/UIOB M HX coequHeHui (2 u)!

1. OcymecTBieHue HENOYKH XUMUYECKUX TmpeBpamienuil. 2. Ilomydenue u  cBoiicTBa
COEIMHEHUN MeTalioB. 3. PelleHMe SKCHEpUMEHTAIBHBIX 3a7ad Ha paclo3HaBaHUE U
MOJIy4YeHUE COSAMHEHHUI METalIoB.



IIpeamMeTHbIe pe3yabTaThl 00y4eHus

VYyamuiicst 10J1KeH ymemp:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYI0OBaHHEM U HarpeBaTebHBIMU PUOOPaMHU B COOTBETCTBUU
C MpaBHJIaMH TEXHUKH O€3011aCHOCTH;

HaOJI01aTh 32 CBOMCTBAMU METAJUIOB U UX COCTUHEHUHN U SABJICHUSAMH, IPOUCXOASIINMH C HUIMU;
OINHUCBIBATh XMMHUYECKHH 3KCIIEPUMEHT C MOMOILBI0 €CTECTBEHHOrO (PYCCKOrOo WM POAHOIO)
SI3BIKA U SI3bIKA XUMUU;

JieN1aTh BBIBOJIBI IO PE3Y/bTaTaM IIPOBEIEHHOTO SKCIEPUMEHTA.

MeTanpeaMeTHbIe pe3yJibTaThl 00yYeHHs

VYyamuiicst 10J15KeH ymemp:

OTIpeNeNiTh, UCXOAS M3 y4yeOHOH 3amaul, HEOOXOIUMOCTh HCIIONBb30BAaHUS HAOIIOACHUS WM
JKCHEPUMEHTA.

Tema 3. Hemeramiabl (25 4)

OO0masi xapakTepuCTUKa HEMETAIOB: MOoJIoKeHHe B [leproaumdeckoil crucTeMe XUMHYECKHX
snemenToB J[. . MenpaeneeBa,0cO0EHHOCTH CTPOSHHUSI aTOMOB, 3JIEKTPOOTpHUIIATETHHOCTH (D0)
KaKMepa «HEMETAUIMYHOCTHY, psia D0. Kpucramimueckoe CTpO€HUE HEMETAIJIOB — IIPOCTHIX
BemecTB. Autorponusa. duszndeckue CcBOWCTBA HEMETAIOB. OTHOCUTEIBHOCTh MOHATHI
«METaJ» U «HEMETAJLI.

Bonopoa.llonoxenue Bomopona B Ilepuoandeckoid cucteMe Xumuyeckux snemeHtoB J[. .
MenneneeBa. CtpoeHue atomMa U MoJieKysbl. DU3NUYECKHEe U XMMUYECKHE CBOWMCTBA BOAOPO/A,
€ro MoJIy4YeHUE U IPUMEHEHUE.

Bonaa.

Crpoenue Monekyibl. Bogopoanas xumudeckas cBsizb. @U3nueckue CBOMCTBA BOJbl. AHOMAIUU
CBOMCTB BOIBI. ['mapodunpHbie U TUAPO(POOHBIE BemiecTBA. XUMHUYECKHE CBOWCTBA BOJBI.
Kpyrosopor Bomet B mpupoae. Bomooumctka. Aspamuss BOAbl. BHITOBBIE  (UIBTPHI.
MunepanbHbie BOAbI. JJucTHIIMpoBaHHas BOIa, €€ MOIy4eHHEe U IPUMEHEHHE.

O0mas xapaKTepuCcTHKA raJJOreHoB.

Crpoenue atomoB. [IpocThie BeliecTBa U OCHOBHBIE COEIMHEHHUSI TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenust o xyope, 6pome, ¢prope u ione. [lpuMeHeHne raJoreHoB U X COSIUHEHUH B
HapOJHOM XO3SMCTBE.

Cepa.

Crtpoenue aToma, aJl7IOTPONHs, CBOMCTBA U MPUMEHEeHHE pomoOndeckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonyuyenue, cBoiictBa u npumeHeHue. CepHasi KMCIOTa U €€ COJIM, UX IPUMEHEHHUE B
HapOAHOM X03sicTBe. [IpON3BOACTBO CEPHON KUCIOTHI.

A3or.

CTtpoeHune aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BeniecTBa. AMMHAaK, CTPOECHHE, CBOMCTBA,
nonyueHue u npuMenenue. Comu aMMOHHUS, UX cBoWicTBa U nmpumenenue. Oxcuapl azota (1) u
V).

A3OTHas KHCIIOTa, €€ CBOWCTBA U MpUMeHeHUe. HUTpaThl 1 HUTPUTHI, MPOOIEMa UX COJIEPIKaAHUS
B CEJIbCKOXO03IUCTBEHHOM MPOAYKIIMH. A30THBIC yIOOPECHHUS.

Dochop.

Ctpoenue aroma, ayuIOTPOINHs, CBOMCTBa Oeinoro u kpacHoro ¢ocdopa, X NPUMEHEHHE.
OcHoBHble coeauHeHus: okcua (ocdopa (V) u  oprodocdopHas kuciaora, (ocdarsl.
®docdopHbie y1oOpeHus.

Yraepoa.

Crtpoenue aroMa, aJuloTponus, cBoicTBa Moaudukamui, npumenenne. Oxcunbl yraepona (1) u
(IV), ux cBoiicTBa u mpumeHeHue. KapOoHAThI: KalbIUT, COJA, MOTAIll, UX 3HAYECHUE B IPUPOJIC
U J)KM3HU YeJI0BeKa.

Kpemuuii.



CrpoeHue aToMa, KpUCTANIMYECKUII KPEMHUH, €ro cBOMCTBAa U NnpuMeHeHue. OKcuj KpeMHus
(IV), ero npuponasbsie pazHOBUAHOCTH. CHUIMKATHI. 3HaYE€HUE COCAMHEHUN KPEMHHs B KUBOW U
HexuBoU npupoze. [IoHdaTre 0 CHIMKAaTHON IMPOMBIIIIIEHHOCTH.

JdemoHcTpanmu.

OOpa3ipl  raJloreHoB — TPOCTHIX BEIIECTB. B3auMoneiicTBHe TaJloreéHOB C HAaTpHEM, C
aTrOMUHKMEM. BrITecHeHHE XJ0poM OpoMa WiIM MOJia U3 PacTBOPOB MX colieid. B3anmopeiicTeue
cepsl C METAJUIAMH, BOJOPOIOM U KUCIOpPOAOM. B3anMoaeicTBre KOHIEHTPUPOBAHHON a30THOU
KHCIJIOTBI ¢ MeAblo. llornomenne yriaem pacTBOPEHHBIX BEIIECTB MM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriieM. OOpasibl IPUPOIHBIX COeNMHEHHH XJ10pa, cepbl, ocdopa, yriepoaa,
kpeMHusi. O06pa3iibl BAXKHEUIINX AJI1 HAPOJHOTO XO035HCTBA CyNlb(aToB, HUTPATOB, KapOOHATOB,
docdaros. Obpasibl cTEeKIIa, KEPAMHUKH, [IEMEHTA.

JlaGopaTopHbie ONbITHI.

20. Ilonyuenue u pacno3HaBaHue Bojopona. 21. MccinenoBaHue MOBEPXHOCTHOTO HaTSDKEHUS
BOJIbI. 22.PacTBOpeHME MEepMaHTraHaTa KaJusl WJIM MEIHOro Kymopoca B Boze. 23. ['maparanus
obe3BoxkeHHOTO cynbdara meau (II). 24. M3roToBrneHue TUIICOBOTO OTIIEYATKA.

25. O3HakoMJIeHHE C KOJUICKIUEH OBITOBBIX (GmibTpoB. 26. O3HAKOMIJIEHHE C COCTaBOM
MuHepaapbHOW Boxbl. 27. KauecTBeHHas peakiusi Ha rajoreHui-uonel. 28. Ilomyuenue u
pacno3HaBanue kuciopona. 29. 'openue cepbl Ha Bo3ayxe W B kuciopoje. 30.CpoiicTBa
pazbaBieHHON cepHOl kucioThl. 31. M3yuenue cBoiictB ammmaka. 32. Pacmo3naBanue comeit
amMmoHusa. 33. CBoiicTBa pa30aBiIeHHOW a30THOW KHCIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BO3ayxe U B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrius B kucnopone. 38. Ilomyuenue
YTOJILHOU KUCIIOTHI M n3ydeHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue runpokapOonarta Hatpus. 41. [lonmydeHne KpeMHEBOM KHUCIIOTHI U U3YYCHHUE €€
CBOICTB.

