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e JUJIS pACIIUPEHUSI COJIEPIKAHUS IIKOJIBHOIO XUMUYECKOTO 00pa30BaHMUs;
* JIJIS TIOBBIIICHUSI TIO3HABATEILHON aKTUBHOCTH O0YYaIOIIUXCS B
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crocoOHOCTEH, POPMHUPOBAHUS U YAOBICTBOPEHUS COITUATBLHO
3HAYMMBIX UHTEPECOB U MOTPEOHOCTEN;
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Ileab Kypca - BOOPY)KEHHUE y4YalIUXCsi OCHOBAMU XUMHUYECKUX 3HAHUM,
HEOOXOJUMBIX JJIsI TOBCETHEBHOM JKU3HU, MPOU3BOJCTBEHHON JEATEIbHOCTH,
MPOJOKEHUsT 00pa3oBaHUs, NPaBUIBHOW OpUEHTAIIMU U TIOBEJCHUM B
OKpY’Karolel cpejie, BHECEHUE CYIIECTBEHHOIO BKJIajJa B Pa3BUTHE HAYYHOTO
MUPOMOHUMAHHUSI yUaIUXCS.

B nmanHoil mporpamme BbIpa)k€Ha TyYMaHHCTHYECKas M XHUMHUKO -
AKOJIOTUYECKasl HalpaBJICHHOCTh U OPUEHTAIIMS Ha pa3BUBarolee ooydeHue. B
HEHU OTpakeHa CHUCTEMA BAXXHEHMIIMX XMMHUYECKUX 3HAHUW, PACKpbITa pOJb
XUMUU B TIO3HAHUM OKPYXKAIOIIETO MHpa, B TOBBIIIEHUH YPOBHS
MaTepuaIbHOM J>KM3HMU OOINECTBA, B PAa3BUTUM €r0 KYJbTYPhI, B pEIICHUU
BOKHEUIINX MTPOOJIEM COBPEMEHHOCTH.

3agauu Kypcea:

m BOOPYXKHUTh YYaIlIUXCsl 3HAHUSIMHU OCHOB HAyKH M XUMHUYECKOM TEXHOJIOTHH,
crocobamu ux
N00BIBaHUS, TIEpEePadOTKU U IPUMEHEHHS;
m PaCKpbITh pOJIb XWMHUU B TO3HAHUM TPUPOJLI M OOECTCUCHUU IKU3HU
oO1ecTBa, MOKa3aTh 3HAUCHUE
00111eT0 XUMHYECKOTO 00pa30BaHMs JJIsl IPABUIILHON OPUCHTAITUH B KU3HU B
YCJIOBUSIX YXYAIICHUU YKOJIOTUUECKON 00CTaHOBKY,
m BHECTH BKJIQ/I B Pa3BUTHE HAYYHOTO MUPOTIOHUMAHHUS YUCHUKA,;
m Pa3BUTh BHYTPEHHIOK MOTHBAIIUIO YYCHHS, TMOBBICUTh MHTEPEC K IMO3HAHUIO
XUMUU;
m Pa3BUTh SKOJOTHUECKYIO KYJIbTYPY y4alIUXCS.
JlanHast mporpamMma OpUeHTHpPOBaHA Ha 00111e00pa30BaTeNbHbIE KIACCHI.

[ToMrUMO OCHOB HayKH, B COAEpPKAHHE MPEIMETA XUMUS BKIIOYEH PNl
CBEJICHMI 3aHMMATEJIBHOTO, HCTOPUYECKOT0, IMPUKIAJTHOTO XapakrTepa,
COJICHCTBYIOIIUX MOTHUBAIMU YUYECHUS, PA3BUTUIO NTO3HABATEIBHBIX UHTEPECOB
U PELICHUIO IPYTUX 3a/1ad BOCIIUTAHUS JTUYHOCTH.

B nporpamme peann3oBaHbl CIEIyIONIME HAPABICHUS:

TyMaHU3alUU COAECPKAHMS U MIPOLIECCA €r0 YCBOCHHS;

AKOJIOTU3ALUU Kypca XUMUHU;

VWHTETpallii 3HAHUW U YMEHUMU;

MIOCIIEIOBATEIIBHOTO PA3BUTHS M YCIOKHEHUS Y4eOHOTO MaTepuaia u
Croco0OB ero u3ydeHus. B comepikanuu TaHHOTO Kypca Mpe/CTaBICHbBI
OCHOBOIIOJIAralIne XUMUIECKHE

TEOPETUUYECKUE 3HAHMS, BKIIOYAIOIIME HW3YyYEHHE COCTaBa U CTPOCHHUS
BEILECTB, 3aBUCMOCTH UX CBOICTB OT CTPOECHUS, KOHCTPYUPOBAHUE BEILIECTB
C 3aJaHHBIMU CBOWMCTBAMH, HCCJIEJOBaHUE 3aKOHOMEPHOCTEH XHMHYECKHX
OpeBpalieHuid W IMyTel yOpaBiI€HUS UMM B IENSIX MOJIYyYEHHS] BEIIECTB,
MaTepuasnoB, YHEPTHUH.

[IpuHuunel oOy4eHUs XUMHUHU, MOAXOJbl K OINPEIEICHUIO COACPKAHUS
KypCOB XUMHH, TOCJIEIOBATEIIbHOCTh H3JIOKEHUS MaTepuana, METOAbl U
cpeAcTBa OOY4Y€HHs, OpraHu3alusi YpPOKOB XUMHUH, KOHTPOJb YCBOCHHS
3HaHUN paccMaTpPUBAETCS B METOJIUKE OOYUYEHUSI XUMHUH.

CornacHo  ¢enepanbHOoMy  0Oa3ucHOMY  ydyeOHOMY  IUIaHy  JJIA
00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit denepanny Ha U3yYEHUE XUMUHU
B 8 1 9 kiaccax orBogutcs 136 yacos (70 yacoB B 8 kiacce (2 yaca B HEAENIO
1 2 yaca pe3epBHOro BpemeHn) u 66 gacoB B 9 kiacce (2 gaca B HEEIO)).




[Inanupyemeple pe3yapTaThl OCBOEHUS Y4€OHOTO MpeAMETa « XUMUSD) C
OMKMCAHMEM YHUBEPCAIbHBIX YU€OHBIX AEHCTBUM, JOCTUTAEMBIX 00YUaOIIMMUCS
JIM4HOCTHBIE PE3yIbTaTHI:

OOyyaromuiics MOIyYUuT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIIEAYIOLIUX
JIMYHOCTHBIX Y Y ]1:

* oIpeaereHrue MOTUBALIMY U3yYEHUs Y4eOHOro MaTepuana;

* OLICHMBAHUE yCBAaMBAEMOTI'0 yueOHOro MaTepHalia, UCXOs U3 COLUAIbHBIX U
JUYHOCTHBIX EHHOCTEM;

* TIOBBILIEHUE CBOEr0 00Pa30BATENBbHOIO YPOBHS U YPOBHSI TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX UICTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTHEM XUMUU U
o0I11eCcTBa;

* 3HaHHE NMPaBWUJ MOBEJCHUS B UPE3BbIUANHBIX CUTYAIUAX;

* OILICHMBAHHUE COLMAIbHON 3HAYMMOCTH Npo(deccHil, CBI3aHHBIX C XUMUEH;

* BJaJICHHE MpaBUIIaMU O€30MaCHOr0 OOpalleHHs] C XUMUYECKUMHU BEILleCTBAMHU
1 000pyZI0BaHUEM, MPOSBICHUE IKOJIOTHUECKON KYJIbTYPHI.

MeranpenMeTHbIE Pe3yJIbTAThI

PerynsarvuBHbIe
OOyyaromuiics MOJYYUT BO3MOXKHOCTb [Isi (OPMHUPOBAHUSL  CIEAYIOUIUX
peryysTuBHbIX Y Y :

« IIeJIeTIoJIaraHue, BKIII0Yas MOCTAHOBKY HOBBIX IIEJICH,

npeoOpa3oBaHUE MPAKTUIYCCKOH 3a7a4M B IO3HABATEIIBHYIO,

CaMOCTOSITCIILHBIN aHAJIN3 YCIOBHH JTOCTUKEHUS 11EIM Ha OCHOBE

yuéTa BBIICICHHBIX YUUTEJIEM OPUEHTHUPOB JIEUCTBUS B HOBOM

y4eOHOM MaTepuase;

* IUTAHUPOBAHUE MYTH JTOCTHKEHUS IIENeH;

* YCTaHaBIJICHUE LIEJIEBBIX PUOPUTETOB, BbIJICIICHNUE aJIbTEPHATUBHBIX CIIOCOOOB
JTOCTHKEHUS 1IeTT U BBIOOp Hanbosee 3 PeKTUBHOTO CI1ocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BpEeMsI M YIIPABISATh UM;

« YMEHHE MPUHUMATH PEIICHUS B TPOOIEMHON CUTYaIUH;

« TIOCTAaHOBKA YYEeOHBIX 3a/lad, COCTaBJICHHUE IUIaHA M I[OCJIEI0BATEIHHOCTU
JICUCTBUM;

* opraHu3zanus pabouyero Mecrta MpH BHIMOJIHEHUU XUMHUECKOTO SKCIIEPUMEHTA;

+ TPOTHO3UPOBAHKE PE3YJIHTATOB OOYUEHHUS, OIICHUBAHUE

YCBOCHHOT'O MaTepuaa, OleHKa KauecTBa U YPOBHS MOJTYICHHBIX

3HaHUH, KOPPEKIHS TUTaHa U crioco0a IEUCTBUS MpH

HEO0OXOIMMOCTH.

ITo3HaBaTenbHbIE
OOyuaromuiics TOJYYUT BO3MOXKHOCTH JUIsi (OPMHUPOBAHUS  CIEAYIONTUX
no3HaBaTeNbHbIX Y Y /1:
* TIOMCK U BBbIJIeJIEHUE UH(POpMAIUY;
* aHaJM3 yCIOBUU U TpeOOBaHMIA 3a/1a4H, BEIOOP, COTMTOCTABICHHUE U
000CHOBaHME CTIOC00a PeIIeHUs 3a/1a4K;
« BBIOOp HamboJsee 3PPHEeKTUBHBIX CLIOCOOOB PELICHUS 33]]a4u B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;
* BBIJBM)KEHHE U 00OCHOBAaHUE TUIIOTE3bI, BHIOOP crioco0a e€ MpoBEpKH;
* CaMOCTOSITEJILHOE CO3/IaHKE ArOPUTMa JAEATEIbHOCTH MIPU PEIICHUU TPoOIeM
TBOPYECKOI'O U MOUCKOBOTO XapaKTepa;
* YMEHHS XapaKTEPU30BaTh BELIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;
* OMHUCHIBAHUE CBOMCTB: TBEPIIBIX, JKUJIKUX, Fa3000pa3HBIX BEILIECTB, BHIICICHHUE




WX CYIIECTBEHHBIX ITPU3HAKOB;
« M300paKeHHE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX
dbopMyI U CYITHOCTH XUMUYECKUX PEAKITUN C TOMOIIBI0 XUMUUECKUX
YPaBHEHUM;

* MpOBEIECHHUE HAOIIOAEHUH, ONMCAaHNEe TPU3HAKOB U YCIOBHUI TeUEHUs
XUMHUYECKHX PEAKIMNH, BHIMOJTHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BHIBOBI

Ha OCHOBE aHaju3a HaOJIIOJEHUH 3a SKCIIEPUMEHTOM, peLIeHUE 3aj1ay,
MOJIYYEHUE XUMUUECKON MH(MOPMAIIUK U3 Pa3IMYHBIX UCTOUYHUKOB,;

* YMEHHE OPraHU30BbIBATH UCCIIEIOBAHUE C LIEJIBIO MPOBEPKU TUIIOTES;

« yYMEHHE JieJaTh yMO3aKII0UeHUs (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBO/IBI;

« yMeHHUE 00BbEKTUBHO OLICHUBATHh MH(POPMAIIUIO O BEIIECTBAX U

XUMHUYECKHUX MPOLECCAX, KPUTUUECKU OTHOCHUTBCS K

TNICEBJIOHAaYYHOU MH(MOPMAIIHH.

KommyHUMKaTHBHEIE

OOyuaronuics MOJYYUT BO3MOXKHOCTH JJi1  (POPMHUPOBAHUS  CIEAYIOIIUX
KOMMYHUKATUBHBIX Y'Y /I:

* TIOJHOE U TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBHUU C

3a7a4aMU U yCIIOBUSIMU KOMMYHUKAIIUH;

* aJICKBAaTHOE UCIOJb30BAHUE PEUEBBIX CPEJICTB JJIsl yUaCTUS B TUCKYCCUU U
apryMEeHTAaIlMU CBOEH MO3UIMU, YMEHUE MPEACTABIISITH KOHKPETHOE CO/IEp KaHUe
C COOOIIEHNEM

€ro B IMMCbMEHHOM U YCTHOM (hopme, orpeiesieHue Cioco00B B3aUMOJICHCTBUSA,
COTPYIHHUYECTBO B TIOUCKE U cOope nHPOpMaIINH;

* OIpeJereHe crnocoO0B B3auMOICHCTBUS, COTPYIHUYECTBO B TIOUCKE U cOope
uH(pOpMAIINH, YIaCTHE B IHAJIOre, TUTAaHUPOBAaHUE OOIIUX CIIOCOO0B paboTHI,
IPOSIBIIEHUE YBAKUTEIBHOIO OTHOUIEHUS K JPYTUM YUAIIUMCS;

* OIMCAaHME COJIEP’KAHUSI BBINOIHAEMBIX JEUCTBUI C LIEbI0 OPUEHTUPOBKH B
IPEAMETHO-TIPAKTUYECKON eI TENbHOCTH;

* YMEHHUSI YYUTBHIBAaThb pa3Hble MHEHHS M CTPEMHUTBhCS K KOOpPAMHALUU
Pa3JIMYHBIX NO3ULHNA B COTPYJHUYECTBE

« (opmynupoBaTh COOCTBEHHOE MHEHHUE U TTO3UIIMIO, aPTYMEHTHUPOBATH U
KOOPJMHUPOBATH €€ C MO3UIMSIMU MApTHEPOB B COTPYIHUUECTBE MPHU BHIPAOOTKE
00II1ero pemeHusi B COBMECTHOU JeATEIbHOCTH;

* OCYWIECTBJIATH B3aWUMHBIA KOHTPOJIb M OKa3blBaTb B COTPYIHHUYECTBE
HEOOXOAUMYIO B3aHMOIIOMOIIIb;

* IJIAHUPOBATH OOIIHE CTIOCOOBI PAOOTHI; OCYIIECTBIIATH

KOHTPOJIb, KOPPEKILMIO, OLICHKY JCHCTBUM MMapTHEPA, YMETh

yOeK1aTh;

* HCMOJIB30BaTh aJICKBATHHIE SA3BIKOBBIE CPEACTBA ISl OTOOpaKEHUSI CBOUX
9yBCTB, MBICJICH, MOTUBOB U MTOTPEOHOCTEH; 0TOOpaXkaTh B peun (OMHCAHUE,
00BSICHEHHE) COMIepKAaHNE COBEPIITAEMBIX JEHCTBUH, Kak B (hOpMe TPOMKON
COIMAJIM3UPOBAHHOM peuH, Tak U BPopMe BHYTPEHHEH peyH;

* pa3BUBAaTh KOMMYHHUKAaTHBHYIO KOMIIETCHIIMIO, UCIIOJIB3Ys CPEACTBA YCTHOM U
MUCbMEHHON KOMMYHHKAIIMK MpU pabOTe C TEKCTAMHU yueOHUKA U
JOTIOJIHUTENbHOW JTUTEPATy PO, CIIPABOYHBIMU Ta0IUIAMHU, IPOSIBIATH
TOTOBHOCTh K YBa)KEHUIO MHON TOYKHU 3pEHUS TPUOOCYKIECHUH PE3yJIbTaTOB
BBITIOJTHEHHOM paOOTHI.

