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IMosicuuTeILHAS 3aIMCKA

PaGouas nmporpamma uist 9 kiiacca o01e00pa3oBaTeIbHBIX YIPESIKICHUI
(6a30BBIil YPOBEHB).

Pabouas mporpamMma mo xumMuH s 9 Kiacca COCTaBI€HAa Ha OCHOBE CIETYIOLIMX
HOPMAaTHUBHO-TIPABOBBIX JIOKYMEHTOB:

1. denepanbHblii rocynapCTBeHHBIH 00pa30BaTENbHBIM CTaHAAPT OCHOBHOIO OOIIETO
o0Opa3oBaHus, yTBEp)KIeH NpukazoM MuHucrepcTBa o0pazoBaHus U Hayku Poccuiickoit
®enepauu ot 17.12.2010 r. Ne 1897.

3akoH Poccuiickoit @enepannn «O06 oOpazoBaHum» (CTaThs 9)

VYuebnsiit mman MKOY CHI Ne 1 r.Jly6oBKH.

[TprMepHOIi TporpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus 10 XUMHUH

[Tporpammel k YMK O.C. I'abpuensna Xumus 8-11 knaccsl.

OOIT OO0 MKOY CHI Nel r. /Iy0oBku

S

CopnepxaHue IIpOrpaMMbl HAaIIPaBJICEHO HAa OCBOCHUE 3HAHMM M Ha OBJIQJCHME YMEHHUSMH Ha
06a30BOM YypOBHE, 4TO cOOTBeTCTBYeT OOpa3zoBarenbHON MporpaMmMe mKoJbl. OHa BKIIIOYAET BCE
TEMbl, HPEIYCMOTPEHHBIE (ellepanbHbIM TOCYJApCTBEHHBIM 00pa30BaTeIbHBIM CTaHJIApPTOM
OCHOBHOT'O 001IIero 00pa3oBaHMs MO0 XMMUHU M aBTOPCKOW MPOTPaMMOil yueOHOTO Kypca.
ITporpamma kypca «XuMHM» IOCTPOEHA HA OCHOBE CIIMPAJIbHOM MOJEIH, IPEyCMaTPUBAIOLIEH
IIOCTEIIEHHOE pa3BUTUE M YIIyOJeHHE TEOPEeTUYECKUX NPEACTaBICHUH NpU JIMHEHHOM
03HAaKOMJIEHHUH C SMIIMPUYECKUM MaTEPHUAIOM

B npenmerax ecrecTBEHHO-MAaTEMaTHYECKOIO IMKJIA BEAYIIYIO pOJIb UIpaeT MO3HaBaTelbHas
NeSITeIbHOCTh W COOTBETCTBYIOLIME €l Io3HaBaTelbHbE YydeOHble nelcTBUs. B cBsizu c
STUM OCHOBHBIMHM LeJSIMU 00y4eHHsI XMMUU B OCHOBHOM LIKOJIE SIBJISIOTCS:

1) ¢opmupoBanue y oOydaroUIMXCs YMEHHMS BUAECTh M IMOHHMMAaTh LIEHHOCTh OOpa3oBaHUS,
3HAUUMOCTh ~XMMMUYECKOTO 3HaHMsI i1 KaXJ0ro 4YeloBeKa HE3aBUCHUMO OT  €ro
npodeCCHOHATIBHON  JIEATENIbHOCTH; yMEHHUS pasziauyaTh (akThl U OLEHKH, CPaBHMBATH
OLICHOYHBIE BBIBOJABI, BHUAETb HUX CBA3b C KPUTEPUSIMHU OLIEHOK U CBSI3b KPUTEPUEB C
OTpeNIelIEeHHOW CHCTEMOM LeHHOCTeH, (QopMynupoBaTb U OOOCHOBBIBATH COOCTBEHHYIO
MO3UIHIO;

2) ¢dopmupoBaHME y OOYYaIOLIMXCS IEJIOCTHOTO IPEJICTABIECHUS O MHUPE U POJIM XHUMHUU B
CO371aHUM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA; YMEHUSI OOBACHATH OOBEKTHI U
IIPOLIECCHl  OKPYXKAIOIIEH NEUCTBUTENBHOCTH — MPUPOAHOM, COLUAIBHOM, KYyJIbTYPHOH,
TEXHUYECKOMN Cpenbl, UCIIOJIB3YS TUISt 3TOrO XUMHYECKHE 3HAHUS;
3) mnpuoOpereHre OOy4YaAIOIIMMUCS OIBITa PAa3HOOOPA3HOM NEATENbHOCTH, IO3HAHUA U
CaMOIIO3HAHUS; KJIIOYEBBIX HAaBBIKOB (KIFOUYEBBIX KOMIETEHTHOCTEH), NMEIOLIUX YHUBEPCATLHOE
3HaYeHHE IS Pa3IUYHBIX BHUJIOB JEATEIHOCTH: PpEIIeHUs MNpoOsieM, NPUHATHS pelIeHHH,
noucka, aHaiu3a U 00paboTku UMHPOpPMAlMU, KOMMYHHMKATHBHBIX HAaBBIKOB, HAaBBIKOB
U3MEpPEeHU, COTpyAHUYECTBa, 0€30MacHOro 0OpaIeHHs ¢ BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.
3agauyaMu u3yuyeHusi yueOHOro npeamera « XumMus» B 9 kiacce sSBISIOTCS:

y4eOHbIe: (OpMUpPOBaHUE CUCTEMBI XUMHUYECKHUX 3HAHUU KaK KOMITOHEHTa
€CTEeCTBEHHOHAYyYHOUW KapTUHBI MUPA;

Pa3BUBaIOLIMeE: PAa3BUTHE JMYHOCTH OOYYAIOLIMXCS, MX HHTEJICKTyalbHOE M HPAaBCTBEHHOE
COBEpUIEHCTBOBAHUE, (POPMUPOBAHUE Y HUX T'YMAHUCTHUECKHUX OTHOLIEHUH MU HKOJIOTUYECKU
1es1eco00pa3HoOro MOBECHUS B OBITY U B TPY/IOBON JAEATEIbHOCTH;

BOCNIUTaTe/bHbIe: QopMUpOBaHHE yMeHHIl Oe3omacHOro oOpalieHusi C  BellecTBaMH,
UCTIOJIb3yEMBIMHU B TIOBCEIHEBHOM >KM3HU; BBIPA0OTKA MOHMMaHUs 0OIIECTBEHHON MOTPeOHOCTH
B Pa3BUTUU XUMUH, a TaKke (GOPMUPOBAHHE OTHOUIEHHS] K XMMHUHU KaK K BO3MOXHOW 00J1acTH
Oynyiiei mpakTUYeCKOU eATETbHOCTH.



O01mas xapakTepucTHKa y4eOHOro npeamera « XuMushH)
B cootBerctBru ¢ denepanbHBIM rocy1apcTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
o0miero oOpa30BaHMs Yy4YallMecs JOJDKHBI OBJaJE€Th TAaKUMU [O3HABATEJIbHBIMU YYEOHBIMU
NeHCTBUSAMH, KaKk yMeHHe (hopMynupoBaTh HpoOJieMy M THIIOTE3Y, CTaBUTh LEIW M 3aayd,
CTPOUTH IJIaHbI TOCTHKEHUS L€l U pelIeHns MOCTAaBICHHBIX 3a/1a4, IPOBOJAUTH SKCIIEPUMEHT
M Ha €ro OCHOBC JCJIaTh BBIBOABI U YMO3AKIIFOYCHUA, IPCACTABIATL UX U OTCTAMBATh
CBOIO TOUKY 3peHus. Kpome storo, yuammecs AOJKHBI OBIAJETh IMPHUEMaMH, CBA3aHHBIMHU C
OMNpCaACIICHUCM HOHATHH: OrpaHn4uBaTb HX, OIIMCbBIBATb, XapaKTCpU30BaATb KW CpPAaBHHUBATL.
CnepoBarenbHO, IPU W3YYEHUH XUMHHM B OCHOBHOW WIKOJIE Yy4alluecs IOJIKHBI OBIAJETh
y‘-Ie6HBIMI/I I[GﬁCTBHSIMH, MO3BOAIOIMIMMHU UM JOCTUYb JIMYHOCTHBIX, MPECAMCTHBIX U
MeTanpeIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.
[Ipennaraemasi mporpaMMa MO XMMHHU PACKPBIBAET BKJIAJ Y4€OHOTO TpEIMETa B JOCTHIKCHUE
1enel OCHOBHOrO oO0miero oOpa3oBaHHs W ONpENeNsieT BaXHEWIINE cojep)KaTeiabHble JTUHUU
npeaMmeTa:

- BEeIIECTBO — 3HAHUSA O COCTaBE M CTPOSCHUM BEUIECTB, MX BAXKHEHUIIUX (DH3NYECKUX H
XUMHYECKHX CBOMCTBAX, OHOJIOTHYCCKOM JICHCTBHM;

XUMHYecKasi peakuus — 3HaHUS 00 YCIOBHUAX, B KOTOPBIX MPOSBIAIOTCS XUMHYECKHE
CBOMCTBA BEILIECTB, crocobax YIPABJICHUS XUMUYECKUMH IIpOLIECCAMU;
- IPUMEHEHUE BelIeCTB — 3HAHUA M ONBIT MPAKTUYECKOM JEATENbHOCTH C BEIICCTBAMH,
KOTOpBIC HambOOJIee YacTO YIOTPEOISIFOTCS B MOBCEIHEBHON JKHU3HH, IIMPOKO UCTIOIB3YIOTCS B
MIPOMBIIIICHHOCTH, CEIIbCKOM XO03SHCTBE, Ha TPaHCHIOPTE;
* I3bIK XMMHMH — CHCTEMa BAXXHEHIIMX MOHATUH XHUMHUH M TEPMHUHOB, B KOTOPBIX OHU

OTHCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM YHUCIE H
TPUBUAJIILHBIE), XUMUYECKHE (POPMYIIBI U YPABHEHUS, a TAK)Ke MIpaBujia NepeBojia nHpopmaiuu ¢
€CTECTBEHHOTO SI3bIKa Ha S3bIK XUMHUU U 00pATHO.

[Ipu otOope conepkaHusi, KOHKPETU3UPYIOLIETO MPOrPaMMYy, YUUTHIBAIIOCH, YTO Mepe] 00IUM
oOpa3zoBaHMeM HE CTOMT 3afada Npo(ecCHOHANBHOW MOATOTOBKH OO0y4arommxcsa. ITO
OTIPENIETTUIIO TIOCTPOEHUE Kypca Kak OOIIEKYyIbTYpHOTO, HANpPaBJICHHOTO, MPEXKIE BCEro Ha
dbopMupoBaHHE U pa3BUTHE HUHTEpeca K W3YYCHHIO XHMHUHU. YUTE€HAa OCHOBHas OCOOEHHOCTH
MOJPOCTKOBOTO BO3pacTa — HAYaJIO MEpPexXoJa OT JAETCTBAa K B3POCIOCTH, KOTOPBIA XapakTe-
pHu3yeTcs pa3BUTHEM MO3HABATENbHOM cephl.

Ha sTane ocHoBHOrO 00111€T0 CpeTHETO 00pa30BaHUS MTPOUCXOAUT BKIIOYCHHE 00YUaIOIIUXCS B
MPOEKTHYKD M HCCIEHOBATEIbCKYIO JEATEIbHOCTh, OCHOBY KOTOPOM COCTaBJISIOT TaKUeE
YHUBEpCAIbHBIE yUYeOHbIE NEUCTBHS, KaK YMEHHE BHJIETh MPOOJIEMBI, CTAaBUTh BOMPOCHI, KJac-
cuuIupoBaTh, HAOIIOAATH, MPOBOAUTH JKCIEPUMEHT, JelaTh BHIBOJIBI W YMO3aKIIOUEHUS,
OOBSICHATH, JOKa3bIBaTh, 3AlMIATh CBOM HJEH, NaBaTh ompeneicHus nouatusm. Croma ke
OTHOCATCSI TIPUEMBI, CXOAHBIE C OIPEACICHUEM IIOHATHM: OIMCAHUE, XapaKTEPHUCTHKA,
pa3bsiCHEHUE, CpaBHEHHUE, paznuueHue. DOpPMHUPOBAHME OSTUX YHHUBEPCAIBHBIX YUEOHBIX
JIEUCTBUMA Ha4YMHAETCs eul€ B HAYaJIbHOM IIKOJIE, a B KypC€ XUMHUHU OCHOBHOM IIKOJIBI
MIPOUCXOJIUT UX Pa3BUTHE U COBEPIIEHCTBOBaHUE. B CBSI3U ¢ 3TUM pe3epBHBIC YaChl NTAHUPYETCA
UCIIONIb30BaTh Ha (opMHpOBaHHE W pPa3BUTHE YMEHHH MPOEKTHONH M HCCIIEI0BATEIhCKOM
JESTENIbHOCTH, YMEHHE BUJIETh MPOOIEMBI, IeTIaTh BBIBOABI U YMO3AKIIOUSHUS.