IIpeaMeTHbIE pe3yabTaThl 00y4eHH s

Vuamuiicst 10J1KeH ymems:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METAJJIOB U WX COCIUHEHHM TOHSITHS: «HEMETAJIbD»,
«TaJIOTE€HBbI», «AJJIOTPONHBIE BHUJIOM3MEHEHUN», <GKECTKOCTh BOJBI», «BPEMEHHASl KECTKOCTh
BOJIBI», «IIOCTOSTHHASI )KECTKOCTh BOJIBI», «O0IIast >KECTKOCTH BOJIBI;

JaBaTh XapaKTEPUCTUKY XHMMHYECKHX DJIEMEHTOB-HEMETAIJIOB (BOJOpOJa, TajJOreHOB,
KHCIIOpOJIa, Cephl, a3oTa, pocdopa, yriepona, KpeMHHS) 10 UX MoJokeHuto B [leproauueckoit
cucrteMe xumudeckux anemeHToB JI. 1. MeHneneeBa (XUMHUUYECKHI 3HAK, MOPSAKOBBIN HOMED,
nepuoj, Tpymnna, MOATPYINa, OTHOCUTEIbHAs aTOMHasi macca, CTpPOCHHE aroma (3apsia sapa,
YHCIIO TIPOTOHOB U HEHUTPOHOB B sijipe, O0IIee YUCIIO AJIEKTPOHOB, paclpeesieHue 3JIEKTPOHOB
M0 AJIEKTPOHHBIM CIJIOSIM), TIPOCTOE BEIIECTBO, opMysa, Ha3BaHWE W THI BBICIIETO OKCUAA U
TUAPOKCHAA, (hopMylia U XapaKTep JETYy4ero BOJOPOJIHOTO COSMHEHMS);

HA3bIBaTh COSAMHECHMSI HEMETAIJIOB M COCTABIIATh UX (POPMYJIBI IO HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, o0uIe (U3NYECKHe U XMMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB-
HEMETaJUIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (WMJIM IMpEICKa3blBaTh CBOMCTBA) XMMHUYECKHUX 3JIEMEHTOB-
HEMETAaJUIOB (panuyc, HEMETaJUIMYECKUe CBOICTBa  DIJIEMEHTOB, OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) U O0pa3yeMbIX MMM COEIUHEHUH (KHUCIOTHO-
OCHOBHBIE CBOMCTBAa BBICHIMX OKCHJIOB M THUIPOKCHIOB, JIETYYHUX BOJOPOJHBIX COCIUHEHHM,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBAa) OT mosoxeHus B llepuoanueckoil cucreme
XUMHYECKHX 31eMeHToB /. 1. MeHaeneeBa;

ONKCHIBATh OOIIME XUMUYECKHE CBOMCTBA HEMETAJUIOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOIo
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUU;

COCTaBJISITh MOJIEKYJISIDHBIE YPABHEHUS DPEAKLUUN, XAPAKTEPU3YIOIIMX XUMHUYECKHE CBOMCTBA
HEMETAJUIOB M MX COCJAMHEHUH, a TakKKe JJICKTPOHHBIE YpPaBHEHHUS IPOLIECCOB OKUCICHUS-
BOCCTAaHOBJICHUS;



YpaBHEHUSI JJIEKTPOJIUTUYECKON AMCCOLMALMM; MOJEKYJSIpHbIC, TOJHBIE M COKpallCHHBIC
VMOHHbIE YPaBHEHHSI peaklUil ¢ y4aCTUEM AJIEKTPOJIUTOB,;

yCTaHaBIUBATh MPUYUHHO-CIICICTBEHHBIE CBSI3U MEXK]Iy CTPOCHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUIIOM KPUCTAJUTMUECKOM PelIeTKH HEMETANIOB U UX COCAMHEHUMN, X oOIMMH (U3UYECKUMU U
XUMUYECKUMH CBOMCTBAMU;

ONKCHIBATh XMMHUYECKHE CBOMCTBA BOAOPOJa, rajoreHoOB, KUCIOpOAa, cepbl, a3oTa, gocdopa,
rpadura, anmaza, KpeMHUS M UX COCAWHEHHN C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIU
POZIHOTO) SA3bIKA U A3bIKA XUMUH;

OIMHCHIBATh CIMOCOOBI YCTpaHEHUsS >KECTKOCTH BOJBI W BBINOJHITH COOTBETCTBYIOIIUNA UM
XUMHYECKHH SKCIIEPUMEHT;

BBITIOJTHATH, HAOMIOAaTh U OMUCHIBATh XMMHYECKUN JKCIIEPUMEHT IO PACIIO3HABAHHIO MOHOB
BOZIOPO/Ia M aMMOHWUSs, CysbdaT-, KapOoHaT-, cuiaukar-, ¢ocdar-, xmaopua-, OpoMua-, HOAMI-
MOHOB;

JKCIIEPUMEHTAIbHO ~ HUCCIEAOBaTh CBOWCTBA METAUIOB M HMX COEAMHEHMH, pelarhb
AKCIIEpUMEHTAJIbHBIE 3a/jaun 110 TeMe «HemeTamby;,

ONKCHIBaTh XUMHUYECKHH 3KCHEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOrO WM POJTHOTO)
SI3bIKA U S13bIKA XUMUH;

IPOBOAMTH pacueThl MO XMUMHUYECKUM (opMyrnaM M ypaBHEHMSIM peakLUi, MPOTEKAIOLIUX C
y4acTHEM HEMETAIIOB U UX COCUHEHUH.

MeTtanpeamMeTHbie pe3yJbTaTbhl 00y4eHUs

VYvyamuiicst 10J1KeH ymemp:

OpraHM30BBIBATH y4eOHOE B3aMMOJEICTBHE B TpyImie (pacmpeneisTh poJiH, JOTrOBapUBaTHCS
JpyT € APYTOM U T. 11.);

peIBUIETh (MPOTHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUN;

MOHUMATh IPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BEIXOA U3 3TOW CUTYAIIHH;

B JMaJore C Y4YHUTENEeM YYHUTbCS BbIpaOaThiBaTh KPUTEPUU OLEHKU M OINPEAENATh CTENEHb
YCIICITHOCTA BBITIOIHEHUSI CBOCH pa0OTHI M pa0dOThI BCEX, UCXOMAS M3 UMEIONINXCS KPUTEPHEB,
COBEpIICHCTBOBATh KPUTEPUHU OLICHKH U MOJIb30BAThCS MU B XOJI€ OLIEHKU U CAMOOIICHKHU;
OTCTauBaTh CBOIO TOUKY 3PEHUSI, apTyMEHTUPYA €€;

MOJTBEPKJIaTh apTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIyIIaTh APYTUX, MbITATbCA NPUHUMAThH APYTYIO TOUKY 3pEHHUs], ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pEHUS;

COCTaBJIATH pedepar 1o onpeneaecHHoin popme;

OCYILIECTBIISATH KOCBEHHOE Pa3e/InTENbHOE JOKA3aTEIbCTBO.

Tema 4. IlpakTukym 2. CBoiCTBa COeIMHEHN HeMeTAIOB (3 4)

1. Pemenue skcnepuMeHTalbHbIX 3agady 1o Teme «lloarpynma ramoreHoBy». 2. PemieHue
AKCTIEPUMEHTAIBHBIX 3amad 1o Teme «lloarpymma kucmopona» 3. IlomydeHue, coOupaHue u
pacro3HaBaHHE ra3oB.

IIpenmeTrHble pe3yJbTaThl 00yYeHHs

VYyaiuiics 10J17KeH ymems:

oOpamiarbes ¢ 1a00paTOPHBIM 000PYI0OBaHHEM M HarpeBaTebHBIMU PUOOPaMHU B COOTBETCTBUU
C MpaBHJIaMH TEXHUKH O€3011aCHOCTH;

HaOJI0aTh 32 CBOMCTBAMM HEMETANIOB U UX COCAUHEHUN U SIBICHHSIMHU, TMPOUCXOJSAIIUMH C
HUMU;

OIKCBHIBATh XMMHUYECKHH 3KCIIEPUMEHT C MOMOILIBI0 €CTECTBEHHOrO (PYCCKOTO WU POJHOTO)
A3bIKA U A3bIKa XUMUHY;

JIEJIaTh BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO SKCIIEPUMEHTA.

MeTanpeameTrHble pe3yJabTaTbhl 00y4eHUs

Yyamuincs A0JIKeH ymems:



OmnpeaciisATb, UCXOAd H3 y‘IeGHOﬁ 3ajJadu, HGOGXO,Z[I/IMOCTB HUCITIOJIB30BaHUA Ha6JIIOI[eHI/I$I 501058
IKCIEPUMEHTA.

Tema 5. O00011eHNe 3HAHUI 10 XMMHUHM 32 KyPC OCHOBHOM IK0JbI. [loaroroska

K rocyapcrseHHoi nroropoii arrecrauuu ('MA) (124)

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux snementoB Jl. 1. Menneneena.
®u3nuecKkuil CMBICT TOPAJIKOBOTO HOMEpa »dJEMEHTa, HOMEpPOB TMEpUoJa U TPYIIHL.
3aKOHOMEPHOCTH M3MEHEHHMS CBOWCTB AJIEMEHTOB M MX COEIMHEHMI B NEPHOJAX W Tpynnax B
CBETE MPEACTABICHUI O CTPOCHUH aTOMOB 3JIEMEHTOB.

