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IosicHUTEILHAA 3aINCKA.

1. OcHoBa padoueil NporpamMmbi:

1. PaGouas nmporpamma Jyisi CJIa0OBUIAIINX JIeTel pa3paboTaHa Ha OCHOBE (heIepaIbHOTO
0a3MCHOr0 y4eOHOTO IJIaHa U MPUMEPHBIX YUEOHBIX TUIaHOB I 00pa30BaTENbHBIX YUPEKACHUI
P®, peanusyromux nporpaMmbl 00IIeT0 00pa3oBaHus,

B COOTBETCTBHH ¢ TpeboBanusMu ct.14, 32 3akona Poccuiickoit @epepauuu ot 29.12.2012 rona
Neo 273 «O06 obpazoBanuu B Poccuiickoit deneparum,

2. CaHUTapHO-AMUIEMUOJIOTUYECKUMU TPEOOBAHUAMHU K YCIIOBUSIM U OpTaHU3alUy 00ydeHus U
BOCIIMTAHUS B OPTraHU3aUAX, OCYIIECTBISIONINX 00pa30BaTENbHYIO ACSITEIHOCTD 110

a/IalI THPOBAHHBIM OCHOBHBIM 00111€00pa30BaTeIbHBIM POTrpaMMaM JUIsl 00YJaroLIIXCS C
OTpaHUYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbs (yTB. [locTanoBneHuem [ maBHoro
rocyaapcTBeHHOro canutapHoro Bpada P® ot 10 uromnst 2015 r. Ne 26 «O06 yTBepkaeHun
CanlluH 2.4.2.3286-15»)

3.DenepasibHbINA IEPEUCHb YUEOHUKOB, PEKOMEHAOBAHHBIX (JOMYIIEHHBIX) K UCIOJIb30BAaHUIO B
o0pa3oBaTelbHOM IIpollecce B 00pa30BaTENbHBIX YUPEKICHUSIX, PEATH3YIOIIUX MPOTrpaMMbl
obmero oopa3oBaHus

Jannas paGouast mporpaMMa OpUEHTHpPOBaHA Ha HMcmoyb3oBaHue yueOHunka ['abpuensn O.C. 9
kiacc. M.: JIpoda,2018

1.1 Ilenu oOyuyeHus:
1) ¢opmupoBanue y oOyuaromuxcsi ¢ OB3 ymeHuss noHMMarh LIEHHOCTb OOpa30BaHUA,
3HAYMMOCTh ~XUMHMYECKOI'O 3HAaHUSA JUId KaXIOro 4YejJoBeKa HE3aBHCHMO OT  €ro
npoeCCHOHATIBHON  JIEATENIbHOCTH; YMEHMs pa3iauyaTb (akTbl M OLEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BHJETh HX CBSA3b C KPUTEPUSIMH OLEHOK U CBA3b KPUTEPHEB C
OIpEeNIe]ICHHOW CHUCTEMOM LeHHOCTeH, (opMyaupoBaTb M OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

2) ¢popmupoBaHue y cIabOBUIANINX O0yUYAOIIMXCS 1IEIOCTHOTO MPEACTABIECHUS O MUPE U POJIU
XUMHUHM B CO3/IaHUM COBPEMEHHOH €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpA; YMEHHS OOBACHATH
O0OBEKTBI M TIPOIECCHl OKpYKAIOIIEeH JEeUCTBUTEIBHOCTY — TPUPOJIHON, COIMAIBHOM,
KYJIbTYPHOH, TEXHUYECKON CPEbl, UCIIOIB3YS I 3TOIO0 XUMUYECKUE 3HAHUS;

3) npuoOpereHue CirabOBUAAMMMHE OOYYarOIIMMUCS OIBITa Pa3sHOOOPa3HOM JesTeIbHOCTH,
NO3HAHUS M CaMOIO3HAHUS; KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOIIHNX
YHUBEpCaJIbHOE 3HAUYEHHUE Ul Pa3InYHbIX BUAOB JAEATEIBHOCTU: PEHICHUs MpoOieM, IpUHATHS
pelLIeHMH, oKrcKa, aHajau3a U 00paboTKu MHpOpMali, KOMMYHUKAaTUBHBIX HaBBIKOB, HABBIKOB
U3MEpeHUi, COTpYAHNYECTBa, 0€301TacHOT0 OOPAIEHHS C BEIIECTBAMU B TIOBCEHEBHOM KU3HH.

1.23axaum o0y4yenus:
yueOHbIe: POPMUPOBAHUE CUCTEMbl XUMUUECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAY4YHOM
KapTUHBI MUDA;
pa3BUBAIOIIME: Pa3BUTHE JIMYHOCTU OOYYAIOMIMXCS, WX HHTEIJIEKTYyaJbHOE M HPaBCTBEHHOE
COBEpIIICHCTBOBAaHUE, (POPMUPOBAHHE Y HUX T'YMAHHUCTHUECKUX OTHOILIEHUH U IKOJIOTHYECKU
11€JIECO00Pa3HOTO TTOBEACHUS B OBITY M B TPYJOBOU JI€ATEILHOCTH;
BOCIIUTATENIbHbIE: (OpPMUpOBaHME YMEHHMH Oe30macHOro oOpalieHust C  BEIIeCTBaMH,
HCIIOJIb3YEMBIMU B IIOBCEHEBHON JKU3HU; BHIPA0OTKA OHUMaHUs OOIECTBEHHOW MOTpeOHOCTH
B Pa3BUTHU XUMUH, a TaKke (GOPMUPOBAHHE OTHOIIEHUS K XMMHHU KaK K BO3MOXKHOW oOiacTu
OyylIe MpakKTHIeCKOU IeATeTbHOCTH.
KOPPEKLHOHBIE: KOPPEKIUsl IO3HABAaTEIbHOW  JI€ATENIbHOCTH, 3pPUTEIBHOTO BHUMAaHUS,
BOCIIpUATHE (POPMBI, BETMUMHBI, PA3BUTHE PEUHU, TOTUUECKON MaMSITH, PA3BUTHE MBICTUTEIHHBIX
orepanuii, MOTOPUKH PYK, TBOPUECKUX CIOCOOHOCTEH, OpPUEHTHPOBKA B MaJIOM IIPOCTPAHCTBE.



2.00mas xapakTepucTuKa y4e0HOro npeamera.

B cBs13u ¢ mpoioHrHpoBaHHBIM 00yYE€HHEM B OCHOBHOM IIKOJIE (6 JIET) M3ydeHue mpeaMera
«Xumust» mipenycmarpuBaercs B 9 kiacce. Paboyas mporpaMma cocTaBlieHa B COOTBETCTBHHU C
TpeboBaHusiMU DenepanbHOr0 TOCYIapCTBEHHOIO 00pa30BaTENBHOTO CTaHAapTa OCHOBHOTO
obmero o0pa3oBaHUS BTOPOTrO TIMOKOJCHHS, [IpuMEpHON mMporpaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHusi MO XHUMHH U aBTOopckoil I[Iporpammbr Kypca XumMuu s 8-9 KIaccoB
o0mieo0pa3oBarenbHBIX yupexaeHui(6a3oBeii  ypoBens) O.C. Tabpuensna (2014 roma).
Hacrosimmass mporpaMma y4HMTHIBaeT peKOMeHianwu [IpuMepHON mnporpamMmbl [0 XUMHH
00111e00pa30BaTEIbHON OCHOBHOM IIKOJIBI.

B nporpamme yquThIBaeTCsI KOHIICTIIMS KOPPEKIIMOHHO — Pa3BUBAIOIIETO O0YUICHHSI,
npeaycMaTpuBaeTcss 0codas opraHu3anus yaeOHO! 1eATeIbHOCTH HE3PAYUX U CITa00BUISAIINX
obOydaromuxcsi. OCOOEHHOCThIO O0YUEHUS SBISICTCS TOCTOSIHHOE MCIIOJIb30BAHUE CIIEIIHAIEHOTO
WHHOBAIIIOHHOT'O 000PYI0BaHUs, pelibe(HBIX MOCOOUN M HATJISAHBIX CPEICTB
NpeHa3HAYCHHBIX IS CTA00BUISANINX, YIUTHIBAs UHAUBUYyAIEHOE COCTOSIHUE 3PUTEIBHBIX
byHknui kaxaoro yuyenuka. CojepikaHue mporpaMMbl HaIIPaBJIeHO HA OCBOCHHUE YUAIIIUMUCS
0a30BbIX 3HAHMI U POPMHUPOBaHUE 0A30BBIX KOMIIETEHTHOCTEH, YTO COOTBETCTBYET OCHOBHOM
o0pa3oBaTenbHON IporpaMMe 001Iero oopazoBanus. OHa BKIIIOYAET BCE TEMBI,
IPeyCMOTPEHHBIC (eiepaibHbIM KOMIIOHEHTOM TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa 00pa30BaHUs M0 XUMHUHU M aBTOPCKOM MTPOrpaMMOit y4eOHOTO Kypca.

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
B coorBerctBumM ¢ yueOHbIM ItaHoM 'KOY Nel8  na uzywyenuwe xumuu B 10 kiacce
OTBOJIUTCS 2 Yaca B HeZIeNo, 68 yacoB B rofl.
[TporpamMMoii pexyCMOTPEHO MPOBEACHUE KOHTPOJIBHBIX paboT — 4, mpakTHYecKux pador — 6
4acoB.
4. U3MeHeHMsl, BHECEHHbIE B TEKCT POrpaMMbl, B3SITOM 32 OCHOBY NpH

Hanucanuu PaGoueii nporpamMmmbi:

Ne | U3menenue O06ocHOBaHue
1 | YBenuueHo BpeMs Ha 370 No3BOJsAET CHOPMHUPOBATD Y YUAIIUXCS C
| mpoBenenue mpaKTHYECKUX MATOJOTUSAMH 3PEHUS TPEICTABICHUS 00 OKpYKaroIIei
3aHATUI Ha ypOKax, CBA3aHHBIE AEHCTBUTEILHOCTH U HANIPABJIEHHO BO3JCHCTBOBaTh Ha
co cOOpOM MIAPOCTEPIKHEBBIX | JINYHOCTH YUYAIIErocs: TPEHUPOBAThH IaMSTh,
MoJiesiell M TUTACTWIIMHOBBIX | pa3BUBaTh HAOJIOJATEIbHOCTh, MBIIIJIEHHE, 00ydaTh
MOJIeJIEl aTOMOB. MprUeMaM CaMOCTOSITEJIbHON y4eOHOU NesTeIbHOCTH,
CMOCOOCTBOBATh Pa3BUTHIO JIFOOO3HATEILHOCTH U
WHTEpeca K MPeMETYy.
2 [TpakTueckue paboOThl Jat0TCs]l DTO TO3BOJSIET JIydlle 3aKpElNuTh TEOPETUUYECKHM
| mocne u3ydeHns KOHKPETHOH | MaTepuan Ha TPAKTHKE M HPOBEPUTH MPAKTHUECKHE
TEMBI YMEHUS M HaBBIKU HETTOCPEJICTBEHHO I10 TAHHOH TeMe.
3 | YuebGHo- MeToanuecKkoe u OOyuenue cnaboBUAAIIMX AeTel Oazupyercs Ha
| mporpamMMHOe obecrieuenre | MCTIONb30BAaHUH CITyXOBOTO, OCA3aTETBHOTO, 3PUTETHHO-
(Y4eOHMKH C YKPYITHEHHBIM | OCS3aT€NIbHOTO BOCIIPUATHH.
npudToM, CrielaTIbHbIH
JUTAaKTUYECKUNA MaTepua)




HenpepriBHas 3puTenbHast B 3aBucuMocTy 0T MHAMBUAYAIBHBIX PEKOMEH AN

4 | Harpyska BO BCEX Kiaccax Bpaya o(pTaaIbMOJIOra, YKa3aHHBIX B JIUCTAX 30POBbS
HIKOJIBI- UHTEpHATA
cocraiseT 5-10 MuHyT

5 | Ucnonb3oBanue HamisaHoro | CoxpaHeHHE U MOIAEPHKKA OCTaTOYHOIO 3PEHMUS,

| marepuana u CO3JJaHME Ha YPOKaX KOPPEKIIMOHHO- PA3BUBAIOIINX
MHHOBAIIMOHHOTO YCIIOBUH, CHATHE TaKTUJIBHOTO U 3pUTEIBHOTO
00opynoBaHus, HaIPsKEHUS

IpeIHA3HAYCHHOTO JUIS
00y4eHUs CITa0OBHIAIITIX
00yJaroImxcs,

Ocob0enHocTH peanu3anum 0011e00pPa30BaTENbHON MPOrPaMMBbI IIPH
00yueHUM CIA00BUASIIIUX YIAIHXCS.