MecTto y4eOHOr0o npeaMera B y4eOHOM ILJIaHE

OC0OCHHOCTBIO COAEP)KaHMUSI Kypca «XUMHs» SBISIOTCS TO, YTO B 0a3MCHOM y4eOHOM
(oOpa3oBarenbHOM) IUIaHE OSTOT TNPEAMET TMOSBISAETCS TMOCIETHUM B Py HU3yYeHHs
€CTeCTBEHHOHAYYHBIX TUCHUIUIMH. JlaHHAs HEOOXOJMMOCTh OCBOEHMSI OOBSCHSETCS TEM, YTO
MIKOJBHUKHM JIOJDKHBI 00JajaTh HE TOJBKO OIpPEAeNIEHHBIM 3alacoM IpeIBapUTEIbHbBIX
€CTECTBEHHOHAYYHBIX 3HaHUU, HO U JIOCTATOYHO XOPOILIO Pa3BUTHIM aOCTPAKTHBIM MBIIICHUEM.
VYyamumucst y)ke HaKOIUICHBI 3HAHUS MO0 CMEXHBIM JAMCHUIUIMHAM IMKJIA: OMOJIOTHH, (PU3HKH,
MaTeMaTuk, reorpaduu, cHOpMHpPOBANINCH YMEHHS aHAIU3UPOBATh, BECTH HAONIOACHUS,
CpaBHUBATh OOBEKTHI HAOIIOACHUSI.



B cooTBeTcTBHMM C y4eOHBIM TUTAaHOM Ha HM3yYC€HHE XMUMHUU B 9 Kjacce OTBOAMTCS 2 dYaca B
Henenmo, 70 4acoB B roji, P HOPMAaTHUBHON MPOJOIHKUTEIBHOCTH y4eOHOTro roaa 35 yueOHbIX
Helenb. B cooTBeTCTBUM CO CIIOKMBILIEWCS NPAKTHKOW OpraHU3allid OCHOBHOTO OOILEro
oOpa3oBaHusi B  00pa3oBaTeNbHBIX  YUPSKICHUSX  O0mero oOpa3oBaHus  pealibHas
MPOJOHKUTEILHOCTh Y4EOHOT0 rojla MeHbIlle HOPMATUBHOW U coCTaBigeT 34 yueOHbIe HEAETH.
Takum oOpa3om, Bpems, BblIensgeMoe pabounMu y4eOHBIMHU IUIAHAMHM HA W3Y4YE€HUE XUMHUH B 9
KJIacCe Ha IMpaKTUKE paBHO 68 yacam.

C y4eéroM Hen30eXKHBIX TOTEPh YIeOHOTO BPEMEHH, BBI3BIBAEMbIX Pa3IMYHBIMU OOBEKTUBHBIMU
NpPUYMHAMH, a TaKke HEOOXOIMMOCTH BBIIEJCHHS JOMOJIHUTEILHOTO BPEMEHH Ha H3yueHHUE
OTJENIBHBIX BOIPOCOB Kypca XMMHUHU MPOrPaMMOK MPeTycMOTpPeH OONbIION 00BEM pe3epBHOTO
BPEMEHHU -6 4acoB.

IIporpammoin peyCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX padoT — 4,

NPaKTUYECKUX paboT — 6 Jacos.

Cpok peanu3anuy nporpamMmbl — OJMH Y4e€OHBIN TO/I.

@®opMbl, METOIBI H CPEICTBA 00YUEHHUSI, TEXHOJIOTHHI
B AaHHOM KJIacCe BEAYHIMMHU METOJaMH O6y‘-IeHI/I$I NpeaAMCTY SABJIAIOTCA: 0O0BSICHUTEILHO-
WUTIOCTPATHBHBIN M PEIIPOAYKTHUBHBIN, XOTS UCIIOJIb3YETCS M YaCTHYHO-TTOMCKOBBIH. Ha ypokax
HCIOJIB3YIOTCA 3JIEMCHTHI CJIICAYIOIIUX TEXHOJIOTHUH: JIMYHOCTHO ~OPUCHTUPOBAHHOC O6y‘-IeHI/IC,
oOy4yeHue ¢ mpuMeHeHrueM onopHbIX cxeM, UKT, mpoekTHas 1esTeIbHOCTb.
Hcnone3ytorest cnenyromue GopmMbl 00y4eHHUS: yUeOHBIC 3aHSTHS, SKCKYPCHH, HAOJIOJICHUS,
OMBITHI, JKCIEPUMEHTHI, paboTa ¢ y4eOHOW U JONOJHHUTEIBHON JIUTEPATypOH, aHaIu3,
MOHUTOPHHT, HMCCIIENOBaTeNbCcKas pabora, mpeseHTanus. OnpeaeIeHHOe MECTO B OBJIAJCHHU
JAHHBIM KYPCOM OTBOJHUTCS CaMOCTOSITEJIbHOW paboTe: MOArOTOBKAa TBOPYECKUX padoT,
cooO1eHui, pedeparos.

DopMbI IPOMEKYTOUYHOMH M UTOTOBOM aTTeCcTalluu
[TpomexyTouHas aTTecTanus MpoBOIUTCS B popme:
- TECTOB;
-KOHTPOJIbHBIX;
- CaMOCTOSITENbHBIX paboT;
- IPaKTUYECKHX;
- TBOPUYECKUX padoT.
VYwyamuecs npoxoasT UTOrOBYIO artectauuio — B Buae [ NA.
O6yuenue Beaércs no yueOHuky O.C.l'abpuensn «Xumust 9 Kiacc», KOTOPHIA COCTaBISET
eANHYI0  JIMHUIO  Y4eOHHUKOB,  COOTBETCTBYeT  (efepalbHOMy  TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BTOPOrO MOKOJEHHsSI 0a30BOTO YPOBHS U PEATU3YET aBTOPCKYIO
nporpammy O.C.I'abpuensna( 2012r.)

OTtim4uTenbHbIE 0CO0CHHOCTH padoyeil MPOrpaMMbl H AaBTOPCKOi

OcCHOBHOE coOJiep’KaHHe aBTOPCKOW MOJHOCThIO HALIUIO OTpaXeHWe B JaHHOM paboueit
porpamme.

B pabouyro nporpaMmMy 1o XUMUU BHECEHBI H3MEHEHHMSI 10 CPAaBHEHMIO C aBTOPCKOM: U3 pe3epBa
nobasneHo 1 yac Ha «Metamnsl» U no6asieH lyac Ha [Ipaktukym 1 «CBoiicTBa METalIOB U UX
coeauHeHui». OCHOBHOE OTJIMYME AAHHOW paboyeil mporpaMMbl OT aBTOPCKOI COCTOHMT B TOM,
YTO B aBTOPCKOM MporpamMme MpakTUYECKHue paboThl CTPYNIUPOBAHBI B OJOKH - XMMHYECKHE
NPAaKTUKYMbI, KOTOpbIE MPOBOJATCS IMOCTE H3YyUYEHHUs HECKOJIbKMX pa3fenioB, a B paboueit
mporpamMMme 3TH K€ MPaKTHYECKHue pabOThI JAIOTCA TOCTE M3yYeHUsS KOHKPETHON TeMbI. DTO
MO3BOJIAET JIyYllle 3aKpElNUTh TEOPETUYECKHM Marepual Ha MPAaKTUKE M IPOBEPUTH
MPAKTUYCCKUE YMCHUSA W HABBIKKM HCEIMOCPECACTBCHHO I10 JIaHHOﬁ Teme. YToOBI IMPOBECTU



MPAKTUYECKYI0 paboTy IO KOI/Aa-TO M3YYEHHOH Teme, TpeOyeTcs JOMOJHUTENbHOE BpeMs s
MOBTOPEHHS TEOPETUYECKUX OCHOB, YTO UCKJIFOYAETCS B JaHHOU paboueil mporpamme.

Pe3y.m>TaTaM 0CBOCHHUA KypCa XUMHUH

HpI/I HN3YUYCHUHU XHMUHU B OCHOBHOM IIIKOJIE OO0ECIIEUNBACTCS JOCTHXXCHHUC JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U MPECAMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE:

B IICHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPJOCTU 3a POCCHUCKYIO XUMHYECKYIO
HayKy, T'YMaHU3M, OTHOIIICHHE K TPYAY, IIEIeyCTPEMIICHHOCTD;

dbopMUpOBaHHE IICHHOCTH 3JI0pOBOTO U Oe3omacHoro oOpa3a J>KU3HH;, YCBOCHHE IIPABUI
WHIUBHUIYAIbHOTO M KOJUIGKTHBHOTO OE€30MacHOTO IOBEICHUS B YPE3BBIYAMHBIX CUTYAIHSX,
YTPOXKAIOUIUX JKU3HU U 37J0POBBIO JIIOICH;

B TPYIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY AalbHEHIIel 00pa3oBaTeNbHON
TPACKTOPHH;
B I03HABaTEIbHON (KOTHUTUBHOM, MHTEIEKTyaJlIbHON) cepe — yMEHHUe YIpaBisiTh CBOEH

IMO3HABATEIIbHOMN JICITECILHOCTRIO.

dbopMUpOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIICHUSI, PA3BUTHE OIBITA IKOJIOTHYECKH OPUEHTHPOBAHHON PEQIICKCUBHO-
OLICHOYHOM M MPAKTUYECKOM NEATEIHOCTH B )KU3HEHHBIX CUTYAIUX;

MeTtanpeameTHble:

YMEHHE CaMOCTOSITENILHO OINPEAENATh LIeTH CBOEro oOydeHus, CTaBUTh U (POPMYJIHUPOBATH IS
ce0s1 HOBBIC 3a/1auu B yu€0e M MO3HABATEIHLHOMN JESITEIIbHOCTH, Pa3BUBATh MOTHUBBI U MHTEPECHI
CBO€I MMO3HABATENILHON EITEIBHOCTH;

YMEHHUE CaMOCTOSITEJIbHO IUIAHUPOBATH MYTH JOCTHKEHUS 11€JICH, B TOM YKCIIE albTEPHATUBHBIC,
OCO3HAHHO BBIOMpAaTh Hanboee 3PpPeKTUBHBIE CIOCOOBI pelIeHHs] YUeOHBIX U MO3HABATENbHBIX
3aJadq;

YMEHUE COOTHOCUTBH CBOM JICUCTBUS C MUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYLIECTBISATh KOHTPOJIb
CBOEH JESATENHHOCTH B MPOIECCe JOCTIKEHUSI pe3ybTaTa, ONpeNessiTh CIOCOObl EHCTBHM B
paMKax TpeIOKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCUCTBHS B
COOTBETCTBUU C U3MEHSIOLIECICS CUTYaLNEN;

YMEHHE OIICHMBATh MPABHJILHOCTH BHITIOJHEHHS y4eOHOW 3ajaud, COOCTBEHHBIE BO3MOMXHOCTHU
e€ peuieHus;

BIIQJICHUE OCHOBAMHM CaMOKOHTpPOJI, CAaMOOLICHKH, NPHUHATHS PEIIEHUH U OCYUIECTBICHUS
OCO3HAHHOTO BbIOOpa B yUeOHOM M MO3HABATEIHHON JESATEbHOCTH;

YMEHHE ONpEeNeNsTh TMOHATHS, CcO37JaBaTh  OOOOIIEHMs, YCTaHABIMBATH  AHAJIOTHH,
KJIacCCU(PUITUPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHHUS M KPUTEPUHU IS Kiaccu(uKanuu,
YCTaHaBJIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3M, CTPOUThH JIOTMYECKOE PACCYKJEHHUE, YMO-
3aKTroYeHue (MHAYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIOTHUH) U JIeJIaTh BHIBOIBI,

YMEHHE CO3/1aBaTh, MPUMEHSATh M MPEOOPa3OBHIBATh 3HAKKM M CHUMBOJIBI, MOJICTH U CXEMBI IS
pelieHus yueOHbIX U TO3HABATENbHBIX 33/1aY;

YMEHHUE OPTaHU30BbIBATh YIEOHOE COTPYIHHYECTBO M COBMECTHYIO JICSITEIIBHOCTD C YUUTETIEM H
CBEpCTHHUKaMH; paboTaTh HHANBUAYAIBHO U B TPYIINE: HAXOAUTH O0IIee pelIeHHe U pa3peiiaTh
KOH(JIUKTBI HAa OCHOBE COIJIACOBAaHHWS TMO3UIMKH © yué€ra WHTEPECOB; (OpPMyIUpPOBATH,
apryMEeHTHUPOBATh U OTCTAauBaTh CBOE MHEHUE;

yMEHHE OCO3HAHHO MCIIOJIH30BaTh PEUYEBBIC CPEICTBA B COOTBETCTBUU C 3a7a4€ii KOMMYHHUKAITUH
JUTSL BBIPQXKEHHSI CBOMX YYBCTB, MBICJIECH M MOTPEOHOCTEH; MIAHUPOBAHUS U PETYJSIUU CBOEH
JIEATEIIbHOCTH; BJIAJICHUE YCTHOM M MMCbMEHHON PEYbI0, MOHOJIOTMYECKOW KOHTEKCTHON PEYBIO;
dbopMUpOBaHHE M pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIONB30BaHUS HH(DOpPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA,



(GopMHpOBaHHE U pa3BUTHE DSKOJIOIMYECKOIO MBIIUIEHUS, YMEHUE NPUMEHSTh €ro B
MIO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIbHON TpakTUKe U  NpodhecCHOHAIbHOM
OpHUEHTALINH.