3HauYeHHE MEPUOJUYECKOTO 3aKOHA. BUIbl XMMHYECKMX CBSI3€d M THIIBI KPUCTAUIMYECKHX
pemeTok. B3anMoCBsA3b CTpOSHHSI M CBOMCTB BemiecTB. Kimaccupukaruss XUMHYECKUX peakuit
M0 Pa3IMYHbIM MPU3HAKaM (YHCIIO U COCTAB PEarupyoinx U 00pa3yonxcs BeUlecTB; HaTN4Ke
rpaHunbl  pasgena  (as; TeroBod 3¢dQekT; u3MeHeHHe CTeneHeW OKHCICHHS aTOMOB;
UCIIOJIb30BAaHUE KaTall3aTopa; HampaBiieHue nporekaHus). CKOpOCTh XMMUYECKUX peakiuil u
daxTopsl, Biusomue Ha Hee. OOpaTMMOCTh XMMHUYECKHX PEAKIMHA M CIIOCOOBI CMEIICHUs
XUMHYECKOIO0 PaBHOBECHS.

IIpocteie u crmoxHble BemecTBa. Mertaiuibl M HeMeTaulbl. | €HETMYecKue psiabl MeTala,
HEMeTalla M mepexogHoro wertamia. OKcuapl U TUAPOKCUABl (OCHOBaHMS, KHUCIOTHI,
amoTepHBIC THAPOKCUIBI), conu. VX coctaB, knaccupukanus u o0IIe XUMUIECKIE CBOHCTBA B
CBETE TEOPUH DJIEKTPOJIUTHUECKON TUCCOLUALINN.

JIMYHOCTHBIE Pe3yJbTAThI 00yUYeHU s

Yvyamuiics X0J1KeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBS3aHHBIE C Pa3BUTHUEM XUMHH U
o011ecTBa; JTOCTHXKEHHUS B 00JaCTH XUMHUHM M KyJIbTypHBIE TPAJAULUHU (B YaCTHOCTH, HAYYHBIE
TpaaWLIMK) CBOCH CTpaHbl; 0OIIEMUPOBbIE JOCTHXKEHUS B 0071aCTH XUMHUHU; OCHOBHBIE MPUHIUIIBI
U MIpaBUJIa OTHOLIEHHS K NMPHUPOJIE; OCHOBBI 37J0POBOr0 00pa3a JKU3HU U 3710pOBbecOEpErarommx
TEXHOJIOTHIi;

IIpaBWJia TOBEJCHUS B UPE3BbIUANHBIX CUTYalUsSX, CBA3aHHBIX C BO3JEHCTBUEM pPa3IMUYHBIX
BEIIECTB; OCHOBHBIE MpaBa U 00S3aHHOCTH IpakJaHUHA (B TOM YKCIE y4allerocs), CBI3aHHbIE C
JUYHOCTHBIM, IPO(ECCHOHAIBHBIM U JKU3HEHHBIM CaMOOTPEACTICHHEM;

COLIMAJIbHYIO 3HAUUMOCTh U COZIepKaHHe Mpodeccuii, CBI3aHHBIX ¢ XUMUEH;

UCHBIMBIEAMb: TYBCTBO TOPAOCTU 33 POCCUMCKYI0O XMMHUYECKYIO HAyKy M YBaXXEHHE K HUCTOPUU
€€ pa3BUTHUS; yBaKEHHWE U TPUHATUE JOCTIKEHUN XHMHUU B MHpE; JI0O0Bb K MPHUPOJE;
YBOKEHHE K OKPYXAIOWUM (YHalIUMCS, YYUTENsM, POAMTEISIM M Jp.) — YMEThb CIyllaTh U
CIIBIIIAThH MapTHepa, MpU3HaBaTh MPABO KaKJOT0 Ha COOCTBEHHOE MHEHUE, IPUHUMATh PeIleHus
C Y4E€TOM IMO3ULUN BCEX YYACTHUKOB; YyBCTBO IPEKPACHOTO U 3CTETUYECKUX UYBCTB Ha OCHOBE
3HAKOMCTBA C MHMPOM BELIECTB M HX NPEBPAILCHHI; CAMOYBaXXEHHE U 5SMOLMOHAJIBHO-
MIOJIOKUTEIHLHOE OTHOIIIEHHE K CeOE;

HpuU3HAaeamsp: EHHOCTDH 3]J0POBBS (CBOETO U IPYTUX JIIO/IEH); HEOOXOIUMOCTh CaMOBBIPAKEHHUS,
camMopeaJIn3aliy, COLMAIBbHOTO PU3HAHNUS;

0CcOo3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSATEIbHBIM MOCTYIKAM U JIEHCTBUSIM,
OTBETCTBEHHOCTb 32 MX PE3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXaTh U
OTCTauBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCSI K CBOUM ITOCTYTIKAM;

npOAGAAMB: HKOIOTUUYECKOE CO3HAHHE; T0OPOKEIaTeIbHOCTh, TOBEpHE M BHUMATEIBHOCTH K
JIOJSM, TOTOBHOCTh K COTPYIHHUYECTBY M JApYKOe, OKa3aHWIO MOMOIIM TeM, KTO B HEW
HYX/aeTcs; OOOOIIECHHBIM, YCTOWYMBBIMN W M30MpaTenbHbI MO3HABATENbHBIM HWHTEpEC,
WHUIIMATUBY U JI0003HATENLHOCTh B U3yYEHUH MHUpPa BEIIECTB U peakluii; 1eJIeyCTPEMIEHHOCTD
U HACTOMYMBOCTh B JOCTMIKEHMM LI€J€H, TOTOBHOCTb K IPEOJOJIEHUIO TPYAHOCTEN;
yOeXJAEHHOCTh B  BO3MOXKHOCTH  TO3HAHMS  MPUPOABI, HEOOXOAWMOCTH  Pa3yMHOIO
UCTIOJIb30BAaHUS TOCTHKEHUN HAYKU M TEXHOJIOTUH [T pa3BUTHS OOIIECTBa;



ymemb: yCTaHaBJ'II/IBaTB CBA3b Men(;[y ICIBIO I/IBY‘-IGHI/ISI XUMHUHU MU TEM, AJId 4YE€ro OHa
OCYIIECTBIISCTCS (MOTHBAMH); BBIOJHATh KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKIIIOYAIOIIYIOCs B
KOHTpOHe 3a HpOI_[eCCOM I/I3y‘-IeHI/I$I XUMHUNU U BHCCCHHH HGOGXOZ[I/IMBIX KOppeKTI/IBOB,
COOTBETCTBYIOIMX dTalaM M Crioco0aM M3ydeHHUsl Kypca XUMHUH; BBIIOJHATH PETPOCIEKTUBHYIO
CaMOOIIEHKY, 3aKIIOYaIONIyloCcsi B OLEHKE TMpollecca M pe3ylbTaTa H3YYeHHs] Kypca XHUMUHU
OCHOBHO IIKOJIBI, ITOJIBEJCHHHA UTOTOB HA OCHOBE COOTHECEHUS IIeJIel U Pe3yJIbTaTOB;

CTpOI/ITB KHN3HCHHBIC H HpO(bGCCI/IOHa.HBHBIe IIJIaHbI C yquOM KOHerTHBIX COIINAJIBHO-
UCTOPUYECKHX, MOJIUTHICCKUX M IKOHOMUYCCKUX YCIIOBHI; OCO3HABATH COOCTBEHHBIC IICHHOCTH
1 COOTBCTCTBHUC UX

MPUHUMAEMbIM B KH3HU PCIICHUSM; BECTH TUAIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHUH W
B3aUMHOI'O YBa)KeHI/IH; BBIACIIATH HpaBCTBeHHBIﬁ ACIICKT IMOBCACHUS U COOTHOCHUTH HOCTYHKI/I
(CBOM W JOpyTHX JItOJeH) W COOBITHS C MPUHATBIMH 3THYSCKUMH HOPMaMH; B Ipeleiax CBOHMX
BOBMO)I(HOCTCﬁ HpOTHBOﬂeﬁCTBOBaTB ﬂeﬁCTBHHM U BIUAHUAM, Hpe,Z[CTaBJ'DIIOH_II/IM yrp03y
JKU3HH, 37I0POBBIO M 0€301TaCHOCTH JIMYHOCTH U OOIIECTBA.