[IpenmeTHBIE PE3YABTATHI

OOyyaromuics HayYuTcs:

¢ MPUMEHATH OCHOBHBIE METOJbl MO3HAHWS: HAONIOJEHUE, U3MEpPEHUe,




AKCTIEPUMEHT;
* OIKCHIBATh CBOMCTBA TBEPABIX, XKUIAKUX, TA3000pa3HBIX BEIIECTB, BHIACIISISA

WX CYILIECTBEHHBIE TPU3HAKY;

* pacKpblBaTh CMBICJ 3aKOHAa COXPAaHEHUS MacChl BEIECTB, AaTOMHO-
MOJIEKYJISIPHON TEOPUH;

* pa3iIMyYaTh XUMUYECKUE U PUBHUECKUE SIBICHUS, HA3bIBATh MPU3HAKU U
YCJIOBUS TPOTEKAHUSI XUMUYECKUX PEaKIUuid

« coOo1aTh MpaBuia 6€30macHoN paboThI MPU MPOBEIEHNUN OMBITOB;

* T0JIb30BAThCA JaOOPATOPHBIM 00OPYAOBAHUEM U MOCYI0H;

* MOJy4YaTh, COOMpPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX COCIMHEHUMN, MPOBOJAUTH OMBITHI, TOATBEPKAAIONINE
XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* pacKpbIBaTh CMBICI TOHSTHS «PacTBOP», BBIYUCIISITH MAacCOBYIO JOJIIO
PacTBOPEHHOTO

BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OIIPEAEIEHHOU

MAaCCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA;

* XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIA
KPUCTAJUTMYECKON PEIIETKH, ONPEEIATh BUI XUMUUECKOM CBS3U B
HEOPTraHUYECKUX COCTMHEHUSX;

* pacKpbIBaTh OCHOBHBIC TIOJIOKEHUS TEOPUHU DJIEKTPOITUTHICCKON
JTUCCOITUAIINH, COCTABIISITh YPABHEHUS YJICKTPOIUTHUECKON TUCCOIMAITTN
KHCIIOT, IIeJIOUEH, COJIEH M peakIuii HOHHOT'O OOMEHa;

* pacKpbIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA,
ONPENENATh OKUCIUTEND U BOCCTAHOBUTEIIb, COCTABIISATh YPABHEHUS
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIUI;

* Ha3bIBaTh (DAKTOPHI, BIUAIONINE HA CKOPOCTh XUMUUECKON PEaKIIUu;

* XapaKTepU30BaTh B3aMMOCBS3b MEXIY COCTABOM, CTPOEHHUEM U CBOMCTBaMH
HEMeETall

* XapaKTEepU30BaTh B3aUMOCBS3b MEXKAY COCTABOM, CTPOEHUEM U

CBOMCTBaMU HEMETAJJIOB U METAJLJIOB;

* MPOBOJMWTH ONBITHI MO TMOJYYECHHI0O M HU3YYEHUIO XUMHYECKHX CBOMCTB
Pa3INYHBIX BEIIECTB;

« TPaMOTHO OOpAaIATHCS C BEHIECTBAMU B MMOBCETHEBHOMN KU3HHU.

OO0yyaromuncs MOJTYIUT BO3MOKHOCTh HAYYUTHCS:

* BBIJBUTaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIOTE3bl O XUMHUUYECKUX
CBOMCTBaX BEIIECTB HA OCHOBE WX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH
BCTYINATh B XUMHYECKHUE PEAKIUHU, O XapaKTEPE U MPOIYKTaX Pa3InyHbIX
XUMHWYECKUX PEAKIUM;

* XapaKTEepHU30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM,
yCTaHABIIMBATh MPUUNUHHO-CJIEACTBEHHbBIE CBSI3U MEXIY JaHHBIMU
XapaKTEPUCTUKAMU BEIlIECTBA;

+ COCTaBIISITh MOJIEKYJISIPHBIE U TOJIHBIE MOHHbIC YPABHEHUS MO COKPAIEHHBIM
MOHHBIM YpaBHEHUSIM;

* MPOTHO3UPOBATH CIOCOOHOCTH BEUIECTBA MPOSBIISITH OKUCITUTEIbHbBIC WU
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTEIIEHENW OKUCICHUS AJIEMEHTOB,
BXOJISIIIINX B €70 COCTAaB;

* BBIJIBUTaTh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bI O PE3yJIbTaTax
BO3JIEUCTBUSA Pa3IMUHbIX ()aKTOPOB Ha U3MEHEHUE CKOPOCTH XMMUYECKOU
peakiuu;




* HUCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS JIJIS1 SKOJIOTMYECKU TPAMOTHOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;
* HCIOJB30BaTh MPUOOPETEHHBIEC KIIOUYEBbIC KOMIIETCHIIMU MPU BBIIOTHEHUH
MIPOEKTOB U
pElIeHNH Y4EeOHO-UCCIIEeI0BAaTENbCKUX 3a/1a4 110 U3yUYEHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHHsI U pacliO3HaBaHUS BELIECTB;
« OOBEKTHBHO OIICHMBATh HMHGOPMAIMIO O BEIIECTBAX M XUMHUYECKHUX
npoleccax;
+ OCO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHUMN MO XUMUU JJIs
IPAKTUYECKOM 1eATETbHOCTH YEJI0BEKa;
* CO37aBaTh MOJEJH M CXEMbI JUJISl pelIeHUs] y4eOHBIX U MO3HABaTEIbHBIX 3a/1a4;
MOHUMATh
HEOOXOIMMOCTh COOJIIOICHUS TIPEANUCAHNH, MpelaraeéMbIX B MHCTPYKIHUAX IO
UCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHM U JIP.
DopmMBbI KOHTPOJIS
KoHnTponb pe3ynbratoB 00yueHus: B cooTBeTcTBUU ¢ AaHHOU OIl mpoBoauTcs B
(dopMe MUCbMEHHBIX M 3KCIIEPUMEHTAIbHBIX pa0oT, MpeAnoIaraeTcs
IPOBEJICHNE MTPOMEKYTOUYHOM 1 UTOrOBOM aTTECTaIlluU
B pesynbTaTe u3ydyenus XxuMuu Ha 6a30BOM ypoBHE B 8§ Ki1acce
* yyaiuecs JIOJKHBI 3HATh:
« - OCHOBHbIE ()OPMBI CYIIIECTBOBAHMSI XUMUUECKOI0 JIeMEHTa (CBOOOHBIE
aTOMBI, IPOCTHIE U CIIOKHBIE BEIIECTBA);
* - OCHOBHBIE CBEJICHHS O CTPOEHUH aTOMOB 3JIEMEHTOB MaJbIX MIEPUO0B;
¢ - OCHOBHBIE BHUIbl XHMHYECKHX CBA3€H; THUMBl KPUCTALINYECKUX
pEETOK;
- (aKkTOpHl, OMPEEIIIONIUE CKOPOCTh XUMUYECKUX PEAKIINI U COCTOSTHUE
XUMHUYECKOTO PABHOBECHS;
* - TUIOJIOTUIO XUMUYECKUX PEAKIUI M0 pa3IUYHBIM IPU3HAKAM;
- Ha3BaHWsI, COCTaB, KJIACCU(DUKAIUIO U CBONCTBA BAKHEUIITUX KJIACCOB
HEOPraHMYECKUX COCTMHEHUN C MO3UIUI OKUCICHHS-BOCCTAHOBIICHHS.
*  y4Yaluecs JOJKHBI YMETh:
¢ - IPUMEHATh CIEAYIOUIME TMOHATHS: XUMHYECKUW DIIEMEHT, aToM,
U30TOIbI, HOHBI, MOJIEKYIIbI;
* - [IPOCTOE U CII0KHOE BEUIECTBO;
* - aJUIOTPONUS;
* - OTHOCHUTEJIbHAsI aTOMHAsI U MOJIEKYJISIPHAS] MAaCChl, KOJTUYECTBO
BEIIIECTBA, MOJIIPHAS Macca, MOJIAPHBIN 00BbeM, Ynciio ABOTaapo;
* - BJIEKTPOOTPULIATENIBHOCTh, CTENIEHb OKUCIICHUS, OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHBIN ITPOLIECC;
* - XMMHUYECKas CBSI3b U €€ pa3HOBUIHOCTH;
- XUMHYECKas peaKIus U ee KilacCupUKaInm,
* - Pa3bBACHATH CMBICII XUMUYECKUX POPMYI U ypaBHEHUN;
+ - OOBSACHATDH NEHCTBUE N3YUYECHHBIX 3aKOHOMEPHOCTEH (COXpaHEHHS MacChl
BEIIECTB MPU XUMHUUECKUX PEAKIIUSIX);
* - ONpPEACNSITh CTENIEHU OKUCIICHUSI aTOMOB XUMUUYECKUX
3JIEMEHTOB 10 (hOpMYJIaM UX COCIUHEHUI;
¢ - COCTaBIISAITb YPABHEHUS PEAKIIUH, ONPENIENATh UX BUJI U
XapaKTEepU30BaTh OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OMPENIEINATh M0 COCTaBY (XUMUYECKUM (opMysiam) NpUHAJIEHKHOCTh
BELIECTB K Pa3IM4HbIM KJIacCaM COEJUHEHUN U XapaKTepu30BaTh UX



XUMHYECKHE CBOMCTBA;

* - YCTaHABJIMBATh FT€HETUUYECKYIO CBA3b MEXKY KJIAaCCAaMU HEOPTaHUYECKUX
COEIMHEHUH U 3aBUCUMOCTh MEK1y COCTaBOM BEIIECTBA U €T0
CBOMCTBAMHU;

« - o0pammarbcs ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

« - coOMIofaTh MpaBUia TEXHUKU OE30MaCHOCTH;

+ - IPOBOJMUTH MIPOCTHIE XUMUUECKUE OMBITHI, HAOIIOIaTh 32 XUMUYECKUMU
npoiieccaMu U 0hOpPMIISITh PE3YIbTaThl HAOIIOCHU;

- IPOU3BOJIUTH PACUETHI IO XUMUYECKUM (HOpPMYJIaM U YPAaBHEHUSIM C
UCIIOJIb30BAHUEM M3YUYEHHBIX MMOHSITHM.

Conepxanue yueOHOro mpeameTa
«XuMmus. 8 Ki1acey
(70 4, 2 4 B HEZIEIIIO)
Paznen 1. Beenenue. (4 1)

XuMUs — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAILICHUSAX.

[ToHsiTHE O XUMHUUYECKOM 3JIEeMEHTE U (hOpMax €ro CyIieCTBOBAHUS:
CBOOOJIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[TpeBpamenust BemiecTB. OTINYNE XUMUUECKUX PEAKIIUA OT (PU3NIECKUX
sBieHUN. Pob XUMUM B )KU3HU YesoBeka. XeMopuaus u xeMohoous.

Kpatkue cBeneHus: U3 UCTOPUU BO3HUKHOBEHUSI M pa3BUTUA XuMuu. [lepuon
anxumuu. [louarue o punocodpckom kamue. Xumus B XVI B. PazButue xumun Ha
Pycu. Posib OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHWM XUMHYECKOM HAyKU —
pabotsl M. B. JlomonocoRra, A. M. bytneposa, /I. 1. Menaeneera.

XHUMHUYECKass CUMBOJIMKA. 3HAKH XUMUYECKUX JIEMEHTOB U IIPOUCXOKICHUE
ux HazBaHui. Xumudeckue Qopmynbl. MHIekchl W KO3PGUIHUEHTHI.
OTHOCUTENBHBIE aTOMHAasi W MOJEKyJIspHas Maccbl. Pacuer MaccoBoi aoiu
XUMHYECKOTO 3JIEMEHTa M0 (pOpMYyJie BEIleCTBa.

[lepuonuueckass cucrema xumuyeckux sneMeHToB JI. M. Mennaeneesa, ee
CTPYKTypa: Mayble W OOJNbIINE MEePUOAbl, TPYNIbl U MOATPYNNbI (TIABHAS |
noOounast). [lepuoanueckas cucreMa Kak CIPAaBOYHOE MOCOOHME LISl TOJTYYECHUS
CBEJICHHI O XUMUUYECKHUX DJIEMEHTAaX.

Pacuernble 3anauun. 1. HaxoxeHrue OTHOCUTENIBHON MOJIEKYJIIPHON MacChl
BEIIECTBA 10 €ro XuMHuYeckod ¢dopmyne. 2. BpuncieHne MacCOBOM T0JIH
XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero (hopmyre.