Pabouas mporpamma IOJIHOCTBIO COXpPAaHSET TOCTAaBJIEHHBIE B 00IIE00pa3oBaTEbHON
nporpaMMe IeJH W 33/1a4d, a TaK)Ke OCHOBHOE COJIEp)KaHWe, HO JUIs oOecredeHHs 0COOBbIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH  CIA0OBUASMIIMX OOy4YalOIIMXCS HMMEET OCOOCHHOCTH
peanu3anuu. ITH 0COOCHHOCTH 3aKITI0YAIOTCS B!

1. mocTaHOBKe KOPPEKIIMOHHBIX 337124 TAKHX KaK:

* COBCPUICHCTBOBAHUE HABBIKOB MBICIUTEIBLHOMN JICATEIILHOCTH;

* YTOYHEHHE, pacUIMpPEHHE U 00OTAIEHHEe XMMUIECKOTO JIEKCHYECKOTO 3ar1aca;

* KOPPEKIHUs HABBIKOB CaMOCTOSITEIILHOTO MPUOOPETEHUS 3HAHUH B COOTBETCTBUU C
BO3HUKAKIIUMU )KU3HCHHBIMU HOTp€6HOCT$IMI/I;

* YTOYHATH, PACIIUPATH U KOPPEKTUPOBATH IPEACTABIICHUSA YYalluXCi O IMpPEeaMeTax M

MPOLECCAX OKPYKAIOIIEH TENCTBUTENBHOCTH;

* 00ydJaTh CECHCOPHOMY U 3pHTEIHHOMY aHAIH3Y;

® Pa3BUTHC MOHOJOTHYECKOM pe€ur, COBCPIICHCTBOBAHNC KOMMYHUKATUBHLIX HABBIKOB U
YCIIEIIHOCTH B OOIEHUH CPEJICTBAMU IIPEIMETa XUMUH;

* pa3BUTHE MEIKOH MOTOPUKH, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTaBIECHUH, 3pUTEIbHO-
MOTOpPHOW KOOpJIMHAIIUM, TPEHUPOBKA YMEHHUS OPHEHTHPOBATHCA B MaJOM IPOCTPAHCTBE
XMMHUYECKOTro KabMHeTa U XUMUYECKOH 1abopaTopuu.

2. MeTOANYECKUX MPUEMAX, HCIOJIb3yeMbIX HA YPOKaX:

* CIIO)KHBIE PUCYHKH, TaOMUIBl U OOJIbIIME TEKCTHl HPEAbABISIOTCS YdallMMcs Ha
KapTOUyKax, C y4eToM TpeOOBaHUI K HaIJIAIHBIM MOCOOUSAM IJIOCKOIEYaTHBIX KapTOUYEK
JUIs CIIa0OBUISIIIUX yYaIIuXCs;
* OKa3bIBaeTCsl MHAUBUyaIbHAas IOMOILb IPU OPUEHTUPOBKE yJallluXcs B ydeOHUKE;
* ISl YIYYIICHUS 3PUTEIBHOTO BOCHPHUATUSA CIAa0OBHIAIIMMU TP HEOOXOAUMOCTH
MPUMEHSIOTCS] ONTHYECKHUE MTPUCTIOCOOICHHUS,
[Tpu paboTte ¢ WuTIOCTpAIUsIMU, MAKETaAMU U HATYPaJIbHBIMU O0bEKTaMH CIIE/IYEeT:

e Marepual JOJKEH ObITh KPYIHBIM, YETKUM, KOHTYPUPOBAHHBIM (TIpEMET Ha
KapTHUHKE JIOJDKEH ObITh 00BEIEH YEPHBIM KOHTYPOM, IITUPHHA KOTOPOTO HE Ooee 5
MM)

e cojaepKaTb HEOOJBIIOE KOJIUYECTBO JeTalel;

*  CONPOBOXIATh OCMOTP OOBEKTOB CIIOBECHBIM OIMKMCAHKUEM, TIOMOTas TTOIETATHHO
(GhopMHUpPOBATH yYAIIUMCS IEJIOCTHBIN 00pa3;

* Ha KOHTPACTHOM (pOHE: YEPHO-XKENTHII, CHHE-)KENThINA, YePHO-OEIbIi.



3. KOPPeKIMOHHOI HATIPABJIEHHOCTH KAXK/I0T0 YPOKA;

4. TpeOGOBaHUSAX K OPraHU3ALMH NPOCTPAHCTBA;
BaxxHpIM yClIOBHEM OpraHu3alliK MPOCTPAHCTBA, B KOTOPOM O0y4aroTCs ClIa0OBHIAIINE

06yqa101unec;1, SIBJIAETCA 0€30IAaCHOCTh M MOCTOSHCTBO Hpe,I[MeTHO'HpOCTpaHCTBeHHOﬁ CpcCabl,

YTO MMpCAIiojaaract:

cOOJII0IeHNE HEOOXOOUMOro Al JIeTell C OCTaTOYHBIM 3pPEHUEM OO0YyYarolIerocs
CBETOBOTO peknMa (obecrmedeHue OecrpensITCTBEHHOTO MPOXOXKJICHHS B IIKOJbHBIC
IIOMEIIEHUSI €CTECTBEHHOI'O CBETA; OJHOBPEMEHHOE HCIIOJIb30BAHUE €CTECTBEHHOIO U
HCKYCCTBEHHOTO OCBEHICHUS; BO3MOXXHOCTh HCIOJB30BAHHS JIOTOJHHUTEIBHOTO
WHJUBUIyaJIbHOTO HCTOYHUKA CBETA U JPYTOE);

ONlEpaTHMBHOE YCTpaHEHHE (PAKTOPOB, HETATHBHO BIMSIOIMX HA COCTOSHHE
3pUTENbHBIX (DYHKIMK JeTel C OCTATOYHBIM 3pEHUEM (HEJOCTAaTOYHOCTH YPOBHS
OCBEILEHHOCTHU paboyeil 30HbI, HAJTMYNE OJIMKOB U APYTroe), OCSI3aHMUs, CIIyXa;
OTIPENIeIIEHHOTO YPOBHS OCBEUICHHOCTH MIKOJIBHBIX TOMEIICHUH;

UCIIOJIb30BAHUE ONTUYECKHX, TUPIOTEXHUUECKUX, TEXHHUECKHX CPEJICTB, B TOM YHCIIE
U CPEJCTB KOM(POPTHOTO JOCTYyNa K 00pa30BaHUIO.

[Ipu opranuzamum y4eOHOro Tmpolecca HEOOXOJUMO YYHUTBHIBATH THUTHEHHUYECKHE

Tpe6OBaHI/I$I. 3-3a 6BICTp01>'I YTOMJIIECMOCTH 3PCHUS BO3HHUKACT ocobas HeO6XOI[I/IMOCTB B

YMCHBIICHUH 3pHTeJ’ILHOfI HarpyskHu. B nemsax OXpaHbl 3PCHUMA z[eTeﬁ n obecreueHus

PaboTOCIIOCOOHOCTH HEOOXOIUMO:

paccaxXuBaTh yyamuxcs ¢ y46TOM 0COOCHHOCTH 3PEHUS;

HeNpepbIBHAS IPOAOIDKUTEIBHOCTh YTEHUST HE JAOJDKHA MpeBblaTh 10 MUHYT;

JUTS CITA0OBUISIIUX MTPU U3TOTOBICHUH NIEUYATHBIX TOCOOUH MCIIOIB30BaTh IPUQPT
Arial He meHee 14, meuaTs uepe3 1,5 uHTEpBana;

yepe0BaHUE 3pUTENbHOM, CTyXOBOW U TAKTWJIBHOM HArpy3KH; GpOHTAJIbHON U
UH/IMBUYaJIbHOU (hOPMBI pabOThI; TEOPETUYECKON M MPAKTUUECKON pabOThI;
JIOCTaTOYHOE Pa3HOO00pa3re COOTBETCTBYIOIIMX KaPTOUYEK, HATJISAHOCTH U TOCOOMIt
KaK JUIsl CJICIIBIX, TaK M CIIa00BUIAIIMX YYaIIUXCS,;

IPOBOAUTDH (PU3KYJIBTMUHYTKH;

MCII0JIb30BaTh UHAUBHUYAJIbHBIE CPEICTBA KOPPEKIINH;

MCIIOJIb30BATh MOJICTaBKY JUIsl CTA00BUIALINX YYAIIMXCS;

ucnonb3oBanue TCO He 60see 10 MUHYT;

n300pakeHre Ha FKpaHe /Uil cIab0BUIAIINX J0JKHO ObITh KAUeCTBEHHBIMHU, IPKUM U
KOHTPACTHBIM; PAaCCTOSIHUE OT LIEHTPa IKpaHa [0 M0J1a JOJKHO cocTaBisTh 1,0—1,5 m;
HE JIONyCKaTh BBIKIIOYEHHE U BKJIFOUEHHUE OOIIETO OCBEIIEHUS BO BpEMsI IPOCMOTpa
BU€O(PPAarMEHTOB U IPOCMOTP B MOJIHOM TEMHOTE;

B COJIHEYHBIE JIHU UCIIOJIb30BaTh JKaJI03H;

OCYILIECTBIIATH KOHTPOJIb 3a IPaBUIIBHOM NIO301 y4YaIuXcsl BO BpeMs 3aHATHH.

5. B TpeGoBaHuUsIX K NPOBEICHHUIO JIA0OPATOPHBIX padoT

B temaTumdeckoM IMiaHHUpPOBAaHUU JAHHON paboueill mporpaMMbl MPEeAyCMOTPEHBI MPAKTUYECKUE
paboTel M JlabOpaTOpHBIE OMBITHI, COOTBETCTBYIOLIME [IpuMepHON mporpamMmme Mo XHUMHHU.
OKCIIEpUMEHTaIbHAsl YacThb Kypca XHMHH BBICTPOEHA C YYETOM BO3MOXKHOCTEH CIENBIX W

cna60131/11151m1/1x ydalmuxcCs U HallpaBJICHA Ha:

npuoOpereHue O0O0yYaloIIMMHUCA OIbITa NPAKTHUECKOH U  HCCIeA0BaTEIbCKOM
JEATEIIBHOCTH C BELIECTBAMM.



*  OpraHu3alUyd MHIUBUIYAJIHHOTO MOAXO0A K YYAIIUMCS, TPABUIBHOTO (POPMUPOBAHUS
NPEIMETHO-00Pa3HOTO MBIIIICHUS CITA00BHISIINX YIAITUXCS;

® BBITIOJIHCHHUC XHUMHYCCKUX IPAKTUKYMOB W XHUMHUYCCKUX OIIBITOB IPOBOJUTHCH
napamMy WM HEOOJBIIMMH TPYIIAMH YYAIIUXCs 1O/ HAOIIOJCHUEM YYHUTEIS HITU
nabopaHTa.

TakuM 00pa3oM, MOJTHOCTBIO COXPAHSS CTPYKTYPY JOKYMEHTA, MOCTABJICHHBIE LETH U

3aga4u, IporpamMma COCTaBJICHA B PACUECTC Ha 06yLIGHI/Ie CJIICIIBIX U CJ'Ia6OBI/II[$IH_[I/IX I[CTCI;'I B
OCHOBHOM IIKO0J€ B 9 Kjacce.