Iliianupyemble pe3yabTaTbl 00y4eHUs:

BbINyCKHHUK HAy4YUTCS:

* ONIUCBHIBATh CBOMCTBA TBEPIBIX, JKUAKHMX, TIa3000pa3HBIX BEIIECTB, BBLACHAS HX
CyIIECTBEHHBIE PU3HAKY;

* XapaKTepu30BaTh BELIECTBA [0 COCTaBYy, CTPOEHHIO M CBOWMCTBaM, YCTaHaBJIMBATh
PUYHHHO-CJICICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

* PACKpBIBATH CMBICIT OCHOBHBIX XMMHUYECKHX MOHATUH «aTOM», «MOJIEKYIa», «XUMUYECKUH
AIIEMEHT», «IIPOCTOE BEIECTBO», «CIOKHOE BEILECTBOY», «BAJICHTHOCTHY», UCIOIB3Ys 3HAKOBYIO
CHUCTEMY XHUMHUH;

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C MOMOUIbI0 XUMUYECKUX (POPMYIT M CYIIIHOCTh
XMMHUYECKHX PEaKLUil ¢ TOMOIBIO XUMUYECKUX YPaBHEHHUI];

* BBIUUCIIATE OTHOCUTENIBHYIO MOJICKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB, a TaKKe
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COCJUHEHUAX JJs OLEHKUM HUX TNPaKTHUYECKOU
3HAYMMOCTH;

* CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KMUCJIOTHI, COJIH;

* KJTaccu(pUIMPOBATH OKCHU/IBI U OCHOBAHHUS IO CBOWCTBAM, KUCJIOTHI M COJIU TI0 COCTAaBY;

* [10JIb30BaThCA 1a0OPATOPHBIM 000PYJOBAHUEM U XMMUYECKOM MOCYIOH;

* IPOBOJIUTH HECIIOKHBIE XMMHUYECKHE ONBITHI U HAONIOJCHHUS 32 U3MEHEHUSMHU CBOMCTB
BEIIECTB B IIpOLECCE MX MPEBPALICHUH; COOMIOAAaTh MpaBUIa TEXHUKH OE€30MacHOCTH IpH
NPOBEICHUH HAOIOJCHUN U OIBITOB;

* pa3in4aTh OSKCIEPUMEHTAIBHO KHCIOTHI M  IIENOYM, MOJb3YSICh HMHIMKATOPAMU;
0CO3HaBaTh HEOOXOIUMOCTH COONIOJIEHHUSI Mep O€30MacHOCTH MpHU OOpAIIEHUH C KUCIOTaMH H
IIEJI0YaMHU.

* pacKpbIBaTh CMBICI Nepuoaudeckoro 3akona J[. M. Menpeneesa;

* ONMCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY NEPUOTUUECKON CUCTEMbBI XUMHUYECKUX
3JIEMEHTOB;

* XapaKTepu30BaTb COCTaB AaTOMHBIX SAE€p M PACHpPENENeHHE YHUCla 3JIEKTPOHOB IIO
AJIEKTPOHHBIM CIIOSIM aTOMOB XHMHYECKHUX 3JEMEHTOB MaJbIX IEPUOJOB TMEPUOJUUECKOM
CHCTEMBI, a TAKXK€E KaJIUs U KaJIbLHs;

* pa3nu4aTh BUABI XUMHUECKOW CBS3U: MOHHYIO, KOBAICHTHYIO MOJSPHYIO, KOBAICHTHYIO
HETOJISIPHYIO U METAJIIMYECKYIO;

* U300pakaTh AIIEKTPOHHO-MOHHBIE (OPMYIBI BEIIECTB, OOpPA30BaHHBIX XUMHUYECKUMH
CBSI3MU Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCHUMOCTH CBOMCTB BEHIECTB OT CTPOCHHUS MX KPUCTALTUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHUX;



* XapaKTepU30BaTh XUMUYECKHE OHJIEMEHThl M HUX COCAMHEHUsS Ha OCHOBE IMOJOKEHUS
3JIEMEHTOB B IEPUOIUUECKON CHCTEME U OCOOCHHOCTEH CTPOCHHUSI KX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAUECHHUE MEPUOJUYECKOTrO 3aKOHA U
MEePUOIUYECKON CHCTeMbl XHUMHUUYECKHX »dJeMeHToB J[. 1. MenneneeBa; © OOBSCHATH CYTh
XUMHUYECKHX MPOIECCOB U UX MPUHIIUIHAIEHOE OTJIMYUE OT GU3NUYECKUX;

* Ha3bIBaTh MPU3HAKHU U YCIOBHS MPOTEKAHUS XUMUUYECKUX PEAKIIN;

* YCTAQHABJIMBATh MPUHAUICKHOCTh XUMHYECKOM pEakUUd K OINPEAeIEHHOMY THITY IO
OJIHOMY M3 KJIacCHU(HUKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIY M COCTaBY HMCXOIHBIX BEIIECTB U
IOPOAYKTOB peakiuu (peakUuu COEAMHEHUS, pa3loKeHUs, 3aMelleHuss U oOMeHa); 2) mo
BBIZICJICHUIO WJIM TIOTJIOMICHUIO TEIUIOTHI (PEaKIMu 3K30TEPMHYECKHE M IHIOTCPMUUYECKHE);
3) 10 M3MEHEHWIO CTEMEHEW OKUCICHUS XUMUYECKHX 3JIEMEHTOB (pEaKIMu OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakiuu o0paTuMbIe 1 HEOOpaTUMBIE);

* COCTABJISATb YPABHEHUS DJJIEKTPOJMTHUYECKOW IUCCOLMALMU KHUCIIOT, IIEJIIOYEH, COJIEH;
MOJIHBICE W COKpAIIEHHBIE WOHHBIC ypaBHEHHS peakiuii oOMEHa; ypaBHEHHUS OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIINIA;

* MPOTHO3UPOBATh MPOJIYKTHI XMUMHYECKUX PEAKIUU 1Mo (HopmysiaM/Ha3BaHHUSIM HCXOJHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA 1O (hOpMYyJiaM/Ha3BaHUSM MPOAYKTOB PEaKIIHH,

* COCTaBJISITh YPAaBHEHHS PEAKIHMK, COOTBETCTBYIOIIMX TMOCIEAOBATEIBHOCTU («IIEMTOYKE))
MpEeBpalllCeHUI] HEOPraHUYECKUX BEIIECTB PA3IUUYHBIX KIJIACCOB;

* BBISIBJIATH B IPOIECCE AKCIEPUMEHTA MNPHU3HAKU, CBUACTEILCTBYIOIIME O MNPOTEKAHUH
XAMHYECKON PEaKuu;

* IPUTOTOBIISITH PACTBOPHI C OMPEAEIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEIIECTBA;

* ONIPEACNIATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KUCIOT W IIEIOYEH MO HM3MEHEHHUIO
OKpAaCKH MHJIUKATOPOB;

* POBOAUTH KAYECTBEHHBIC PEAKIUH, MOJATBEPKAAONINE HAIUYUE B BOAHBIX PACTBOpAX
BEIECTB OTACIbHBIX HOHOB

* ONpPEACNATh NPUHAMJICKHOCTh HEOPraHMUECKUX BEIIECTB K OJHOMY H3 H3YyYEHHBIX
KJIACCOB/TPYIIIT: METAJIJIBI U HEMETAJIJIbI, OKCUJIbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBIIATH (DOPMYITBI BEIIECTB 10 MX HA3BAHUSIM;

* ONPENENATh BaJICHTHOCTh U CTENEHb OKUCJIEHHUS 3JIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (OPMYIIBI HEOPTraHWYECKHX COCIUHEHHH [0 BaJCHTHOCTSM M CTEICHSIM
OKHCJICHUS 3JIEMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHBIM B TaOJUIIE pACTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJICH;

* O0OBSCHATH 3aKOHOMEPHOCTH M3MEHECHHS (DU3UYCCKUX W XHMHUUYECKHX CBOWCTB MPOCTHIX
BEIIECTB (METaNIOB W HEMETAUIOB) M WX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMEHTAMHU
BTOPOTO U TPETHETO MEPUOOB;

* Ha3bIBaTh OOIME XMMHUYECKUE CBOMCTBA, XapaKTEPHBIC JJIS TPYII OKCHUIOB: KUCIOTHBIX,
OCHOBHBIX;

* Ha3pIBaTh OOIME XHMHYECKHE CBOWMCTBA, XapaKTEpHBIE I KaXIOr0 M3 KJIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJIUTh  MPUMEPHl  PEAKUUW,  TMOATBEPKAAIOMIMX  XMMHYECKHE  CBOWCTBA
HEOPraHWYECKUX BEIECTB: OKCHIOB, KUCIIOT, OCHOBAHHUI U COJIEH;

* ONPEACNATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIh B OKHCIHUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIIUAX;

* COCTaBIIATh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIA OallaHC (M1 M3YYEHHBIX PEakIuii) 1o
MPEJI0KEHHBIM CXEMaM PEAKIIHIA;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPHKIAIONINE XUMUIECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