JlabopaTopHasi pa6oTa. 3HAaKOMCTBO ¢ 00pa3laMy MPOCTHIX M CIOKHBIX
BeniecTB JdemoncTpanuu. Koyutekuus u3ienui Te U3 aJtOMUHUA U CTEKJIA.
B3anmopenictBue COMIHON KUCIOTHI ¢ MpaMopoMm. «lIloMmyTHEHHE» U3BECTKOBOM
BO/IBI.

IIpeameTHBIE pe3ybTATHI 00y4eHUSs

Yuawueca oonscnvt 3namo:

* XMMHWYECKHUE TMOHATHA: aTOM, XMMHYECKHH 3JIEMEHT, BEIIECTBO, XUMHUUYECKAs
peaKkiusi, OCHOBHbIE 3aKOHbl XMMHUH (3aKOH COXPAaHEHHUSI MacChbl BEILECTB),
OTHOCHUTEIbHAS aTOMHAsI M MOJIEKYJISIpHAsE Macca, XMMU4Yeckast popMmyia.

Yuawueca oonscnovt ymems:

« onpedenamsb: TIPOCTBIE W  CIOXKHBIE  BEIIECTBA, KAYECTBEHHBIA U
KOJIMYECTBEHHBIN COCTAB BEILECTBA IO XUMHUYECKOH (hopmyie

*  @bIYUC/IAMb: OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO MacCy BEIIECTBA; MacCOBYIO
JIOJIF0 XUMUYECKOT0 3JIEMEHTA M0 (PopMyJsie COeUHEHUS.

*  Ha3bleamb: XUMUYECKHE BJEMEHTHl MO HX CHUMBOIY, NEPUOJBI OOJbIINE U
MaJible, TPYNIbl ¥ HOATPYMIbI (TJIaBHBIE U TOOOYHBIE).



*  HMCHOJb30BATHIPUOOPETEHHbIE 3HAHUA W  yMEHUA B  MPaKTUYECKOU
NEATeIbHOCTH W TIOBCEHEBHOM JKHM3HU [ OE€30MacHOro oOpalieHus ¢
BEILIECTBAMU U MaTEpHUaJIaMU;

MeTanpeaMeTHbIE Pe3VJbTAThI 00YUEHHUS

Yuawueca oonscnovt ymems:

« OnwuceiBaTh U CpaBHUBATH NPEAMETH HU3YYEHUS ECTECTBEHHOHAYUYHBIX
JHUCHMILINH, B TOM YHCJIC XUMHHU.

« XapakTepu3oBaTh OCHOBHBIE METO/bl U3yUCHHS €CTECTBEHHBIX JUCHUILINH.

«  OdopmiiaTh OTYET, BKIIOYAIOIINN ONMUCaHUE HAOJIOJIEHUS, €ro Pe3yJbTaThl U
JieNaTh BBIBOJIBI.

Paznen 2 Atombl xumuyeckux 3aeMeHToB. (10 4.)

ATOMBI Kak (opMa CYIIECTBOBAHHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIC
CBEJICHUA O CTPOCHUU aTOMOB. Jloka3zaTenbCTBa CI0XHOCTH CTPOCHHUSI aTOMOB.
Omneitel Pezepdopaa. [Tnanerapuas Mosiens CTpOSHUS aToMa.

CocTaB aTOMHBIX siiep: MPOTOHBI U HEUTpPOHBI. OTHOCUTENBHAS aTOMHAas
Macca. B3auMOCBsI3b MOHATUN «IPOTOH», HEUTPOH», «OTHOCHUTEJIbHAsI aTOMHAs
Macca.

N3meneHnue urcia MpoTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX
XUMHUYECKHX JIEMEHTOB. M3MeHeHne yncia HEHTPOHOB B SIAPE aTOMA —
oOpazoBanue n30TonoB. COBPEMEHHOE OIpPE/IeICHUE MOHIATHS «XUMHUYECKUN
a1eMeHT». M30Tonbl Kak pa3HOBUAHOCTA ATOMOB OJHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX OOOJOUYEK aTOMOB XHUMHUUYECKUX
aneMeHTOB Ne 1—20 mepuoamdeckoit cucteMsl J[. . MenneneeBa. Ilonsitue o
3aBEPILICHHOM W HE3aBEPIIEHHOM JIEKTPOHHOM CJI0€ (IHEPTETUYECKOM YPOBHE).

[lepuonuueckass cucrema xumuueckux siiemeHToB . M. MennpeneeBa u
CTPOCHHE aTOMOB: (PM3UYECKHI CMBICI MOPSIKOBOTO HOMEpa dJIeMEeHTa, HOMepa
TPYIIIbI, HOMEpa NMEePUoIa.

N3MeHeHre 4ymciaa 3J€KTPOHOB HA BHEIIHEM S3JIEKTPOHHOM YPOBHE aToma
XUMHUYECKOTO 3JIEMEHTa — OO0pa30BaHHE TIOJOKHUTEIbHBIX W OTPHUIATEIIBHBIX
noHOB. oHBI, 00pa3oBaHHBIE aTOMaMHU METAUIOB W HEMETAIOB. [IpuduHBI
W3MEHEHUS METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPUOAX U Ipynmax.

O6pazoBanne OmHapHBIX coenuHeHUM. [loHsaTre 06 MoHHOM cBsi3U. CXeMBbI
o0pa3oBaHUs HOHHOU
CBSI3M.

B3aumopelictBue aToOMOB XHMHYECKUX DJIEMEHTOB-HEMETAUIOB MEXIY
coboii — oOpa3oBaHHME JBYXaTOMHBIX MOJICKYJI IPOCTHIX BelmnecTB. KoBajgeHTHas
HETIOJIsIpHAs XUMHUUYECKas CBSI3b. DJIEKTPOHHBIC U CTPYKTYPHBIE (DOPMYIIHL.

B3aumopelictBue aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MEXIY
coboit — oOpa3oBaHue OMHAPHBIX COEOMHEHUN HEMETAJIOB.
DNEeKTPOOTpHUIIATENIbHOCTD. [IOHATHE 0 KOBAJICHTHOM MOJISIPHOM CBSI3H.

B3anmMoselicTBue aTOMOB XUMHYECKHX AJIIEMEHTOB-METAINIOB MEXAY CO00i
— o0Opa3oBaHue METAUTMIECKUX KpUCTALIOB. [IOHATHE O METAINTMYECKOM CBS3H.

JdeMoncTpamuu. Mojenn aToMOB XUMUYECKHUX 3JIEMEHTOB. [leprnoanueckas
cucTtemMa XuMuueckux sjemeHToB [l. 1. Menaeneena.

IIpeaMeTHBIE Pe3yabTaThl 00VUEHHS

Yuawueca oonscnot 3name:

s  XUMHUYECKOE ITOHSATHE: XUMHYCCKHI 3JIEMEHT MOH, MOHHAs XMMHYCSCKas CBS3b,
KOBAaJICHTHAsl HETOJIsIpHAs M KOBAJICHTHas TOJIApHAs CBS3b, METaJUIMYECKas
CBSI3b

Yuawueca oonscnovt ymems:




* 00bACHAmMbB: (PUBNYECKUNA CMBICT TOPSAKOBOIO HOMEpA XUMHUYECKOTO
sleMEeHTa, (PU3NUECKUN CMBICT HOMEPOB TPYINIbl M MEPUOJA, K KOTOPHIM
npuHaiexuT daeMeHt B [ICXD JI.UW. Menneneea, 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB 3JIEMEHTOB B NpPEAEiax MajblX IMEPUOJOB M TJIABHBIX
MOArPYII.

s Xapakmepu3o08ams: COCTAB aTOMOB

s cocmaenamp: CXEMbl CTPOEHHUS AaTOMOB TNepBbIX 20 3JIEMEHTOB B

IIEPUOIUYECKON CUCTEME

s onpedenamb UOHHYIO CBSI3b B XUMUUYECKUX COCIMHEHUAX, KOBAJICHTHYIO CBS3b
B COCIMHEHUSIX, TUIl XUMHYECKOW CBSA3U B METAJLJIAX.

s  HpUMEHAmb TMOJYYCHHbIC 3HAHUS TIPU

BBINIOJIHEHUH 3aJaHUN

MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHUs

Yuawueca oonscnovt ymems:

« [lonydars uHbOpPMAIIUIO IO XUMHUU U3 PA3TUYHBIX HCTOYHUKOB, aHATU3UPOBATH

ee

« YcTaHaBIUBATh NMPUUYUHHO-CJIEACTBEHHBIC CBSI3U MEXIY COCTABOM BEIIECTBA U
BUJIOM XUMHUYECKOM CBSI3U

« IlIpencraBnsats uHGOpMAIUMIO B BHJE TaOJUIl, CXEM, OTIOPHOTO KOHCIIEKTa, B
TOM uuciie ¢ npumenenueM cpeacts KT

Paznen 3. [IpocTeie BemecTra. (7 4.)
[TonoxeHue METaJNIOB MU HEMETALUIOB B NEPUOJUUYECKON CHUCTEME XUMUYECKHX

anementoB J[. WM. Menneneera. BakHeuine mnpocThie BEIIECTBA — METAJUIbL:
KeJe30, AIIOMUHUM, KalblIMi, MarHui, HaTpui, kanmii. OOmme Quznueckue
CBOWMCTBa MeETauIOB. BakHeWine NPoOCThie BEIIECTBA —  HEMETAJIbI,

oOpa3oBaHHbIE aTOMaMHU KHUCIIOPOJia, BOAOPOJa, a30Ta, cepsl, ochopa, yrieposa.
CnocoOHOCT, aTOMOB XHUMHUYECKHX DJIEMEHTOB K OOpa30BaHHIO HECKOJIBKUX
IPOCTHIX BEIIECTB — aUIOTPONHsS. AJITOTPOIHBICE MOAM(PHUKAIIMN KHUCIOPOa,
dochopa m omoBa. MeTalIM4ecKue M HEMETALIMYECKHUE CBONCTBA IMPOCTHIX
BemecTB. OTHOCHUTENIBHOCTh JICJICHUS TMPOCTBIX BEIIECTB HAa METAIBI U
HEMETAaJIBI.

IToctosinnass ABoraapo. KomuuectBo BemiectBa. Mosib. MomsipHas Macca.
Monspablii 00beM Ta3000pa3HBIX BellecTB. KpaTHple €IUHUIBI KOJIHYECTBA
BEIIECTBA — MUJUIUMOJIb M KUJIOMOJIb, MIJUIMMOJISIPHAS ¥ KUJIOMOJISIPHASsI MACChI
BEIIIECTBA, MUJUTUMOJISPHBIA U KUJIOMOJISIPHBIN 00beMBbI ra3000pa3HBIX BEIIECTB.

PacyeTsl ¢ MCMONB30BaHUEM TMOHATUN «KOJUYECTBO BEIIECTBAY», «MOJISIpHAs
Maccay, «MOJIIPHBIA 00BEM T'a30BY, «IIOCTOSTHHAS ABOTaIPOY.

Pacyernble 3amaum. 1. BpruucieHue MOJISIPpHOM MacChl BEIIECTB IO
xumMuyeckum (opmynam. 2. PacyueTsl C UCMOIB30BAHUEM MOHATHI «KOJIMYECTBO
BEIIIECTBA», «MOJIAPHAs Macca», «MOJSPHBIM O00BEM Ta30B », « IOCTOSHHAs
ABoOrazpo ».

Jemonctpanun. Ilonydenne o3oHa. OOpa3upl OenOro M Ceporo OJoBa,
Oemoro m kpacHoro docdopa. Hekoropsie MeTaibl 1 HEMETAIIbI KOJIHMYESCTBOM
BemiecTBa 1 Mosib. Mojens MOJIsipHOTO0 00beMa ra3000pa3HbIX BEIIECTB

IIpeaMeTHbIE Pe3YyabTaThl 00VYEeHHS

Yuawueca oonscnot 3name:

¢ XHMHYECKHUE MOHITHSA: MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEeM, OKCH/IHI,
OCHOBAaHUS, IIEI0YHN, KHCIOTA, COJIb, 3aKOH IMOCTOSHCTBA COCTaBa BEIIIECTB,
KJIaccuduKaiys BeIecTB

Yuawueca oonscnovt ymems:




*  Ha3bleamp: OUHAPHBIC COESTMHEHUS TI0O X XUMUUYECKUM (DopMyriam; OCHOBAHMS,
KHUCJIOTHI, COJIU MO UX ¢hopmyiam
« onpedenambs: CTENEHb OKUCIICHUS YJIEMEHTOB B COCIMHEHUSX; OCHOBAHUS,
KHUCJIOTBI, COJIU MO UX hopMyJiam.
« cocmaenams: GOPMYJIIbI OKCUIOB, OCHOBAHHM, KUCIIOT, CONieH
« Xapakmepu3oeams: CBA3b MEXKIY COCTaBOM, CTPOCHUEM U CBOWCTBAMU
BCIIICCTB.
s OmMAUYaAmMb YUCTOE BEIIECTBO OT CMECHU, 3HATh CIIOCOOBI pa3/ieNIeHUus] CMECeu
*  @BIYUCIAMB: MACCOBYIO JIOIIO BEUIECTBA B PACTBOPE, MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIEeMEeHTa 10 (OpMYyJie COSTMHEHHUSI, KOJIMUYECTBO BEIIECTBA
« 00bEM UM MacCy BeIleCcTBa
10 €ro0 KOJNYECTBY.
MeTtanpeaMeTHbIe pe3yabTaThl 00y4eHUs
Yuawueca oonscnovt ymems:
- TonyyaTh xuMHUUYECKYy10 HHPOPMAIINIO U3 PA3TUYHBIX UICTOUHUKOB
- TI0J1 pyKOBOJICTBOM Y4uTENsl 0hOPMIISTH OTUET, BKIIOUAIOIINN OMTUCAHKE
AKCIIEPUMEHTA, €T0 PE3YJIbTaTOB, BHIBOIOB.
- COCTaBIISITh COOOIIEHHUSI HA OCHOBE 0000IIEeHUsI MaTepraia yueOHUKa U
JTOTIOJTHUTENIBHOU JINTEPATYPhI;
Paznen 4. CoenuHeHNs XUMHUYECKUX 3JIeMEeHTOB. (12 4.)