5. ConepxkaHue y4eOHOro npeaMera.

5.1. Y4yeOHO-TeMaTHUYeCcKHUil MJ1aH (68 yaca)

Ne HaunmeHnoBaHue pa3jejioB Bcero yacos | IIpakTuuyeckue u
JadopaTopHbIe

pasaesa paGOTbI

1 Brenenue. O0mias xapakTepuCcTHKa 12

XUMHYECKHX DJIEMEHTOB U XUMHUECKHX
peakuuii. [lepuonuueckuii 3akoH U
[Tepuognueckas cucrema XMMUYECKUX
anemenToB JI.M.MennaeneeBa

2 MeTtaisl 18 3
3 Hewmeranisl 28 3
4 O0600111eHre 3HaHUH IO XMMHHU 32 KypC 10

OCHOBHOWM IIIKOJIBI.
5 Pezepn 2

Beenenne. O0masi XxapakTepucTHKa XUMHYECKHX 3JIEMEHTOB U XMMHYECKHX pPeaKIuid.
Iepuonnyecknii 3axkoH u Ilepuoguyeckas cucrema xumudeckux iemenron /. U.
MenpaeneeBa (10 4)

XapakTepucTUKa IEMEHTa [0 €ro IMOoJOoXKeHUuI0 B Ilepuoamyeckoil cuCTeME XUMHYECKHUX
anemenToB JI. 1. MenneneeBa. CBoiicTBa OKCHIOB, KMCIIOT, OCHOBAaHUMN U COJIEH B CBETE TECOPUU
IEKTPOIUTUYECKON JHUCCOLUALUA U OKHUCICHHUSA-BOCCTAHOBICHUA. [loHATHE O mEepeXoaHBIX
aneMeHTax. AMgorepHocTh. ['eHeTHueckuil psa nepexonHoro semeHTa. Ilepuonnyeckuii 3akoH
u Ilepuonnueckas cucrema xumudeckux onemeHToB . WM. MenneneeBa. Xumuueckas
OpraHu3alus )KUBOW M HEKUBOM MPUPOJBI. XUMHUYECKUN COCTAB A/1pa, MAHTHH U 3€MHOMN KOPBI.
XVWMHYECKHE DIEMEHTBl B KIETKAaX JKUBBIX OPraHu3MOB. Makpo- ¥ MHKPOIJIEMEHTHI.
O06o06mieHre cBeleHuH O XMMUYEeCKUX peakuusax. Knaccudukanuss XUMHUUECKHX pPEakIuil mo
pasIMYHBIM MpPU3HAKAM: «UHMCIO M COCTaB pearupyroumx H OoOpa3yroIIUXcs BEIIECTBY,
«rernoBoil  3ddexT», «HampaBiIeHHE», «U3MEHEHUE CTENEHEH OKHUCIEHHUS 3JIEMEHTOB,
00pa3yroIuX pearupyrolye BelecTBay, «pasza», «ucnoiab30BaHue Karanuzaropay. [loHsTtue o
CKOPOCTH XUMHUYECKOM peakuuu. Pakropsl, BIUAIOIIAE HA CKOPOCTb XMUMHUYECKUX PEAKLUN.

Karanuzarops! u karanu3. UTHruOUTOpbl. AHTHOKCHIAHTHI.

JleMoHCTpaLUK.

Paznmunsie popmer Tadbmuist J1. 1. MenneneeBa. Moaenu aTOMOB 3JIEMEHTOB 1—3-T0 MEepHOIIOB.
Mopnenb CTpoeHHs 3€MHOTro Iapa (MomnepeyHslii pa3pe3). 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pEeaKu OT MPUPOJBI PEArNPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pEaKUH OT
KOHIIEHTpAallMM pPEarupyrolux BELIECTB. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKOW PpEaKIHH OT
IUIONIA/Id  CONPUKOCHOBEHUS! PpEarupymroliux BelecTB («KUISIIUN Cclloil»). 3aBUCUMOCTD
CKOPOCTH XMMHUYECKOM pEeakUUu OT TEMIEpaTypbl pearupyrolmux BemecTB. [OMOreHHslli u
rereporeHHbIN Katanusbl. DepMeHTaTuBHBIN Kartanu3. IHrubuposanue.



JlabopaTopHble ONBITHI.

1. ITonyyeHnue ruapoKcCUaa IMHKA U UCCIEIOBAHUE €ro CBOMCTB. 2.MoaenupoBaHue MOCTPOCHUS
[Tepuonnueckoi cuctembl XuMudyeckux anemenToB [[. M. Menneneesa. 3. 3aMenieHue xKeine3om
Meau B pactBope cynbdara meau (II). 4. 3aBHCHMOCTh CKOPOCTH XMMHYECKOW PEaKIHH OT
IPUPO/Ibl pEarupyroLIMX BEUIECTB Ha IPUMEPE B3aUMOAECUCTBUS KUCIIOT C METAJIJIAMH.

5. 3aBUCHUMOCTbh CKOPOCTH XMMHYECKOW PEAKIIMU OT KOHIIEHTPALMU PEearupyrollnx BEIEeCTB Ha
IIpUMepe B3aUMOACUCTBUS LIMHKA C COJISTHOM KUCJIOTOM pa3IMYHON KOHLICHTPALUH.

6. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKklMK OT IJIOLIAAU COIPUKOCHOBEHMS PEAarupyromux
BellecTB. 7. MopenupoBaHue «KHUIALIETO Ci0s». 8. 3aBUCHMOCTb CKOPOCTH XUMHYECKON
peakuu OT TEMIEPATypPbl PearupyronuX BELIECTB HA IMPUMEPE B3aUMOACHCTBUS OKCHIA MEIU
(I) ¢ pacTBOpOoM cepHOM KHCIOTHI pa3IM4HOM Temieparypel. 9. PasnoxeHue mnepokcuia
BojopoAa ¢ momompbio okcuaa Mapranma (IV) m karanasel. 10. OOHapykeHHe Karayia3bl B
HEKOTOPBIX MUIIEBBIX Nponaykrax. 1. MHrubupoBanue B3anMOJCHCTBUS KHCIOT C METaUlaMU
YPOTPOIIMHOM.

IIpenmeTHbIe pe3yabTaThl 00y4eHUs!

CrnaboBUIsIINE YUALTUICS 10JKEH YMentb:

MCIIOJIb30BaTh MPU XapaKTEPUCTUKE MPEBPALLEHUI BEIIECTB MOHATUSA: «XMMHUUYECKas peaklusy,
«peaKlU COCIMHEHUS», «PEaKIUU Pa3IoKEeHU», «PEaKIIMH 0OMEHay, «PEaKIMU 3aMEIICHUs»,
«peaklMy HEeUTpaau3aluuu», «IK30TEPMUUYECKUE PpEAKLUUN», <«OHIOTEPMUUYECKHUE PEaKIHN»,
«o0paTuMble peaKIUN», «HeoOpaTUMble pEaKlHUU», «OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakLun», «rOMOTE€HHBIE PEaKLUU», «ETEPOTr€HHBbIE PEAKLUN», «KATATUTHUECKHE PEAKLUN»,
«HEKaTaJUTHUYECKHE pEeaKIHH», «TeraoBod 3((EeKT XUMUYECKOHW peakluuny», «CKOPOCTh
XUMHUUYECKOMN peaklumny», «KaTajlu3aropy;

XapaKTepU30BaTh XWMUYECKHUE OJIEMEHThl |—3-r0 TMepuoJOoB MO UX TOJOKEHUIO B
[Tepuoanueckont cucreme xumudeckux semeHToB [[. WM. MenpaeneeBa: XMMHYECKUH 3HAK,
MOPSIAKOBBIA HOMEp, NEPHUO, Ipylna, NOArpyIIa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHUE
aroma (3apsi sAApa, YKUCIO IPOTOHOB M HEUTPOHOB B sjpe, 00Ilee YUCIO 3IEKTPOHOB,
pacrpeziesieHue IIEKTPOHOB T10 AJIEKTPOHHBIM CJIO0SIM, TPOCTOE BEIIECTBO, (hopMyrna, Ha3BaHUE U
THII BBICIIETO OKCHJIA U THAPOKCHUIA, JIETYIETO BOAOPOIHOTO COSTMHEHUS (/TSI HEMETAIIIOB));
XapakTepu30BaTh OOILIMEe XHMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHJOB U TUAPOKCUIOB;
IPUBOAMUTDH MPUMEPHI PEAKIIHA, TOATBEPKIAIOIINX XUMHUUECKHE CBONCTBA aM(pOTEPHBIX OKCHU/IOB
Y TUJIPOKCHUJIOB;

JlaBaTh XapaKTEPUCTHUKY XHWMHUYECKHUX PEaKIMI MO YUCIy M COCTaBy HCXOJIHBIX BEUIECTB U
IPOJYKTOB PEAKIMHU; TEIUIOBOMY 3(P(eKTy; HampaBleHUIO MPOTEKAHUS PEeaKIUH; U3MEHEHUIO
CTENIEHEW OKHUCIIEHHS DJIEMEHTOB; arperarTHoMy COCTOSHUIO HCXOIHBIX BEIIECTB; YYacCTHIO
KaTajan3aropa;

OOBSCHATH M TNPUBOJUTH MPUMEPHI BIMSHHUS HEKOTOPHIX (PAKTOpOB (IpHpoja pearupyromux
BELIECTB, KOHIICHTpAlMsl BEIIECTB, JaBICHHE, TEMIIEpaTypa, KaTalu3arop, IOBEPXHOCTb
CONPUKOCHOBEHUS PEarupyrolINX BEIIECTB) HA CKOPOCTh XUMUUECKUX PEaKIuii;

HaOI0ZIaTh M ONMMCHIBATh YPAaBHEHUS pEaKkIMil MeXJly BEIIeCTBAMHU C MOMOIIBIO €CTECTBEHHOIO
(pPycCcKOro UM POJTHOTO) SI3bIKA U A3bIKA XUMHH;

IOPOBOAMUTH OMBITH, MOATBEPXKIAIOIIME XHMHUYECKHE CBOHCTBa aM(OTEpHBIX OKCHAOB U
TUIPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM PEeaKIM OT pa3InuHbIX (akTopoB (Mpupoaa
pearupyrommx BELIECTB, KOHLEHTpalWs BELIECTB, [aBICHHUE, TEMIIEparypa, KaTajlu3arop,
MOBEPXHOCTh COMPUKOCHOBEHUS PEarupyIOLINX BEUIECTB).

MeTtanpeaMeTHbie pe3yabTaTbl 00y4eHust

CraGoBusIINE YUAIHICS H0JKEH yMemb:

OTpeNieNIATh 1eNb y4eOHOW IEATENbHOCTH C TOMOUIbIO YUHUTENS W CaMOCTOSITeNbHO, MCKAaTh
CpEICTBa €€ OCYILECTBIEHHS, padoTas IO IJIaHy, CBEPSITh CBOU JEHCTBUS C IENIbI0 U TNPU
HEOOXOIMMOCTH MCIIPABIATh OIIMOKH C TMOMOIIBIO YUUTENS M CaMOCTOATENbHO;  COCTaBIISATh
AQHHOTALIMIO TEKCTA; CO3/1aBaTh MOEIHU C BBIJICJICHHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00bEKTa U
NpPEACTaBICHUEM UX B MPOCTPAHCTBEHHO-TPahUUYECKON MM 3HAKOBO-CHMBOJIMYECKOW (opme;



OTIPEEIIATh BUJIBI KTacCU(UKANU (€CTECTBEHHYIO M UCKYCCTBEHHYIO); OCYIIECTBISATH MPSMOE
JEAYKTUBHOE J10Ka3aTeNIbCTBO.

Tema 1. Metanast (14 u)

[Tonoxenne meraimoB B Ilepuoguueckoil cucreme xumuueckux anemeHTos [[. 1. Menneneena.
Mertanmmudeckass KpPUCTAUTMYECKAsl pelIeTKa W MeTaUTMYecKas XWMHuYecKas cBsi3b. OOmue
¢dusnueckue cBoiictBa MeTtayyioB. CIUlaBbl, UX CBOMCTBAa M 3HAY€HHE. XHMMHUUYECKHE CBOWCTBA
METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE€ B CBETE UX IMOJIOKCHHS B JIEKTPOXUMHUYECKOM PAY
HanpsokeHnit MetaiioB. Koppo3us meTamnoB u ciocodbl 60psObI ¢ HEll. MeTauibl B pHUpo/Ie.
OO611re crnocoObl UX MOTYyYCHHS.

OO0masi XapakTepucTUKA IIEJOYHBIX MeTa/LuIoB. Metaiuibl B ipupoae. O0mue crnocoObl ux
nonyuyeHusi. CtpoenHue aromoB. lllenounble MeTaibl — IPOCThIE BelllecTBA. BaxHeiiue
COCTMHEHUS IEJIOYHBIX METANIOB — OKCHJIbI, THAPOKCHIBI U COJU (XJIOPHIbI, KapOOHATHI,
cynb(harbl, HHUTpaThl), WX CBOWCTBA M NPUMEHEHHWE B HAPOAHOM Xo3siicTBe. Kanmiinbie
ynoOpeHus.

OO0urasi XapakTepuCTHKA 3JIeMEeHTOB IWIaBHOI noarpynns! I1 rpynmnel.

Crpoenue aromoB. lllenoyHo3eMenbHblE MeETaIbl — MPOCTHIE BelllecTBa. BakHeiiue
COCIMHEHUS IIEIOYHO3EMENIbHBIX METANIOB — OKCHJIbI, THIPOKCHABI M COJH (XJIOPHUIBI,
KapOoHaTbl, HUTpPaThl, cyabdarsl, (ocdarel), UX CBOHCTBA W NPUMEHEHHE B HAPOJHOM
XO3S5IUCTBE.

AJIIOMUHH.

Crpoenue aroma, (Qu3MUECKMe M XHMHUYECKHE CBOMCTBa mpocToro BemiecTBa. CoeauHEHUs
ATIOMUHHS — OKCUJ U TUAPOKCUA, MX aM(OTepHbIN Xapakrep. BaxkHeiine cony amtOMUHUA.
[IpruMeHeHrne AIFOMUHUS U €r0 COSTUHEHU .