Bbll’lyCKHllK nojiyuum 603MONHCHOCMb HAYUUMBCA?
* 2pamomHo 06pamambc;1 C eeujecmeamu 6 NOBCEOHEBHOLL HCU3HU,



* 0CO3HABAMb HEOOXO0OUMOCMb COONIOOEHUs NPABUL IKOI02UYECKU Oe30NACH020 NOBEeOeHUs
8 OKpYdicalowerli NPUpOOHoLL cpeode;

* NOHUMAMb CMBICT U HEe0OX00UMOCMb COONI00eHUs. NPeONnUCaHUll, npeoiazaemvix 8
UHCMPYKYUAX NO UCNOTb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XuMUu U 0p.;

* Ucnov308amsb  NpuUOOpeméEHHbIE  KAI0Uesble  KOMNEMEHMHOCMU NpU  GblNOJHEHUU
UCCNe008amMenbCKUX NPOeKmo8 No U3YYEeHUI0 C8OLUCMS, CNOCOD08 NOLYYeHUs. U PACNO3HABAHUS
eeujecms;

* pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNOb3Y CPeOCmed YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU npu pabome ¢ meKcmamu yyeOHuka u OONOTHUMENbHOU
JUMepamypou, CnpagouHbIMU MadIUYamMu, NPOsEIsAmb 20MOBHOCHb K VEANCEHUIO UHOU MOYKU
3peHuss npu 06CYHcOeHUU Pe3yIbmamos 8blNOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O GeujeCmeax U XUMUYECKUX Npoyeccax,
KpUMuyecku OMHOCUMbCA K NCe8OOHAVYHOU UHGopmayuu, HeooOpOCOBeCMHOU peKaame,
Kacarweucs UCNOoIb308aAHUsL PA3TUYHBIX 8EUECE.

* 0CO3HABAMb 3HAYEHUE MeopemudyecKux 3HAHUU ONd NPAKMUYecKoll OesmenibHOCmu
yenosexa,

* OnuCvLIBAMb U3YUEeHHble 00bEKMbL KK CUCMEMbL, NPUMEHSA I02UKY CUCIEMHO20 AHANU3d,

* NPUMEHAMb  3HAHUA O 3AKOHOMEPHOCMIAX NEPUOOUYECKOU CUCIEeMbl  XUMUYECKUX
9/1eMeHmos 015l 00bACHEeHUs U NPeOBUOEHUS CEOUCME KOHKPEMHbIX 8eUjecms;

* pazeueamv UHMOPMAYUOHHYIO KOMHEMEHMHOCMb NOCPEOCMBOM YenyOienus 3HAHull 00
Ucmopuy CmanHo8IeHUst XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NEPUOOUYECKO20 3AKOHA KAK
00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObLL, A MAKHCE O COBPEMEHHbIX OOCMUNCEHUAX HAYKU U
MEXHUKU.

* COCMABIAMb MONEKYJISAPHbIE U NOJHbIe UOHHbIE VPABHEHUs. N0 COKPAUJEHHbIM UOHHbIM
VPaBHEHUAM,

* IPUBOOUMb NPUMEPLL PeaKyull, NOOMEEPAHCOAIOWUX CYUeCMBOBAHUE B3AUMOCEAZU MENHCOY
OCHOBHbIMU KIACCAMU HEOP2AHUYLECKUX 8eUeCm;

* IPOCHO3UPOBAMDb  Pe3YIbMamyvl  8030€UCMBUS  PA3TUYUHBIX (DAKMOPO8 HA U3MEHeHUe
CKOPOCMU XUMUYECKOU PeaKyuul,

* IPOCHO3UPOBAMb  PE3YIbMAmMbl  8030€UCMEUs.  PATUYHBIX (DAKMOPO8 HA cMmeujeHue
XUMUYECKO20 PABHOBECUSI.

* IPOCHO3UPOBANMb XUMUYECKUE CEOUCMBA BeUeC8 Ha OCHOBE UX COCMABA U CIPOEHUS],

* NPOCHO3UPOBAMb  CNOCOOHOCMb  Bewecmed  NpOAGIAMb  OKUCIUMENbHble — UlU
B0CCMAHOBUMENbHBLE CEOUCMBA C YUEMOM CMeENneHell OKUCACHUS. INEMEHMO8, 8X00SUUX 6 e20
cocmas;

* BbIAGIAMb CYUWECNBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MENHCOY Beuecmeamu 8 psoy:
npocmoe 8ewecmeo — OKCUO — SUOPOKCUO — COJlb,

* OP2aHU308b16AMb, NPOBOOUMDb  YYEHUYECKUe NPOEKmbl N0 UCCIe008AHUI)  CBOUCME
sewecms, UMEeWUX 8adcHoe NPAKMUYecKoe 3HayeHue
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7. Onucanue yueOHO-MeTOAUYECKOT0 M MAaTePUATbHO-TEXHHUYECKOr0 olecneveHust

Y4e0Ho — MeTOAMYECKOE O0ecieyeHne

1. O.C. T'abpuensn, A.B.Kymmos. [IporpamMmma ocHoOBHOTO 00111€T0 00pa30BaHUs 1O XUMHH. 8-
9 knaccel.-M.: lpoda, 2015

2.I'abpuensn O. C., Ocmpoymos U. I'. HacTonbHast KHUTA yIuTENs. XUMUS. 9 K 1.

Mertonugeckoe mocodbue. — M.: JIpoda, 2010r

3. Xumust. 9 k 11.: KonTponbHbIe 1 TpoBepodHbIe padoThl K yueOHuky O. C. ['abpuensna
«Xumus. 9/ O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u n1p. — M.: Ipocda,

4.I'abpuensn O. C., Ocmpoymos U. I'. Uzyuaem xumurio B 9 Kk J1.: JlugakTHdecKkre MaTepuabl.
— M.: biuk mroc,

S5.I'abpuensn O. C., Awykosa A. B. Pabouas tetpanpb. 9 k 1. K yue6nuky O. C. 'abpuensina
«Xumus. 9». — M.: [lpoda

6.1 abpuensn O. C., Bockobotinukosa H. [1. Xumusi B TecTax, 3ajadax, YHOpPaKHCHHSIX. 88—
9 xi1. — M.: [Ipocda

MaTtepuajiibHO-TeXHUYECKOE 00eceueHme:
Jns oOydenuss oOydJaromuxcs OCHOBHOW IITKOJBI B COOTBETCTBHU C TpebOoaHmsamMu dDenepanbHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEIILHOTO CTaHAapTa HEoOXOuMa pealin3alusl JAeITeIbHOCTHOTO TIOX0/a.
JlesaTenbHOCTHBIM TOAXO0M TPeOyeT MOCTOSHHOW OIMOphI Mporecca OOYYCHUS XUMHHM Ha JIEMOHCTpa-
[MUOHHBIN HKCIIEPUMEHT, NPAKTUYECKUE 3aHATHS U JabOpaTOpHBIC ONBITHI, BHIMOIHSICMBIC yYAITUMHUCS.
Kabuner xuMuu oOCHamEH KOMIUIEKTOM JEMOHCTPAI[MOHHOTO M JIA0OPaTOPHOTO O0OpYMOBaHUS IO
XUMUH [ OCHOBHOW IIKOJIBI. B kaOWMHETe XUMHUM OCYIIECTBIISIOTCS KaK ypOdYHas, TaK U BHEypOUYHAs
(dbopMBl  yUeOHO-BOCITUTATENILHONW JesiTeNbHOCTH ¢ ydanmmmucs. OcHaiieHue B Ooublield  4acTH
cootBercTBYeT IlepeuHio oOOpypOBaHHMsS KaOWHETa XWMHHM W BKJIOYACT DPA3JIMYHBIC THUIBI CPEICTB
oOydenus. bonbInyro 9acTh 000PYA0BaHUS COCTABIISIIOT YUSOHO-PAKTUIECKOE U yIeOHO-1abopaTopHOE
00opy/ZI0BaHKE, B TOM YHCIIC KOMIUIEKT HATYPATBHBIX 00BEKTOB, MOJICIH, TPUOOPHI U HHCTPYMEHTBI JUIS
NPOBEJICHNS JACMOHCTPAIMA M TMPAKTUYECKUX 3aHSATHH, JIEMOHCTPAIIMOHHBIC TaONUIIBI, BHUJCO, Meaua
OCHAIIICHHE.
B KOMITJIEKT TEXHHUYECKUX U HHPOPMAIIHOHHO-KOMMYHUKATUBHBIX CPEACTB O0YUCHUS BXOJISIT:
amnmaparypa Juis 3ariuceil 1 BOCIIPOU3BEICHUS ayTN0- U BUICOMH(OPMAIINH, KOMITBIOTED, MYJIbTUMETHA
MPOEKTOP, TOCKA C MHTEPAKTUBHOM MPUCTABKOH, KOJUICKIIUS MEANa-PeCypCcoB, BbIxo B IHTepHET.