Crenenbp oxkucieHud. OrnpenesieHue CTENEeHH OKUCICHUS JJIEMEHTOB [0
xumuueckor  gopmyne coeauHenus. CocrtaBineHue  GopMmyn  OMHAPHBIX
COeIMHEHUN, OONMi crmoco0d WX Ha3bIBaHUSA. bUHApHBIE COETWHEHMS: OKCHIBI,
xnopuasl, cynbbunabl u np. CocraBnenue ux dopmyi. [IpeacraBurenn OKCHIOB:
BOJla, VYIVIEKMCJIBIA Ta3 W HerameHas wu3BecTh. lIpeacTaBuTenu JeTydyux
BOJIOPOJIHBIX COCIMHEHUM: XJIOPOBOJIOPO] U aMMHAK.

OcHoBaHUs, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTb OCHOBAaHUW B BOJIE.
Tabnuma pacTBOPUMOCTH THAPOKCHIOB M COJIEH B Boje. [IpeacTaBureny meaodei:
TUJIPOKCHUIBl HATpHUA, KaIusi W Kaiblusg. [IoHATHE O KAaueCTBEHHBIX pPEaKIIUsX.
Nuaukaropel. I3MeHeHrE OKpacKu MHAMKATOPOB B MIECJIIOYHOM CpETIE.

Kucnotsl, ux cocraB u Ha3zpanus. Knaccudukamus kucnor. IlpencraBurenu
KHCJIOT: CEpHasi, CcoyisiHas M a3oTHasi. lI3MeHeHue OKpacKh HWHIUKATOPOB B
KUCJIOTHOM Cpeie.

Conu Kak TPOM3BOJHBIE KHUCJIOT M OCHOBaHMM. WX cocTaB M Ha3BaHWUS.
PactBopumocTs coseit B Boae. [IpeacTaBuTenu coneii: XJIOpua HaTpusi, KapOOHAT U
docdat xambIus.

AMoOpGHBIC U KPUCTAUTMYCCKUE BEIIECTRA.

MexXMOoNeKyIsIpHbIe B3aUMOJIECUCTBUSA. THIIBI KPUCTAUIMYECKUX PELIETOK:
WOHHAs, aTOMHAas, MOJICKYJSIpHAas W MeTalyinuecKkas. 3aBUCHUMOCTh CBOWMCTB
BEIIECTB OT TUIIOB KPUCTAJIMYECKUX PELICTOK.

BemectBa  MOJIGKYJISIpHOTO W HEMOJEKYJISIPHOTO  CTPOCHHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa JIJIsI BEIIECTB MOJICKYJISIPHOTO CTPOECHHS.

Yucteie BemecTBa M cMecH. [IpuMepbl KUIKHX, TBEPIBIX M Ta3000pa3HBIX
cMmeceli. CBOMCTBa YMCTHIX BEIIECTB U cMecer. Mx cocraB. MaccoBas n oObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueThl, CBSI3aHHBIE C HCIIOJIH30BAHHMEM ITOHSTHUS
«IOTIS.

PacuerHnsble 3agaun. 1. PacueTr maccoBoii 1 00bEMHON 0 KOMIIOHEHTOB
CMECH BEIIECTB. 2. BpluucieHne MaccoBOW JI0JM BEIIECTBA B PACTBOpPE IO
W3BECTHOM Macce PacTBOPEHHOI'O BEIIECTBA MW Macce pacTBOpUTENs. 3.
Brruncnenrne macchbl pacTBOPSIEMOIO BEIIECTBA M PACTBOPHUTENS, HEOOXOIUMBIX



JUISL IPUTOTOBJICHUS OITPEIECIICHHON MacChl pacTBOpa C U3BECTHOM MAaCCOBOU JTOJIEN

PacTBOPEHHOI'O BEUIECTBA.

JemoncTpanuu. O0pa3ubpl OKCUIOB, KHCIOT, OCHOBaHUM U cozeil. Moaenu
KPUCTAJTMYECKUX PEHIETOK XJIOpUJa HaTpusi, aimasa, okcuaa yriepona (IV).
B3psiB cMecu Bogopoaa ¢ Bo3ayxoMm. CriocoObl pasfieneHust cMecent. Juctumnsust
BOJIbI.

JlabopaTopHubie onbIThbl. 1. 3HaKOMCTBO C OOpa3uaMu BEUIECTB Pa3HbIX
KJ1accoB. 2. Paznenenue cmecei.

IIpeaMeTHBIE Pe3VJIbTATHLI 00YVYeHUsI

Yuawueca oonscnol 3namo:

¢ XMMHWYECKHUE MOHSITUA: OKCHUJIbI, OCHOBaHUs, IEJI0YH, KACIIOTA, COJIb, 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTB, KIacCU(UKAIINS BEIECTB

Yuawueca oonscrnvt ymemon:

*  Hazblgamp: OVUHAPHBIEC COCIUHEHUS 10 UX XUMUUYECKUM (hopMyiam;
OCHOBaHUs, KUCJIOTHI, COJIM MO UX (hopMynam

* onpedenams: CTENEHb OKUCIICHUS JIEMEHTOB B COCIMHEHUSX; OCHOBAHUS,
KHUCJIOTBI, COJIU TIO UX (popMyJIaMm.

« cocmaenams: GOpMyIIbl OKCHIOB, OCHOBaHUM, KUCIIOT, COJIeH

¢ XapaKTepu30BaTh: CBSI3b MEXKY COCTABOM, CTPOCHHEM U CBOMCTBaMHU BEIIECTB.

+  OTJIMYATh YUCTOE BEIIECTBO OT CMECH, 3HATh CITIOCOOBI Pa3/ICICHUS] CMECEH _

*  GBIYUCIAMb: MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE, MACCOBYIO JIOJIEO
XUMHUYECKOT0 3JIEMEHTa 10 (OpMYyJie COSTUHEHHUSI, KOJIMUYECTBO BEIIECTBA

« 00bEM WJIM MacCy BEIEeCTBA [0 €r0 KOJIMYECTBY

MeTanpeaMeTHbIe Pe3yJIbTAThI 00YYEHUS

Yuawueca oonscnot

ymemp:

« IlpoBoauTs HaOMIOACHUS (B TOM YHUCJIE OMOCPEIOBAHHBIE) CBOMCTB BEIECTB U
NPOUCXOJAIIMX C HUMHU SBJICHUH, C COOJIIOICHHEM TMPaBUJI TEXHUKH
6e3zomacHocTH; OQOPMISATH OTYET C OMHCAHUEM DOKCIEPUMEHTa, €ro
pPE3yIAbTAaTOB U BHIBOJIOB

«  OcymiecTBiIATh UHAYKTUBHOE U ACAYKTUBHOE 0000IIEHNE NCTOUHUKOB.

« IlpencraBnars mHbOpPMAIMIO B BHUIE TaOJUI, CXEM, OMOPHOTO KOHCIIEKTa, B
TOM 4Hcie ¢ mpuMeHeHueM cpencts MKT

Paznen 5. U3menenus, npoucxoasuiue ¢ Bemecramu.(10 u.)

[TonsiTHE sIBICHUI KaK U3MEHECHUH, TPOUCXOISAIINUX C BEMIECTBAMU. SBIICHUA,
CBA3aHHBIE C HW3MEHEHHEM KpPHUCTALUIMYECKOTO CTPOCHUS BEIIECTBA P
MOCTOSIHHOM €ro cocTaBe, — (Qu3nueckue sBicHus. Dusndeckue sBICHUS B
XUMUU: JUCTWUISALMS, KPUCTAJUIM3allMsi, BbIIapUBAaHHE KM BO3TOHKA BEILIECTB,
neHTpuQyrupoBaHue. SIBIeHus, CBsI3aHHBIE C U3MEHEHHEM COCTaBa BEIIECTBA, —
XUMUYEeCKHe peakuuu. [Ipu3Haku U yclioBHsS MPOTEKaHUS XUMUYECKHX PEaKIIUil.
[TonsiTe 00 3K30- U SHAOTEPMUUYECKUX peaklusax. Peakuuu ropeHus KaKk 4aCTHBIN
CIy4yall 3K30TEPMUYECKUX PEaKIUi, MPOTEKAIOIINX C BBIICIICHHEM CBETa. 3aKOH
COXpaHEHMsSI MAacChl BEUIECTB. XUMHUYECKUE YpaBHEHHUs. 3HAUCHHE HWHIEKCOB W
kod(ppunuentoB. CocTaBiieHHE ypaBHEHUU XMMHUUYECKUX peakuuil. Pacuersl mo
XUMUYECKUM ypaBHEHUSIM. PellieHre 3a71a4 Ha HaXO0XK/IEHUE KOJIMYECTBA BEIlECTBA,
Macchl WM 00beMa MPOAYKTAa PEAKIMU IO KOJUYECTBY BEIIECTBA, MAacCe WU
00bEMYy HCXOJHOTO BellecTBa. PacyeThl C HMCHOJIb30BAHUEM MOHSITHUSL 0TS,
KOrJla MCXOJHOE BEUIECTBO JAHO B BHJE PACTBOPa C 3aJaHHOW MAacCCOBOW JOJIEH
pPaCTBOPEHHOI'O0 BEWIIECTBA WM COJCPKUT OIPEACICHHYIO JOJII0 MpPUMECEH.
Peakuuu  pasznoxenusi. I[loHsiTue 0  CKOPOCTHM  XUMHUYECKUX  PEaKIIUil.




Karanuszatopsl. ®epmentsl. Peakium  coenuHenns.  Kartanutuueckue u

HekaTanuTuiyeckue peakuun. OOpatumble UM HeoOpaTuMmble peakiuu. Peakiuu

3aMEIICHUSA.  DJNEKTPOXMMHYECKUN  psJ  HampsDKEHUA  METauioB,  €ro

WCMOJIB30BAHUE JIJIs1 IPOTHO3UPOBAHUS BO3MOKHOCTH MIPOTEKAHUS PEAKIINI MEKIY

METaJUIAMUA M PACTBOPAMHU KHUCJIOT. Peaklnu BBITECHEHHUS OJIHUX METAIJIOB U3

pacTBOpOB HX cojied JApyrumMu MeTaulamu. Peaknuu oOmena. Peakiuu

HEUTpAIU3ALUN.

VYcnoBus npoTekaHus peakiuii oOMeHa B pacTBopax J0 KOHIA. TUIbl XUMHUYECKUX

peakiuii (10 TMPU3HAKY «UHUCIO U COCTaB MCXOJHBIX BEHIECTB U MPOJIYKTOB

peakiuu») Ha MpUMepe CBOMCTB BOJBl. Peakius pasinokeHus — 3JIEKTPOJIU3

BOJIbl. Peakunu coeMHEHUs] — B3aMMOJCHCTBUE BOJBI C OKCHIAMU METAJIOB U

HeMeTauioB. [loHATHE «ruapokcuaby. Peakuuu 3amernieHus — B3aUMOJIEUCTBUE

BOJBI C IIEJIOYHBIMU W IIEJIOYHO3EMENbHBIMU MeTajuilaMu. Peakiuu oOmeHa (Ha

npuMepe THAPOIN3a Cyabduaa aIFOMUHUS U KapOua KalbIvs).

PacuerHble 3agaum. 1. BeiuncieHne mo XMMHYECKUM YPaBHEHUSIM MacChl

WM KOJMYECTBA BEIIECTBA IO M3BECTHOM MacC€ WM KOJMYECTBY BELIESCTBA

OJIHOTO M3 BCTYMAIOUIUX B PEAKIMI0 BEUIECTB WM MPOAYKTOB pEAKIUU. 2.

Brruncnenue macchl (KOJIMUECTBa BEIIECTBa, o0beMa) MPOAYKTAa PEaKIMH, €Clv

U3BECTHA Macca HMCXOJHOTO BEUIECTBA, COJEPIKAIIETO OMPEACICHHYIO JOJII0

npumeceir. 3. BberumcieHue macchl (KOJIMYecTBa BeIIeCTBa, o0beMa) MPOayKTa

peaKkluM, €CJIM HM3BECTHA Macca pacTBOpa M MaccoBasl J0Jd PacCTBOPEHHOIO

BEILIECTRBA.

JemoncTpanuu. [Ipumepsl ¢puznueckux SBICHUI: a) MJIaBJIeHUE NapaduHa;

0) BO3roHKa MoJa WK OCH30MHON KUCIIOTHI; B) paCTBOPEHHUE NIEpMaHTraHaTa KaJus;

r) 1udPy3ust TYIIUCTHIX BEUIECTB C TOPSIIEH JIaMIIOYKK HakaiuBaHus. [Ipumeps

XUMHYECKUX SBJICHUI: a) ropeHrue Maruus, pochopa; 6) B3auMo1elicTBHE COISTHOM

KHUCJIOTBI C MPaMOpOM WM MeJNoM; B) moiydenwe runpokcuna meau (II); r)

pacTBOpPEHHE MOIYYEHHOTO THAPOKCHAA B KUCJIOTaxX; J) B3aUMOAECHCTBUE OKCHJIA

menu (II) ¢ cepHOIl KMUCIIOTOM TpHM HarpeBaHUU; €) Pa3JIOKCHUE IepMaHTraHaTa

KaJusi; ’K) B3aUMOJCHCTBUE pa30aBIEHHBIX KUCJIOT C METaNIaMU; 3) pa3lioKeHHE

NEPOKCUJIAa BOJOPOJA; U) AIEKTPOJIN3 BOJBI.

JlaGopaTropHblie onbIThl. 3. CpaBHEHHE CKOPOCTHU UCIIAPEHUS BOJIBI U CIIUPTA

110 UCYE3HOBEHHIO UX Karelb Ha PuibTpoBaibHOU Oymare. 4. OKucieHne Meau B

IJJAMEHU CIIUPTOBKU WM TOpelikU. 5. [IoMyTHEHME N3BECTKOBOM BOJIBI OT

BBIJIBIXa€MOr'0 yrieKucioro rasza. 6. [lomydyenue yriaekucioro rasa

B3aUMOJICHCTBUEM COJABI U KUCJIOTHI. 7. 3aMEIlIeHHE MEU B PACTBOPE XJIOpHUaa

menu (II) sxenezom.