IIpenmeTtHbIe:

1.B no3naBarenbHoIi cepe:

JaBaTh ONpEICNICHUs W3YyYCHHBIX TMOHITHNA: («XMUMHYECKUH DJIEMEHT», «aToOM», «UOHY,
«MOJICKYJIa», «IPOCTHIE W CJOXKHBIC BEIIECTBA», «BEHIECTBO», «XHMHUYECKas (HopmMyay,
«OTHOCUTENbHAsI aTOMHAsi Macca», «OTHOCUTENIbHAs MOJEKYJIsIpHash Maccay, «BaJCHTHOCTbHY,
«CTETCHb OKHUCJICHUS», «KPUCTAJUITMYECKAs PEIICTKa», «OKCHUIBI», «KUCIOTBD», «OCHOBAHUS,
«conmny», «aM(pPOTEPHOCThY, «KMHAUKATOPY, IIEPUOIUYECKUIN 3aKOHY, «IIepHOIUYEcKas Ta0IuIay,
«M30TOMBI», «XUMHUYECKas CBI3b», <AJIEKTPOOTPULATEIBHOCTBY, «XUMHUYECKAs PEaKIHI»,
«XUMHUYECKOE ypaBHEHHUE», «TCHETUYECKash CBS3b», «OKHUCIEHHUE», «BOCCTAHOBJICHHEY,
«QIIEKTPOIUTHYECKAS JUCCOLMALINS», «CKOPOCTh XUMUYECKON PEaKIIUn»;

OMHKCATh JEMOHCTPALIMOHHBIE M CAMOCTOATEIHHO MPOBECHHBIE XUMUUECKHE IKCIIEPUMEHTHI,
OIMMCBIBATH U pa3jindaTb U3YYCHHBIC KJIACChl HCOPraHUICCKUX COGZII/IHCHHﬁ, IMPOCTBIC U CIIOKHBIC
BEIECTBA, XUMHUYECKHUE PEaKIUH;

KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBJIICHUS;

JenaTh  BBIBOABI M YMO3aKIIOUEHUS U3  HAOMIOACHMN, HW3YYEHHBIX  XUMHUYECKHX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOWMCTBA HEM3YYCHHBIX BEHIECTB IO aHAJOTUU CO
CBOICTBaMH U3yYCHHBIX;

CTPYKTYPUPOBATh U3YUYEHHBIH MaTepHall U XUMUYECKYI0 HH(POPMAIIHIO, TTOYYCHHYIO U3 IPYTHX
HCTOYHUKOB;

MOJICJIUPOBATH CTPOCHUE aTOMOB JIEMEHTOB 1-3 1Mepruoa0B, CTPOCHUE MPOCTHIX MOJICKYJT;

2.B IeHHOCTHO — OpHEeHTAIIMOHHOM cdepe:

aHaJM3UpOBaTh M  OLGHHWBAaTh IOCIEACTBHS [UId OKpY)Karolled cpenpl OBITOBOM U
IIPOU3BOJICTBEHHOM J€SITEILHOCTH YeJIOBEKA, CBA3aHHOM € IepepaboTKOMN BEIIECTB;

3. B TpynoBoii cdepe:

MMpOBOANTH XUMHYECKHH OKCIICPUMCHT,

4. B cepe 0e30macHOCTH KU3HEACATETbHOCTH:

OKa3bIBaTh IEPBYIO IMOMOIIb NPU OTPABICHUAX, OXKOrax M JPYrUX TpaBMax, CBA3aHHBIX C
BelIeCTBaMU U J1a00paTOPHBIM 000PYOBAHHUEM.

OcCHOBHOE co/lep:KaHue Kypca

BBenenue. O0masi XxapakTepucTHKa XUMHYECKHX JIEMEHTOB M XHUMHYECKHX peaKuuid.
Ilepuoauyecknii 3axkon u Ilepuoamyeckas cucrema xumuyeckux djiaemenros /JI. H.
Menpeneena (10 u)

XapakTepucTHKa HJIEMEHTA [0 €ro NOJIOKEHUI0 B llepuoaumyeckoil cCHUCTEME XUMHUYECKUX
sanemenToB JI. 1. MenaeneeBa. CBolicTBa OKCUIOB, KUCIOT, OCHOBAHHI U COJIEW B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON JUCCONMAIIMM W OKHUCJIEHUS-BOCCTAHOBIEHHS. [loHATHE O MEepexoIHbIX
aneMeHTax. AMQOTEepHOCTh. ['eHeTHUecKHii ps epexoqHoro snemMenTa. [leproaudeckuii 3aKoH
n llepmogmyeckas cucrema xumuyeckux »daeMeHtoB [[. M. MenneneeBa. Xumuueckas
OpraHu3alus >KUBOM U HEKUBOM MPUPOJbl. XUMUYECKUN COCTAB s/Ipa, MAHTUU U 3€MHOU KOPBI.
XUMUYECKUE DJIEMEHThl B KJETKaX JKHUBBIX OPraHU3MOB. Makpo- W MHUKPOIJIEMEHTHI.
O0o01IeHne CBEICHUNH O XMMHUYECKHUX peakiusax. Kimaccudukaius XUMHYECKUX PeakIuil Mo
Pa3IMYHBIM TPU3HAKAM: «JHCIO W COCTaB PEATHPYIOIIMX U O0Opa3yIIIMXCS BEIMIECTBY,
«rermnoBod  dpdexT», «HampaBlEeHUE», «U3MEHEHHE CTEMeHEH OKHUCICHHUS DJIEMEHTOB,
00pa3yromux pearupyromue BemecTBay, «paza», «Mcroib30BaHuEe KaTanmzaTopay. [loHsTue o



CKOPOCTH XMMHUYECKOW peakuuu. PakTopbl, BIUAIOMME HAa CKOPOCTh XMMHYECKHUX PEaKIHM.
Karanuzarops! u karaau3. MTHruOUTOpbl. AHTHOKCHIAHTHI.

JdemMoHCcTpaumu.

Paznuunbie ¢opmer Tabmunsr J[. M. MenneneeBa. Mopenu aromMoB 3ieMEHTOB |—3-T0
nepuosioB. Mozenb CTpPOEHUs 3€MHOro Iapa (MonepedHbli pa3pes3). 3aBUCMMOCTb CKOPOCTH
XUMHYECKOH PEAaKIUM OT MPUPOJbl PEarupyroluX BELIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM peakUuu OT KOHLEHTPAalUM pPEarupyrolvX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKON peakuMM OT IUIOUIaJM CONPUKOCHOBEHHUS PEArUPYIOIIMX BEIIECTB («KUIISILNN
CJI0i»). 3aBHCHMOCTb CKOPOCTHM XHMHYECKOH peakIuu OT TeMIepaTypbl pearupyrommx
BelleCTB. ['OMOreHHBII W  TeTepOreHHbId  Karanus3bl. DEpMEHTAaTUBHBIA  KaTalu3.
NurubupoBanue.

JlabopaTopHbIe ONbITHI.

1. ITomyuyeHnue ruAPOKCUIA IMHKA U UCCIETOBAHUE €ro CBOMCTB. 2.MoieTupoBaHUE MTOCTPOECHUS
[Tepuoaunueckoii cucreMbl XUMHUECKUX 31eMeHToB [[. . Menneneesa. 3. 3amernieHue xene3om
menu B pactBope cyibdara meau (II). 4. 3aBHCHMOCTBH CKOPOCTH XMMHUYECKOH PEAKIMU OT
IPUPO/IbI PEArHPYIOIIMX BEIIECTB HA PUMEPE B3aUMOJICHCTBUS KUCIOT C METAJUIaMHU.

5. 3aBUCHUMOCTb CKOPOCTH XMMHYECKON PEaKLMK OT KOHLIEHTPALMKU PEarupyrolux BEIECTB Ha
IIpUMeEpe B3aUMOJEHCTBHS LIMHKA C COJITHOW KMCJIOTOM pa3IMYHON KOHLEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKLUU OT IUIOUIAM COIPUKOCHOBEHUS PEArnpyOIUX
BeulecTB. 7. MojaenupoBaHUE «KHUIALIETO Cl0s». 8. 3aBUCHMOCTb CKOPOCTH XHMHYECKOMN
peakuuu OT TEMIIEPATyphbl PearupyroIUX BELIECTB HA IPUMEPE B3aUMOJACHUCTBUSA OKCUIA MEIU
(I) ¢ pactBopoM cepHOH KHCIOTBI pa3iMuHOM TemmepaTypsl. 9. PasnoikeHue nepokcuia
BOJIOpOJia C MomoIibio okcuaa mapranua (IV) um karamaszel. 10. OOHapykeHue Kartanassl B
HEKOTOPBIX MUIIEBBIX NpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCIOT ¢ METaUlaMU
YPOTPOIIMHOM.

IIpenmeTHble pe3yJibTaThbl 00y4eHHs

VYyamuiics J0KeH ymemp:

MCIIOJIb30BaTh MPHU XapaKTEPUCTUKE MPEBPALICHUI BEIIECTB MOHATHS: «XUMHUYECKasl peaklus»,
«peaKIM COCUHEHUN», «PEAKIINN PA3TIOKEHUSD), «PEaKul 0OMEHay, «PEeaKlUn 3aMeleHHs,
«peaklUy HeUTpanu3alun», «IK30TePMUUYECKUE PpEaKLUW», <«HIOTEPMHUUYECKHE pPEaAKIHN»,
«o0paTUMble peakLuu», «HEeoOpaTHUMble pPEAKIHUW», «OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKuuny», «rOMOT€HHbIE PEaKLNN», «TE€TEPOr€HHbIE PEaKLUN», «KAaTAIUTUYECKHE PEaKIUuu,
«HEKATAIUTUYECKUE PpEeaKLUUn», «TeIuIoBoH HPGPEKT XUMHUYECKOH peakiun», «CKOpPOCTh
XUMHUUYECKON peaKIMn», «KaTalau3aTopy;

XapakTepu3oBaThb XUMHUYECKHE D3JEMEHThl |—3-r0 NepuoJoB MO MX IMOJOXKEHHIO B
[Tepuoauueckoil cucreme xumuueckux annemeHToB [[. M. MenzaeneeBa: XMMUYECKUMH 3HAK,
MOPSIIKOBBIM HOMED, MEPHOJ, TPYIIA, MOArPYIINa, OTHOCUTENbHAs aTOMHas Macca, CTPOEHUE
aToMa (3apsn sjApa, YHUCIO IMPOTOHOB M HEWUTPOHOB B s1Ape, OOIIEe YUCIO DJIEKTPOHOB,
pacripeielieHUe 3JIEKTPOHOB O 3JIEKTPOHHBIM CJI0SIM, IIPOCTOE BELIECTBO, (popMyIia, Ha3BaHHUE U
THII BBICIIIETO OKCHJIA ¥ TUJIPOKCHUIA, JIETYYETO BOJOPOTHOTO COSTMHEHHS (7151 HEMETAIIIOB));
XapakTepu3oBaTh OOIIME XUMHUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHJIOB M T'HIPOKCHIOB;
IPUBOIUTH MPUMEPHI PEAKIINH, TOATBEPKIAAIONIUX XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIO0B
U TUJIPOKCH/IOB;

J1aBaTh XApPAaKTEPUCTUKY XUMHUYECKUX pEaKUUH IO YUCIY M COCTaBy HCXOIHBIX BEIIECTB U
IPOJYKTOB pEaKkluu; TEIIoBOMY 3(PQeKTy; HampaBiICHHIO MPOTEKAHUS pPEaKUWU; U3MEHEHMIO
CTENIEHEW OKHCIIEHUS DJIEMEHTOB; arperaTHOMY COCTOSHHUIO MCXOJHBIX BEILECTB; YYacTHIO
KaTajan3aTopa;

OOBSICHATh M TPUBOJAUTH MPUMEPHI BIUSHUS HEKOTOPHIX (PAKTOPOB (IPUPOIAa pearupyroux
BEIIECTB, KOHIEHTpallUsl BEIIECTB, JaBJEHHE, TeMIepaTypa, KaTaau3aTtop, IOBEPXHOCTh
CONPUKOCHOBEHMSI pEarnpyIOIINX BEIIECTB) HA CKOPOCTh XMMHUECKUX PEAKIIN;

Ha0JII0/1aTh U OMKCHIBATh YPaBHEHUS peaklUUi MEXIy BEUIECTBAMH C OMOIIbIO €CTECTBEHHOIO
(pyccKOro Wiy poHOTO) sA3bIKA U S3bIKA XUMMUH;
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IPOBOJIUTH ONBITHL, MOATBEPXKJIAIOIIME XHUMHUYECKHE CBOMCTBa aM(OTEpPHBIX OKCUAOB U
THJIPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakIy OT pa3INuHbIX (aKkTopoB (Ipupoaa
pearupyromux BeIECTB, KOHLEHTPALUs BEIIECTB, MAABJICHUE, TEMIEpaTypa, KaTalnu3arop,
MIOBEPXHOCTh CONIPUKOCHOBEHHUS PEArupyrolUX BELECTB).

MeTtanpeaMeTHbie pe3yJibTAThI 00yYeHH s

VYyamuiics 10J1KeH ymenn:

OTIPEACIATh 1ENbh YYeOHOW MEATEIHHOCTH C IMOMOIIBI0 YUUTENSI M CaMOCTOSITEIBHO, MCKATh
CpEICTBa €€ OCYILECTBICHMs, paboTas MO IJIaHy, CBEPATb CBOM JACWUCTBHUS C LENbIO U MpPU
HEOOXOIUMOCTH UCTIPABIISTH OIMIUOKH C MIOMOIIBIO YUUTENS U CAMOCTOSTEIILHO;

COCTaBJISITh AHHOTAIUIO TEKCTA;

CO3/1aBaTh MOJICNIN C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBEKTa U MPEICTaBICHUEM
UX B IPOCTPAHCTBEHHO-TpadUUeCKON MM 3HAKOBO-CUMBOJIMYECKOU popme;

OTIPECIISATh BUJBI KIIACCU(UKAIINHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYIIECTBIISITh MPSIMOE AeTyKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Metasuisbl (14 1)

[Tonoxxenue meramioB B [lepuonnueckoil cucteme xumuueckux snemeHToB J[. 1. Mennaeneesa.
Mertannmuieckasl KPUCTAJUTMYSCKAs peIlieTka W MeTaIMYecKas XHMHYecKas cBs3b. OOmue
dusnueckue cBoiictBa merauioB. CIuiaBbl, UX CBOICTBa M 3HaYeHHE. XHMMUYECKUE CBOMCTBA
METAJIJIOB KaK BOCCTAHOBHTEJICH, a TAaKXKE B CBETE WX IOJIOKCHHS B SJICKTPOXUMHUYECCKOM PSITY
HanpsbkeHud MetaisioB. Kopposust MeTamioB u crnocoObl 60psObI ¢ Hell. MeTasuibl B IpUpoIe.
OO6mme crnocoObl UX MOTYYCHHUS.