Hcnonb3oBaHue 3IIEKTPOHHBIX CPEJCTB 00yUESHHUS TIO3BOJISIOT:

®  aKTHBU3UPOBATH JICATEIHLHOCTh OOYYAIONIMXCS, ITOJy4aTh Ooliee BBICOKHE KadeCTBEHHBIC
pe3yiabTaThl O0YUICHMUS;

e 1pu moaroroBke k EI'D obecneunmBaTh CaMOCTOSITETBHOCTH B OBJIAJICHHUH COJCpPKAHHEM
Kypca.

e dopmupoBath MKT - KOMIIETEHTHOCTBH, CITOCOOCTBYIOIIYIO VCIEITHOCTH B Y4IcOHOM
JIeSITEIbHOCTH;

e dopmupoars YY/I;

Hamypanvnsie o0vexmut

HatypanbHbie 00BEKTHI, UCTIONB3yEeMbIe B 00YUEHUN XUMHUH, BKIIOYAOT B Ce0S KOJUICKIIUN MUHEPAIOB
U TOPHBIX IOPOJI, METANIOB W CIUIABOB, MHHEPAJbHBIX YJAOOpPEHUH, IUIACTMACC, Kay4YyKOB,
BOJIOKOH H T. 1.

O3HakOMIJIEHHE yYamuxcsi ¢ oOpaslaMy HMCXOAHBIX BEIIESCTB, MOIXYNPOAYKTOB M TOTOBBIX H3JENUI
MO3BOJISICT TOJMYYHUTh HATJISHOE MpEJCTaBIeHHEe 00 ITUX Marepuaiax, WX BHEITHEM BHJE, a
TaKXe 0 HEKOTOPBIX (PU3NIECKUX CBOWCTBAX.

Xumuueckue peakmugvl u Mmamepuansl

ObpareHre co MHOTUMH BELIECTBAMH TPEOYET CTPOTroro coOMOAeHNs PAaBUII TEXHUKH 0€30MIaCHOCTH,
0COOCHHO TIpW BBIIONHCHWH OMNBITOB CaMHMH ydalmuMHCsA. Bce HeoOXoauMble Mepsbl
NPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOMINX JOKYMEHTAaX U MHCTPYKLUSIX.

Xumuueckas nabopamopnas nocyoa, annapamal u npudopsl



Xumuueckas IocyJa MHOApa3fensieTcs Ha JABE TPYHNbL: IS BbHIIOJHEHWS OIBITOB YYallUMUCS U
JEMOHCTPALIUOHHBIX OIIBITOB.
[TpuGopsl, ammapaTbl ¥ YCTaHOBKH, HCIIOJNB3yeMblE€ Ha YPOKaxX XHUMHH, MOAPA3AEIAI0OT Ha OCHOBE
NPOTEKAIOUINX B HUX (PU3NUECKUX U XUMUYECKHUX .
Mooenu
OObexTaMu MOJETUPOBAHUS B XUMUH SIBJIIIOTCSI aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJICKHE allllaparThl,
a TaKKe MPOUCXOASIINE TPOLIECCHI.
B mpernogaBaHuy XMMUH HCIIOJIB3YIOTCSI MOJICNN KPUCTAUTMYECKUX PEIIETOK alMasa, rpaduTa, cepbl,
dhochopa, okcuma yriaepona(ly), moBapeHHOH coid, Jibja, HoMa, »Kejie3a, MEIHM, MarHus, HaOOpsI
MOJIeJIe¥ AaTOMOB JIJIs1 COCTABJICHUS IAPOCTEPHKHEBBIX MOJEIIEH MOJIEKYII.
Yueonvie nocoous na neuammnoit ocnoge
B npouecce 00ydyeHnss XUMUM UCHOJB3YIOTCS CICAYIOLIUE TAOIULbI IIOCTOSIHHOTO SKCIIOHUPOBAHUS:
«[lepnonuueckas cucrtema xumudeckux saemeHToB J[.M. MenneneeBa», «Tabmuma pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U cojeil», «IEeKTPOXUMHUYECKUN psA HamnpsHKeHUH MmeTamioB», «KpyroBopot
BEILIECTB B IPUPOAE» U JIp.

8. [lnanupyeMble pe3yJbTATHI H3YyYeHHUs YUeOHOTO NpeAMeTa

BrInycKHHUK HayduTCS:

Ha3bIBaTh XUMHUYECKUE DJIIEMEHTHl M XapaKTepU30BaTh MX HAa OCHOBE NoJokeHus B llepuoamueckoit
CHCTEMC;

(hopMyJIMPOBaTh U3yUYCHHBIC MOHATHS: BEIICCTBO, XUMUYCCKHH 3JIEMEHT, aTOM, MOJIEKYJia, HOH, KaTHOH,
aHUOH, MMPOCTOE U CIOKHOE BEIIECTBO, XUMUUYECCKAasl PEaKLUs, BUJIbl XUMUYECKUX PEaKIUH U T.I1.;
oTpeAeIATh Mo GopMyJiaM COCTaB HEOPTaHMYSCKUX U OPTaHWYECKUX BEIIECTB, YKAa3bIBaTh BaJICHTHOCTH
aTOMOB XMMHUYECKHUX 3JIEMEHTOB HJIM CTCIICHH X OKHUCIICHHS;

Pa3bACHATH HHPOPMAIIHIO, KOTOPYIO HECYT XUMUYECKHE 3HAKH, ()OPMYJIBI U YPAaBHCHHS,
KJIACCU(UIIMPOBATh TMPOCThIC (METAJLIbI, HEMETAJUIBI, OJAropoJHBIC Ta3bl) M CIIOKHBIC BEIIECTBA
(OuHapHBIE COCOWHEHHWSA, B TOM YHCJIE W OKCHIBI, a TaKKe THUAPOKCHIBI — KHCIIOTBI, OCHOBAaHWS,
aMdoTepHBIe THAPOKCUIBI U COJIH);

tdhopmynmpoBats llepuomuueckuii 3aKOH, OOBSCHATh CTPYKTYpPY M HH(MOPMAIUIO, KOTOPYIO HECET
Ilepuonuueckass cucrema xumuueckux dnemeHToB J[.MI. MenneneeBa, packpblBaTh 3Hau€HHE
Tlepuonueckoro 3aKoHa;

XapaKTEepPU30BaTh CTPOCHUE BEIIECTBA — BUIBI XUMUYECKUX CBSI3€H U TUIBI KPUCTAJUIMUECKUX PEIICTOK;
OIIHCHIBATh CTPOSHUE ATOMOB XUMUYECKUX AJIeMeHTOB Ne 1-20 1 26 1 0TOoOpaxaTh UX C IOMOIIBIO CXEM;
COCTaBJIATh (POPMYIIBI OKCHIOB XUMHUECKUX JIEMEHTOB M COOTBETCTBYIOIIHX UM THAPOKCHIIOB,;
3aMKCHIBaTh CTPYKTYpPHBIC (OPMYIBI MOJCKYJISPHBIX COCAUHEHUN M (DOPMYJIEHBIC €IMHUIIBI WOHHBIX
COCIMHECHUM 10 BaJICHTHOCTH, CTETICHSIM OKUCIICHHSI WU 3apsigaM HOHOB;

(hopMyJIMPOBaTh OCHOBHBIC 3aKOHBI XUMHUHU — MOCTOSIHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOIO CTPOCHUS,
COXpaHEHHs MacChl BEIIECTB, 3aKOH ABOTaIpO;

(hopMyIIMpPOBaTH OCHOBHBIC IOJIOKEHUSI ATOMHO-MOJICKYJIIPHOTO YYCHUS U TCOPHH DICKTPOITUTHICCKON
JIHCCOLIMAIUH;

OTIPENICTIATEH MPU3HAKH, YCIOBUS IPOTEKAHS M MPEKPAIICHIS XUMHIECKUX PEAKITHH;

COCTaBJISITh MOJICKYJISIPHBIC YPAaBHEHUS XUMHUYECKHX pPEaKIUU, TMOIATBEPKAAIONIUX OOIINEe XUMUUSCKUC
CBOMCTBAa OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BEIICCTB U OTPAXKAIOMIMX CBI3M MEXKIY Klaccamu
COCIUHCHUH;

COCTaBJISITh YPaBHEHUS PEaKIUi C Y4ACTHUEM DJICKTPOJIUTOB B MOJICKYJISIPHOM X MOHHOM BHJIAX;
ONPENEIATh IO XUMUYECKUM YPAaBHEHUSAM MPUHAAJICKHOCTD PEAKIUM K ONPEeACICHHOMY TUITY WX BULY;
COCTaBJISITh YPaBHEHUS OKHCIUTEIHFHO-BOCCTAHOBUTEILHBIX PEAKITHI C TTOMOIIBI0 METO1a JICKTPOHHOTO
OajaHca;