IIpeaMeTHBIE pe3yabTATHI 00y4YeHUSs
Yuawueca oonscnvl 3name:

*  XUMUYECKHUE MOHATUS: XUMUYECKAsI peaKlusl, KIacCUPUKALUS PEaKIHii,
3K30TEPMHUYECKUE U SHIOTEPMHUUYECKUE PEAKINH; 3aKOH COXPAHECHUS MACCHI
BEILIECTB_

Yuawueca oonscnvt ymemow:

* cocmaenambs. yPAaBHEHUS XUMUYECKUX PEAKIUN, YPABHEHUSI XUMHYECKUX
peaKUHil ¥ MTPOU3BOAUTH PACUETHI IO HUM

*  BbIYUCAAMb. KOJTUYECTBO BEIIECTBA, MACCY WM OOBEM MO KOJIUYECTBY
BEIECTBA, 00BEMY MJIM MAcCe PEareHTOB UJIU MPOIYKTOB PEAKIIUU

« omnpedensams. TUNBI XUMUYECKUX PEAKIIUI MO YUCIIY U COCTaBY UCXOJIHBIX U

MOJYYEHHBIX BEIIECTB.

MertanpeaMeTHbIe pe3yabTaThl 00y4eHUs



Yuawueca oonscrnot ymemo:

« YcraHaBiIMBaTh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAY (DPU3NUECKUMU
CBOICTBaMU BEILECTB U CIIOCOOOM pa3/ielieHHs CMecei

« HaGmronath 1 onuckeIBaTh NPU3HAKU U YCIOBHS TEUEHUSI XUMUYECKUX PEAKIIHi,
BBIBOJIbI HA OCHOBAHWHU aHaJn3a HaOIIOJEHUH 32 SKCIIEPUMEHTOM

« ITlomy4ars XuMHUYECKYIO HH(POPMALIMIO U3 PA3TUYHBIX HCTOYHUKOB.

« IlpencraBnars uHGopMaLMIO B BUAE TAOIUL, CXEM, OIOPHOTO KOHCIIEKTA, B
TOM 4Mcie ¢ npumeHennem cpencts UKT

Paznen 6. Ilpaktuxkym Ne 1 IlpocTteiiiune onepaiuu ¢ BemecTBoM. (5 4.)

1. I[IpaBuna TexHUKH O€30MACHOCTU NMpU paboTe B XUMHYECKOM KaOWHETE.
[Ipuembl oOpamieHuss ¢ aabOpaTOpHBIM OOOpPYIOBAaHHEM U HarpeBaTEIbHBIMU
npudopamu.

2. HaOmronenus 3a U3MEHEHUSIMU, MPOUCXOISALIMMU C TOPSIIEH CBEYOH, U UX
ONMCaHUE.

3. AHayiu3 OYBHI U BOJIBI.

4. [Ipu3HaKu XUMUYECKUX PEAKLIUM.

5. IIpuroroBiieHHE pacTBOpa caxapa M ONPEAECICHUE MAaCCOBOW JOJIM €r0 B
pacTtBope.

IIpenMeTHbIe pe3yJibTaThl 00YUEHUSs
Yuawueca oonscrvt ymemsn:

obpawjamsbcs ¢ XUMUYECKOU MOCYI0M U J1a00paTOPHBIM 000PYI0BAHUEM.

UCNONIb308aMbIIPUOOPETEHHBIE 3HAHUS JIJISI KPUTHUYECKOM OLEHKH
uHpOpMaIIMH O BOJIE,

IpUOOpPETEHHbIE 3HAHUS JIJIsi 0€30IIaCHOr0 OOpaIlleHHs C BEIIeCTBAMM, JIJIs
IPUTOTOBIICHUS pACTBOPOB

3a1aHHOM KOHUEHTpaluu

cocmaeisimsy: yPaBHEHUS XUMHUECKUX PEAKIIMI

UCNONBL308aMbIIPUOOPETEHHBIC 3HAHUS K YMEHHUS B MPAKTUYECKOU
NESTENHHOCTU U TTOBCEAHEBHOM JKU3HU JJI MPUOOPETEHHBIC 3HAHUS U YMEHHUS B
IPAKTUYECKON eITeTbHOCTH U MIOBCETHEBHOM JKU3HH JIJIsi O€3011aCHOTO
oOpaleHus ¢ BEIIeCTBaMHU U MaTepraJaMu.

MeTanpeaMeTHbIe Pe3yJbTAThI 00YYEHUS

Yuawueca oonsncnot

ymembp:
- HaOmiogath 3a cBOWCTBAMHU BELIECTB U SBICHUSMHU, NPOUCXOIALIMMH C
BELIECTBAMU.
« OnuceIBaTh XUMUYECKUN HKCIIEPUMEHT C IOMOLIBIO €CTECTBEHHOTO

(pPycCKOro WIH POHOIO) S3bIKA U A3BIKA XUMHUH.
« CocTaBisATh BBIBOJ 110 PE3YJIbTATAM MPOBEJEHHOIO IKCIIEPUMEHTA
Paznen 7. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB AJAEKTPOJUTOB. (18 4.)

PactBopenne kak ¢usuko-xumuueckui mpouecc. [loHsiTue o ruaparax u
Kpuctamtoruapartax. PacrBopumocts. KpuBbIE pacTBOPUMOCTH Kak MOJENb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPABIX BELIECTB OT TeMmIeparypsl. HachllieHHbIE,
HEHACBIILIEHHbBIE U MEPECHIIICHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB JJIsl MPUPOAIBI
Y CEJIBCKOTO XO35MCTBA.

[lonsiTue 00  2JIEKTPOJUTUYECKOM  JHCCOLMAIUMU.  ODJEKTPOIUTHI U
HEAJIEKTPOIUTHL. MeXaHu3M JMCCOLMALUU 3JEKTPOJIUTOB C Pa3IMYHBIM THIIOM
XUMUYECKOU CBA3U. CTENeHb DJIEKTPOIUTHYECKOW aucconuannd. CUIbHBIE U
cnadbie STEKTPOITUTHI.




OCHOBHBIE TOJ0KEHUS TEOPUU IEKTPOIUTHUECKON nucconnanuu. MIonHbie
ypaBHEHHUSI peakiuil. Y CIOBUS MPOTEKAHUS PEaKIIUK OOMEHA MEXKIY
AJIEKTPOJIUTAMU JI0 KOHIIA B CBETE€ HOHHBIX MPEICTABICHUM.

Kinaccuduxanys MOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Juccounanuss KUCIOT U UX CBOMCTBA B CBETE
TEOPUU INEKTPOJUTHUECKON JUcCOolMalni. MONEKYISIpHbIE U MOHHBIE YPABHEHUS
peaKkuil KUcIoT. B3aumMoaeicTBHe KUCIOT ¢ METalaMU. DJIEKTPOXUMHUUYECKUI
pAL HaNpsDKEHUW METajuloB. B3auMoOIencTBHE KHUCIOT C OKCHUIaMHU METalljIOoB.
B3aumopnencrBue KHUCIOT C OCHOBAaHUAMU — PEAKUMUS HEUTpaJU3allvu.
BsaumoneiictBue kucior ¢ cossimMu. Mcnonb3oBanue TabauIbl pacCTBOPUMOCTHU JIS
XapaKTEPUCTUKNA XUMUYECKUX CBOUCTB KUCIIOT.

OcHoBanus, ux knaccudukanus. J[uccomuainus OCHOBaHHM M MX CBOWCTBA B
CBETE TEOPHUHM DJICKTPOJUTHUYECKOU AUcCCOUHaluu. B3anmMoaencTBue OCHOBAaHUMU C
KUCIIOTAMU, KHUCJIOTHBIMM OKCHJAMU U COJsAMH. Vcronb3oBaHWE TaOHIIBI
pacTBOPUMOCTA  JJIsl  XapPAKTEPUCTUKHA XUMHUYECKHX CBOMCTB OCHOBAHUM.
PaznoxxeHnue HepacTBOPUMBIX OCHOBAHHU M MPY HATPEBAHUH.

Conu, ux winaccudpukanus € JUCCOIMAIMS PA3JTUYHBIX THUIIOB COJICH.
CgolicTBa coJiei B CBET€ TEOPUU  JJICKTPOIUTHUUECKON  JHCCOIMALIHU.
B3aumopenicteue cosiel ¢ MeTajulaMHU, YCJIOBHs IPOTEKAHUs OTUX PEaKLUU.
BzaumopeiicTBue cojiel ¢ KMCIOTaMH, OCHOBAHMSIMHU U COJSAMM. Vicmonb3oBaHHUE
TaOIUIBI PACTBOPUMOCTH JIJI XapaKTEPUCTHUKNA XUMUUECKUX CBOUCTB COJICH.

O6o061IeHne cBeIeHN 00 OKCHIaX, UX KiIacCUu(PUKAIMU M XUMUYIECKUX
CBOWCTBAX.

['eHeTnueckue psapl METAIIIOB U HEMETAJUIOB. | 'eHETHUYECKasl CBA3b MEXKIY
KJIaCCaMH HEOPTaHUYECKUX BEILIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKIuu. OKUCIUTEND U
BOCCTAHOBHUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiuu noHHOTO 0OMEHA M OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
CocraBiieHHE ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMIT METOA0OM
AJICKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAJIOB, KUCJIOT U COJIEH B
CBETE MPEICTaBIeHU 00 OKUCIUTETLHO-BOCCTAHOBUTEIBHBIX MTPOIIECCAX.

JdemoncTpanmuu.  HMcoelTanue  BemecTB W WX  pPacTBOPOB  Ha
3JIEKTPOINPOBOIHOCTh. [[BUKEHHE OKpAIIEHHBIX MOHOB B 3JEKTPUYECKOM IIOJIE.
3aBUCUMOCTh AJIEKTPONPOBOJHOCTH YKCYCHOM KHUCIOTBI OT KOHIICHTpPAIUH.
B3aumopelicTBue NMHKA C CEpoM, cosiHOM KuciaoTou, xmopuaom wmenu (II).
I'openune maraus. BzaumonencTBrue XJI0pHOM U CEPOBOIOPOAHOM BOJBI.

JlabopaTopHble onbIThL. 8. Peakuuu, XapakTepHble AJisI PACTBOPOB KHUCIIOT
(conmssHol wmnu cepHoit). 9. Peakuum, XxapakTepHble s PacTBOPOB IIETOYEH
(runpokcunioB Hatpusi win kKanusi). 10. [loayuenne u cBOMCTBA HEPACTBOPUMOIO
ocHoBaHus, Hanpumep runpokcuna meau (II). 11. Peakuuu, xapaktepHble AJis
pacTBOpoB coJieil (Hanpumep, st xiaopuaa meau (II). 12. Peakuuu, xapakrepHbie
JUIE  OCHOBHBIX OKCHUJIOB (Hampumep, Uil OKcuaa Kaubius). 13. Peakiuw,
XapaKTepHbIE JJI KUCTOTHBIX OKCHIOB (HApPUMED, JIJIsl YTIIEKUCIIOTO Ta3a).

IIpeaMeTHbIE Pe3yJabTAThHL 00VUEHHS
Yuawueca oonncnol snamo:
*  XUMHYECKHUE MOHATHUSA: JIEKTPOIUT U HEIIEKTPOIUT, SJIEKTPOIUTHYECKAS
JICCOLIMALINS, OKUCIIUTENh U BOCCTAHOBUTEJb, OKUCIICHUE U BOCCTAHOBIICHUE.
Yuawueca oonscrnor ymemon:
*  00bACHAMb: CYIIHOCTh PEAKIUI HOHHOT'O 0OMEeHa




s onpedenams. BOSMOKXHOCTh MPOTEKAHUS pEeaKIIMii HOHHOTO 0OMEeHa 10 KOHIIA,
BO3MOKHOCTb IPOTEKAaHUS TUIIMYHBIX PEAKLIUN KUCIIOT, COJIEN, OCHOBAaHUM,
OKCHJIOB; CTEIICHb OKHCJICHUS 3JIEMEHTA B COCAUHCHUHU, TUII XUMHUYCCKOU
pEaKLMU M0 U3MEHEHUIO CTEIIEHU OKUCIIEHUSI XUMUYECKUX JJIEMEHTOB.

« cocmaesnsimy. MOJHBIE U COKPAIICHHbIE HOHHBIC YPABHEHUS peakiuii oOMeHa.

s HA3bIBAMBLKUCIOTHI, COJIM, OKCUAbI, OCHOBAHUS

* Xapaxmepu3oéamp. XUMHYECKHE CBOMCTBA KUCJIOT, OKCHA0B, OCHOBAaHM,

coJieil. HCI0J1b30BAThL TPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON

JICSITEIbHOCTH U MMOBCEHECBHOM KU3HU JJI

« TMPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU JIEITEIIBHOCTH U
MOBCETHEBHOM JKM3HU JIJ1s1 6€30MacHOro oOpaleHust ¢ BelecTBaMu 1
MaTepUAIIAMHU.

MeTtanpeaMeTHbIE Pe3VIbTAThI 00Y4eHUs

Yuawueca oonscrnot ymemon:
« CocrapmaTh rpaduKyd Ha OCHOBE TEKCTa, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
HUKT
« HnnroctpupoBaTh IpUMEpPaMU OCHOBHBIE MOJIOKEHUS] TEOPUU

AJIEKTPOIUTUYECKON TUCCOLUAINN; TEHETUUECKYIO B3aUMOCBS3b MEXKIY

BelleCTBaMU (IIPOCTOE BEIIECTBO — OKCHJ — THAPOKCHI — COJIb).
- Pa3nuuarh KOMIIOHEHTHI J10KAa3aTENbCTB (TE3UCOB, ApPTyMEHTOB U (HOPMBI
JI0Ka3aTeNIbCTBA).
« IIpoBOAUTH OIIECHKY COOCTBEHHBIX JOCTH)XCHUN B YCBOCHUH TEMBI.
« KoppektupoBaTth CBOM 3HaHUS B COOTBETCTBUU C INTAHUPYEMBIM PE3YIBTATOM.
« Tlonmydarh XuMu4ecKyro HH(DOPMAIIUU U3 PA3TUYHBIX HICTOYHUKOB.