OO01masi XapaKkTepUCTHKA HIEJOYHbIX MeTa/LI0B. Metamibl B npupoje. Obiue crnocodbl ux

nonyueHusi. Ctpoenue aromoB. lllenounble Meramibl — mpocThie BellecTBa. BaxHeilmue
COCJMHEHUS IIEJIIOYHBIX METAJUIOB — OKCHJIbI, THJPOKCHBI U COJIM (XJIOpUAbI, KapOOHATHI,
cynb(haTel, HHUTPATH), WX CBOWCTBA W MNPUMCHCHHE B HApOJAHOM Xo3sicTBe. KamuitHbie
ynoOpeHusl.

OO01mas xapakTepucTHKA 3JIeMeHTOB IJiapHo# noarpynnsl Il rpynnei.

Crpoenne aromos. lllenmouyHo3eMenbHbBIE MeETalIbl — MPOCTBIE BeEllECTBA. BaxHeimue
COCIMHEHUS IIETOYHO3EMENIbHBIX METAUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUJBL,

KapOOHAaThl, HUTpaThl, cyibdaTel, ¢ocdarel), MX CBOICTBA U NPUMEHEHHE B HAPOJHOM
XO3HCTBE.

AJTIOMUHHUI.

Crpoenue atoma, (pU3MYECKHE U XMMHYECKHE CBOMCTBA mpocToro BemiecTBa. CoeauHEHUS
QIIOMUHUS — OKCHJI U THJIPOKCUJ, UX aM(OTEpHbIH XapakTep. Bakneilmue conau amoMuHUS.
[IprMmeHeHre aTFOMUHUS U €0 COCIMHEHUN.

Keaeso.

CrtpoeHue atoMa, Qu3MUecKHMe W XMMHYECKHE CBOWMCTBAa IPOCTOro BellecTBa. ['eHeTnyeckue
pAIbI Fe*?u Fe*.

Baxnelimme conu jxene3a. 3HaYCHUE KeJe3a U €ro COSAMHEHUM U MPUPOJBI U HApOJIHOIO
XO03SIIMCTBA.

JleMOHCTpaI M.

OO0pa3ibl MENOYHBIX W MIEIOYHO3eMEeTbHBIX MeTaiuioB. OOpasmpl crutaBoB. B3aumopeiicTeue
HATpUs, JUTHS M KaJlbliug C BOJOW. B3aummoneicTBue HaTpus W MarHus C KHUCIOPOAOM.
BsaumopeiictBue meramioB ¢ HemetauiaMu. [lomyuenune ruapokcuos xenesa (1) u (II1).
JlabopaTopHbIie ONBITHI.

12. B3aumojelcTBre pacTBOPOB KHUCIOT M cojiel ¢ Metauiamu. 13. O3HakomileHHe ¢ pyaamMu
xkene3a. 14. OxpalmimBaHuEe IUIAMEHHM COJISIMM ILEJIOYHBIX MeTayyioB. 15. BzaummopelictBue
Kayblus ¢ Bogou. 16.1Tomyuenne ruipokcuaa Kaablus U UCCIECTOBAHUE €0 CBOMCTB.

17. TlonmyuyeHue THAPOKCUIA aTOMHHHUS U HCCIEIOBaHME €ro cBoucTB. 18. BzaummoneiictBue
xenesza ¢ costHor kucnotoi. 19. Iomyuenune rugpokcuos sxenesa (1) u (III) u nzyyenune ux
CBOIICTB.



IIpenmeTHbIe pe3yabTaThl 00y4eHUs

VYuamuiics 10J1KeH ymemp:

HCIIOJIb30BaTh MPU XapaKTEPUCTHKE METAUIOB M UX COCIMHEHUHN TMOHATHUS: «METAIIbI», «Ps
AKTHBHOCTH  METAJLIOB»,  «IIEAOYHEIC  METAUIbl»,  «IICIOYHO3EMEIBHEIC  METaJLIbI»,
HCIOJb30BaTh HUX IIPU XAPAKTEPUCTUKE METAJJIOB; JaBaTh XapaKTEPUCTUKY XHMHUYECKHX
AJIEMEHTOB-METAJJIOB (IIEJIOYHBIX METAJJIOB, MAarHus, Kajblvs, AJIOMUHUS, >KeJe3a) MO HX
nonoxxkenuto B Ilepuoguueckoit cucreme xumuyeckux anemeHToB J[. WM. Menaeneesa
(XUMHYECKUH 3HAK, TOPSJIKOBBIA HOMED, IEPUO/I, TPYIINA, MOArPYIINA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHue aToma (3apsn SApa, YWCIO MPOTOHOB M HEHTPOHOB B sjpe, OOIIEEe YHMCIIO
AJIEKTPOHOB, paCHpe/IeICHUE JIIEKTPOHOB IO BJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
dbopmysa, Ha3BaHKWE U TUIT BBICIIIETO OKCHJIA U THIPOKCUIA);

HA3bIBaTh COSAMHCHHSI METAIIOB M COCTABJIATH UX (JOPMYJIBI ITO HA3BAHUIO;

XapaKTepU30BaTh CTPOCHHE, OOIIKe (PU3MUYECKHE M XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECCTB-
METaJIJIOB;

OOBSCHATh 3aBUCHMOCTb CBOMCTB (MM TpEJICKAa3bIBaTh CBOMCTBA) XUMHUYECKHUX SJIEMEHTOB-
METaJUIOB (paguyc, METAUINYECKHE CBONCTBA 3JIEMEHTOB, OKHCIUTEIHbHO-BOCCTAHOBUTEIIHHBIC
CBOICTBa 3JIEMEHTOB) U 00pa3yeMbIX UMH COCTUHEHHH (KUCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX
OKCHUJIOB M THUAPOKCHJOB, OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA) OT IIOJIOKEHHUS B
[Tepuoanueckoii cucreme xumudeckux ssmemeHToB . 1. Menneneena;

OMNUCHIBATh OOIIME XMMHUYECKHUE CBOMCTBA METAJUIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIU
POJIHOT0) SI3bIKA M SI3bIKA XUMUU;

COCTaBJISITh MOJICKYJISIPHBIC YPaBHEHHUS PEAKIMH, XapaKTePU3YIOIIUX XUMHUYECKHE CBOMCTBA
METAVIOB U HUX COEIMHEHUW, a TaKK€ OHIIEKTPOHHBIC YPABHEHMS MPOLECCOB OKUCICHUS-
BOCCTAHOBJICHHS,

YPaBHEHUSL AJIEKTPOJUTUYECKON JMCCOLUMALMU; MOJEKYJSIpHbIC, TIOJHbIE U COKpAICHHBIE
MOHHBIC YPaBHEHUS PEAKIIMI C yIaCTHEM DJICKTPOJIUTOB;

YCTaHaBIMBATh PUUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]ly CTPOCHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUTIOM KPUCTALTMYECKON PEIIETKH METAUIOB M WX COEAMHEHUH, UX OOMMMH (PU3NYECKUMH U
XUMHYECKHUMH CBOHCTBAMH;

OIMCKLIBATh XHUMHMYECKHE CBOMCTBA IICIOYHBLIX M IICIOYHO3EMEIBHBIX METAJJIOB, a TaKke
ATIOMUHUS U JKeJle3a U UX COCTUHEHHH C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3hIKA XUMUH;

BBIMIONHATh, HAOMIOJaTh UM OMHCHIBATH XHUMHUYECKUW OSKCIEPUMEHT IO PAaCIO3HABAHUIO
BOKHEUIITNX KATHOHOB METAIIJIOB, TUIPOKCUI-MOHOB;

AKCIIEPUMEHTAIbHO  MCCIEN0BaTh CBOMCTBA METANIOB M HUX COCJUHEHUW, pelaTh
AKCIIEPUMEHTAJIbHBIE 33]Ia4M 110 TeMe «MeTallby;

OMKCHIBATh XUMHUYECKHH JKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO)
SI3bIKA U SI3hIKA XUMUH;

MPOBOAMUTH pacueThl MO XMUMHYECKUM (OpMyllaM U ypaBHEHHUSM pPEaKIUi, MPOTEKAOMINX C
y4acCTUEM METAJIOB M UX COCTMHEHU.

MeTtanpeaMeTHbie pe3yJbTAThl 00y4eHUs

VYyamuiicst 10J15KeH ymemp:

paboTaTh MO COCTAaBIEHHOMY IUTaHY, HCHOJB3yS HApsAIy C OCHOBHBIMH M JIOTIOJHUTEIHHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATYPY, CIoKHBIC Mpubopsl, cpeactBa MKT); ¢ momompio yuaurtens
OTOMpAaTh I pelieHus yueOHBIX 3a/7a4 HEOOXOAUMBIE CIIOBApH, YHITUKIIONEINH, CIPABOYHUKH,
ANIEKTPOHHBIE JUCKH;

COTIOCTABJISITh U OTOMPATh WH(GOPMAIIMIO, TTONYYECHHYIO U3 PA3IMYHBIX MCTOUYHUKOB (CIIOBapH,
SHITUKIIONIEINH, CIIPABOYHUKH, SJIEKTPOHHBIC TUCKH, ceTh HTEepHET);

NPEJCTaBIsITh WH(GOPMAIIMIO B BHJAE TAONHI], CXEM, OMOPHOTO KOHCIIEKTa, B TOM YHUCIE C
npumenenneM cpeacts UKT;
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0(QOpPMIISITH CBOU MBICII B YCTHOW U MUCbMEHHOM peuH ¢ Y4eTOM CBOMX YUEOHBIX M JKU3HEHHBIX
pEUYEBBbIX CUTYalLlU, B TOM 4Kcie ¢ npumeHeHneM cpeacts UKT;

COCTAaBJISITh PELICH3UIO HA TEKCT;

OCYLIECTBIIATH JOKA3aTeIbCTBO OT IIPOTUBHOTO.

Tema 2. [IpakTukym 1. CBolicTBAa MEeTA/UIOB U UX COeIMHEHM (2 '~1)1

1. OcylecTBieHrEe LENOYKHM XUMHUYECKUX mpeBpamieHuid. 2. [lomydyeHue u cBoMcCTBa
COeIMHEHUN MeTauioB. 3. PelieHne 5HKCIEpUMEHTANBHBIX 3a/ad HAa pPaclo3HaBaHHE U
IIOJIy4YEHUE COCIUHEHUI METAILIOB.

IIpenmeTHbIe pe3yabTaThl 00y4eHUSs

VYuamuiicst J0J1KeH ymemp:

oOpartatscs ¢ 1abopaTopHbIM 000pyA0BaHUEM M HarpeBaTeIbHBIMU IPUOOPAMH B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKU OE30MMaCHOCTH;

Ha0JI0/1aTh 32 CBOMCTBAMU METAILJIOB U UX COSAMHEHUN U SBJICHUSIMHU, IPOUCXOSIIMMU C HUMH;
OMNUCHIBATh XUMUYECKUM HKCIIEPUMEHT C IMOMOIIbI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOIO)
A3bIKA U S3bIKa XUMUH;

JIeTIaTh BBIBOJBI 10 PE3YJIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHH s

VYyamuiicst 10J15KeH ymemp:

OTIpeeNATh, UCXO/s U3 y4yeOHOU 3a7auu, HEOOXOTUMOCTh HCIOIB30BaHHUS HAONIOICHUS WU
JKCIIEPUMEHTA.

Tema 3. Hemerannl (25 4)

OO0mias xapakTepUCTUKAa HEMETAJUIOB: MoJjokeHue B Ilepmomnueckold cuUCTeME XUMHUYECKHUX
anemenToB [I. 1. MenneneeBa, 0COOEHHOCTH CTPOCHHSI aTOMOB, AJIEKTPOOTpHUILIATEIHHOCTE (D0)
KaK Mepa «HEeMETAJUTMYHOCTHY, psan D0. Kpucramnmdyeckoe cTpoeHue HEMETANIOB — MPOCTHIX
BewecTB. Aiorponusi. Pusnueckue CBOWCTBA HeMETaIOB. OTHOCHUTENBbHOCTh MOHSATUN
«METAII» U «KHEMETAJUI».

Bomopon. Ilonoxkenne Bogopona B Ilepuoauueckoin cucteme XumMu4deckux siemeHToB /[l .
MengeneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKUE U XUMHUYECKHE CBOWCTBA BOJOPO/Ia,
€ro MoJIy4YeHue U IPUMEHEHHUE.

1 I1pu AByX4acoBOM IJIAHUPOBAHUM ITPOBOAUTCS TOJIBKO MpakTHUecKas padoTa 3

Boxaa.

Crpoenue Monekyinbl. BogopoaHas xumudeckas cBsizb. Ou3znueckre CBOMCTBA BOABI. AHOMAIUU
CBOWCTB BOJbl. ['mapodunbHble M ruapodoOHBIE BellecTBa. XHMMHUYECKHE CBOWCTBA BOJIBI.
KpyroBopor Boasl B mpuponme. Bomoounctka. Aosparnusi BoOJbl. BBITOBBIE  (DUIBTPHI.
MuHepanbHbie BOJbI. JucTuinpoBanHas BoJia, €€ NOJy4eHHE U IPUMEHEHHUE.

O01mas XxapaKkTepucTHKA rajJ0reHoB.

Crpoenune atoMoB. IIpocTble BemmecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xmope, 6pome, ¢prope u ione. [[puMeHeHre TaIOTeHOB M UX COCTMHECHUH B
HAapOJHOM XO351CTBE.