Keaeso.

Crpoenue aroma, (U3MYECKHE W XUMUYECKHE CBOWMCTBA MPOCTOTO BEIIECTBA. | eHETHUECKHue
psngst Fet2 u Fet3 .

Baxueiimne conu >xenesa. 3HaUE€HUE XKejle3a U €r0 COCAMHEHUM ISl IPUPOIBI U HAPOJHOIO
XO35ICTBaA.

JleMOHCTpaLUH.

OOpa3upl LIENOYHBIX M IIETOYHO3EMENbHBIX MeTaiioB. OOpasubl ciuiaBoB. BzanmoneiicTBue
HaTpusi, JUTUS W KaiblUMs C BOJAOW. B3ammosnelicTBue HaTpusi U MarHus C KHUCIOPOAOM.
BsaumogeiictBue MeramioB ¢ Hemetauiamu. [lomyuenue ruapokcunos xenesa (I11) u (IID).
JlabopaTopHbie ONBITHI.

12. B3aumoneiicTBie pacTBOPOB KHUCIOT U cosieid ¢ Merayuiamu. 13. O3HakomileHue ¢ pyaamu
xkene3a. 14. OxkpamuBaHHMe IUTAMEHM COJISIMH ULIEJNOYHBIX MeTayyioB. 15. BzaumoneiictBue
Kajabius ¢ Bojou. 16.IlonydeHue ruapokcuaa KadblMsl W HCCIEOBaHUE €ro cBoicTB. 17.
[TonyyeHnue rupokcuia aAIFOMUHUS U UCCIEAOBaHUE ero cBOMCTB. 18. BzauMoneiicTBue xene3a
¢ constHoi kucnoroi. 19. Ilonyuenne runpoxcuios xenesa (II) u (I1II) u u3yuenue ux cBoMcTB.
IIpeamMeTHBbIe pe3yJIbTAaThI 00y4YeHUs

CraGoBusIINE YUAIUICS H0JKEH yMemb:

WCIIOJIb30BaTh MPHU XapaKTEPUCTHUKE METAJUIOB M UX COCIMHEHHM MOHSATHS: «METaJUIbl», «PAJl
AKTUBHOCTH  METAJUIOB»,  «ILEJOYHBbIE  METAJJIbl»,  «IEJOYHO3EMEIbHbIE  METaJlIbI,
UCIIOJIb30BaTh MX NPU XapaKTEPUCTHUKE METAUIOB; JlaBaTh XapaKTEPUCTUKY XUMHUYECKHUX
AJIEMEHTOB-METAJIJIOB (IIEJIOYHBIX METAJIJIOB, MarHus, KajibIUs, aFOMHHHS, XXeJe3a) MO0 HX
nonoxeHutro B Ilepuommueckoit cucreme xumuueckux aneMeHtos/l. WM. Menaeneesa
(XUMHYECKUH 3HAK, TIOPSIKOBBIM HOMED, MEPUOI, TPYIINa, MOATPYIIa, OTHOCUTEIbHAsT aTOMHAs
Macca, CTpOEHHE aroMa (3apsl sipa, YUCIO MPOTOHOB U HEUTPOHOB B sNpe, OOIIee YHCIIO
ANIEKTPOHOB, pACHpENEeHUe DJJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSM), IPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHWE U THII BBICIIIETO OKCHJIA ¥ TUAPOKCHIA);

Ha3bIBaTh COCTMHEHUS METAJIOB U COCTABIISATh UX (DOPMYJIBI 110 HA3BAHUIO,

XapaKTepu30BaTh CTPOEHHUE, 00IMe PU3NIECKUe U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
METaJJIOB;



OOBSICHATh 3aBUCHUMOCTh CBOWMCTB (WJIM TMPEACKA3bIBATh CBOWCTBA) XUMHYECKHX JIIEMEHTOB-
MeTaJyioB (paguyc, METa/NIMYeCKUEe CBOMCTBA 3JE€MEHTOB, OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOICTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU COCIUHEHUHN (KHCIOTHO-OCHOBHBIC CBOMCTBA BBICIIMX
OKCHJIOB M THAPOKCHJIOB, OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE CBOICTBAa) OT MOJOXKEHUS B
Ilepuonuyeckoii cucreme xumuueckux 3nemenTos . . Menzeneesa;

OMKCHIBATh OOIIMEe XMMUYECKHE CBOWCTBA METAJUIOB C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MIIH
POIIHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJIEKYIISIDHBIE YPAaBHEHMS PEAKLUUN, XAPAKTEPU3YIOLIUX XHMHUUYECKHE CBOMICTBA
METAJUIOB M HX COCIMHEHHM, a TakKKe OJJICKTPOHHBIE YpPaBHEHHUsSI MPOIECCOB OKHUCICHUS-
BOCCTaHOBJICHUS;

YpaBHEHUSI JJIEKTPOJUTHUYECKOM JIMCCOIMALMU; MOJICKYISIpPHbIC, TOJIHBIE W COKpallleHHbIC
VMOHHBIE YPABHEHUS PEAKLMI C yHaCTUEM JIEKTPOJIUTOB;

YCTaHABIUBATh MPUYUHHO-CIICACTBEHHBIE CBA3U MEXKY CTPOCHHEM aTOMa, XUMUYECKOM CBA3BIO,
TUIIOM KPHUCTAJUTMUECKON PEIIEeTKH METaUIOB M UX COCIUHEHM, UX OOIMMHU (PU3UYECKUMHU U
XUMUYECKUMH CBOMCTBAMU;

ONUCHIBATh XUMHUYECKHE CBOMCTBA IIECJIOUYHBIX M IIEJIOYHO3EMENIbHBIX METAJJIOB, a TaKKe
AITIOMUHMS U JKeJie3a U UX COCAMHEHUN C IOMOLIBI0 €CTECTBEHHOIO (PyCCKOTO MM POIHOIO)
A3bIKA U SI3bIKa XUMUU;

BBITIOJIHATh, HAONIONAaTh U OMHUCHIBATH XUMUYECKHH OSKCIIEPUMEHT II0 PpaClO3HABAHHUIO
BaKHEUIINX KaTHOHOB METAJUIOB, TUAPOKCH]I-UOHOB;

AKCIIEPUMEHTAJIbHO  HMCCIIEIOBaTh CBOMCTBA METAJUIOB M HUX COCIWHEHUM, pellaTh
3KCIIEPUMEHTAJIbHBIE 33]1a4H 110 TeMe «MeTabhy;

OMNUCHIBATh XUMHUYECKHI SKCIIEPUMEHT C TOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIA POIHOTO)
A3bIKa U SI3bIKa XUMUU;

MPOBOJIUTh PACUYCTHl MO XUMHUYECKAM (OpMyJIaM U ypaBHEHUSM PEAKIUH, MPOTCKAOIIUX C
Y4aCTHEM METAJJIOB U UX COCIMHEHUM.

MeranpeaMeTHble pe3yabTaTbl 00y4eHust

CnaboBUIsIINE YUALTUICS 10JKEH YMentb:

paboTaTth TO COCTaBICHHOMY IUIaHY, MCIOJIb3Ys HApsAIy C OCHOBHBIMU M JOTIOJHUTEIHHBIC
cpencTBa (CIpaBOYHYIO JIUTEPATypy, CIOKHBIE MPuOopsl, cpeactsa MKT); ¢ moMomipio yuurens
oTOUpaTh AJIA pelieHus: yueOHbIX 3a7a4 He0OXOAUMbIE CIOBApH, SHIIUKIONEANH, CIIPABOYHHKH,
AIIEKTPOHHBIE TUCKU;

COTIOCTABJISITh U OTOMpaTh WH(MOPMAIIHMIO, TIOJYYCHHYI0 U3 Pa3IUYHBIX MCTOYHUKOB (CIIOBapH,
SHITMKJIONEANH, CIIPABOUYHUKH, IIEKTPOHHBIE TUCKU, CETh VIHTEepHET);

MPEACTABIATh MHPOPMAIMIO B BHUAEC TaOJHI, CXEM, OMOPHOrO KOHCIEKTa, B TOM YHCIE C
npuMmeHenneM cpeacts UKT;

0hOPMIISITH CBOU MBICTH B YCTHOW U MUCHMEHHOM PEUr C YYETOM CBOMX YUEOHBIX U KU3HEHHBIX
pEYEBBIX CUTYallUl, B TOM uucie ¢ npuMmeHnernnem cpenacts UKT;

COCTAaBJIATh PELICH3UIO Ha TEKCT;

OCYILECTBIIATH JI0Ka3aTe€IbCTBO OT MPOTUBHOTO.

Tema 2. IlpakTukym 1. CBoiicTBa MeTaIJIOB M UX coefuHeHH (3 4)

l. OcymectBieHrne [ENOYKA XHUMHUECKUX TmpeBpamienuil. 2. IlomyueHue u  cBOMCTBa
COCIMHEHUN MeTauioB. 3. PemnieHue SKCHEpUMEHTANbHBIX 337ad Ha paclno3HaBaHHWE U
MOJIyY€HHE COCTMHEHU METAJIJIOB.

IIpeamMeTHBbIe pe3yJbTaThI 00y4YeHUs

CnaboBUAIINE YHALTUICS T0JKEH YMEntb:

obOparmiarbcs ¢ JabopaTopHBIM 000PYI0OBAaHUEM U HArpeBaTeIbHBIMHA TPUOOPAMH B COOTBETCTBUHU
C TpaBUJIaMH TEXHUKU O€30IM1aCHOCTH;

HaOJIFOIaTh 32 CBOMCTBAMHU METAJIJIOB Ml IX COSTMHEHUH U SIBJICHUSMU, TPOUCXOISIIIMMHI C HUMH;

OMHCHIBATh XMUMHUYECKHH DKCIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU POTHOTO)
SI3bIKA U SI3bIKA XUMUU;

JienaTh BHIBO/IBI IO pe3yJbTaTaM MPOBEIEHHOIO SKCIIEPUMEHTA.



MeTtanpeaMeTHble pe3yabTaTbl 00y4eHus!

Vyamuiicst 10J1KeH ymemn:

OTIPEICIIATh, WCXOAS W3 Y4eOHOW 3amadu, HEOOXOAMMOCTh HWCIOJL30BAHUS HAONIONCHUS WU
JKCIIEpPUMEHTA.

Tema 3. Hemerasuibl (25 4)

OO0miass xapakTepucTHKa HEMETaslIoB: moioxkeHue B [lepuoanueckoil cucteMe XMMHYECKHUX
anemenToB JI. . MenneneeBa,0c00EHHOCTH CTPOCHUS aTOMOB, JIEKTPOOTPHIATENBHOCTE (D0)
KakMepa «HeMeTauNIndHOCTU», pan 0. Kpucrainuyeckoe CTpoeHHE HEMETANIOB — MPOCTHIX
BeiecTB. Asutorponus. Pusuyeckue CBOHWCTBA HEMETAIOB. OTHOCUTENBHOCTh IOHSATUI
«METaD» U «KHEMETAIL».

Bopopon.llonoxxenue Bomopona B Ilepumonmueckoit cucreme xumuyeckux snemeHtoB [ .
MenneneeBa. CtpoeHnue aroma U MoJieKyibl. DU3nYecKne U XMMHUYECKUE CBOMCTBA BOAOPOJA,
€ro MoJIy4eHHe U IPUMEHEHUE.

Bona.

Crpoenue mMosekyabl. Bonopoanas xumuueckasi cBsi3b. OU3ndecKue CBOMCTBA BOABI. AHOMATUHU
CBOMCTB BoAbl. ['mapodunbHbie U TUAPOGOOHBIE BeliecTBa. XHWMUYECKHE CBOMCTBA BOJBI.
KpyroBopot Bozs! B mpupoze. BomoouncTka. Asparust Boabl. bertoBeie GuinbTpbl. MuHepaibHbIe
BOJIbI. JlUCTUIIIIMPOBAaHHAS BOJA, €€ MMOTYyYEHUE U IPUMEHEHUE.

O01mas XxapakTepuCTHKA rajJ0reHoB.

Crpoenue atoMoB. [IpocTbie BeniecTBa 1 OCHOBHBIE COEJUHEHHUS raJIOr€HOB, X CBOMCTBA.
Kparkue cBenenus o xiope, Opome, ¢rope u ione. [I[puMeHeHHE TaJIOTeHOB B MX COSTUHEHUH B
HapOJHOM XO35IHCTBE.

Cepa.

CrtpoeHue atoma, aJuIOTPOIUs, CBOMCTBA U MPUMEHEeHHe poMOnueckoil cepbl. Oxcubl cepsol (IV)
u (VI), ux nonydyenue, cBoiictBa u npuMeHeHue. CepHasi KUCIIOTa U €€ COJIM, UX IPUMEHEHUE B
HapoJHOM Xo3siiicTBe. [Ipon3BOICTBO CEPHOM KUCIOTHI.