Paznen Ipaktukym Ne 2 CBoiicTBa pacTBOPOB AJEKTPOIUTOB. (24.)
1. CBoiicTBa KHCJIOT, OCHOBAHMI, OKCHUJIOB U COJICH.
2. PenieHue >KcriepruMEHTANIBHBIX 3a4a4.
IIpeaMeTHBIE Pe3yJIbTATHI 00YYEHUS
Yuawueca oonoscnovt ymems:
«  0bpawamvcac XUMUUECKON TIOCYION U peaKTHBAMHU
*  pacno3nasambONBITHBIM IIyTEM PACTBOPHI KUCIOT U IIETOYECH.
« onpeoenams:BO3MOKHOCTDb MIPOTEKAHUS PEaKIMii HOHHOTO OOMEHa J0 KOHIIA.
*  Xapaxkmepu308amv. XUMUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCTMHEHUH.
MeTanpeaMeTHbIe pe3yabTaThl 00y4YeHU s

Yuawueca oonscnvr ymemo:
- Habmtonath 1 OMUCHIBATh PEAKITUHU C YUYACTUEM AIICKTPOIUTOB C MOMOIIBIO

€CTECTBEHHOTO (PYCCKOT0 WM POJHOTO) SA3bIKA U A3bIKa XUMUHU.
«  @OopMynHpoOBaThH BBIBOJBI 10 PE3yJIbTATaM IMPOBEACHHOIO SKCIIEPUMEHTA

JIMYHOCTHBIEC PE3YAbTAThl 00YUEHHUS

Vyammiics JT0IKEH:

3HaAmMb U NOHUMAMb, OCHOBHBIC HCTOPUUECKHUE COOBITHS, CBA3AHHBIE C PA3BUTHEM
XUMHUH U OOIIECTBA; JOCTIKCHHUS B 00JIACTH XUMUH M KYyJbTYpPHBIC Tpaguliuu (B
YaCTHOCTH, Hay4YHBIC TPAJUIIMK) CBOEH CTpaHBI, OOIIIEMUPOBHIC JOCTHIKEHUS B
00JIaCTH XMMHH; OCHOBHBIC MPUHIIUIIBI U TIPABUJIa OTHOIICHUS K MPHUPOJIC; OCHOBBI
3I0pOBOr0 00pa3a KM3HU U 3I0POBbECOEPETraIOIINX TEXHOJIOTHH;

MpaBUJIa TOBEICHUS B UPE3BbIYAMHBIX CUTYAIUSIX, CBSI3aHHBIX C BO3JACUCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIC IIpaBa M 005S3aHHOCTH IpakJIaHMHA (B TOM YHCIIE
y4aIlerocs), CBSI3aHHbIE ¢ TUYHOCTHBIM, TPO(PECCUOHATHHBIM U KU3HEHHBIM



CaMOOTMPEICICHHEM; COIIMATILHYIO0 3HAUMMOCTD U COIEpKaHuE TPodeccuid,
CBSI3aHHBIX C XUMUECH;
Ucnolmopléamsp: 4YYBCTBO TOPJAOCTH 3a POCCHUUCKYIO XUMHYECKYID HAyKy U
YBOXEHUE K UCTOPHUM €€ PA3BUTHS;, YBAXKCHUE U NMPUHATHE JOCTUKCHUN XUMHUU B
Mupe; JT000Bb K MPUPOJIC; YBAKECHUE K OKPYKAIOMUM (y4dallluMCs, YUUTENSIM,
POAMTENSIM U Ap.) — YMETh CIyIIaTh W CJbIIIATh MapTHEpA, MPU3HABATH MPABO
Ka)XJIOr0 Ha COOCTBEHHOE MHEHHE, MPUHUMATh PEIICHUS ¢ YYETOM MO3UIIMI BCex
YYaCTHHUKOB, YYBCTBO TMPEKPACHOIO M OCTETUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHPOM BEHIECTB MU UX MPEBPAIICHUN; CaMOYBaXEHUE U
AMOIMOHATBHO-TIOJIOKUTEIBHOE OTHOIIIEHUE K ce0e; npuzHagams: TEHHOCTH
310pOBbsL  (CBOEr0 W JPYyrux JIOJel); HEOOXOJUMOCTh CAaMOBBIPAKECHMUS,
caMOpeaJIn3aliu, COUUAIIBHOTO MPU3HAHUS,
0CO3HABaMb: TOTOBHOCTDH (MM HETOTOBHOCTH) K CAMOCTOSITEILHBIM MOCTYIIKaM U
JIEUCTBUSIM, OTBETCTBEHHOCTh 32 UX PE3YJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH)
OTKPBITO BBIpaXXaTh M OTCTaMBAaTh CBOIO TMO3UIMIO U KPUTHUYHO OTHOCHUTHCA K
CBOUM TOCTYIIKaM;
nposAeIAmMb: DKOJOTHMUYECKOE CO3HAHUE, JT00pOXKeIaTeabHOCTh, JIOBEpUE U
BHUMATEJILHOCTh K JIFOJISIM, TOTOBHOCTh K COTPYJIHHUUYECTBY U JPYXO€, OKa3aHUIO
NOMOILIM TEeM, KTO B HeW HyXKHIaercs; OO0O0OIIEHHbINH, YCTOWYHMBBIM WU
n30UpaTenbHbI TMO3HABATEIBHBIA WHTEPEC, MHUIIMATUBY W JIFOOO3HATEILHOCTH B
W3YUYCHUU MHUpa BEHIECTB M PEAKLHI; 1EJICyCTPEMICHHOCTh U HACTOMYMBOCTH B
JTOCTH)KCHUU 11eJIel, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; yOEKICHHOCTh B
BO3MOKHOCTU TO3HAHUS MPUPOJIbI, HEOOXOAUMOCTH Pa3yMHOTO HCIIOIb30BAHUS
JOCTI)KEHUH HAyKM W TEXHOJNOTMM JUisi pa3BUTUA  OOLIECTBA; yMemb:
YCTAHABJIMBATh CBSA3b MEXKJY LEJIbI0 HU3Yy4YEHUs XUMHUU U TE€M, Uil 4Eero OHa
OCYLIECTBIIIETCS (MOTHUBAaMH); BBINOJHATE KOPPUTHPYIOLIYIO  CAMOOLICHKY,
3aKJIFOYAIOIIYIOCS B KOHTPOJIE 3a IIPOLECCOM M3YUYEHHMS] XUMHUM U BHECEHUHU
HEOOXOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMUX 3TallaM W CHoco0aM H3y4eHHUS
Kypca XMMHH; BBIIOJIHATH PETPOCIEKTUBHYI) CaMOOLICHKY, 3aKJIHOYAIOU[YIOCS B
OLICHKE IIpolecca M pe3ysibTaTa H3Yy4YEHUs Kypca XUMHUHM OCHOBHOM IIKOJIBI,
IIOJBE/ICHUY UTOTOB HA OCHOBE COOTHECEHHSI LIEJIEU U PE3YJIbTATOB;
CTPOUTH JKH3HEHHbIE U MPOQPECCHOHANBbHBIE IUIAHBI C YYETOM KOHKPETHBIX
COLMAIIBHO-UCTOPUYECKUX,  MOJUTUYECKUX U  OKOHOMHYECKUX  YCIOBHM;
OCO3HABaTh COOCTBEHHbBIEC IIEHHOCTU U COOTBETCTBHE UX MPUHUMAEMBIM B >KU3HH
pELICHUsIM; BECTH IHMAJOl HAa OCHOBE PAaBHONPABHBIX OTHOIIEHWW U B3aUMHOIO
YBAXXEHUS; BBIICIISITh HDABCTBEHHBIN aCHEKT MTOBEIECHUS U COOTHOCHUTH IOCTYIIKH
(cBoM W npyrux JroJed) W COOBITHS C MPUHATHIMU 3TUYECKMMH HOPMAaMH; B
Ipejesiax CBOMX BO3MOYKHOCTEM IPOTUBOJAECHCTBOBATH JIECUCTBHUSAM U BIMUSHUAM,
MPEACTABIAIONINM YIPO3Y JKHU3HHU, 370pPOBBI0O W 0€30MacHOCTH JIMYHOCTH W
oO1mrecTBa.
PesepBHoe Bpems. (2 4.)

«Xumus. 9 Kiacey

(66 4, 2 4 B HENETIO)

Paznen 1. Benenue. (5 1)

XapakTepucTuKa 3JIEMEHTa IO €ro noyokeHuro B llepmogmueckoit cucrteme
xumuueckux asneMmeHToB JI. M. MenaeneeBa. (CBoiicTBa OKCHJOB, KHCIOT,
OCHOBAHMM MW COJIEH B CBETE TEOPUU DICKTPOJUTHYECKON JUCCOUMALMU U
OKHUCIIEHUS-BOCcCTaHOBJEHUs. [IoHsITHE O MepeXOoaHbIX dieMeHTaX. AM(OTEPHOCTb.
['eHeTnuecknii  pAx  NepexogHOro 3AneMeHTa. llepuoguueckuidi 3akOH U
[lepuonnueckas cucrema xumuyeckux odiaemeHtoB J[. W. Menneneesa.



XuMHUYECKasi OpraHu3alds XUBOM M HEXKUBOM NPUPOAbL. XHWMHUYECKUU COCTaB

AApa, MAHTHM W 3€MHOW KOpbl. XUMHUYECKHE 3JJIEMEHTBHI B KIIETKAX MKHUBBIX

OpraHu3MoB. Makpo- U MUKpodsieMeHThl. O000IIeHNEe CBEICHUN O XUMHUYECKUX

peakiusax. Knaccudukanuss XMMHYECKUX pPEAKUUM MO pPa3IuvHbIM IMPU3HAKAM:

«UUCIIO M COCTaB pEarupyromux W 00pa3ylolUXCi BEIIECTBY», «TEIJIOBOU

ahdekT», «HampaBiCHUE», «U3MEHEHHUE CTEMEHEH OKHUCJICHUS DJIEMEHTOB,

o0Opa3yromux pearupyronme BEILIECTBAY, «pazay, «HUCTIOJIb30BAHUE

Katanuzaropay». IloHATHE O CKOpPOCTM XUMHUYECKOW peakuuu. Daxropsl,

BIIUSIIOIIME HA CKOPOCTh XUMHMYECKMX peakuui. KaramuzaTtopsl W Kataius.

NHrubutopsl. AHTHOKCUAHTHI.

JlaGopaTopHBIE OTBITHI.

I. TIlomyyenue THApPOKCHIA 1LMHKA W  MCCIEAOBAaHUE €TI0  CBOWCTB.

2.MopenupoBanue mnocTpoeHusi  llepuoguueckoil  CUCTEMBI  XUMHYECKHX

anementoB [I. . MenneneeBa. 3. 3aMelleHUE XKEIE30M MEAM B PacTBOPE
cynbdata meau (I1). 4. 3aBUCUMOCTH CKOPOCTH XUMHYECKON PEaKIIUU OT MPUPOIBI

pearupymommx BEMIECTB HA MPUMEPE B3aUMOJICUCTBUSI KUCIOT C METajjlaMH. .

3aBUCUMOCTh CKOPOCTH XMMHMYECKON pEaKIUH OT KOHIUEHTPAIMU pearupyroniux

BEILIECTB Ha MpUMEpPE B3aUMOJICHCTBUSL IIMHKA C COJSHOW KHUCIOTON pa3IuyHON

KOHIIEHTpaluu. 6. 3aBUCUMOCTb CKOPOCTH XUMHMUYECKOW peaKIuu OT ILUIONIaan

CONPUKOCHOBEHMS PEarupyroniux BemecTs. 7. MoIeIupoBaHUE «KUIIAIIETO CIIOS.

8. 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMU OT TEMIIEPATYPbl PEarupyrommx

BEIIECTB Ha mpuMepe B3aumozeicTBust okcuaa meau (II) ¢ pactBopoM cepHoit

KHUCIIOTBl pPa3MyHOM Temmeparypbl. 9. PasioxeHune mnepokcuaa BOJIOpOJA C

nomortpio okcuaa mapranina (IV) m karamasel. 10. OOHapykeHHe KaTana3bl B

HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMoIeUCTBUS KUCIOT C

MeTaJulaMu YPOTPOITUHOM.

JMemoncTpanuu. Paznuunsie hopmer tabmuiel . M. Menaeneera. Moaenu
aTOMOB JJIeMEHTOB 1—3ro mepuogoB. Mojenb CTPOCHUS 3€MHOIr0 Imapa
(momepeuHblil pa3pe3). 3aBUCUMOCTh CKOPOCTU XMMHYECKON peakuu OT MPUPOJIbI
pearupymrommx BEIIECTB. 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM pEaKLHH OT
KOHLIEHTPALlMM PEarupyrolmux BEIIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peaKkiuu OT IUIOIIAJAN CONPHUKOCHOBEHHSI PEArupyrollnX BEMIECTB («KHUMSIIUN
CJOI»). 3aBUCUMOCTh CKOPOCTH XHUMHYECKOM pEaKUUh OT TEeMIEPaTyphl
pearupyrommx  BEmIECTB. [ OMOT€HHBIMI M  TETEPOrCHHBIM  KaTaJU3bl.
depMeHTaTUBHBIN KaTan3. IHTHOMpoBaHue

IIpeaMeTHBIE pe3yabTAThI 00y4YeHUsI

Yuawueca oonscnvt 3name:

* TMOHATHUS: «XUMHYECKas peakuus», «PEAKUUU COEOUHEHHUS», «PEaKIuu
pPa3lIOKEHUSA», «PEaKUUU OOMEHa», «pPEaKIUu 3aMElICHUs», «pPeakiuu
HEUTpAIU3ALUN»,  «BK30TEPMUYECKHE  DPEAKUUN»,  <«OHAOTEPMUYECKHUE
peakumny, «00paTUMbIE PEAKITUNY», KHEOOPATUMBIE PEAKITUNY, «OKUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIE PEAKUUHN», «TOMOTEHHBIE PEAKUHUHN», «TETEPOTCHHBIE
peaKIuu», «KaTaJUTUYECKUE PpEaKUUU», «HEKATAJTUTUUYECKHE PEaKIUun»,
«TeTIoBOM 3(PHEKT XUMUYECKON PEAKIIUN», KCKOPOCTh XUMHUUECKON peaKinm,
«KaTaIu3aTopy;

¢ XMMMWYECKUMH 3HAK, TMOPAIKOBBIA HOMEp, IMEpHUOJ, TIpynna, IOArpynna,
OTHOCHUTEJIbHAsl aTOMHasl Macca, CTPOEHUE aToMa (3apsij sapa, YKCJIO MPOTOHOB
1 HEUTPOHOB B siJipe, OOIIEe YMCIIO 3JIEKTPOHOB, pacClpe/eieHue JIEKTPOHOB
M0 3JEKTPOHHBIM CIIOSIM, MPOCTOE BEIIECTBO, (popMyrna, Ha3BaHHE U THUI
BBICIIETO OKCHJAa U THUAPOKCHUJIA, JIETYYEro BOJOPOJHOTO COeAUHEHHUs (s