Cepa.

CtpoeHue aToMa, alJIOTPOIHsI, CBOMCTBA U MpUMeHeHHe pomOnyeckoit cepbl. Okcubl cepsl (1V)
u (VI), ux noxydenue, cBoicTBa U npuMeHeHne. CepHasi KUCIOTa U €€ COJIM, UX NPUMEHEHHE B
HapOAHOM X03sicTBE. [I[pON3BOACTBO CEPHOMN KUCIOTHI.

A3or.

Ctpoenune aToMa W MOJIEKYJbI, CBOMCTBA MPOCTOTO BEIIeCTBA. AMMHAK, CTPOCHHUE, CBOWCTRBA,
nojiyueHue 1 npuMeHenue. Coiau aMMOHUS, UX CBOMCTBa U npumeHeHue. Okcunel azora (I1I) u
(V).

A3OTHas KHCIIOTa, €e CBOICTBA U MpUMeHeHHe. HUTpaThl 1 HUTPUTHI, IPOOIIEMa UX COJIEPKaAHUS
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE yTIOOpEHHUSI.

Dochop.
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CtpoeHue aroma, auIOTPOINHs, CBOMCTBa Oenoro W KpacHoro ¢ocdopa, WX NpPUMEHEHHE.
OcHoBHble coeauHeHus: okcupa ¢Gocdopa (V) u  oprodochopHas kuciaora, (ocdarsl.
®docdopHbie y1oOpeHus.

Yraepoa.

Crtpoenue aroMa, aJuloTponus, cBoiicTBa Moaudukarui, npumenenue. Oxcuasl yraepoaa (II) u
(IV), ux cBoiictBa u npumeHeHue. KapOoHaThI: KAJIBIKT, COAA, TOTAIl, UX 3HAYCHHUE B MPUPOC
Y S)KM3HH YeJIOBeKa.

Kpemnuuii.

CtpoeHue aToma, KpUCTAUIMYECKUI KPEMHHH, €ro CBOMCTBa M mpuMeHeHne. OKCH KpeMHUS
(IV), ero npupoansie pasHOBUIHOCTU. CHUIIMKAThl. 3HAUEHUE COEAMHEHUM KPEMHUS B KUBOU U
HeXXHUBOU npupoje. [loHaTue o CuIMKaTHON MPOMBIIUIEHHOCTH.

JdemMoHCTpanmu.

OOpa3upl rajJjoreHoB — MPOCTHIX BeIIECTB. B3aumMmoaeiicTBHE TalloTeHOB C HAaTpUEM, C
anoMuHueM. BeiTecHEHHE xJI0poM Opoma MM MOJAA U3 pacTBOPOB UX cojeil. BzaumoneiicTeue
CEpbI ¢ METAJIJIaMH, BOJIOPOAOM U KUCIOpoAoM. B3anmoaeiicTBie KOHIICHTPUPOBAHHOM a30THOM
KHUCIIOTHI ¢ Menpto. [lornomnienre yriem pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccraHoBieHue
Meau u3 ee okcuaa yrieM. O6pasibl NpUpOIHBIX COEAMHEHUN XJ10pa, cephl, pocdopa, yriepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I HAPOJHOTO XO3SMCTBa Cyb(aToOB, HUTPATOB, KAPOOHATOB,
docdaros. Obpasibl cTekIa, KEPAMHUKH, LIEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonyuenue u pacno3HaBaHue Bojopona. 21. VMccnenoBaHue MOBEPXHOCTHOTO HATSKEHUS
BO/bl. 22.PacTBOopeHue nepmMaHraHaTa Kajaus WM MEAHOIro Kyrnopoca B Boxe. 23. I'maparanus
o0e3BokeHHoro cynbdara meau (II). 24. U3roToBneHue rurncoBoro oTneyaTka.

25. O3HakOMJIGHHE C KOJUIeKIMEH OBITOBBIX (uiabTpoB. 26. O3HAKOMIIEHHE C COCTaBOM
MUHEpanbHOW BoAbl. 27. KadecTBeHHas peakiusi Ha rajoreHuj-uonsl. 28. Ilomyuenue u
pacriozHaBanue kuciopoga. 29. I'openue cepsl Ha Bo3ayxe u B kuciopoze. 30.CpoiicTBa
pa3baBieHHOl cepHOIl kucnoThl. 31. M3yuenue cBoiicTB ammuaka. 32. Pacmo3naBanue coineit
ammonusa. 33. CpoiictBa pa30aBieHHOW a30THOW KHCIOTHL. 34. B3aumopeiicTBue
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI ¢ Meabto. 35. T'openue ¢docdopa Ha BO3ayxe M B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrus B xuciopoze. 38. [lomyuenue
YTOJIbHOU KUCIIOTHI U n3yueHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKApOOHATHI.

40. Paznoxenue rugpokapbonarta Hatpus. 41. [lomyuyenne KpeMHEBOH KHUCIOTHI U U3Y4YEHUE €€
CBOIICTB.

IIpeameTHbIe pe3yJbTaThl 00y4eHUsI

VYyamuiicst 10J15KeH ymemp:

UCIIOJIb30BaTh MPU XapAKTEPUCTHUKE METAUIOB M HMX COEJUHEHUU TMOHATUS: «HEMETAIIbDY,
«TAJOTCHBD», «AJUIOTPOIMHBIC BHUAOU3IMCHCHUSA»), <OKCCTKOCTH BOJbI», «BPEMCHHAA KCCTKOCTbH
BOJIBI», «IIOCTOSIHHAS KECTKOCTh BOBI», «00IIast )KECTKOCTh BOIBIY;

aBaThb XapaKTCPUCTHUKY XUMHYECKUX DJIEMEHTOB-HEMETAJIJIOB (BO}IOpOHa, TaJIOT€HOB,
KHCTIOpOJIa, Cephl, a30Ta, pocdopa, yrieponaa, KpeMHHs) IO UX ToJoxkeHUIo B [lepuoanueckoit
cucrteMe xuMmuueckux anemeHtoB J[. M. MenaeneeBa (XMMUYECKUN 3HAK, TOPSAJIKOBBIA HOMEp,
nepuoj, Tpymmna, MOArpylnna, OTHOCUTENbHAs aTOMHas Macca, CTpO€HHE aroma (3apsja sapa,
YHCIIO MPOTOHOB M HEUTPOHOB B si/ipe, 00Iee YHCIO IEKTPOHOB, paclpeeleHHe dJIEKTPOHOB
MO DJIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (OpMyia, Ha3BaHUE W THUI BBICIIETO OKCHIA U
TUAPOKCUAA, (opMylia U XapaKTep JeTy4ero BOJOPOIHOTO COSAMHEHHUS );

Ha3bIBAaTh COCIUMHCHNS HEMETAJIJIOB U COCTABJIATH UX (bOpMy.]'H)I 10 Ha3BaHUIO,

XapaKTepu30BaTh CTpOCHHE, o0IIre (U3NUecKrne U XMMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIJIOB;

OOBSCHATh 3aBUCHUMOCTh CBOWCTB (MJIM TPEICKa3bIBaTh CBOWCTBA) XUMHUYECKHX 3JIEMEHTOB-
HEMETAJUIOB  (paauyc,  HEMEeTaJUIMYeCKHe  CBOWCTBA  JJIEMEHTOB,  OKUCIMTEIbHO-
BOCCTAHOBUTEIIbHBIE CBOICTBAa 3JI€MEHTOB) M 00pa3yeMbIX HMH COEAMHEHUH (KHCIOTHO-
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OCHOBHBIE CBOWMCTBAa BBICIIMX OKCHJIOB W THAPOKCHJIOB, JETYYUX BOJOPOJHBIX COEIUHEHUH,
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA) OT TmoyiokeHusi B llepuomuueckoit cucreme
xuMu4ueckux 3yemenToB 1. . Menaeneena;

OTHCHIBATh OOIIHME XUMHUYECKUE CBONCTBA HEMETAIOB C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) S3bIKA U S3bIKAa XUMHUH;

COCTaBJISITh MOJICKYJISIPHBIC YPaBHEHUS PEAKIUN, XapaKTEPU3YIOIIMX XUMHUYECKHE CBOMCTBA
HEMETAJUIOB M MX COEJAMHEHHH, a TakKKe€ SJIEKTPOHHBIE YPABHEHUS IPOLIECCOB OKHUCIECHUS-
BOCCTAHOBJICHUS,

YPAaBHEHUSI AJIEKTPOJUTUYECKON JUCCOLUMALNU; MOJIEKYJIAPHBIE, IIOJHBIE W COKpAalllCHHbIE
WOHHBIC YPaBHEHUS PEAKIIMI C y4aCTHEM DJICKTPOJIUTOB;

YCTaHaBIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEX]ly CTPOCHUEM aTOMa, XUMUYECKOH CBSI3bIO,
TUTIOM KPUCTAJUTMYECKOMN PEIIeTKH HEMETAIOB U UX COCIUHEHUH, X OOIMMH (PU3NISCKUMU U
XUMHUYECKHUMH CBOMCTBAMU;

OMKCHIBATh XMMHYECKHE CBOMCTBA BOJOPOA, TaJIOTCHOB, KHCIOPOAA, Cephl, a3oTa, ¢ocdopa,
rpadura, anmasza, KpeMHHUS U HX COEAMHEHUU C TOMOIIBIO ECTECTBEHHOI'O (PYCCKOTO WIU
POIHOTO) A3bIKA U SI3bIKA XUMUH,

OMKCHIBATh CMOCOOBI YCTPAaHEHUS >KECTKOCTH BOJbl U BBINOJHATH COOTBETCTBYIOIIUNA UM
XUMUYECKHUM SKCTIEPUMEHT;

BBITNIOJHATh, HAOMIOJaTh U OMUCHIBATH XMMHUYECKUN SKCIIEPUMEHT IO PACIIO3HABAHUIO MOHOB
BOJIOpPOJIa M aMMOHHUsA, Cynb(har-, kapOboHaT-, cuimkar-, pocdar-, xjaopua-, OpomMua-, HOIUAI-
HMOHOB;

AOKCIEPUMEHTAIIBHO  MCCJIEIOBaTh CBOWCTBA METAJUIOB M WX COEJAUMHEHMI, pelarhb
3KCHEpUMEHTANIbHBIE 3a/1a4M 110 TeMe «Hemeramibly;

OMUCHIBATh XUMHUYECKUM HKCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJIHOIO)
A3bIKA U S3bIKa XUMHUH;

MPOBOAMTH PACUeThl M0 XHUMHYECKUM (OpMYyJIaM M YpPaBHECHHUSM PEAKIUH, MPOTCKAOIINX C
Y4aCTHEM HEMETAIIOB U UX COECUHEHUM.

MeTtanpeameTHbie pe3yJbTaThbl 00yYeHUs

Yyamuiics 10J1KeH ymemp:

OpraHU30BBIBATh y4E€OHOE B3aWMOJICHCTBHUE B TpyMIeE (pacrpeacsisTh POJH, JIOTOBapUBATHCS
JIpYT C APYTOM H T. 11.);

MpeABUACTH (MPOTHO3UPOBATH) MOCJEICTBHS KOJUIEKTUBHBIX PEIICHUIA;

MOHUMATh MIPUYUHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BBIXO/A U3 STOW CUTYAIIHH;

B JHAJIOTe C YYUTEJIEM YYUTHCA BBIPAOATHIBAaTh KPUTEPUU OILIEHKH WM OMPENETSTh CTENEHb
YCIEITHOCTH BBIMIOJIHEHUS CBOEW paboOThI M pabOThI BCEX, UCXOJS U3 UMEIOUIUXCS KPUTEPHUEB,
COBEPIIIEHCTBOBATh KPUTEPHUH OLIEHKHU U TIOJIb30BATHCSI UMHU B X0J1€ OIIEHKHU U CAMOOIICHKH;
OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS €€;

MOATBEPKIATh apTYMEHTHI (haKTaMH;

KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CIIyIIaTh APYTHUX, MBITAThCS MPUHUMATH JPYTYIO TOUYKY 3pEHHs, OBITh TOTOBBIM U3MEHHUTH CBOIO
TOYKY 3pPEHHUS;

cocTaBIATH pedeparT mo onpeaeneHHoM Gopme;

OCYILECTBIISATh KOCBEHHOE Pa3JCIUTEIbHOE TI0KA3aTeIbCTBO.

Tema 4. [Ipaktukym 2. CBoiicTBa coenHeHHi HeMeTaLI10B (3 '-I)l

1. Pemenue skcnepuMeHTaNbHBIX 3amad mno Teme «lloarpymma ramoreHoBy». 2. Pemenue
JKCIIEpUMEHTANIbHBIX  3agau 1o Tteme  «llogrpynmma  kuciaopoma». 3.  Pemenue
SKCIEPUMEHTANBHBIX 3adad 1no Tteme «lloarpynmna azora». 4. Pemenue skcnepuMeHTAIbHBIX
3anad no Teme «lloarpymnma yranepomay. 5. [lonyuenue, cobupanue u pacrio3HaBaHHUE Ta30B.

IIpeaMeTHbIe pe3yJabTaThl 00yUeHUsI
VYyamuiics 10J1KeH ymems:
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oOpariaThcs ¢ J1abopaTopHEIM 000PYAOBAaHUEM M HArpeBaTEeIbHBIMU MTPUOOPAMHU B COOTBETCTBUU
C TpaBUJIAMH TEXHUKU OE30MaCHOCTH;

HaO0JII0/IaTh 32 CBOMCTBAMHM HEMETANIOB M MX COCIUHEHUH U SIBICHUSMHU, IPOUCXOASIIUMU C
HUMU;

OMKCHIBATh XUMHUYECKHH SKCHEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOIO)
SI3BIKA U SI3BIKA XUMUMY;

JIeN1aTh BBIBOJIBI 10 pe3yiibTaTaM MPOBEJCHHOTO SKCIIEPHUMEHTA.