A3or.

CrpoeHue atoMa U MOJIEKYJbl, CBOMCTBA MPOCTOIO BELIECTBA. AMMHAK, CTPOCHUE, CBOMICTBA,
nojgyyeHue u npumeHenue. Coau aMMOHUS, UX cBoiicTBa U npuMeHeHue. Oxcunpl azora (II) u
(V).

A30THas KHCIIOTa, €€ CBOMCTBA U npuMeHeHre. Hutparsl u HUTpUTHI, poOIeMa UX COAEpP KAHUS
B CEJIbCKOXO35IICTBEHHON MPOAYKIUHU. A30THbBIE YI0OpEHHUS.

Dochop.

Crpoenne aroma, ajlOTpoOIusi, CBOMCTBa Oesoro M KpacHoro ¢ocdopa, MX NpUMEHEHHE.
OcHoBHble coemnuHeHus: okcun ¢ochopa (V) u  oprodocdopnas xkucnora, Qocdarsl.
dochopHble ynoOpeHus.

Yruepon.

Crpoenne aroma, ajuloTponusi, cBoiictBa Monudukanuii, npumenenue. Oxcunsl yrepoaa (I1I) u
(IV), ux cpoiictBa u npumenenue. KapOoHaTbl: KalbIUT, COJIa, MOTAIl, UX 3HAYEHUE B IPUPOE U
JKU3HU YeJIOBEKa.

Kpemnuuii.

CrpoeHue aroma, KpUCTAUIMYECKUM KPEMHUM, €ro CBOMCTBAa M IpuMeHeHHe. OKcu KpeMHUs
(IV), ero npupoaubie pasHOBUAHOCTH. CHUITUKATHI. 3HAYCHHE COCTUHECHUA KPEMHUS B )KHBOU U
HEeXMBOU npupoje. [IoHATHE 0 CHIIMKATHOW MTPOMBILIIIEHHOCTH.

JdemoHcTpanmu.

OOpa3ipl rajoreHoB — TMPOCTHIX BEUIECTB. B3auMopelCTBHE TajoreHoB C HAaTpHeM, C
anoMuHueM. BoiTecHeHne XjopoM Opoma MM MOja U3 pacTBOPOB MX cojeil. BzaumoneiicTaue
CEpPBI C METaJlJIaMH, BOJOPOJIOM M KHCIOPOJIOM. B3anMonelicTBue KOHIIEHTPUPOBAHHOW a30THOMN
KHUCTIOTHI ¢ Menpto. [lommomenue yriaem pacTBOPEHHBIX BELIECTB WM Ta3oB. BoccTaHoBieHue
Menu u3 ee okcya yriem. O6pasiibl IPUPOIHBIX COSTUHEHUH XJopa, cepbl, Gpocdopa, yrepoaa,
kpeMHusi. OOpa3ipl BAXKHEUIIUX JJISI HAPOJIHOTO XO3SIMCTBA CYIb(aroB, HUTPATOB, KapOOHATOB,
docdaros. OOpas1bl CTEKIa, KEPAMUKH, [IEMEHTA.



JlabopaTopHbie ONBITHI.

20. ITomyuenune m pacno3HaBaHue Bojopona. 21. MccienoBanne MOBEpXHOCTHOTO HATSKEHUS
BOJbl. 22.PacTBOpeHME IepMaHraHara Kajus WIM MEAHOro Kymopoca B Boxe. 23. I'maparanus
obe3BokeHHoro cynbara wmeaum (II). 24. W3rotoBieHue THICOBOTO oOTIeYarka. 25.
O3HakoMIIEHHE C KOJUICKIMEW OBITOBBIX (uiabTpoB. 26. O3HaKOMIIEHHE C COCTaBOM
MUHEpaIbHON Bonbl. 27. KadyecTBeHHas peakius Ha rajioreHua-uoHsl. 28. Ilomydenue u
pacno3HaBanue kuciopona. 29. Topenue cepbl Ha Bo3zayxe U B kuciopoxe. 30.CpoiicTBa
pazbaBneHHON cepHOU KuciaoThl. 31. M3ydeHnue cBoiicTB ammmaka. 32. Pacmo3HaBanue coseit
ammoHusa. 33. CgoiicTBa pa30aBieHHOW a30THOW KHUCIOTHL. 34. BzaumopeiicTBue
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Menbio. 35. Topenue docdopa Ha BO3myxe U B
kucnopone. 36. PacnoznaBanue Qocdaros. 37. Topenue yris B kucinopoxae. 38. Ilomyuenue
YTOJIBHOW KHUCJIOTHI U M3ydeHHe ee cBorcTB. 39. Ilepexon kapOoHaToB B THApoKapOoHaTh.40.
Paznoxenue runpokap6onara Hatpusi. 41. IlomydeHue KpeMHEBOW KHCIIOTHI M U3y4YCHHE €€
CBOMCTB.

IIpeamMeTHbIe pe3yJIbTaThl 00y4YeHUs

CrnaboBuasmiye yqauuiics 100KeH ymensp:

WCIIOJIB30BaTh NPH XapaKTEPUCTUKE METAIJIOB W HUX COCAMHEHUUN TMOHSTHUSA: «HEMETaJLIbD,
«TaJIOTeHbI», «AJUIOTPOIHBbIC BUIAOU3MEHEHUS», (OKECTKOCTb BOJBD», «BPEMEHHAas >KECTKOCTh
BOJIBI», «IIOCTOSIHHAS )KECTKOCTh BOBI», «00IIIast 3)KECTKOCTh BOJBIY;

JaBaTb  XapaKTEPUCTUKY XHUMHUYECKHUX DIIEMEHTOB-HEMETaNIOB  (BOAOpOJA, TIaJlOTEHOB,
KHCIIOpOJIa, cephl, a3oTa, pocdopa, yrepona, KpeMHHUs) 1O MX NoJokeHUIo B Ilepuogmueckoit
cucteme xumuueckux sneMmentoB Jl. M. MeHaeneeBa (XUMUYECKUI 3HAK, OPSIKOBBIN HOMED,
nepuos, rpymnmna, MojArpyrnna, OTHOCHTENbHAs arOMHas Macca, CTpOE€HME aroma (3apsja sapa,
YHCIIO TPOTOHOB M HEUTPOHOB B siipe, OOIEee YMCIIO AIEKTPOHOB, paclpeiesieHue 3JIEeKTPOHOB
[0 DJIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (hOpMylia, Ha3BaHWE M THII BBICHIETO OKCHIA U
TUApPOKcH A, GopMylia U XapakTep JETy4ero BOJOPOJHOTO COSTUHEHUS);

Ha3bIBaTh COCTMHEHUSI HEMETAINIOB U COCTABIIATh UX (DOPMYJIBI IO Ha3BaHUIO;

XapaKTepH30BaTh CTPOEHHUE, 00IMe PU3NYECKUe U XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIJIOB;

OOBSICHATh 3aBUCHUMOCTh CBOWMCTB (WJIM TMpEACKAa3bIBaTh CBOWCTBA) XUMHYECKHX JIIEMEHTOB-
HEMeTalIoB  (paguyc,  HEMEeTaJNIMYeCKue  CBOICTBA  DJEMEHTOB,  OKUCIMTEIbHO-
BOCCTAaHOBHUTEJIbHBIE CBOWCTBA JJIEMEHTOB) W O0O0pa3yeMbIX HMU COEIUHEHHH (KHUCIOTHO-
OCHOBHBIE CBOICTBA BBICHIUX OKCHJOB M THJIPOKCHUIOB, JIETYYUX BOJOPOIHBIX COCTUHEHUH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT monoxkeHuss B [lepuoamueckoil cucreme
xumuueckux annemMeHToB JI. . Menjeneena;

OTHCHIBATh OOIIME XUMUYECKHUE CBOMCTBA HEMETAJUIOB C MOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO
WJIU POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJISITh MOJIEKYIISIDHBIE YpPAaBHEHHS PEAKLUN, XApAKTEPU3YIOLIUX XHMHUUYECKHUE CBOMCTBA
HEMETAJJIOB U MX COEAMHEHUH, a TaKke JJIEKTPOHHbIE ypaBHEHUS IMPOIECCOB OKHCIIEHUS-
BOCCTaHOBJICHUS;

YPaBHEHHUS JJIEKTPOJUTHYECKON JMCCOLMALINK; MOJIEKYISIPHbIE, IIOJIHbIE W COKpAallEHHbIE
MOHHBIE YPAaBHEHUS PEAKLIMI C y9aCTHEM 3JIEKTPOJIUTOB;

yCTaHABIUBATh MPUYNHHO-CIIEACTBEHHBIE CBA3U MEXKIY CTPOCHHEM aToMa, XUMHUYECKOU CBA3BIO,
TUTIOM KPHUCTAJUTMYECKOM PEIIeTKH HEMETAIIOB U UX COCIMHEHUH, NX OO0MUMHU (PHU3UIECKUMU U
XUMHUYECKHUMH CBOMCTBAMU;

OMHCHIBATh XUMUYECKHE CBOMCTBA BOJOpOJA, TalOTEHOB, KUCIOPOAA, Cephl, a3oTa, ¢docdopa,
rpadura, anmMaza, KpeMHHUS UM HUX COEIMHEHUH C IMOMOIIBI0 E€CTECTBEHHOrO (PYCCKOTO HIIN
POIHOTO) SI3bIKA U S3bIKA XUMHH;

OTUCHIBATH CIIOCOOBI YCTPAHEHUS >KECTKOCTH BOJIBI M BBHITIOJHATH COOTBETCTBYIOIIMA WM
XUMUYECKUI SKCIEPUMEHT;



BBITIOJIHATS, HaGHIOI[aTI: U OIHUCBHIBAaTh XUMHYECCKUU OKCIICPUMCHT 110 PACIIO3HABAHUIO HOHOB
BOJIOpOZa U aMMOHHUS, cyib(dar-, kapOoHaT-, cuiHKar-, ¢ocdar-, XJIopua-, OpoMua-, HOIUI-
MOHOB;

SKCIIEPUMEHTANIbHO  HUCCIIEZIOBaTh  CBOIMCTBA META/NIOB M HMX COEAMHEHMI, pemniarb
AKCIIEpUMEHTAJIbHBIE 3a1auu 110 Teme «Hemeramnby;

OMKCHIBATh XMUMHUYECKHH HKCIEPUMEHT C MOMOIIbI0 €CTECTBEHHOIO (PYCCKOTO WM POJIHOTO)
SI3bIKa U A3bIKA XUMHU,

MPOBOJIUTH pacyeThl MO XHWMHUYECKUM (opMyaaM U ypaBHEHUSM peakiui, MPOTEKAIOIIUX C
y4aCTUEM HEMETAIUIOB U UX COCIMHEHUM.

MeTanpeaMeTHbIe pe3yJbTaTbl 00yYeHUst

CrnaboBusye yJamuiicst 10JKeH ymems:

OpraHM30BBIBaTh y4eOHOE B3aMMOJCHCTBHE B TpyIie (paclpeaensTh POJiH, JT0TOBapUBATHCS
JIPYT C IPYTOM U T. 11.);

MpeIBUICTH (IPOTHO3UPOBATH) MOCIEACTBUS KOJIEKTUBHBIX PELICHHUIA;

MMOHUMATh NPHUYUHBI CBOCI'O HCYCIICXAa U HAXOJUTH CIIOCOOEI BbIXOJa U3 3TOU CUTyaluu;

B JMAaNiOTe C Yy4YUTENIeM YYUThCS BbIpaOaThIBaTh KPUTEPHH OLICHKH U OIpPENeysaTh CTENeHb
YCIICHIHOCTHU  BBIITOJIHCHUA cBOEt paGOTI)I nu pa60TI)I BCCX, UCXOOA U3 MMCIOIIUXCA KPUTCPUCB,
COBEpIICHCTBOBATh KPUTEPHH OLIEHKU U TOJIb30BATHCSA UMU B XOJI€ OLIEHKU U CAMOOIICHKHU;
OTCTauBaTh CBOIO TOUKY 3PEHUS, apI'YMEHTUPYS €€;

MOJTBEPKIATh apTyMEHTHI (paKTamu;

KPUTHYHO OTHOCUTLCA K CBOCMY MHCHHIO,

CIIyIIaTh APYTUX, MBITATHCS NIPUHUMATh IPYTYIO TOYKY 3pEHUs, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3PEHUS;

COCTaBIIATH pedepar 1o onpeaencHHon hopme;

OCYUIECTBIIATh KOCBEHHOE Pa3/ieIUTEIbHOE 10Ka3aTeNbCTBO.