MPUMEHSITH TOHITHS «OKUCIICHUEY U «BOCCTAHOBIICHUE) JIJISl XapaKTEPUCTUKU XUMUUECKUX BEILIECTB;
OTIPE/CIIATh C TMOMOIIBI0 KAa4eCTBEHHBIX PEAKIMA XJIOPHUA-, Cyab(haT- U KapOOHAT-aHUOHBI U KaTHOH
aMMOHHUS B PacTBOPE;

OOBSACHATH BIIMSHUE PA3IUYHBIX (JAKTOPOB HA CKOPOCTh XMMUYCCKUX PEAKIIHIA;



XapaKTepU30BaTh MOJ0KEHHE METAIJIOB U HeMeTa/u10B B [leproamyueckoil cucreme 31IeMEHTOB, CTPOCHHE
WX aTOMOB M KPUCTAJIIOB, 00IIUe (HU3NIECKUE U XUMHUUECKUE CBOWCTBA,

0OBACHATH MHOTOOOPA3He MPOCTHIX BEUIECTB SBICHUEM aJUIOTPOIHU U YKa3bIBATh €€ MMPUYUHBL
pasIuyaTh THIPO-, TUPO- M ICKTPOMETAUTYPTHUIO U WILTIOCTPUPOBATh UX MPUMEPaMH IMPOMBIIIIICHHBIX
C1oco00B MOTYYESHHS METAIJIOB;

JlaBaTh OOMIyr0 xapakTepuctuky 3meMentoB I, II, VII A rpymnm, a taxke BoAopojia, KUCIOPOa, a3oTa,
cepsl, pocdopa, yriepoaa, KpeMHust 1 00pa30BaHHBIX UMH MPOCTHIX BEMIECTB U BAYKHEUIIINX COCTUHEHUN
(cTpoenne, HAXOXKACHNE B IPUPOAE, OTyUeHHE, GU3NIECKIEe U XUMUYIECKHE CBOICTBA, IPUMEHEHHE);
OTIMCHIBATh KOPPO3UIO METAJUIOB M CIIOCOOBI 3aIIUTHI OT HEE;

MPOU3BOANTh XUMHYCCKUAE PACUEThl C UCIOIH30BAHUEM TOHSATHI «MAaccoBas JIOJIS BEIECTBA B CMECHY,
«KOJIMYECTBO BEIIECTBAY», KMOJISIPHBIN 00beM» 10 POpPMYyIIaM U YpaBHCHHSM PEaKIIHiA;

OTIMCHIBATh CBOMCTBA M MPAKTUYECKOE 3HAUCHHNE N3yUYEHHBIX OPTaHNUECKHUX BEIECTB;

BBITIONHSITh 0003HAUEHHBIC B MPOTrpaMMe DKCIICPUMEHTHI, PAcliO3HABATh HEOPTaHWYECKUE BEIIECTBA I10
COOTBETCTBYIOIIUM MPU3HAKAM;

co0Ir01aTh TIpaBmIIa 0€30MacHON paboTHl B XUMHUIECKOM KaOWHETe (JlabopaTopun).

BBITTyCKHHK MOTYYUT BO3MOKHOCTD HAYIUTHCA:

XapakTepru3oBaTh OCHOBHBIC METOJbI TO3HAHHUS XUMHUYCCKHX OOBEKTOB: HAOIOJCHHME, H3MEpCHHUE,
SKCIIEPUMEHT, MOACITUPOBAHHE.

Paznuaats XuMudecKkrue OOBEKTHI (B CTATHKE):

- XUMHYECKHE DIIEMEHTHI U ITPOCTHIC BEIIECTBA;

- METAJJTBl © HEMETAJUTBI M XapaKTEePH30BaTh OTHOCUTEIHLHOCTh MPUHAIC)KHOCTH TAKHX O0BEKTOB K TOH
WJIM UHOM TPYIIIIE;

- OpraHUYECKHUEe U HEOPraHMYECKUE COSAMHCHUS

- TUAPOKCHUIBI (KHCIOPOICOCPKAIINE KUCIIOTHI, OCHOBaHUS, aM(POTEPHBIC THIPOKCHIBI);

- OKCHJIBI HecoJieoOpa3yIomue 1 cojeo0pa3yroriue (KHCIOTHBIC, OCHOBHEBIE, aM(pOTEPHBIC)

- BAJICHTHOCTH M CTETICHb OKUCIICHUS

- CUCTEMaTHYECKUE W TPUBHAIbHBIC TEPMUHBI XUMUYECKOW HOMEHKIIATYPHI;

- 3HAKOBYIO CHCTEMYy B XHMHH (3HaKH W (OPMYJIbI, MHICKCHI M KO3(PUIMEHTHI, CTPYKTYPHEIE W
MOJIEKYJIApHBIE (OPMYIBI, MOJEKYJSIPHBIE W HOHHBIE YpaBHEHHWS pPEaKlWi, MOJIHBIE W COKpalleHHbIS
WOHHBIC YPaBHECHUS PEAKITUiA, TCPMOXUMUICCKUE YPABHECHHUS, 0003HAUCHUS CTCIICHU OKUCIICHUS U 3apsjia
MoHa B (hopMyJie XMMUYECKOTO COSAMHEHHS).

Paznuaate xumMudeckrue 0OBEKTHI (B TUHAMUKE):

- (hu3nveckre U XUMUIECKUE CTOPOHBI IPOIIECCOB PACTBOPEHUSI U IUCCOIUAIINY;

- OKHCJIUTEIHHO-BOCCTAHOBHUTEIHHBIC PEAKIIUU U PEAKIH 0OMEHA,;

- CXeMbl ¥ YPaBHEHHUSI XUMHYECKUX PEAKITHH.

CoOTHOCHTS:

- 9K30TEPMHUUYECKUE PEAKIIUU U PEAKIUU TOPESHUS

- KaTaJIUTHYECKUE U (PePMEHTATHBHBIC PEaKIIHH;

- MeTaJl1, OCHOBHBII OKCHJ, OCHOBAaHHUE, COIb

- HEMETaJIJI, KUCIIOTHBIA OKCHUJI, KACIIOTA, COJb

- CTPOCHHUE aToMa, BHUJ| XUMHUYECKOW CBSI3U, THIl KPUCTAJUIMYECKOW PEIISTKU W (PU3MUECKHUe CBOWCTBA
BEIIIECTBA;

- HaXOXKJACHHE DJIEMEHTOB B IPUPOJIE U MIPOMBIIIEHHBIE CTIOCOOBI UX TTOTYYEHUS;

- HEOOXOIMMOCTh XMMUYECKOTO TTPOU3BOJICTBA U TPEOOBAHUM K OXpaHE OKPYKAIOIICH CPeIIbl

- HeOOXOAMMOCTh NPHUMEHEHHsSI COBPEMEHHBIX BEIECTB W MaTEpHaloB M TpeOOBaHUS K COEpeKEHUIO
3I0POBBSL.

BriaBurats 1 3KCNIEpUMEHTAILHO MPOBEPSATH THIIOTE3bl 0 XUMUYECKHUX CBOMCTBAX BEIECTB HA OCHOBE MX
COCTaBa U CTPOCHUS U MPUHAICKHOCTHU K OTPEICICHHOMY Kiaccy (TPyIIe) BEIIeCTB.

[IporHo3upoBarb cmOCOOHOCTH BEIIECTBA MPOSBISATH OKHCIUTENBHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
C YYCTOM CTCIICHEH OKUCIICHHS DJJIEMEHTOB, BXOJSIIUX B €ro COCTaB, a TaKXkKe MPOAYKTOB
COOTBETCTBYIOIIUX OKUCIUTEIEHO-BOCCTAHOBUTEIILHBIX PEaKIUi.

CocTaBnaTh ypaBHEHHS PEAKIM C y4acTHEM THIMYHBIX OKHCIHTENEeH W BOCCTAHOBUTENIEH Ha OCHOBE
3JIEKTPOHHOTO OaJiaHca.

OnpeensaTe BO3MOXHOCTh MPOTEKAaHUS XUMHUYECKAX PEaKIMi Ha OCHOBE JIICKTPOXMMHUYECKOTO psizia
HANPSOKEHUM METaJUIOB, PSlia AJIEKTPOOTPUIIATEIILHOCTH HEMETAIIOB, TaOJMII PACTBOPUMOCTH U C
Y4eTOM YCIIOBHH WX MPOBEICHUSI.

[TpoBoaKTE pacyeThl IO XUMUYECKUM (DOPMYJIaM U YPaBHCHUSIM:



- U1 BBIBO/Ia (DOPMYJIbI COSIMHEHHS 10 MAaCCOBBIM JIOJISIM 3JICMEHTOB;

- 110 MPUTOTOBJICHUIO PACTBOPA C UCIIOIb30BAHMEM KPHUCTALUIOTUIAPATOR;

- T10 HaXOXKJICHHIO JIOJIU BBIXOA MPOYKTA PEAKIIMH MO0 OTHOIICHUIO K TCOPETHUECKU BO3MOXKHOMY

- ¢ ucnoab3oBaHueM npasmia [ eii-Jltoccaka 00 00bEMHBIX OTHOIICHUSX T'a30B

- C UCIOJIb30BAaHUEM MOHATUH «KMOJIbY, «MOJIbY, YUCIIO ABOTaapoy;

- 110 TEPMOXUMHUECKUM YPABHCHHUSIM PEAKIIUH.