MeTtanpeaMeTHbie pe3yJibTAThI 00yYeHH s

VYyanuiics 10J1:KeH ymems:

OTIPE/ICIIATh, UCXOJs U3 y4eOHOU 3amauu, HEOOXOIUMOCTh WCIIOIH30BAHUS HAOIIOICHUS WU
JKCIIEPUMEHTA.

1 Tlpu 1ByX4acoBOM IUTAHUPOBAHKMH IPOBOASATCS TOJIBKO MPaKTHUECKHE paboThl 1, 2 u 5.

Tema 5. O6001IeHHe 3HAHNH 10 XUMMH 32 KyPC OCHOBHO# mKoJbl. [loaroropka

k OI'. (10 u)

Ilepuonnueckuii 3akoH u lleproanueckas cucrema xumuueckux anemeHToB . . Meneneesa.
®u3nuecKuil CMBICT TIOPAJIKOBOTO HOMEpa »dJEMEHTa, HOMEpPOB TEpHOoJa M TPYIIIHL.
3aKOHOMEPHOCTH MU3MEHEHMsI CBOMCTB RJIEMEHTOB M MX COCIMHEHUH B MEpUOJaX W IpYIIax B
CBETE MPEACTABICHHUI O CTPOEHUH ATOMOB 3JIEMEHTOB.

3HaueHHE MEPUOAUYECKOTO 3aKOHA. BuAbl XMMHUYECKHX CBSI3€d M THUIIBI KPUCTAILIMYECKUX
pemeTok. B3anMoCBs3b CTPOCHHS M CBOMCTB BemiecTB. Kiraccuukanmuss XUMHUECKUX PEaKIHi
M0 Pa3JIMYHBIM MPU3HAKaM (UHCIIO U COCTaB Pearupyromux U 00pa3yroIuXcs BEIIECTB; HaJTu4ne
rpaHulbl  pasfena (a3; TerIoBodH JPQeKT; N3MEHEHUE CTEIEeHEH OKHCICHUS aTOMOB,;
MCIIOJIb30BaHUE KaTallM3aTopa; HampapieHue nporekanus). CKOPOCTh XUMUYECKUX PEAKIHH U
daktopel, BiusApomKe Ha Hee. OOpaTUMOCTh XMMHYECKHUX PEaKIUil M CIOCOOBI CMEIICHHS
XUMHUYECKOIO0 PaBHOBECHS.

IIpocTeie M cnokHBIE BeHleCTBA. MeETaIbl U HEMETaUIbl. ['€HeTMYeCKHe psAabl MeTaia,
HEeMeTalla W mnepexogHoro wmetamwia. OKCUABIM TUAPOKCUABl (OCHOBAaHUS, KHUCIOTHI,
aMmdoTepHbIe THAPOKCHIBI), COH. VX cocTaB, kiaccudukanus u 00IIMe XUMAYECKHE CBOMCTBA B
CBETE TEOPUH DIEKTPOJIUTHUUECKOU TUCCOIUALUN.

JIn4HOCTHBIE pPe3yJbTaThl 00yYeHUs!

Yyammuiics 10JI3KeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XHUMUU U
00111ecTBa; JOCTHKEHUS B OOJACTH XMMHUHU W KYJIbTYpHBIE TPaJulMK (B YaCTHOCTH, Hay4HBIE
TpaJUIIMN) CBOCH CTpaHbl; OOIIEMUPOBLIE JOCTIKEHUS B 001aCTH XUMHUH; OCHOBHBIEC TIPUHITUIIBI
Y TpaBWJIa OTHOIIEHUS K MPHUPOJE; OCHOBBI 3JI0POBOr0 00pasa *U3HH U 3J0POBhECOEPETaAIOIINX
TEXHOJIOTHIA;

MpaBuja TOBEICHUS B UYPE3BBIYANWHBIX CHUTYaIMSIX, CBA3AHHBIX C BO3JICUCTBHEM pPa3IMYHBIX
BEIIECTB; OCHOBHBIC MpaBa U 00S3aHHOCTH TPakKJaHNHA (B TOM YHUCIIE YYAIErocs), CBI3aHHBIE C
JUYHOCTHBIM, MPOGECCHOHATHHBIM U )KU3HEHHBIM CAMOOTIPEICIICHUEM;

COIMATHHYIO 3HAYUMOCTh M COJIepKaHue MpodecCrid, CBI3aHHBIX C XUMHUEH;

UCRBIMBIEAMb . YYBCTBO TOPJIOCTH 32 POCCUMCKYI0 XMMUYECKYIO0 HAYKy U YBAXKEHHUE K UCTOPUHU
€€ Pa3BUTHS; yBAXKCHUE U MIPUHATHE JOCTIKEHUH XUMUU B MUPE; JTIOO0BH K IPUPOJIC; YBAKEHUE
K OKpYXaromwuM (ydaliuMmcsl, YYUTENSIM, POIUTENSM U JIp.) — yMETh CIYIIaTh W CIBIIIATh
napTHepa, MpU3HaBaTh MPaBO KaXKJI0r0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHHS C YI€TOM
MO3ULIMA BCEX YYACTHUKOB; YYBCTBO NIPEKPACHOTO M OSCTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBa C MHPOM BEIIECTB M MX MPEBpaAlICHUN; CAMOYBaXE€HHE M SMOLMOHAIBHO-
MOJIOKUTEILHOEC OTHOIIIEHHUE K cele;

npu3Haeamsp: NEHHOCTH 37I0POBbS (CBOETO U JIPYTUX JIOJEH ); HEOOXOAMMOCTh CAMOBBIPAYKEHUS,
caMmopear3aluy, COLUAIBHOTO MPU3HAHMUS;
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0CO3Haéamyp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITEIIBHBIM IIOCTYIIKaM M JEHCTBHUSM,
OTBETCTBEHHOCTb 32 MX PE3YyJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTBH) OTKPHITO BBIpAXaTh U
OTCTauBaTh CBOIO TO3UIMIO U KPUTHYHO OTHOCUTHCS K CBOMM MOCTYIIKAM;

nPOABAAMB: YKOJOTHUECKOE CO3HAHHE; AOOpPOKEIATENbHOCTh, JOBEPHE M BHUMATEIBHOCTH K
JIONIIM, TOTOBHOCTh K COTPYJHHMYECTBY M JpykOe, OKa3aHHIO IIOMOIIM TEM, KTO B HEH
HYX/aeTcs; OOOOIICHHBIH, YCTOWYMBBIN W HM30MpaTeNbHBI MO3HABATENBHBIM HHTEpEC,
VMHHIUATUBY U JII0003HATEIBHOCTh B M3YYEHHH MHUPA BELIECTB U PEaKINid; IeJIeyCTPEMICHHOCTh
U HACTOWYMBOCTH B JOCTIDKEHHHM IIeJiel, TOTOBHOCTb K MPEOJOJICHHUIO TPYIHOCTEH;
yOS)KAEHHOCTh B  BO3MOKHOCTH  IIO3HAHUS  NPHUPOJBI, HEOOXOAUMOCTH  Pa3syMHOTIO
UCTIOJIb30BAaHUS TIOCTHKEHUN HAYKH U TEXHOJIOTHH Uil pa3BUTHS OOIIECTBA,

YyMemp: YCTaHABIUBATh CBS3b MEXKAY LENBI0 HM3YyYCHHUS XUMHU M TEM, I 4Yero OHa
OCYIIECTBIISICTCS (MOTHBAMH); BBIMOJHATH KOPPUTHUPYIOIIYIO CAaMOOIICHKY, 3aKJIIOYAIOIIYIOCS B
KOHTPOJIE 3a TNPOLECCOM M3yYCHUS XHMUU W BHECCHHH HEOOXOJUMBIX KOPPEKTHUBOB,
COOTBETCTBYIOILIMX 3TanaM M croco0aM M3ydeHHs Kypca XUMHHU; BBITOIHATH PETPOCHEKTUBHYIO
CaMOOIICHKY, 3aKIJIIOYAIOUIYIOCS B OLEHKE Ipolecca M pe3yibTraTa HM3Y4eHHs Kypca XHMHUH
OCHOBHOMH IIIKOJIBI, IOJIBE/ICHUU UTOTOB Ha OCHOBE COOTHECEHHSI LIeJIeH U pe3yiIbTaTOB;

CTPOUTHh JKU3HEHHBIE W MNPO(PECCHOHAJbHBIC IUIAHBI C YYE€TOM KOHKPETHBIX COLUAIBHO-
UCTOPUYECKHX, TIOTUTUIECKUX U YKOHOMHUYECKUX YCIIOBHIA; OCO3HABATh COOCTBEHHBIE IIEHHOCTH
¥ COOTBETCTBHE HX

NPUHUMAEMbIM B JKM3HU DPEUICHUSM; BECTH IUAJIOT HAa OCHOBE PAaBHONPABHBIX OTHOLICHUH W
B3aUMHOT'0 YB@)KCHUS; BBIJCIATH HPABCTBEHHBIH aCHEKT MOBEJCHUS M COOTHOCHTH IOCTYIKH
(cBOM W IpYTHX JIOAEH) W COOBITHS C MPUHATBIMH STHUYECKUMH HOPMaMHM; B IpENeIax CBOHMX
BO3MOXKHOCTEH IPOTHBOJCHCTBOBATh ACHCTBHSAM U BIMSHUSAM, IPEJCTABISIONIAM Yrpo3y
YKU3HU, 3/J0POBbIO U 0€30I1aCHOCTH JINYHOCTHU U OOILECTBA.

IlnannpyemMble pe3y/abTaThl 00yUeHUsI:

BbInyCKHUK HAYYHTCS:

* OMUCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIE
MIPU3HAKY;

* XapaKTepU30BaTh BEIECTBA MO COCTaBYy, CTPOCHUIO M CBOMCTBAM, YCTaHABIMBATH MPUYMHHO-
CJIICACTBCHHBIC CBA3U MECKAY NaHHBIMU XaAPAKTCPUCTUKAMU BCIICCTBA,

* PaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATUH «aTOM», «MOJIEKYIa», «XUMHYECKHI
DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», UCIOJB3YsS 3HAKOBYIO
CUCTEMY XHMHH;

* U300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C MOMOULIbI0 XUMHUYECKUX (OPMYJ M CYIIHOCTb
XUMHUYECKHUX PEAKINHA ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHHIA;

¢ BBIYUCIIATHE OTHOCUTCIBHYIO MOJICKYIIIPHYIO 1 MOJIAPHYIO MAaCChbI BCIICCTB, 4 TAKIKE MAaCCOBYIO
JIOJTF0 XMMHYECKOTO 2JIEMEHTA B COSIMHEHUSX ISl OLIEHKH UX MPAKTUYECKONM 3HAYUMOCTH;

¢ CpaBHUBATH 11O COCTAaBY OKCHUBI, OCHOBAaHUS, KHUCJIOTBI, COJIU,

* KJ1acCU(UIIUPOBATH OKCUABI M1 OCHOBAHMS 110 CBOMCTBAM, KUCIOTHI U COJIU TIO0 COCTaBY;

* OJIH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYI0H;

¢ IPOBOAUTE HECIOXKHBIEC XHUMHYCCKHUC OIBbITBI H Ha6J'IIO)IeHI/I$[ 3a WU3MEHEHUSIMH CBOWCTB
BEIIECTB B IMpoOIleCCe€ WX MpPEeBpalleHHit; COOM0IaTh MpaBujia TEXHUKH O€30MacHOCTH MpHU
MIPOBEICHUH HAOJIOICHUIA U OTBITOB;

* pa3nU4aTh IKCHEPUMEHTATBHO KUCIOTHI M MIENOYH, MONB3YSICh WHAMKATOPAMH; OCO3HABATh
HEO0OXOIMMOCTh COOTIOICHUST Mep 0€30MacHOCTH MTPU OOPAIICHUH C KUCIOTaMH U MIEI0YaMH.