Tema 4. IlpakTukym 2. CBolicTBa coeMHeHMII HeMeTAJLJIOB (3 q)l

1. Pemenue nskcniepuMeHTanbHbIX 3aaad no TemMe «lloarpymnma ramoreHoB». 2. Pemienue
JKCHEpUMEHTaJIbHBIX  3amad 1o Teme  «llogrpymma  kucnopoma». 3.  Pewenue
AKCIIEPUMEHTANIbHBIX 3a1a4 no Tteme «llonrpynma azora». 4. Pemienue skcnepuMEHTaIbHBIX
3aaa4 o teme «lloarpymnmna yrmepoga». 5. [lonyuenue, cobupanue U pacrio3HaBaHUE Ta30B.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs!

CrnaboBuasmiye yqauuiics: 10J1KeH ymems.

oOpamiarecs ¢ 1abopaTOpHBIM 000PYAOBaHUEM U HarpeBaTesIbHbIMU MIPUOOpPaMU B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU OE3011aCHOCTH;

HaOMIOIaTh 32 CBOMCTBAMHM HEMETAJUIOB U WX COCIWHEHUH U SBICHHUSIMH, MPOUCXOASIIUMHU C
HUMU;

OIHUCBIBATh XMMUYECKHH SKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOIO (PYCCKOTO WIJIM POJHOTIO)
SI3bIKA U SI3bIKA XUMUU;

JIEJIaTh BBIBOJIBI 110 PE3YJIBTAaTaM IIPOBEJEHHOTO AKCIIEPUMEHTA.

MeTtanpeameTHble pe3yabTaTbl 00y4eHus!

CrnaGoBusiye yJamuiicst A0JsKeH ymems:

OTpeeNATh, UCXOAs W3 y4eOHOM 3amadd, HEOOXOAMMOCTb HCIOJb30BaHUS HAOMIONCHUS WU
AKCIEPUMEHTA.

Tema 5. O0001mIeHHe 3HAHUI 110 XMMHUH 32 KyPC OCHOBHO# IIKOJIBI.

ITepuognueckuit 3akoH u llepuonnueckas cucrema xumuueckux iemMeHToB J[. . Menneneesa.
Ou3nyecKuid CMBICT TOPSJIKOBOTO HOMEpa »JJIEMEHTa, HOMEpPOB Iepuoja | TPYMIbL.
3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB JJIEMEHTOB M MX COEIMHEHHWI B IEpUOJax W rpynmnax B
CBETE MPEACTABIECHUIN O CTPOEHUHU aTOMOB 3JIEMEHTOB.

3Ha4eHHE MEPUOAMYECKOrOo 3aKOHA. BHIBl XMMHMUYECKHMX CBA3€M M TUIBl KPUCTAJUIMYECKUX
pemieTok. B3anMocBs3b cTpoeHus: U CBOMCTB BewlecTB. Kinaccudukanus XMMHUYECKUX peakuuit
[0 Ppa3IMYHBIM TpHU3HAKaM (YUCIO M COCTAaB pPEArupylolMX M OOpa3yroIIUXCs BELIECTB;
HaJTUYUETpaHuIlbl paszaena ¢as; TerioBor dDQeKT; u3MeHEeHNnEe CTENEeHEeW OKHCICHHS aTOMOB;



MCIIOJIb30BaHUE KaTajau3aropa; HampasieHuEe NpoTekaHus). CKOpPOCTh XMMUYECKUX peakUuil U
daktopel, Biausomue Ha Hee. OOpPaTMMOCTh XUMHUYECKHX PEaKIM W CHOCOOBI CMEIICHHS
XUMHYECKOTO PaBHOBECHS.

[IpocThie M ciOXHBIE BemiecTBa. MeTaulbl M HeMeTaulbl. [eHeTHdeckue psabpl MeTaia,
HEMeTaJula ¥ repexonHoro Merasuia. OKCUIbIN THAPOKCU B! (OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE
ruapokcunbl), cond. Mx cocra, kmaccuduxanus ¥ oOuiMe XMMHUYECKHE CBOICTBa B CBETE
TEOPUU IEKTPOIUTUYECKON JTUCCOLUALIUY.

JIMYHOCTHBIE pe3yJIbTaThbl 00y4eHM st

CnaboBusniye yJanuiicst 10JKeH:

3HAMb U NOHUMAMb. OCHOBHBIC MCTOPUUYECKHE COOBITHS, CBSI3aHHBIE C Pa3BUTHEM XHUMHUU U
oOriecTBa; JAOCTIKEHHSI B OOJACTH XMMHU W KYJIBTYPHbIE TPaJuIUH (B YaCTHOCTH, Hay4dHBIC
TpaJULIUN) CBOCH CTpaHbl; OOIIEMUPOBBIE JOCTHKEHHS B 001aCTH XMMHUH; OCHOBHBIEC IPUHIUIIBI
U MIpaBHUJIa OTHOILICHUS K MPHUPOJIE; OCHOBBI 310pPOBOT0 00pasa KU3HH M 370POBbECOEPETaIONINX
TEXHOJIOTHI;

[IpaBWJia TOBEACHUS B UYPE3BbIUYAMHBIX CHUTYalUSX, CBA3AHHBIX C BO3JCHCTBHEM pPA3IMYHBIX
BEIIECTB; OCHOBHBIE MTpaBa M 00S3aHHOCTH I'pa)<IaHUHA (B TOM YHCJIE y4aIlIerocs), CBI3aHHbIE C
JMYHOCTHBIM, TPO(ECCHOHATHHBIM U KU3HEHHBIM CAMOOTIPE/ICIICHUEM;

COLIMANIBHYIO 3HAYUMOCTbh U COJIEpKaHUE MPOQECCHil, CBA3aHHBIX C XUMHUEI;
UCHBIMBIEAMb . IYBCTBO TOPIOCTH 32 POCCUNMCKYIO XUMHUYECKYIO HAyKy M YBAKECHHE K HCTOPUU
€e pa3BUTUA;, YBOKEHUE M MPUHATHE OCTIDKEHUN XUMUU B MHpE; JIIOOOBb K MPHUPOIE;
YBaO)KEHUE K OKpYyXaroluM (ydJalluMcs, YUUTEISM, POAUTENSIM MU JAp.) — YMETh CIyllaTh U
CIIBIIIATH MapTHEpa, IPU3HABAThH MPABO KaXkI0T0 HA COOCTBEHHOE MHEHHE, IPUHUMATh PELICHUS
C YYETOM MO3ULUHI BCEX YYACTHHUKOB; UyBCTBO IIPEKPACHOTO M 3CTETUUYECKUX YYBCTB HAa OCHOBE
3HAKOMCTBA C MHPOM BEIIECTB M UX IMPEBpPALICHUI; CaMOyBa)XEHHE U SMOIMOHAIBHO-
MOJIOKUTEJILHOE OTHOIIEHHE K ceOe;

npuU3HAeamy: 1IEHHOCTH 3/I0POBbs (CBOETO U JIPYTHX JIFO/ICH); HEOOXOIUMOCTh CAMOBBIPAKEHUS,
camopeaan3aluy, COUUaIbHOIO PU3HAHNS;

0CO03HA8amMb: TOTOBHOCTH (MJIM HETOTOBHOCThH) K CAMOCTOSITENIbHBIM IMOCTYIKaM U JIEHCTBUSM,
OTBETCTBEHHOCTb 3a UX PE3Yy/IbTaTbl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BbIpa)Xarb U
OTCTanBaTh CBOIO MO3ULIUIO U KPUTHYHO OTHOCHUTBHCS K CBOMM IIOCTYIIKaM;

npoaenAmy: SKOIOTUUECKOE CO3HAHUE; JT0OpOXKENaTeNbHOCTh, JOBEPHE W BHUMATEIbHOCTH K
JIOASM, TOTOBHOCTh K COTPYAHMYECTBY U JIpyKOe, OKa3aHUIO IOMOIIM TeM, KTO B HeEH
HyX7JaeTcs; OOOOIIEeHHbIN, YCTOWYMBBIA W U30UpATENbHBIA TO3HABATENbHBIA HHTEpEC,
MHUIIMATUBY U JIFOO03HATEILHOCTh B U3YYEHUM MUpPA BELIECTB U pEaKIuil; 1eJaeycTpeMIEHHOCTh
U HAacTOMYMBOCTh B JIOCTM)KEHUU ILeJIel, TOTOBHOCTh K IPEOAOJIEHHUIO TPYIHOCTEH;
yOSKJEHHOCTh B BO3MOXXHOCTH IO3HAHUS IPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOI'0 MCIIOJIb30BAHUS
JOCTH)KEHUI HAYKU U TEXHOJIOTMH JUIsl pa3BUTHUS OOIIECTBA;

YyMemp:  YCTaHABIMBATh CBS3b MEXAY LEIbI0O H3Y4YEHHS XUMHM M TeM, JUIsl 4Yero OHa
oCylIecTBIeTCS (MOTUBAaMH); BBINOJIHATH KOPPUTHPYIOIIYIO CaMOOLIEHKY, 3aKIHOUYAIOLIYIOCs B
KOHTpOJIE 3a TMPOLECCOM M3Y4YeHHUs XHMHMH W BHECEHMM HEOOXOAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOLIUX ATalaM M crioco0aM M3ydeHHs] Kypca XUMHHM; BBIIOIHATh PETPOCHEKTUBHYIO
CaMOOILIEHKY, 3aKJIIOYAIOIIYIOCSd B OILIEHKE IIpolecca M pe3yibrara HM3ydeHHs Kypca XUMUHU
OCHOBHOM IIIKOJIbI, TOJIBE€JICHUH UTOTOB Ha OCHOBE COOTHECEHMUSI LI€TIeH U Pe3yNbTaToB;

CTPOUTH >KU3HEHHBbIE U TPOPECCHOHATbHBIE IUIAHBI C YYETOM KOHKPETHBIX COLHAIBHO-
HCTOPUYECKHX, MOJIUTUYECKUX U SKOHOMHUYECKHUX YCIIOBUH; 0CO3HABaTh COOCTBEHHbIE LIEHHOCTH
Y COOTBETCTBHE UX

INPUHUMAEMbIM B KM3HU PELIEHUSM; BECTH JUAJOI Ha OCHOBE PABHOIPABHBIX OTHOIIEHUN U
B3aMMHOTO YB&)KE€HUS; BBIJENIATH HPABCTBEHHBIM ACIEKT MOBEAEHHUS U COOTHOCHUTH MOCTYIKH
(cBOM M Jpyrux Jofei) U cOOBITHS C MPHUHSTHIMU 3TUYECKMMHU HOPMaMHU; B MpeJeNax CBOUX
BO3MOYKHOCTEW NMPOTUBOJAEHCTBOBATH ACUCTBUSIM U BIUSHUSAM, IPEACTABIAIOIINUM YTPO3Y KHU3HHU,
3/I0pPOBBIO U O€30MACHOCTH JIMYHOCTH M OOIIECTBA.



6.IlpeaMeTHBIM pe3yJbTATOM U3y4YeHHs Kypca siBjseTcs copMHUPOBAHHOCTH CJIeTYIOLIUX
YMeEHMUIi:

* ONIMCBHIBATh CBOMCTBAa TBEPABIX, JKUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACSAS HUX
CYLIECTBEHHBIC IPU3HAKY;

* XapaKTepu30BaTh BEIECTBA II0 COCTaBY, CTPOEHUIO M CBOWCTBaM, YCTaHaBJIMBATh
IIPUYUHHO-CJICICTBEHHBIE CBA3HM MEXY NaHHBIMHU XapaKTEPUCTUKAMH BEILIECTBA,;

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHH «aTOM», «MOJIEKYIa», «XUMUYECKUN
JJIEMEHT», «IIPOCTOE BEILECTBO», «CI0KHOE BELIECTBO», «BAJIEHTHOCTH)», UCIOIb3Yys 3HAKOBYIO
CUCTEMY XUMMH;

* 1300pakaTh COCTaB MPOCTEUIINX BEIIECTB C IOMOLILI0 XUMUYECKHX (DOPMYIT U CYLTHOCTh
XUMUYECKUX PEAKIUM C IOMOIIBI XUMUYECKUX YPABHEHU;

* BBIYMCIIATE OTHOCUTEIIBHYIO MOJICKYISIDHYIO M MOJISIDHYKO MacChl BEHIECTB, a TAaKXKe
MacCOBYIO [JIOJIF0 XMMMYECKOTO 3JIEMEHTAa B COCAUHEHMSIX MJIi OLEHKH HMX NPaKTUYECKON
3HAYMMOCTH;

* CpaBHUBATh 110 COCTABY OKCHUIbl, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJ1TacCU(hULMPOBATh OKCUIBI M1 OCHOBAHMS 10 CBOMCTBAM, KMCIIOTHI U COJIU 110 COCTaBY;

* [10JIb30BATHCS JIAOOPATOPHBIM 00OPYIOBAaHUEM U XMMHUUYECKOM MOCYyN0¥;

* IPOBOJIUTh HECJIOXKHbIE XMMUYECKHE OIBITHI M HAOMIOACHUS 3a U3MEHEHUSIMH CBOWCTB
BEIIECTB B MpOILIECCE WX MpEeBpallleHuil; coOnofarh NpaBUJia TEXHUKU OE30MaCHOCTH IPHU
IPOBE/ICHNH HAOIIOJCHUI U OIIBITOB;

* pa3aMyaTh KCIEPUMEHTAIBHO KUCIIOTHI U IIEI0UH, MTOJIB3YSICh HHIUKATOPAMU; OCO3HABATh
HEOOX0IMMOCTh COOMIOICHUS Mep OE€30IaCHOCTH ITPHU 0OPAILLEHUH C KUCIOTAaMH U I1EJI04aMH.