[IpoBoAWTE XUMHUYECKUH 3KCHEPUMEHT C HEYKOCHUTEIBHBIM COOJIOACHUEM TPAaBHJ TEXHUKH
0€e30I1aCHOCTH:

- 110 YCTAHOBJICHHIO KAYeCTBEHHOI'O U KOJMYECTBEHHOI'O COCTABa COCAMHEHUS;

- TIPY BBITIOJHEHUH HUCCIIEIOBATEIHCKOTO MTPOEKTA;

- B IOMAIITHUX yCIIOBHSX.

Hcmonb30BaTh HpUOOPETEHHBIC KIIIOYCBBIC KOMIICTCHIIMM IS BBIIOJIHEHUS IPOEKTOB M y4eOHO-
UCCJICIOBATEIBCKUX 33J1a4 110 U3YYEHUIO CBOWMCTB, CIIOCOOOB MOTYYCHHUS U PACTIO3HAHUS BEIICCTB.
Onpe/ensaTh UICTOYHUKY XUMHYECKOW HH(POPMAILIUH, IPEACTABIIATh CIHUCOK HH()OPMAIMOHHBIX PECYPCOB,
B TOM YHCJIC ¥ HA HHOCTPAHHOM S3bIKE, TOTOBUTh MH(OPMALIMOHHBII MPOIYKT U PE3EHTOBATH €r0.
OOBEKTHBHO OIICHUBATH HH(GOPMAIHIO O BEIECTBAX M XUMHUYECKHX MPOLECCax, KPUTUICCKH OTHOCHTHCS
K [ICEBJIOHAYYHOU WH(pOpMAINH, HETOOPOCOBECTHOHN peKIaMe B CPEJICTBAX MACCOBOI HH(OpMaIny.
Co3znaBaTh MOZCIH M CXEMBbI JIJISl PEIICHU YICOHBIX M [TO3HABATEIIbHBIX 3a/1a4.

JIMYHOCTHBIEC PE3yJIbTAThI:

. 0CO3HABATh CIUHCTBO U IETOCTHOCTh OKPYKAIOIIET0 MUPA, BO3MOXHOCTH €T0
MO3HABAEMOCTH U 00BACHUMOCTH Ha OCHOBE TIOCTH)KCHHI HAYKH;

. MOCTETIEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE: OCO3HABATH MOTPEOHOCTH H
TOTOBHOCTh K CaMOOOPAa30BaHHIO, B TOM YHCJIC U B paMKaX CAMOCTOSITEILHON ACATSILHOCTH BHE IITKOJIBI;
. OLICHUBATH JKU3HEHHBIC CUTYAIMH ¢ TOUYKH 3pCHUS 0€30TIaCHOT0 00pasa KU3HU U

COXpaHEHUS 3710POBbSI;

. OLICHUBATH 3KOJOTUYECKUHN PUCK B3aMMOOTHOIIICHHI YEIOBEKA U TIPUPOIBL.

. (OopMHPOBATE IKOJOTMYECKOE MBINUICHHE: YMEHHE OIICHHBATH CBOIO ICATCILHOCTD U MOCTYNKH

JIPYTHX JIFOJICH ¢ TOUKU 3PSHUS COXPAHCHUS OKPYKAIOIICH CPEIbl - TapaHTa )XU3HHU U OJIarONOIydHs
Jroniel Ha 3emIte.

MeranpeaAMEeTHEIME Pe3yIbTaTaMy U3yUeHUS Kypca « XUMUs» SBISETCS (DOPMHUPOBAHUE YHUBEPCATBHBIX
yaeOHbIx nedictuii (VY /[).

Perynsarusueie YV /I;

. CaMOCTOSTEIbHO OOHAPYKHUBATh U (hOpMyIMpOBaThH yueOHYIO TPoOIEeMy, ONIPEETITh el

yueOHOM AEATEIbHOCTH;

. BBIJIBUT'aTh BEPCUHU PEIICHUs IPOOIIeMbl, 0CO3HABATh KOHEUHBIN pe3yJIbTaT, BHIOUPATh U3

HPEJIOKEHHBIX U UCKaTh CAMOCTOSITEIBHO CPEACTBA JOCTHKEHUS LIEIH; COCTaBJIATh

(MHOMBHAYATBHO WIH B TPYIIE) IJIaH PELICHUs PoOIeMbl;

. paboTas 1o miaHy, CBEpSATh CBOH ACHCTBUSI C LETbIO U, IPH HEOOXOIUMOCTH, HCIIPABIISTH

OIINOKH CaMOCTOSATENLHO;

. B IMAJIOTE C YUYUTEJIEM COBEPILIECHCTBOBATH CAMOCTOATENILHO BRIPAOOTaHHBIE KPUTEPUU OLICHKH.

Ilo3unaBarenwuele YY /!

. aHaIN3UPOBATh, CPABHUBATH, KJIACCH(UIIMPOBATH U 000011aTh (DaKTHI U SIBICHUS. BBIBIATH

IPUYHHBI ¥ CIEICTBUA IPOCTHIX SABJICHUH.

. OCYIIECTBIISTH CpaBHEHUE, KIIaCCU(HUKAIINIO, CAMOCTOSTEIbHO BEIOMpAsi OCHOBAHHS M KPUTEPHH

Ul YKa3aHHBIX JJOTHYECKUX OllepaLuii;

. CTPOUTh JIOTUYECKOE  PAacCyXJEHHME, BKIIIOYAIOILIEEe YCTAHOBIICHHE
MPUYMHHOCIIEICTBEHHBIX CBSI3€H.

. CO3[1aBaTh CXEMaTUYeCKHE MOJIEIHN C BBIICICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTA.

. COCTABJIATh TE3UCHI, Pa3JINUHbIE BU/IbI INTAHOB (IIPOCTHIX, CIOKHBIX U T.I1.).

. npeoOpa3oBeIBaTh MHGPOPMALIMIO W3 OJHOTO BHJA B APYroi (TabiHIly B TEKCT U Mp.).

. YMETh ONpPEACIATh BO3MOKHBIE HCTOUHUKH HEOOXOIUMBIX CBEIECHH, POU3BOIUTH MOUCK

UHQOPMAITUH, aHAJTH3UPOBATh U OLICHUBATH €€ JIOCTOBEPHOCTD.

Kommynukatusnbie YV /1:

CaMOCTOSTEIBEHO OPraHNU30BBIBATh YICOHOE B3aMMOJICHCTBUE B TPYIIE (ONPEACIATh OOIIHE eI ,
pacupeensaTs Poiid, I0TOBapUBaTLCS APYT C IPYTOM H T.J.).

MeTar[p CAMCTHBIC PC3YJIbTAThI:



1. BJIa/ICHNE YHUBEPCATHHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0AMH JIEATEIBHOCTH: HAOI0IEHHE,

M3MEpeHHe, IKCIIEPUMEHT, ydeOHOe HCCIeIOBaHke; TPUMEHEHHE OCHOBHBIX METOOB MTO3HAHUS

(cucTeMHO-MH(POPMAITMOHHBIH aHAIN3, MOJIEIMPOBAHKE) I U3yUCHHUS Pa3IMYHBIX CTOPOH OKpY Karomei

JIEHCTBUTEIBHOCTH;

2. WCTIONIb30BaHNE YHUBEPCANBHBIX CIIOCOO0B IEATENBHOCTH MO PEIICHUIO TPOOIeM U OCHOBHBIX

MHTEIUICKTYaIbHBIX OTepAIiii: NCTIOIB30BaHIE OCHOBHBIX HHTEIUIEKTYaIbHBIX ONepaIiuil:

(hopMynHpOBaHKE TUIIOTE3, AHAIN3 U CUHTE3, CpaBHEHUE, 0000IIeHIE, CHCTEMaTH3alI1s, BEISIBICHUE

MIPUYUHHO-CIIEICTBEHHBIX CBSI3€H, TOMCK aHaJIOTOB;

3. YMEHHE TeHepUPOBATh HJEH U OTPEAETIATH CPEACTBA, HEOOXOIUMBIE IS UX pean3alum; 4.
YMEHHUE ONPEACISITh e U 3a1a41 ACATeNbHOCTH, BHIOMPATh CPEICTBA peai3alny eI U

NPUMEHSThH UX Ha MPaKTHKE;

5. WCTIONB30BaHKE PA3THMYHBIX UICTOYHUKOB JJIS TOMyYEHUSI XUMHUYECKON HH(OpMAaLnH.