* pacKpbIBaTh CMBICH Mepuoanueckoro 3akona J[. 1. Menneneesa;

* ONMCHIBATh W XapaKTepHU30BaTh TAOIUYHYIO (POpPMY NEPUOAMYECKON CHUCTEMbI XHMHUYECKUX
DIIEMEHTOB;
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* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U PACIPEIEICHUE YUCIIA HIEKTPOHOB 10 AIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX 3JIEMEHTOB MajbIX MEPHOJOB MEPUOJAMYECKON CHCTEMBI, a TaK¥XKe
KaJIus U KaJIbLIMS;

* pa3iMyuaTh BHUABl XUMUYECKON CBSA3U: HOHHYIO, KOBAJEHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

* H300paKaTh AIEKTPOHHO-UOHHBIC (OPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMUYCCKUMHU CBS3SIMH
pa3HOro BUJA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOEHMSI HX KPUCTAIIMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKUX;

* XapaKTepU30BaTh XUMUYECKHUE JIEMEHTHI U UX COECIMHEHUS Ha OCHOBE I0JIO)KEHHUS 3JIEMEHTOB
B MIEPUOANYECKON cHcTeMe U 0COOEHHOCTEN CTPOEHUS X aTOMOB;

* XapaKTepU30BaTh HAy4YHOE M MHUPOBO33PEHUYECKOE 3HAUEHUE MEPUOAMYECKOrO 3aKOHA H
NEepPUOANYECKON cHucTeMbl XxuMmMuueckux oanemeHToB J. M. MenneneeBa;* 0ObACHATh CYTh
XUMHUYECKHX TPOIECCOB U UX MPUHIMITUATBEHOE OTINYHE OT (PU3UICCKIX;

* Ha3bIBaTh [IPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEAKLUN;

* YCTaHABJIMBAThH NIPUHAIC)KHOCTh XUMUYECKON peakluu K ONpeeIEHHOMY TUIY [10 OJTHOMY U3
KJIAaCCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YMCIy M COCTaBY HMCXOJHBIX BEIIECTB U IMPOJYKTOB
peakuuu (peakiMyu COCTUHCHHUs, Pa3jIoKeHHs, 3aMeIleHUs U 00MeHa); 2) 1O BBIACICHUIO WA
MOTJIOUICHUIO TEIJIOTHI (peakuuH SK30TEPMHUUYECKUE M IHAOTEPMHUYECKHE); 3) MO0 MU3MEHEHUIO
CTENEHEW OKMCICHUS XMMMYECKHUX 3JIEMEHTOB (pEakLUUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE);
4) 10 06paTUMOCTH Iporecca (peakuy 0OpaTuMbIe U HEOOPATUMBIE);

* COCTaBJIATh YPABHEHHUS 3JIEKTPOIUTUYECKON TUCCOLMALUU KUCTIOT, I11eJI04€eH, COJel; OIHbIE U
COKpalIEHHbIE WOHHBIE ypaBHEHHUS  peakiuil oOMeHa; ypaBHEHUS  OKHUCIHUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEAKIINA;

* IPOTHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakiui 1o Qopmyiam/Ha3BaHUSIM HCXOAHBIX
BEIIIECTB; OMPEIEIIATh HCXOJHBIE BEeIIecTBa O (hopMysIaM/Ha3BaHUAM IPOITYKTOB PEAKIINH;

* COCTAaBJIATh ypaBHEHUS pEaKUWW, COOTBETCTBYIOIIMX IOCIEI0BATENILHOCTH («IETOYKE))
MpEeBpaleHN HEOPraHNYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBISIBJISITh B IIPOLIECCE HKCIEPUMEHTA MPU3HAKU, CBUACTENBCTBYIOLIME O MPOTEKAHUU
XUMUYECKON PEAKIINU;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU [10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIPENENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KUCIIOT M LIENOYEH 10 U3MEHEHUIO OKPACKU
WHJUKATOPOB;

* IPOBOJUTh KA4YECTBEHHBIE PEAKIMH, TOJTBEPXKIAIONINE HAJIMYME€ B BOJHBIX PacTBOpPax
BEILECTB OT/AEIIbHBIX HOHOB

* OIpeNeNsATh MPUHAJICKHOCTh HEOPraHMYECKUX BEUIECTB K OJHOMY M3 HU3YYEHHBIX
KJIACCOB/TPYIIM: METAIIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BaHUSIM;

* OINPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BELIECTBAX;

* COCTaBJIATH (OPMYJIbI HEOPTaHUYECKUX COETMHEHUHN MO BAJIEHTHOCTSM U CTEIIEHSM OKHCIICHHUS
DIIEMEHTOB, a TaKXKe 3apsaM HOHOB, yKa3aHHBIM B Ta0JIUIIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI
U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3NYECKUX M XUMHYECKHUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB M HEMETAIJIOB) M HMX BBICHIMX OKCHAOB, OOpa30BAaHHBIX AJIEMEHTAMU
BTOPOTO U TPETHETO MEPHOIOB;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOICTBa, XapaKTepHbIC Al TPYII OKCHAOB: KHUCIOTHBIX,
OCHOBHEBIX;

* Ha3pIBaTh OOINHME XUMHUYECKHE CBOWCTBA, XapaKTepHble JJIs KaXKIOrO0 W3 KIACCOB
HEOPraHWYECKUX BEIIECTB: KHCJIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH MPUMEPHI PEAKIMI, MOATBEPKAAIONIMX XUMUYECKHE CBOMCTBA HEOPraHUYECKUX
BEIL[ECTB: OKCHUJIOB, KMCIIOT, OCHOBAHHI U COJIEH;
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* OIIPENENATh  BEILECTBO-OKHUCIUTENIb W BEIIECTBO-BOCCTAHOBHUTEIb B  OKUCIHTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKLIUAX;

* COCTaBJISATh OKHUCJIMTENbHO-BOCCTAHOBUTEIbHBIM OanmaHc (11 M3YYEHHBIX peakuuil) 10
IIPEMJIOKEHHBIM CXEMaM PEaKItii;

* IPOBOJIUThH JIAOOPATOPHBIE OIBITHI, IOATBEPKAAIONIME XUMHUECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHUX BELIECTB;

BoinyckHuk noayuum 603mM0MCHOCHIb HAYUUMBCA:

* 2PAMOMHO 0OPAWAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUA NPABUIL IKOIO2UYECKU 0e30NACH020 NO08eOeHUs 8
OKpYdIcaroujeli npupooHoll cpeoe;

* HOHUMAMb  CMbICT U  HE0OXOOUMOCMb  COOM0OeHUs. NPeOnUCAHUll, Nnpeoiazaemvix 8
UHCMPYKYUAX NO UCNOTIB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,

* UCNONIL308AMb  NPUOOPEmEHHble  Kllouegble  KOMNEeMEeHMHOCMU — NpU  GbINOJHEHUU
UCCNe008aMeNbCKUX NPOEKMO8 NO U3YYEHUIO CBOLCMS, CHOCOD08 NOLYYeHUsI U PACNO3HABAHUS
seujecms;

* pazeueamv  KOMMYHUKAMUBHYIO  KOMNEMEHMHOCMb, UCHOAb3YSL CPeOCmea  YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ MeKCmamu YueOHuKa u OONOJHUMENbHOU
JUmMepamypou, CnpagouHbIMU MadIUyamu, NPoseIsimb 20MOBHOCMb K VEANCCHUIO UHOU MOYKU
3peHuss npu 06CYHCOeHUU Pe3yTbMamos 8bINOIHEHHOU pabomul,

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBAX U XUMUYECKUX NPOYeccax, KpUmuyecku
OMHOCUMbCA K NCEBOOHAYUHOU UHGOpMayuy, He0oOpOCOBeCmMHOU peKlame, Kacaroueuucs
UCNONb308AHUS PA3TIUYHBIX 6EUECTE.

* 0CO3HABAMb 3HAYEHUE MeOPeMUeCKUX 3HAHUL 015 NPAKMUYECKOU 0esmelbHOCU Yello8eKd;

* OnucvLIBaMb U3yUeHHble 00bEKNMbL KAK CUCMEMbL, NPUMEHSIS IOUKY CUCIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCHIAX NEPUOOUUECKOl CUCMEMbl XUMUYECKUX DJIeMeHmMOo8
07151 00BSCHEHUSL U NPEOBUOCHUS CBOUICME KOHKPEMHBIX Gelyecms;

* pazeueamv UHQGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEoM VenyOneHus 3HaHuu 00
UCMOpUU CMAHOBNIEHUsL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3AKOHA KAK
00H020 U3 BANCHEUWUX 3AKOHO8 NPUPOObLL, A MAKHCE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEXHUKU.

* COCMABNAMb  MONEKYIApHble U NOJHble UOHHble YPAGHEeHUs N0 COKPAWEHHbIM UOHHbIM
VDABHEHUSIM,

* IPUBOOUMb NpUMEPbl peakyuil, NOOMBEEPHCOAIOWUX CYUWECNBOBAHUE B3AUMOCEAZU MeHCOY
OCHOBHBIMU KACCAMU HEOP2AHUUECKUX BEUeCmE;

* IPOCHO3UPOBAMb PE3YIbMAMbl 8030€UCMEUs PA3TUUHBIX (DAKMOPO8 HA U3MeHeHUe CKOPOCMU
XUMUYECKOU peakyuu;

* IPOCHO3UPOBAMb  PEe3YIbMAmMbl  8030€UCBUs.  PA3IUYHBIX — (DAKMOPO8 HA  CMeujeHue
XUMUYECKO20 PABHOBECUSI.

* NPOCHO3UPOBAMb XUMUYECKUe CEOUCMBA BeWeCm8 Ha OCHOBe UX COCMABA U CIMPOeHUs,

* NPOCHO3UPOBAMNY CnocobHOCMb gewecmsa NPOAGIAMb OKUCTUMENbHbIE unu
60CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CMeneHell OKUCIEHUsS. INEMEHMO8, 8X00SUUX 8 e20
cocmas;

* 8bIAGIAMb CYUWECMBOBAHUE 2eHEMUYECKOU 83AUMOCEA3U MENCOY 8euiecmeamu 6 pady: npocmoe
seuecmeo — OKCUO — 2UOPOKCUO — COTlb,

* 0P2aHU306b16aMb, NPOBOOUMb YUEHUYUECKUE NPOEKMbl NO UCCIE008AHUIO CEOUCME Geujecms,
UMEIOUWUX 8ANCHOE NPAKMUYECKOe 3HAUEHUe.
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KanennapHo-TemaTnyeckoe nJiaHHPOBaHUe

Ne | Tema ypoka Koun- | Jara mno | Hara no | IIpunoxenue
n/m BO TJIaHy bakTy
qac

BBenenue. O0masi XapakTepuCcTHKA XMMHUYECKUX 3JIEMEHTOB U XMMHUYECKUX pPeaKkuuii.
Ilepuoanyecknii 3aK0H U NepuoanYecKasi cucremMa xumuieckux 3j1eMeHToB JI.M.MenjaeneeBa. (104.)

1. | XapakrepucTtuka XUMHUYECKOTO | 1
JJIeMEHTa HAa  OCHOBAaHHUU  €TO
nojnoxkenuss B Ilepuogmueckoit

CcHUCTEME
J. Y. Menneneena
2. CaoiicTBa OKCHJIOB, Kucior, | 1

OCHOBaHMI U COJIEM B CBETE TCOPHUU
BHGKTPOHHTH‘ICCKOﬁ JUucconuanuu Hu
OKHUCJICHUA-BOCCTAHOBJICHHUA

3. | AmdorepHbIe OKCH/JIbI ull
THJIPOKCHUIbI
4. | [lepuonuueckuit 3aKOH u|l

[Tepuonuueckas cucrema
. . MenzeneeBa B CBETE y4eHUs O
CTPOEHUU aTOMa

5. XuMHUYecKasi opraHu3anus >KuBou u | 1
HEXUBOU ITPUPOJIBI

6. Knaccudukanms xumuueckux | 1
PEaKIHii 0 Pa3InIHBIM OCHOBAHHSIM

7. | IlonsTHe O ckopocTH XumHueckoi | 1
peaxImn

8. | KatamuzaTtopsl 1

9. O06o6mesne uw  cucremarusamug | 1
3HaHu# 110 TeMe «BBenenue»

10. | Konrpoabnas padoraNel mo teme |1
«BBenenue»

Tema 1. MeTamabi(184.)

11. | ITonokeHHne »>IEMEHTOB-METAILIOB B | 1
Ilepuonnueckoi cucreme

J. . MengeneeBa u 0COOCHHOCTH
cTpoenus ux aromoB. Ouznyeckue
cBoiicTBa MeTaiuIOB. CILIaBHI.

12. | XuMuueckue cBOICTBA METAJUIOB 1

13. | Metraiiet B mpupome.  O6mme | 1
CHoCcOOBI UX NOJTYYEHUs

14. | Pemeanie  pacueTHpIx 3amad cC | 1
[MOHATHEM MACCO8Asl OO0 6blX00d

npooyKma
15. | TloHsiTHE O KOPPO3HU METAJIOB 1
16. | lllenounsie MeTaJIbI: oOmasg | 1
XapaKTePUCTHKA
17. | CoenuHeHns MIETOYHBIX METAIIOB 1
18. | lllenouHo3emMenbHEBIC Metaibl: | 1

o0111as1 XapaKTepUCTHUKA
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19. | CoenHenyss  MIETOYHO3EMENBHBIX | 1
METAJIJIOB

20. | AnroMUHMIA — TIEPEeXOTHBIN 3JIeMeHT. | 1
duznyeckue u XUMHAYECKHE
cBoiicTBa amtomuHud. [lonydenue u
MPUMECHECHUE ATFOMUHIS

21. | CoequHeHU ATFOMUHUS — 1
OKCH]T u TUIPOKCH/I, 170'¢
aMdoTepHBbIi XapakTep.

22. | IpakTuyeckas padora Nel 1
OcyiecTBieHNE HETTOYKH
XUMUYECKHUX IIPEBPALLCHUN

23. | Kenezo — osnement VIlrpynmsr | 1
no6ouyHoi moarpynmel. Ousnyeckue
M XUMHYECKHE CBOMCTBA XKejesa.
Haxosxnenue B npupojie.

24. | Coegunenns xemeza +2.+3 wux |1
KaueCTBEHHOC oTpeieTICHUE.
I'enernueckue psibl Fe™u Fe®

25. | IlpakTnyeckasi padora Ne2 1
[Tonydyenue u CBOMCTBA COEIMHEHUI
METaJIIOB

26. | IpakTnyeckas padora Ne3 1
Pemenue sxcriepruMeHTaIbHBIX
3a7ad  Ha  pacmo3HaBaHUE U
MOJTy4YEHUE COSAMHEHUI METAIIJIOB

27. | O0o0Omenne 3Hapmii 1o TeMe | 1
«MeTtanibi»

28. | KourpoJabHasi pagora Ne2 1
1o TeMe «MeTaib»

Tema 3. Hemeranabi(284.)