* pacKpbIBaTh CMbICT niepuoandeckoro 3akona J[. 1. Menaeneena;

* OMMCHIBATh M XapaKTepHU30BaTh TAOIMUHYIO (hOpMY NMEPUOTUUYECKON CHCTEMbl XUMUYECKUX
3JIEMEHTOB;

* XapaKTepU30BaTb COCTAB AaTOMHBIX SAEP M PACHPENEICHHE 4YHCIa 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKHX D3JEMEHTOB MaJjblX IE€PHOAOB MEPUOIUUECKON
CUCTEMBI, a TAK)KE KaJIMsl U KaJIbLUS;

* pa3nuyaTh BUIbl XMMHUYECKON CBS3M: MOHHYIO, KOBAJEHTHYIO IOJISIPHYIO, KOBAaJEHTHYIO
HETOJSIPHYIO U METAJUIMYECKYIO;

* U300paXkaTb DJIEKTPOHHO-UOHHBIE (OPMYNIBI BELIECTB, OOpPA30BaHHBIX XHUMHUYECKHUMH
CBSI3SIMM Pa3HOTO BHJIA;

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUSI UX KPHUCTAJUIMYECKUX PELIETOK:
VOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJUNINYECKHUX;

* XapaKTepU30BaTb XHWMUYECKUE D3JIEMEHTbl U HMX COEAUHEHHS] Ha OCHOBE IOJIOKEHHS
3JIEMEHTOB B MIEPUOJUUECKON CHCTEME U OCOOEHHOCTEH CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTh HAyYHOE U MHUPOBO33PEHUYECKOE 3HAUYEHUE MEPUOJUYECKOTO 3aKOHA U
NEPUOJMUECKON CHCTeMBbl XUMHMuYecKuxX dneMeHToB JI. V. MenzeneeBa; ¢ OOBACHATH CYTb
XUMHUYECKHUX MPOLECCOB U UX MPUHIUIHAIBHOE OTJINYME OT (PU3NUECKUX;

* Ha3bIBaTh NIPU3HAKU U YCIOBUS MPOTEKAHMSI XUMUYECKUX PEAKLIU;

* YCTaHaBJIMBaTh MPUHAIJIC)KHOCTh XUMHUYECKOH peakUuu K OMNPEAeNIEHHOMY THUIY IO
OJTHOMY M3 KJacCHU()MKAIMOHHBIX MPU3HAKOB: 1) MO YMCIYy M COCTaBY MCXOJHBIX BEIIECTB U
MPOAYKTOB pEaKIUH (peakluu COEAMHEHHUs, pa3lokKeHUs, 3aMmelleHuss u oOMeHa); 2) mno
BBIIEJICHUIO WJIM TIOIVIOIICHUIO TEIUIOTHI (PEakLUU 3K30TEPMHUUYECKHE M SHIAOTEPMUYECKUE);
3) M0 M3MEHEHWIO CTENCHEH OKHUCICHUS XUMHUYECKHUX DJIEMEHTOB (peaKkIH OKUCIHMTEIbHO-
BOCCTAaHOBHTENbHBIE); 4) IO 0OpPaTUMOCTH Ipolecca (peakluu oOpaTuMble U HeOOpaTuMbIe),

* COCTaBJIATh YPAaBHEHUS DSJEKTPOJUTUYECKOW JHUCCOLMAIMUA KHUCJIOT, IIEJI0Yeh, COJIEei;
NOJHBIE M COKpAlIEHHbIE MOHHbIE YpaBHEHHsS peakuuil oOMEHa; ypaBHEHMS OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEaKIIMIA;

* IPOrHO3UPOBATh MPOAYKTHl XMMHUYECKUX peakiuil mo QopmMynam/Ha3BaHUSM HCXOIHBIX
BEIIECTB; OIPe/IesTh HCXOAHbIE BelllecTBa M0 (hopMyaamM/Ha3BaHUAM MIPOAYKTOB pEaKIIMH;



* COCTABIIITh YPAaBHEHUSI PEAKIUN, COOTBETCTBYIOIIMX MOCIEIOBATEIIBHOCTH («IIETIOUKE))
MIPEBPAIICHUI HEOPTaHMYECKUX BEIIECTB PA3IUIHBIX KJIACCOB;

®* BBIABIIATH B Hpouecce BKCHepI/IMeHTa HpI/I3HaKI/I, CBI/Il[eTeJIBCTByIOIJ_II/Ie (0] HpOTeKaHI/II/I
XUMHUYECKON peaKInu;

* [IPUTOTOBJIAITH PACTBOPBI € OIPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA;

* ONIPEACIATh XapaKTep Cpeabl BOIHBIX PACTBOPOB KHCIOT M IIEIOYEH IO HM3MEHEHUIO
OKpacKU UHJIUKATOPOB;

* MPOBOJIUTH KAYECTBEHHBIC PEAKIUM, IMOATBEPXKIAIONINE HAJIMYHE B BOJHBIX PacTBOpPAX
BCIICCTB OTACJIBbHBIX HOHOB

* ONIPEACIATh NPHHAMICKHOCTh HEOPTaHMUYECKUX BEIIECTB K OJHOMY H3 H3YYCHHBIX
KJIACCOB/TPYIII: METAJLIBI U HEMETAILIBI, OKCHIbI, OCHOBAHUSI, KUCIIOTBI, COJIH;

* COCTaBJIATH (POPMYJIBI BEIIECTB IO UX HA3BAHUSIM;

. OHpeI[eJISITB BaJICHTHOCTbD U CTCIICHb OKHCJICHUA 3JICMCHTOB B BCIIICCTBAX,

* COCTaBJIATh (POPMYJIBI HEOPraHUYECKUX COCAMHEHUH TI0 BaJICHTHOCTSIM M CTEICHSIM
OKHCJICHUS JIEMEHTOB, a TAKXKe 3apsiaM MOHOB, YKa3aHHBIM B TaOJIHIIC pACTBOPUMOCTH KUCJIOT,
OCHOBAaHMH U COJIEH;

® O6’I)SICH$ITI) 3aKOHOMepHOCTI/I N3MCHCHUA (1)I/I3I/I‘-ICCKI/IX U XUMHUYCCKUX CBOfICTB HpOCTI)IX
BEIIECTB (META/VIOB M HEMETA/UIOB) M WX BBICHIMX OKCHJIOB, OOpPa30BaHHBIX 3JIEMEHTAMHU
BTOPOT'O ¥ TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XMMUYECKUE CBOMCTBA, XapaKTepHBIE ISl TPYII OKCUAOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XHMMHYECKHE CBOMCTBA, XapaKTEpHBIC I KaKIOT0 M3 KIJIACCOB
HEOPraHWYECKUX BEIIECTB: KUCIIOT, OCHOBAaHUM, COJIEH;

* MPUBOAWTH  TNPUMEPBl  pPEAKIUW,  IMOATBEPKIAIOIMHUX  XHMHUYECKHE  CBOMCTBA
HEOPraHWYECKUX BEILECTB: OKCHIO0B, KACIOT, OCHOBAaHHI U COJIEH;

* ONPEACIATh BEIIECTBO-OKHCIUTEIb W BEHIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAHOBUTCIIbHBIX peaKum{x;

* COCTaBJISITh OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIN OanaHc (A7 WM3YYEHHBIX peakiuil) 1o
HpeﬂJ'IO)KeHHBIM cxemam peaKHHﬁ;

* IPOBOAUTH JaOOPATOPHBIE OMBITHI, TMOATBEPKAAIOIINE XUMUUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIIECTB;

7. Kputepuu oueHKH y4eOHOI 1eATeJTbHOCTH 10 XUMHUH

Quenka ycmHo20 omsema

OtMmetka «5»:

- OTBET IOJIHBIY U IPaBUJIbHBIM HA OCHOBAHWUHU U3YYEHHBIX TEOPH;

- MaTepuaj U3JI0KEH B ONPEACIICHHON JJOTUYECKOHN TTOCIIeIOBATEIHHOCTH

- OTBET CAMOCTOSITEIbHBIMN.

OTtBet «4»:

- OTBET IOJIHBIM U PaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepuaj U3JI0KEH B ONPEACIICHHON JJOTHYECKOHN TOCIeI0BATEILHOCTH, IPH ATOM JIOMYIIIEHbI
JIBE-TPH HECYIIIECTBEHHBIE OITMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTETIS.

OtmeTka «3»:

- OTBET MOJIHBIN, HO TIPU ATOM JOMYIIeHa CYIIIECTBeHHAs OIIMOKA UM OTBET HETIOTHBIH,
HECBSI3HBII.

OtMmeTKa «2»:

- IpY OTBETE OOHAPYKEHO HEMMOHUMAHWE YJaIIUMCSI OCHOBHOTO COJIEpKaHUS YIeOHOTO
MaTepuana Ui JOMYIIeHbI CYIECTBEHHbIC OITUOKH, KOTOPHIE YUAIIHCS HE MOXKET UCTIPABUTh
MIPU HABOJISIIMX BOMPOCAX YUUTENS WIH OTCYTCTBUE OTBETA.

Oyenka 9KCnepuMeHmanbHblX YMeHull (1abopamopHble u npaKkmuyeckue 3a0anus)

OrieHKa CTaBUTCS Ha OCHOBAaHUY HAOJIIOICHUS 32 yUalTUMUCS U MUChbMEHHOTO OTYETa 32
paboty. OT™MeTKa «5»:

- paboTa BBITIOJTHEHA MOTHOCTHIO U TTPaBUIILHO, CJIETaHbl TPAaBUIILHBIE HAOIIOICHHS ¥ BBIBO/IBI;




- SKCIICPUMEHT OCYILECTBIICH I10 IJIaHY C YYE€TOM TEXHHKH 0€301MacCHOCTH U MPaBUi paboThI ¢
BEIIIECTBAMH U 000PYOBaHUEM;

- IPOSIBJICHBI OPTaHNW3aLMOHHO - TPYJOBbIE YMEHUS, MOAJICPKUBAIOTCS YHUCTOTA pabOYero MecTa
U MOPSJIOK (Ha CTOJIE, 5KOHOMHO UCIOJIb3YIOTCS PEaKTHBBI).

OtmeTka «4»:

- paboTa BBINIOJHEHA IPABUIbHO, C/IeJIaHbl IPaBUJIbHbIE HAOIIOEHUS U BBIBObI, HO IIPH 3TOM
HKCIEPUMEHT IPOBEICH HE OTHOCTHIO MJIH JOMYIIECHBI HECYIIECTBEHHBIE OIIMOKH B paboTe C
BEIIIECTBAMU U 00OPYZOBaHUEM.

OtmeTtka «3»:

- paboTa BBINIOJHEHA IPABUIbHO HE MEHEE YEM HAIOJIOBUHY WJIHU JIOMYILEHA CYILECTBEHHAs
ommoKa B X0/ SKCIIEPUMEHTA B 00BSCHEHUHU, B 0(OPMIICHUH PabOTHI, B COOIIOIEHUH MTPABHII
TEXHUKU 0€30I1aCHOCTH Ha padoTe C BEeIeCTBAMU U 000PYL0BaHUEM, KOTOPAsk UCIIPABIIAETCS 110
TpeOOBAHUIO YUUTEIS.

OtMmeTKa «2»:

- IONyIIeHbI 0oJiee IBYX CYIIECTBEHHBIX OIIMOOK B X0J1€: IKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmIIeHUH pabOThI, B COOIIOICHUH MTPaBUJI TEXHUKH 0€30TIaCHOCTH P paboTe C
BEIIECTBAMH U 000PYAOBaHUEM, KOTOPHIE YUAIIUKCS HE MOYKET UCIPABUTH JIaXKe MO TPeOOBAHUIO
YUUTES;

- paboTa He BBIMOJIHEHA, Y YYAIIEroCss OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUSL.