29. | O6mrast xapakTepuUCTHKa HeMeTauioB | 1

30. | O0mue XNMAYECKHE CBOMCTBA 1
HeMeTayu1oB. HeMeTtauisl B ipupoie
¥ CIOCOOBI MX TOTYYEHUS

31. | Bomopon 1

32. | Boma 1

33. | I'anorensr: o0mnias xapakrepuctuka | 1

34. | CoequHEHHUS TAJIOTEHOB 1

35. | IpakTHyeckas padora Ned 1
Pemenne skcriepiMeHTATBHBIX 337124
o teme «[loarpyrmma rajoreHoB»

36. | Kucmopon 1

37. | Cepa, ee pusnueckue u xumuueckue | 1
CBOICTBA

38. | CoenunHenust cepol 1

39. | CepHas kucnoTa Kak EKTposuT U | 1
ee cou

40. | CepHas KHCIIOTa Kak OKHCIHTENb. | 1
[TonyueHue W TpPUMEHEHUE CEpPHOU
KHCJIOTBI

41. | IlpakTnyeckas padora Ne5 1
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Pemienue skcriepuMeHTaIbHBIX 3a1a4
no teme «lloarpynna kucnopona»

42. | A30T 1 ero cBOWCTBa 1

43. | Ammuak u ero coenunenus. Comm | 1
AMMOHHSI

44, | Okcunsl a3oTa 1

45. | A30THasg KHCIOTa Kak 3JIEKTpOJIUT, | 1
€€ MPUMEHEHNE

46. | A30THass KHCIIOTA KaK OKHCIUTENb, | 1
€€ MoJIy4YeHUe

47. | ®ocpop. Coenunenus ¢docdopa. | 1
ITonsitue o GochOpHBIX YAOOPEHUIX

48. | Yroepon 1

49. | Okcuapl yriaepoaa 1

50. | YronpHast xucimora u e€ comum. | 1
KectkocTh BOABI U CHOCOOBI €€
yCTpaHCHHUS

51. | Kpemuuii 1

52. | CoequHeHUsT KPEMHHS 1

53. | CunukarHasi IPOMBIIIUIEHHOCTh 1

54. | IlpakTuyeckasi padora Ne6 1
[Tomyuenue, cobupanue u
pacro3HaBaHHe ra30B

55. | O606menne mo reme «Hemeramey | 1

56. | KonrpoabHas padora Ne3 mo teme | 1
«Hemeraiutb»
Tema 5. O6001meHHe 3HAHMI IO XUMHUH 32 KYPC OCHOBHOM 1IKO0JbI. [I0Ar0TOBKA K HTOrOBOM

arrecranuu (F'UHA) (104.)

57. | llepuoanueckuii 3aKOH u|l
[Tepuoanueckas cucrema
. . Menneneea B CBETE TEOPUH
CTPOEHHSI aroma

58. | 3akoHOMEpHOCTH u3MeHeHus | 1
CBOICTB AJIEMEHTOB u 170'¢
COCIMHEHUH B TMEpPHOJaxX W rpymmnax
B CBETE MPEJCTABICHUN O CTPOCHUU
aTOMOB  DJJIEMEHTOB. 3HaveHHe
Ilepuonnueckoro
3aKOHA

59. | Bugsl xumMudecknx cBsized U Thnsl | 1
KPUCTALTHYECKHX PEIICTOK.
B3aumocCBs3b CTpOEHUS U CBOMCTB
BEIICCTB

60. | Knaccudukanus xumMudecknx | 1
pPEaKIUi 10 PA3IMYHBIM TPH3HAKAM.

61. | CKOopoCcTh XMMHUYECKUX pEaKIHi 1

62. | Kmaccupukamuss  Heopranmdyeckux | 1
BEII[ECTB

63. | CoiicTBa HEOpraHWYECKHX BemecTs | 1

64. | I'eneTnyeckue psiibl METAILIA, 1

HCMCTAJJIa U IEPCXOAHOr0 MCTAJlJId
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65. | TpeHuHr-TECTUpPOBAHUE mo | 1
BapuantaMm ['MA mnpomsix JeT u
JIEMOBEPCUU

66. | KourpoabHas pagora Ned 1
Pemenne 'MMA

67 | Pe3epBHbIC ypOKH 2

68

Onucanue yueOHO-MeTOANYECKOT0 M MATEPHAIBLHO-TEXHMYECKOI0 00ecneyeHust
Y4yedoHo — Mmeroauueckoe odecrneyeHme

1.IIpumepHas mporpaMMa OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMHH (0a30BBIH YPOBEHb);
2.ABTOpCKas nporpamma O.C.l'abpuensina, COOTBETCTBYIOIIAs denepanbHOMY
['ocynapcTBeHHOMY 00pa30BaTeNbHOMY CTaHIAApTy OCHOBHOTO 00mero oOpa3oBaHHs U
nonyuieHHas MunuctepcTBOM o0pazoBanusi U Hayku Poccutickoit @enepannu (O.C.I'abpuensin
[Iporpamma kypca xumuu s 8-9 kiaccoB 001e0o0pa3oBaTeNbHBIX — YUpEeKICHUH /
O.C.I'abpuensa. — M.: [Ipocda, 2012r.).

3.Iaopuensn O. C., Ocmpoymoe M. I.HactonpHas KHMra yuutens. Xumua. 9 K ..
Mertonndeckoe mocodoue. — M.: JIpoda, 2010r

4 Xumus. 9 x n.: KontponbHble U mnpoBepouHbie paboTbl k ydeOHuky O. C. I'aGpuensna
«Xumus. 9 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 2009r.
S.Iabpuensn O. C., Ocmpoymos U. I'. I3yuaem xumuio B 9 k 11.: JlugakTruueckue MaTepuabl. —
M.: Bauk nuroc, 2009r.

6.l abpuenan O. C., Awykosa A. B. Pabouas terpans. 9 x 1. K yueOnuky O. C. ['abpuensna
«Xumus. 9». — M.: lIpoda, 2012r.
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MarepunanbHO-TeXHHYECKOe o0ecredyeHue:

s oOyueHus: ydamuxcsi OCHOBHOM IIKOJIBI B COOTBETCTBUU ¢ TpeOoBaHUsAMU DenepanbHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa HEOOXOAMMAa pean3alus JAesTeIbHOCTHOTO
nonxoja. JleareabHOCTHBIN MoaX0 ] TpeOyeT MOCTOSHHOM Onopsl Ipolecca 00yuyeHuss XUMUHU Ha
JIEeMOHCTPAIIMOHHBII  SKCHEPUMEHT, MpPaKTHUECKUE 3aHATUS U JIaOOpaTOpHBIE  OMBITHI,
BBIMOJHSEMbIe ydamumucs. KaOMHeT XMMUU OCHAIEH KOMIUIEKTOM JE€MOHCTPAIlMOHHOTO U
1abopaTOpHOrO OOOpPYJOBaHUS 10 XHMHUHM Ui OCHOBHOW IIKOJBL. B kaOuHere Xumuu
OCYIIECTBIISIIOTCA Kak ypouHas, Tak M BHeEypo4dHass (opMbl y4yeOHO-BOCIHMTATEIHHON
JesaTeabHOCTH ¢ ydamumuca. OcHamieHne B Oousblieil 4acTu cooTBeTCTBYyeT IlepeuHto
o0opy/soBaHusl KaOMHETa XUMHUU M BKIIIOYAET Pa3iIUYHbIE TUIBI CpeACTB oOyueHus. bombiryio
4acTh  00OpYNOBaHMS  COCTAaBISAIOT  Y4eOHO-TIpaKTHYeCKoe U ydyeOHO-I1abopaTtopHOe
o0opy/soBaHHE, B TOM 4YHCJIE KOMIUIEKT HaTypalbHBIX OOBEKTOB, MOJENIH, MHpUOOpHl U
WHCTPYMEHTHI Ul MPOBEACHUS IEMOHCTPALMN U NMPAKTUUECKUX 3aHATHH, 1EMOHCTPALMOHHbIE
TaOJUIIBI, BHICO, MEIHa OCHAIIICHUE.

B KOMIJIEKT TEXHUYECKUX U WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX CPEJICTB OOYyUCHMS BXOMST:
ammapaTypa IS 3aliCe M BOCIPOW3BENEHUS  ayAuo- W BHACOMH(OpMAIINH,
KOMIIBIOTEP, MYJIbTUMENA ITPOEKTOP, AOCKA C UHTEPAKTUBHOM MPUCTABKOM, KOJIJIEKLUS Mena-
pecypcoB, Bbixoa B MIHTepHET.
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Hcnonp30BaHue 3JIEKTPOHHBIX CPEJICTB 00yUEHUS TTO3BOJISIOT:

AKTUBH3UPOBATh JACSITEIBHOCTh OOYYAIOIIMXCS, IMOIy4daTh Oo0Jieeé BBICOKHE KAaYeCTBEHHBIC
pe3yNbTaThl 00y4eHNUS;

npu nmoArotoBke k EI'D obecnieunBaTh CaMOCTOSTENIBHOCTh B OBIIAJCHUH COJIEPI)KaHUEM Kypca .

dopmupoBare MKT - KOMIIETEHTHOCTh, CHOCOOCTBYIOUIYIO YCICIIHOCTH B  Y4eOHOH
JESITEIIbHOCTH;
dbopmuposars YVY/I.

Hamypanvnvie 06vexkmul

HarypasnbHble OOBEKTBI, HCIOJIb3yeMble B OOYYEHUM XUMHH, BKIIOYAIOT B €€0s KOJUICKIUH
MUHEPAJIOB U TOPHBIX IOPOJ, METAJUIOB U CIUIABOB, MUHEPAJBHBIX yIO0OpEHHUH, IacTMmacc,
Kay4yKOB, BOJIOKOH H T. [I.

O3HakoMJIEHHE YyYalluXcs ¢ o0pa3laMM HUCXOAHBIX BELIECTB, IMOJYNPOAYKTOB M T'OTOBBIX
U3JeNUil M03BOJIAET MOJYYUTh HArJsIIHOE IPEACTaBIeHUE 00 3THX MaTepuanax, UX BHEIIHEM
BUJIE, @ TAKXKE O HEKOTOPBIX (PU3MUECKUX CBOWMCTBAX.

Xumuueckue peakmugvl u Mamepuaivl

OOpameHrie cO MHOTHMMH BEHIECTBAMH TPEOYeT CTPOroro COOJIOJACHHS MPaBHI TEXHUKU
6€3011aCHOCTH, 0COOEHHO NP BBIOJHEHUU OIBITOB CaMUMM ydamumucs. Bce HeoOxonumble
MepBI TPETOCTOPOKHOCTH YKa3aHbI B COOTBETCTBYIOUIMX JOKYMEHTAaX U HHCTPYKIHSIX.
Xumuueckasn nabopamophnas nocyoa, annapamast u RpuOOPsl

XuMHUUecKas Mocya MOAPa3IeNsIeTcsl Ha IBe TPYIIBL: JJIs BHITIOJTHEHHS ONBITOB YYAIIMMHUCS H
JIEMOHCTPAIlMOHHBIX OIBITOB.

[TpuOopsl, anmapaTsl U YCTAaHOBKH, UCIOJIb3yEMbIE HA YPOKAX XUMHH, MOAPA3JEISIIOT HA OCHOBE
IPOTEKAIOIUX B HUX (QU3NYECKUX U XUMUYECKHUX .

Mooenu

OObexTaMl MOJICJIMPOBAHUS B XMMHUU SIBJISIFOTCSL aTOMBI, MOJIEKYJIbl, KPUCTAJUIbI, 3aBOJCKHE
anmnaparsl, a TaKXKe MPOUCXOJISALINE ITPOLIECCHI.

B npernonaBaHuy XMMHH HCHOJIB3YIOTCS MOZEIN KPUCTALIMYECKUX PELIETOK anMasa, rpadura,
cepsl, (ocdopa, okcuna yraepona(lV), moBapeHHoi conu, Jibja, oa, xene3a, Meau, MarHus,
Ha0OpBI MoJIeNIel aTOMOB JJIsl COCTAaBJICHHS LIAPOCTEPKHEBBIX MOJIENIEeN MOJIEKYI.

Yueonwvie nocoous na newammnoii ocnoge

B nmpouecce o00ydeHHMs XUMHUM ~ HCIOJB3YIOTCS  CJEAYIOUIME TaOJUIBl MOCTOSIHHOTO
skcnoHnpoBanus: «llepuonnueckass cucrema xumuyeckux siemeHtoB .M. MenaeneeBay,
«Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBAaHHMH U comleily, «DIeKTPOXUMHUYECKUH Pl
HaNpsDKEHUH MeTaluioBy», «KpyroBopoT BelecTB B MPUPOJE» U JIp.

Jis  opraHuzalMd  CaMOCTOSITENIbHOM paboOThl OOYyYaroLIMXCs Ha YPOKax HCHOJIb3YIOT
pa3HooOpa3Hble JUAAKTHUYECKHE MaTepuaibl: TETpagud Ha MeYyaTHOW OCHOBE WM OT/AEJbHBIE
pabouue JIUCTBI — MHCTPYKLHMH, KapTOUKU C 33JaHUSAMU pa3HOM CTENEHU TPYIHOCTU JUIs
M3YYEHHs HOBOI'O MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIS 3HAHUN ydaIUXCs.

s obGecniedeHns: 6e30MacHOro Tpyaa KaOMHEeTe XUMUU UMEEeTCS:

POTHBOTIOXKAPHBI MHBEHTApPh

anTeyKy ¢ HabOpOM MEIMKAMEHTOB U MEPEBA30UHBIX CPEJICTB;

MHCTPYKIIMIO MO MIPpaBUiIaM OE30MIaCHOCTH TPYy/Aa AJIsl 00yJaroIX Cs

’KYpHaJl pETUCTPAlly MHCTPYKTaKa Mo MpaBuiiaM 0e30IacHOCTH Tpy/ia.
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