Oyenka ymeHuu pewiams pacuemmble 3a0aiu

OtmeTtka «5»:

- B JIOTUYECKOM PACCYXJIEHUH U PELICHUU HET OLIMOOK, 3a/1aua pelleHa paldoHalbHbIM
CIIoco0oM;

OtMmetka «4»:

- B JIOTUYECKOM PACCYXKJICHUH U PEUICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 33/1a4a perieHa
HEepaMOHAIBHBIM CIIOCOOOM, MJIU JIOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OLIMOOK.
OtmeTka «3»:

- B JIOTUYECKOM PACCYXkJIEHUH HET CYILECTBEHHBIX OUIMOOK, HO JIOIYIIEHA CYIleCTBEHHAs
omuroOKa B MaTeMaTHUECKUX pacueTax.

OtMmeTka «2»:

- UMEEeTCs CYIIECTBEHHBIE OMIMOKY B JIOTHYECKOM PACCYKJICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETA Ha 3a/laHUeE.

OueHka nuUCb MEeHHbIX KOHMPOIbHLIX PpAOOm

OtMmetka «5»:

- 3aJJaHHS BBITIOJIHEHBI TIOJTHOCTHIO U TIPAaBUIIBHO, BO3MOYKHA HECYIIECTBEHHASI OIINOKA.
OtMmetka «4»:

- 3aJJaHHS BBITIOJIHEHBI HE MTOJTHOCTHIO WITH JIOMYIIEHO He 0oJiee TBYX HECYIIECTBEHHBIX OIIMOOK.
OtMmetka «3»:

- paboTa BBIMIOJTHEHA HE MEHEE YeM HaIOJIOBHHY, JOYIIeHa OJTHA CYIIECTBEHHAs OMTNOKA U TIPU
3TOM JIBE-TPU HECYILIIECTBEHHBIE.

OtmeTKa «2»:

- paboTa BBIMIOJHEHA MEHBIIIE YEM HAIIOJIOBUHY MJIH COJIEPKHUT HECKOJIBKO CYIIECTBEHHBIX
OIINOOK.

- paboTa He BBINOJIHEHA.

[Tpu orieHKe BBHIMTOTHEHHSI MTUCHMEHHOW KOHTPOJIBHOM pab0oThl HEOOXOMMO YIUTHIBAT
TpeGoBaHuUs eMHOro oporpahuueckoro pexxuma.

Quenka mecmoguvlx pabom

Otmetka «5» craBuThes npu BoinoiaHeHnu 90%-100%

Otmetka «4» craBuThes Tipyu BeimosHeHHN 70%- 89%

Otmetka «3» cTaBUThCA Npu BioaHeHUU 50%- 69%

OTtMmeTKa «2» CTaBUTHCS IPU BbIOJTHEHUN MeHee 49%

Oyenka pegpepama




Pedepat orienuBaeTcs Mo CleayrOImUM KPUTEPUSIM:

* coOmroeHne TpeOboBaHMit K €ro 0(pOpMIICHHIO;

* HEOOXOMMOCTh M JOCTATOYHOCTD ISl PACKPBITUSI TEMBI IIPUBEICHHON B TeKcTe pedepaTa
uHpopmanuu;

* yMeHHE 00yJaromerocst CB000HO U3JIaraTh OCHOBHBIE UJIeH, OTPayKECHHBIE B pedepare;

* CITIOCOOHOCTH 00YYAOIIErocs MOHSTH CYTh 331aBaEMBIX YYHUTEIIEM BOIIPOCOB U
c(hOpMyIIUPOBATh TOYHBIC OTBETHI HA HUX.

8.YueOHO-MeTOAMUECKOEe M TeXHUYecKoe ofecrneuyeHue o00pa3oBaTeJbHOIO

nmpouoecca

1./Iuteparypa

INa6puensu O.C. Xumus 9 kiace. M.: Jlpoda, 2014 r.

2.MeToguyecKkue Xumus 8 knacc. Pabouas terpanp. ['abpuensu O.C., SAmykosa A.B. —
nocoousi: M.: [Ipoda, 2011.-176c¢.

Terpanp au1s 1abOpaTOPHBIX OIBITOB M MPAKTUYECKUX pabOT K y4eOHUKY
0O.C. I'abpuensna «Xumus. 8 kinacey. 'abpuensn O.C., Amykosa A.B. —
M.: Ipoda, 2010. — 96c¢.

O.C.I'abpuensu, H.II. BockobGoiinukoBa, A.B.SlmrykoBa. «Xumusi».8

kiacc. HacronmpHast kaura yuutens. Xumusi. 8 kinacc. - M.: Ilpoda, 2002.

Tynonoros b.K. Ucnons3oBanue penbedHo-rpaduyecknx nocoOuit
1o omoiornu v xumud. - M.: BOC, 1985. -71c.

Tynonoros Bb.K. OcobGeHHOCTH OBnajeHUs] 3HAHUSAMHU CIETBIMU
yUYalIMMHUCS B Tporecce OOydYeHHs MPHPOJIOBENECHUIO M pazpaboTka
yTeHCOBEPLICHCTBOBAHUSI ~ KOPPEKUMOHHOW paboTel. - TamikeHt:
MunmnpocV3.CCP, HUN nedexronorun AITH CCCP, 1988. - 24 c.

TynonoroB b.K. IlpoBenenue »skckypcuid 1Mo OHOJOTHH CO
cenbIMH U craboBuasMME yuammmucs. -M.: BOC, 1989. -80c.

Tynonoros b.K. Conepkanue nu MeTopl KOPPEKIIMOHHON pabOThI
Ha ypokax OHMOJIOTMH U XMMHUU B LIKOJIE JUISl CIAa0OBUIALINX JieTell. - M.:
BOC,1995.-126¢.

3.luaaKkTHYeCKHIl MaTepHaJl: perabeHbIe TaOIUIIbI, IApOCTEPKHEBAsI MOIENb

4. YueOoHoe o0opynoBanue: 1iu(ppoBbIe MUKPOCKOTBI

5. Tugioo6opynoBanue: Zoom-ex, Hawey

6.IlporpammHoe oGecrieueHue:

ONEeKTPOHHBINA yuyeOHUK «XUMUs 8 Ki1acc

7.J1aGopaTopHoe 000py10BaHHe: MUKPOIA0OPATOPUS IO XUMHUH

HaGop xuMuueckoit mocyupl.

[taTuB n1abopaTopHBIi

8.TexHuyeckne M MHGPOPMALMOHHO-KOMMYHMKATHBHbIE CPeJACTBAa 00y4eHHsl: KOMIIBIOTED,
MYJIBTUMEAUATIPOCKTOP, KOJJIEKLUS MEIUA-PECYPCOB, JIEKTPOHHbBIE TPUIIOKEHUS K yUeOHUKaM,
oOyyaroIye nporpaMmsl, BeIxo/] B IHTepHeT.

9.PeabedHo-rpaduyeckne Tadauubl «lleprnoguueckas cucrema XUMUYeCcKux 3memeHToB J[.M.
MenneneeBay, «Tabmuma pacTBOPUMOCTH KHCIIOT, OCHOBAaHUM U coMeil», « DNeKTpOXUMUYECKUN
P HalpsDKEHUH MeTallioB», «KpyroBopoT BellecTB B IPUPOJIEY.

10.KommiekTbl NeYaTHBIX /IeMOHCTPALMOHHBIX TMOCOOMii (TaOiMIbI, TpaHCIAPAHTHI,
MOPTPETHI BBIIAOIINXCS YIEHBIX).



19. KannengapHo-TemaTu4eckoe NJIAHUPOBaHHE YUeOHOT0 MaTepuaJia

Ne Tema ypoka

ypoKa

1 XapakTepucTrKa XMM.3JIEMEHTA MO €ro MOJIOKEHHUIO

2 B [IC

3 XapakTeprucTuKa XMMHUYECKOTO JIEMEHTY M0 KUCIOTHO-OCHOBHBIM

4 CBOMCTBaM 00pa3yeMbIX UM COEIUHEHUH.

5 AMoTepHbIe OKCUIBI U TUIPOKCUIBI

6 ['eneTnyeckue pssibl METAJUIOB U HEMETAIJIOB. 3HAYEHHE
Ilepuoauyeckoro 3akoHa.

5
XrMHYecKasi OpraHu3aLyst Ipupobl

8

XHUMHUYECKUE PEAKIINHU
9 CKOpOCTh XUMHUYECKON PeaKLuu
Karanu3arops! u karaius

10
O6o06maromuit ypox
11
12 [Tonoxenne metannos B [lepuogunueckoi cucreme [{.M1. Menneneena.
O6mue ¢pu3nyeckue CBOCTBa METAJLIOB.
13
CmuiaBbl
14
XUMHYECKHE CBOMCTBA METAJIIOB
15

XYMHYECKHEe CBOMCTBAa METAIIOB (MPpoAokeHue). P akTuBHOCTH
16 METAJLJIOB.

17 Mertannel B ipupoze. O01ue cBoiCcTBa MOIYYEHHS] METAJIOB

18 OO011ue MOHSTHS O KOPPO3UU METAJIIIOB

19 [lemouHbIC METAIIBI

20 CoeMHEeHUS MISIIOYHBIX METAJIIOB

21 OO61as XapakTepUCTHKA JIEMEHTOB IVIaBHOW nmoArpymnisl |1 rpymmbt
22 Baxxneinine coefMHEHNS MIETOYHO3EMEILHBIX METAILIOB

23 AOMUHUI

24 CoenuHeHus aTfOMUHUS

25 Keneso, ero ctpoenue, puzndeckne 1 XUMUYECKUE CBONCTBA.

26 I'enetnueckue pssl xenesa(||) u xenesa(|||). Baxxneitmme conu xenesza




27
28
29
30
31
32
33
34

35

36

37

38
39
40
41
42
43

44

45
46

47
48
49
50
51
52
53
54
55

56
57

58

59

[Ipaktruueckas padora 1. [lomydenne coequHEHNH METATUIOB U U3YUYCHUE
MX CBOKCTB. PenieHne SKCiepuMEHTaIbHBIX 3a/1a4.

O0o01IeHre U cucTeMaTH3aIus 3HaHUH 10 TeMe.

KonTponbhas padora 1. Merasuibl.

Hewmerainsl: arombl 1 nipocThie BemecTBa. Bo3ayx. Kucnopoa. O30H.
Bonopoxn

l"asiorensr

CoenuHenus rajJoreHoB

[Tonydenue rasoreHoB. bruosiornueckoe 3Ha4eHUE U TPUMEHEHUE
rajJoreHoB U UX COCIUHEHUH.

Kucnopon
Cepa u ee coeTMHEHUS
Cepnas kuciora. OKUCIUTENbHBIE CBOMCTBA CEPHON KHUCIIOTBI

Pemenue 3ampaq u ynpaxkaenuit. O60011eHIE U CUCTeMaTU3aIus 3SHAaHU I
0 TeMe.

Asor

AMMHax
Conn aMMOHUSA

KI/ICJ’IOpOI[HBIG COCIMHECHHUA a30Ta. ABOTHas KUCJIOTA B €€ COJM.
OKHCIUTEIBHBIE CBOMCTBA a30THOM KUCIOTHI.

dochop u ero coesuHEHMs.

Pemenue 3amau u ynpaxkaenuit. O00011eHUE U CUCTEMaTU3aIlHs 3HAHHUH
M0 TeMe MOATPYIIIHI a30Ta.

VYrnepon

Kucnoponusle coennnenus yriepoaa

[TpaxkTrueckas pabota 2. [lonydyenue, coOupanue U pacrio3HaBaHUE Ta30B.
KpeMHnii u ero coeaHEHUSI.

Pemenue 3anaq u ynpaxkaennit. O0001IeHNE U CHUCTEMaTU3aIMs 3HAHUN
no teme «lloarpymnmna yrnepona»

[Tpaktuueckas pabora 3. [TonyueHne coeJMHEHUI HEMETAIIOB U




60

61

62

63

64

65

66

67
68

M3Y4YEHHE X CBOMCTB.
Pemenue 3amau
O6o00611eHre u cucreMaru3anus 3Hanuil no teme «Hemeranabi»y

KontpomnpHas pabora Ne 2
Hemerannsl

I1C u cTtpoenue aroMa. DIEKTPOOTPHULIATENBHOCTh
Knaccugukanuss XuMHUYeCKUX peakiui

Jucconumanus 3nexkTponutoB. Mlonnsle ypaBHeHus. OBP
HCOPFaHI/I‘-IGCKI/IC BCHICCTBA, UX KJIAC-IIHUA,Xap.XUM.CB-Ba

Xum. Bukropuna
IloBTOpEHNE