HEMETAJIJIOB));

« o0mme XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB U THIPOKCHUJIOB;
NPUBOJUTh MPUMEPHI PEAKLHM, MOATBEPXKAAIOMMNX XUMHUUYECKHE CBOMCTBA
aM(OTEepHBIX OKCUIOB U THAPOKCHUIOB,;

« TMpPUMEPHl BIUSHUA HEKOTOPHIX (PAKTOPOB (MPUPOAA PEarupyrolinx BeleCTB,
KOHIICHTpAIIMSI BEIIECTB, AABJICHUE, TEMIIEPATYpa, KaTaau3aTop, MOBEPXHOCTh
CONPUKOCHOBEHMSI pEarupyrollux BeEIIEeCTB) Ha CKOPOCTb XHUMHUYECKUX
peaxkuuu;

Yuawueca oonscnovt ymems:

¢ WCIOJB30BaTh IMPU XAPAKTEPUCTUKE TNPEBPALICHUN BELIECTB MOHSTHUS:
«XUMUYECKas PEaKlUs», «PEaKIUu COCIUHEHUS», «PEAKUUH PAT0KEHUSI»,
«peakiu OoOMeHa», «peaKlMU 3aMEICHUs», «PEaKIUd HEeUTpaIu3zaum,
«OK30TEPMUUECKUE PEAKIIMN», «IHIOTEPMUUYECKHE PEaKIUU», «0OpaTUMBbIe
peakiuuy», «HeoOpaTUMble peaKIuu», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKum, «TOMOTCHHbIC peaKUmn», «rE€TePOTCHHbBIC peaKuumny,
«KATAIUTUYECKUE PEAKIHNN», «HEKATATUTUUYECKUE PEAKIUW», «TEIJIOBOU
3hPeKT XUMUYECKOM peakIuu», «CKOPOCTh XUMHUUYECKOM peakiuny,
«KaTaJIn3aTop»;

«  XapakTepu3oBaTh XUMHUYECKHE OHJIEMEHThl |—3-TO TepuoJOB 1O HUX
nojoxeHuo B llepuogumueckor cucreme XuMu4yeckux osiemeHtoB /. .
MenzeneeBa: XUMUYECKUU 3HAK, TMOPAJKOBBIA HOMEp, NEpPUOA, TIpyMa,
NOATpYyIiNa, OTHOCUTEJIbHAsI aTOMHAasi Macca, CTpOe€HHE aroMa (3apsia sapa,
YUCJIO TPOTOHOB U HEUTPOHOB B sape, oOIIee YHUCIO DJICKTPOHOB,
pacnpesiesieHue AJEKTPOHOB M0 JJIEKTPOHHBIM CJIOSM, IMPOCTOE BEIIECTBO,
dbopmyna, Ha3BaHME M THUIN BBICHIETO OKCHUJA W THUAPOKCHUIA, JIETY4YETO
BOJIOPOJIHOTO COEIUHEHUS (1711 HEMETAILIIOB));

« XapaKTepu3oBaTh OOIIME XUMHYECKHE CBOHCTBA aM(OTEPHBIX OKCHUIOB H
TUJPOKCHUIOB; IPUBOJIUTH MIPUMEPHI PEAKIINM, TOATBEPKIAOIIUX XUMUUYECKUE
cBOMCTBa aM()OTEPHBIX OKCHIOB M THIPOKCHJIOB,;

« JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX PEAKIUU M0 YUCIY U COCTABY MCXOJHBIX
BEIIECTB M TPOAYKTOB peakIuu; TerioBoMy dhQeKkTy; HampaBICHHUIO
NpPOTEKAHUS PEaKIMW; M3MEHEHUIO CTEMEHEH OKHUCJICHHUS DJIEMEHTOB;
arperaTHOMY COCTOSIHMIO UCXOJIHBIX BEIIECTB; YYaCTHUIO KaTaau3aTopa;

e OOBSACHITH W TPUBOJIUTH NMPUMEPHI BIUSHUS HEKOTOPBHIX (aKTOpoB (IPpUpPOJIa
pearupyrommx BENIECTB, KOHIIEHTPAIUsS BEIIECTB, JABJICHUE, TEMIIEpaTypa,
KaTaJu3aTop, IMOBEPXHOCTh COMPUKOCHOBEHUSI PEArupyIOIMIMX BEIIECTB) Ha
CKOPOCTh XMMHUYECKUX PEAKLIN;

« HaOJIIOJaTh U ONUCHIBATh YPABHEHUS PEAKIIHA MEXIy BEIIECTBAMH C IIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJAHOTO) SI3bIKA U A3bIKa XUMUU;

* MPOBOJUTH ONBITHI, IMOATBEPXKIAIONINEC XHMHYCCKHE CBOWCTBA aM(OTEpPHBIX
OKCUJIOB W THAPOKCHUIOB; 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PpEAKIUH OT
pasMUUHbIX (aKTOpOB (MpHpPOAA PEarupyrONIUX BEIISCTB, KOHIICHTPAIHUS
BCILICCTB, JIaBJIICHHE, TemIieparypa, KaTalin3aTop, MTOBEPXHOCTh
CONPUKOCHOBEHMS PEarupyroIInux BEIIeCTB).

HCI0JIb30BATH MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHYECKOM
JIEATSIIbHOCTH U TTOBCEIHEBHOM
JKU3HH JUIS

¢ TPUOOPETEHHbIC 3HAHWS W YMEHHUS B TPAKTHYECKON JEATEIBHOCTH U
MOBCEIHEBHON JKM3HM [JIs O€30MacHOro oOpalieHusi ¢ BeleCTBaMU U
MaTepuaiaMu;




MeTtanpeaMeTHbIE Pe3yIbTAThl 00y4eHUs

Yuawueca oonscrnolt ymemon:

e ompenensaTh I1eidb Y4eOHOW JACSATEIbHOCTM C TMOMOILIBIO  YUYUTENS U
CaMOCTOSITEIbHO, MCKaTh CPEJCTBA €€ OCYIIECTBIEHHUS, paboTas MO IUJIaHy,
CBEPATH CBOM JCHUCTBHUS C LIEJBIO U MIPU HEOOXOAUMOCTH UCTIPABIISITH OIIMOKH C
MIOMOIIBIO YUYUTENSI U CAMOCTOSTEIIBHO;

¢ COCTaBJIATh aHHOTAIMIO TEKCTA;

¢ CO3/1aBaTh MOJICTU C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U
NpeACTaBICHUEM UX B MPOCTPAHCTBEHHO-TpaPUUECKOW WM 3HAKOBO-
CHUMBOJINYECKOU opme;

ONpeaensTh BUJIBI KiacCU(PUKAIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

¢ OCYIIECTBIATH NPSIMOE IEAYKTUBHOE JOKA3ATEIHCTRO.

Paznen 2 . Mertamnel (14 9).

ITonoxenne merannos B Ilepuoanueckon cucreMe XUMu4deckux sneMeHTos /. U.

MengeneeBa. Metamnueckass KpPUCTAINIMYECKAs] peELIETKA M MeTauindyecKas

xumuueckas cBs3b. OOmue ¢uzudyeckue cBoicTtBa MeTawioB. CIiaBbl, HX

CBOMCTBA U 3HAUCHHE. XMMHUYECCKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBHUTEINICH, a

TaK)k€ B CBETE€ HX TMOJIOKEHUS B JJIECKTPOXMUMHUYECKOM pPsAy HaNPKEHUN

MmetauioB. Koppo3ust MeTamuioB u crnocoosl 60psObI ¢ Heil. MeTamibl B IpUpoO/Ie.

O6mue croco6sl ux moiydeHus. OO0Ias XxapakTEpUCTHKA IIETOYHBIX METaJIJIOB.

Mertamner B mpupone. OOmue cnocoObl ux moiydeHus. CTpoeHHE aTOMOB.

[IlesiouHbIE METAITIBI — MPOCTHIE BeNIeCTBA. BaxkHeH e COEIMHEHUS IECTOYHBIX

METAJIOB — OKCHUJbI, THAPOKCUIBI U COJIU (XJIOpUIBI, KapOOHATHI, CyIb(daThl,

HUTpaThl), WX CBOMCTBA M IPUMEHEHUWE B HAPOAHOM Xo3siicTBe. KanuiiHbie

ynoopenus. OO1as xapakTepucTHKa 3JIEMEHTOB TJIaBHOW moArpynmsl I1 rpymmsr.

Crpoenue aromoB. IllenodyHO3eMenbHBIE METANIBl — TPOCTHIE BEIIECTBA.

Baxneiimue coeIMHEHNS ET0YHO3EMETBHBIX METAJUIOB — OKCHJIbI, TUAPOKCHUIBI

U CONM (XJIOpUJIBI, KapOOHATHI, HUTPAThI, CyabdaTel, Gocdarbl), ©X CBOWCTBA H

NpUMEHEHHE B HAPOJHOM Xo3siiicTBe. AmtomuHuid. CTpoeHue atoma, (PU3NYECKUE

U XUMUYECKHUE CBOMCTBA MPOCTOro BeniecTBa. COeTMHEHUS alIFOMUHUSA — OKCUII U

TUAPOKCHA, #X aM@oTepHbI xapakTep. BaxHelmue coau  aJTIOMHUHHS.

[Ipumenenue amomuHus U ero coenuHenuil. Keneso. CrpoeHue artoma,

¢usznueckre U XMMHYECKHE CBOICTBA MPOCTOTO BEIIECTBA. | €HETHYECKUE pSIIbl

Fe+2 u Fe+3. Bakneiimue conu xenesa. 3HaYeHHE

JKeJes3a U ero
COEMHEHUH JJIs1 MPUPOJIBI U HAPOJHOI'O XO3SUCTBA.

JemoncTpanuu. OOpa3ibl MIEIOYHBIX U IIEIOYHO3EMEIbHBIX MeTAIIIOB. OOpasisl

CIUIaBOB. B3ammonencTBre HaTpus, JUTUA U KaJdblUsA C BOAOM. B3ammonencrBue

HAaTpUsi U Mar"Husl ¢ KUCJIOPOJIOM. B3amMoJeicTBHE METAIIOB C HEMETAJJIaMM.

[Tonyuenue ruapokcuaos xenesza (1) u (111).

JlaGopaTopHBIE OIBITHI.

12. BzanmoeiicTBUE pacTBOPOB KUCIOT U coJiel ¢ MeTayuiamu. 13. O3HakoMIieHHe

¢ pynamu xkenesa. 14. OkpamuBaHUe TJIaAMEHU COJISIMH IIEJI0YHBIX METaJIoB. 15.

B3aumoperictBue kanbiusa ¢ Bogoul. 16.IlomydeHume TuApOKCHIa KaibUusd U

uccienoBanue ero cBouctB. 17. Ilomydyenue ruapokcuaa anlOMUHUS W

HCCIIEIOBAHUE €r0 CBOMCTB. 18. B3amMojaeicTBHe Kene3a C CONSTHOW KUCIOTOM.

19. Tony4enne ruapokcunos sxenesa (1) u (111) u u3yuenue ux cBOWCTB.

IIpeaMeTHbIE Pe3yJbTATHL 00VUEHHS

Yuawuecsa oonscnot
3Hamv:



MOHATHUS: «METAJUIbDY, «PSJ AKTUBHOCTH METAILJIOBY», «IIEJIIOYHBIE METAILIbIM,
«IIETOYHO3EMENIbHBIC METAJIbI», MCIOJb30BaTh HX IMPU XapaKTEPUCTHUKE
METaJIJIOB;

XapaKTEPUCTUKY XUMHUUECKUX DJIEMEHTOB-METAJIOB (IEJIOYHBIX METAJIJIOB,
MarHusi, KaJblisi, aJIOMUHUS, JKelle3a) M0 UX MojoxeHuto B llepuoauueckoit
cucreMe xumudeckux anemeHToB J[. M. MenneneeBa (XMMUYECKHM 3HAK,
MOPSIAKOBBIN HOMEp, MEPHOJI, TpyIia, MOATPYINa, OTHOCUTEIbHAas aTOMHas
Macca, CTpoeHue aTtoma (3apsj siapa, YUCIO MPOTOHOB U HEUTPOHOB B SIpE,
o01lee YHUCIO AJIEKTPOHOB, paCHpe/eNIiEeHHE SJICKTPOHOB IO 3JIECKTPOHHBIM
CJI0SIM), MPOCTOE BEIECTBO, (hOpMylia, Ha3BaHWE W THUI BBICIIETO OKCHAA U
TUAPOKCHUIA);

CTpoeHHe, olmue (Gu3nyeckrue M XUMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-
METaJJIOB;

3aBUCUMOCTh  CBOMCTB (WM  TIpeJCKa3blBaTh CBOMCTBA) XUMHUYECKHUX
AJIEMEHTOB-METAIJIOB  (paauyc, META/UIMYECKUe CBOWCTBA  DJIEMEHTOB,
OKHCITUTEIbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMU
coeMHEHUN  (KUCITOTHO-OCHOBHBIE  CBOWCTBA  BBICIIUX  OKCHUIOB M
TUAPOKCHUIOB, OKUCITUTEILHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT TOJIOKEHHUS B
[Tepnoguueckoit cucteMe xuMuiyeckux 3yeMeHToB /. 1. Menneneena;

0011IMe XUMHYECKHUE CBOMCTBA METAJNIOB C MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) SI3BbIKA U SI3bIKA XUMUH,

COCTaBJIATH  MOJICKYJISIDHBIE  YpaBHEHUS  peakiui, XapaKTepHU3YIOIINUX
XUMUYECKHE CBOMCTBA METAJUIOB M UX COCIMHEHUH, a TAKKE DJIEKTPOHHBIE
YpaBHEHUS MPOLECCOB OKUCIEHUS-BOCCTAHOBJIECHNUS,

XUMHUYECKUE CBOMCTBA IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIJIOB, a TaKkKe
ATIOMHUHUS M KEJI€3a U UX COCJUHEHHI C MOMOIIBI €CTECTBEHHOIO SI3bIKA U
A3bIKa XUMUU;

Yuawueca oonoscnovt ymems:

UCIIOJIB30BAaTh MPU XAPAKTEPUCTUKE METAJUIOB U UX COCIUHEHUI TMOHSITHUSA:
«METAJUIb»,  «psii AKTUBHOCTH  METAJUIOB»,  «ILEJIOYHBIE  METAJIbI»,
«ILIETTOYHO3EMEIIbHBIE METAJUIbl», HCIOJb30BATh HMX MPH XAPAKTEPUCTUKE
METaJUIOB; JaBaThb XapaKTEPUCTUKY XHUMHYECKUX BJIEMEHTOB-METAJIIOB
(LIETTOYHBIX METAJJIOB, MAarHus, KaJbLUs, aJlOMHUHUSA, JKele3a) M0 HX
nonoxkeHuro B llepuogmueckont cucreme XuMudyeckux diaemeHtos . .
MenneneeBa (XUMUYECKHA 3HAK, MOPSJIKOBBIA HOMEp, MEPUOA, TpymIa,
NOArpymmna, OTHOCUTEIbHAs aTOMHAas Macca, CTpoeHue atoma (3apan sapa,
YUCJIO TMPOTOHOB U HEUTPOHOB B sape, OOIIEe YUCIO AJIEKTPOHOB,
pacrpenereHue 3JIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE BEIIECTBO,
dopmysa, Ha3BaHKWE W THUI BBICIIETO OKCHJIA M TUAPOKCHUIA);

Ha3bIBaTh COEAMHEHUS METAJUIOB U COCTABIISITh UX (POPMYJIbI IO HA3BAHUIO;
XapaKTepru30BaTh CTPOCHHE, o0mue ¢Gu3nUeckrne W XUMHYECKHE CBOWCTBA
IIPOCTHIX BELIECTB-METAILIOB;

OOBSCHATHh 3aBUCUMOCTH CBOWCTB (WJIM TIPEACKA3bIBATh CBOMCTBA) XUMHUYECKHUX
AJIEMEHTOB-METAINIOB  (paauyc, METa/UIMYeCKhe CBOWCTBA  JJIEMEHTOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU
COeMHEHUN  (KUCIOTHO-OCHOBHBIE  CBOWCTBA  BBICIIUX  OKCHUAOB M
TUAPOKCUIOB, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIOKEHHUS B
[Tepunoauueckoit cucteMe xuMudeckux 35eMeHToB J[. 1. Menaeneena;
OMHUCHIBATH  OOIME€ XUMUYECKHE CBOMCTBA METAUIOB C  IMOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) A3bIKA U S3bIKa XUMUU;



COCTaBIATH  MOJEKYJISPHBIE  YPAaBHEHUS  PEaKIUd, XapaKTePHU3YIOLINX
XUMUYECKUE CBOMCTBA METAJUIOB M MX COCIMHEHUM, a TaKKE DJIEKTPOHHBIE
YPaBHEHHUs MPOLIECCOB OKUCIEHUA-BOCCTAHOBJICHNUS,
YPaBHEHHUs DJIEKTPOJUTHUYECKON IUCCOLUMALMHU; MOJEKYJSPHBIE, IIOJHBIE M
COKpALICHHBIE HOHHBIE YPABHEHUS PEAKIUI C YYACTHEM DIIEKTPOJIUTOB;
YCTaHABIMBAaTh IPUYMHHO-CICICTBEHHBIE CBS3W MEKIY CTPOCHHEM AaToMa,
XUMUYECKOW CBSI3bI0, TUIIOM KPHUCTAJUIMYECKOM PpEIIETKH METAIOB U X
COEIMHEHUM, X OOIMMH (PU3NYECKUMH U XUMUYECKUMH CBOMCTBaMU;
ONMUCHIBATh XUMUYECKHME CBOMCTBA IIEJIIOYHBIX M  IIEJIOYHO3EMENbHBIX
METAJUIOB, 4 TAKXKE AJIIOMHHMS M JKelie3a M HMX COEAUHEHHUHA C IOMOUIBIO
€CTECTBEHHOT'O (PYCCKOT'O MJIM POJHOIO) S3bIKa U SI3bIKa XUMUH;
BBIMOJHATh, HaOMIOaTh M ONUCHIBATH XUMUYECKHH HKCIEPUMEHT IO
pPaclo3HaBaHUIO BAKHEUIINX KATHOHOB METAJIJIOB, THAPOKCH/I-MOHOB;
AKCHEPUMEHTAIBHO MCCJIEA0BaTh CBOWCTBA METAUIOB M HX COEAUHEHUU,
pemaTh SKCIEPUMEHTAIIBHBIE 3a1a4M MO TeMe «MeTabhy;
ONMKCHIBATh XUMHYECKUI IKCIIEPUMEHT C MOMOILBI0 €CTECTBEHHOIO (PYCCKOTO
WIH POJIHOTO) SI3bIKA U A3bIKA XUMUH;
IPOBOAUTH pPAaCUEThl MO XUMHUYECKUM (opMyliaM U YpaBHEHUSIM peEaklUid,
IPOTEKAIIINX C YYACTUEM METAIJIOB U UX COEAUHEHU.

MeTanpeaMeTHbIE Pe3yJbTATHI 00YUCHUSA

Yuawueca oonscuvt ymems:

paboTaTh IO COCTABICHHOMY IUIaHY, MCIOJB3ysl HApsAAy C OCHOBHBIMU U
JIOTIOJTHUTEINIbHBIE CPEJCTBA (CIPABOYHYIO JIUTEPATYpPy, CIOXKHBIE TPHOOPHI,
cpenctea UKT); ¢ momomipio yuuTenst oTOUpaTh AJisl pelieHus: yueOHbIX 3a1au
HEOOXOIMMBIE CIIOBAPH, YHIIUKJIIONEIUU, CIIPABOYHHUKH, JIEKTPOHHBIE TUCKH;
COMOCTaBISATh M OTOMpaTh MHPOPMALMIO, TOJYYCHHYIO U3 Pa3IMYHbIX
UCTOYHUKOB (CJIOBApH, SHIUKIIONEINH, CIPABOYHUKU, DJIEKTPOHHBIC IHCKH,
cetb HTepHeT);
NPEICTABISATh UHPOPMAIIMIO B BUJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
yuciie ¢ npumenenneM cpeacts UKT;
OoQOpMJIISITh CBOM MBICIIM B YCTHOW M MHUCHbMEHHOW PEUU C YYETOM CBOUX
y4eOHBIX M JKM3HEHHBIX PEUEBBIX CHUTyallMid, B TOM YHUCJIE C MPUMEHEHUEM
cpenctB UKT;
COCTaBJISATh PELEH3UIO Ha TEKCT;
OCYLIECTBIIATH JOKA3aTeIbCTBO OT MPOTUBHOTO.

Paznen 3. IIpaktukym Ne 1. CBoiicTBa METaJIOB U UX COeIMHEHUH (2 4.)

1. [lonydyeHue U CBOMCTBA COCIUHEHUN METAJIJIOB.
2. Pemrenue sKCnieprMEHTaJIbHBIX 33724 HAa PACO3HABAHUE U ITOJTyUYCHUE
COEMHEHU METAJUIOB.

IIpeaMeTHBIE pe3yabTaThl 00y4eHHUs

Yuawuiica oonocen ymemo:

oOpamiarbcsi ¢ 1abopaTopHBIM 000PYOBAHUEM M HATPEBATEIHLHBIMH MIPUOOPAMU B
COOTBETCTBHH C MMPABUJIAMHU TEXHUKU OE30TIACHOCTH;

HaOJIFOIaTh 32 CBOMCTBAMHU METAJUIOB U UX COSIUHEHUN U SIBJICHUSIMH,
MIPOUCXOIAIINMH C HUMHU;, OMTUCHIBATH XUMHUYECKHUI SKCTIEPUMEHT C TIOMOIIIHIO
€CTECTBEHHOTO (PYCCKOTO WJIH POJHOTO) S3bIKA U SI3bIKAa XUMUH;

JIeaTh BBIBOIBI IO Pe3yJIbTaTaM MPOBEICHHOTO SKCTICPUMEHTA.

MeTanpeaMeTHbIE Pe3VJAbTAThl 00YUeHUS

Yuamuiico 0oJiorcen
ymemn'



ONpeNeNaTh, HCXOAS U3 Yy4eOHOW 3adauu, HEOOXOJIUMOCTh HCHOJb30BAHUS
HaOJII0JICHUSI WIIH SKCIIEPUMEHTA.

Paznen 4. Hemetamsl (23 u)
OO6miasi xapakTepuUCTUKa HEMETA/UIOB: moJjiokeHue B Ilepuogmdeckoil cucreme
xumuyeckux snaeMeHtoB J[. WM. MenueneeBa, 0COOEHHOCTH CTPOCHHUS aTOMOB,
anekTpooTpunarenbHocTs  (D0) kakmepa «HeMeTaumuHocTwy, psag 0.
Kpucrannmueckoe CTpoeHHE HEMETAUIOB — MPOCTBIX BEIIECTB. AJUIOTPOIHUS.
dusznyeckue CcBoCTBa HeMETaLIOB. OTHOCUTENIBHOCTh TMOHATHUHA «METALDY U
«Hemetaiuy. Bomopoxa. Ilonmoxenue Boaopoma B Ilepuomuueckoi cucreme
xumuueckux snemMeHToB . WM. MenneneeBa. CTpoeHue atomMa M MOJIEKYJIBI.
DU3NYECKUE U XMMUYECKUE CBOMCTBA BOAOPOJIA, €r0 MOJYYEHUE U MPUMEHEHUE.
Ctpoenne monekynel. Bomoponnas xumuueckas cBsi3b. Dusznueckue CBOMCTBA
BOAbl. AHOMaIWU CBOWCTB BOJBI. [uiapodunbHbie U TUAPOPOOHBIC BEIIECTBA.
Xumuueckue CcBoMcTBa Boabl. KpyroBopor Boabsl B mpupoae. Bomoouuncrka.
Abspanus Boabl. beiToBbie (GuiabTpbl. MuHepanbHble BOJBI. JlucTUIIMpOBaHHAS
BOJIa, €€ MoJy4yeHue u npumeHenue. O01mas xapakrepuctuka raioreHoB.CTpoeHue
aToMoOB. [IpocThie BelecTBa U OCHOBHBIE COCIMHEHHWS TAJIOT€HOB, UX CBOWCTBA.
Kparkue cBenenust o xjaope, 6pome, ¢prope u Hozae. [lpumeHeHre raJoreHoB U UX
coeuHeHud B HapogHoM xo3diicTBe. Cepa. CrpoeHue aroma, ajuIOTpPOMNHS,
cBOiicTBa M mnpuMeHeHue pomobuueckor cepbl. Oxkcunbl cepsl (IV) u (VI), ux
MOJIy4YeHHUE, CBOMCTBA U NTpuMeHeHne. CepHas KUCI0Ta U €€ COJIU, X TPUMEHEHHUE
B HapoJHOM Xxo3sicTBe. [Ipon3BoacTBO cepHOil kKuCHOThl. A30T. CTpoeHHe atoMa
U MOJIEKYJIbl, CBOWMCTBAa IPOCTOrO BellecTBAa. AMMHAK, CTPOCHHE, CBOMCTBA,
noyiydyeHue u npuMmeHenue. Coam aMMOHUS, UX CBOMCTBA U IpUMEHEeHHE. OKCUIbI
azora (II) m (IV). A3oTHas KucjiaoTa, €€ CBOWCTBAa M mMpuMeHeHue. Hurtpatel u
HUTPUTHI, TpoOJeMa HUX COAEpKaHUS B CEIIbCKOXO3SUCTBEHHOW MPOIYKIUU.
Azotubie ynoopenus. ®ochop. Ctpoenne atoma, amioTpoIus, CBOMCTBa 6eIoro u
KkpacHoro ¢ocdopa, ux npumeHeHre. OcHoBHbIE coeuHeHus: okcul pochopa (V)
u oprodpochopHas kuciora, ¢ocharel. DochopHble yHAOOpeHUA. YTIEpO.
Ctpoenne aToma, ajIOTPONMs, CBOMCTBa MoAMQUKanuid, npuMeHenne. OKCUIIbI
yraepona (II) u (IV), ux cBolictBa u npuMeHeHue. KapOoHaThl: KaJablIUT, COA,
NoTalll, X 3HAaYEHUE B MPUPOJE U KU3HU denoBeka. Kpemuuii. CTpoeHune aToma,
KPUCTAJUIMYECKU KpPEMHHUI, ero cBoiicTBa U nmpuMeneHue. Okcupg kpemuus (IV),
€ro NpHUpOAHbIE Pa3HOBUAHOCTH. CHIIMKAThl. 3HAUEHUE COEIUHEHHI KPEMHHS B
YKUBOU M HEXKUBOM npupoze. [IoHATHE 0 CHIIMKAaTHOW NPOMBILLICHHOCTH.
JemoncTpanuu. OOpasnpl rajloreHOB — IPOCTHIX BelIecTB. B3ammoneicTBre
rajioreHoB C HAaTpUeM, C aJIIOMUHHEM. BbITecHeHHE XJopoM OpomMa WM HoAa W3
pacTBOpOB HX coJiel. BzaumMopnencTBHe ceppl € MeETaulaMH, BOJOPOAOM H
KUCJIOpOJIOM. B3anMoieiicTBE KOHUEHTPUPOBAHHOW a30THOW KHUCIIOTBI C MEJIBIO.
[Tornomenue yrieM pacCTBOPEHHBIX BELIECTB MJIM ra3oB. BoccTaHOBIEHNE MEIU U3
ee okcuma yriaem. OOpasibl TPHUPOJHBIX COSAMHEHHWH XJopa, cepsl, ¢ocdopa,
yraepoaa, kpemans. O0pa3iibl BAXKHEHIITUX JJISI HAPOJHOTO XO35HCTBA CYIh(aTOB,
HUTPATOB, KapOOHATOB, (pocharoB. OOpa3Ikl CTEKIIA, KEPAMUKH, IIEMEHTA.
Jlaboparopusbie omnbiThl. 20. IlomyueHue u pacno3zHaBanue Bogopona. 21.
HccnenoBanne MOBEpXHOCTHOTO HATSKEHUS BOABL. 22.PacTBOpeHne nepMaHraHara
KaJIMsl WJIM METHOTO Kyropoca B Bojie. 23. ['maparanusi 00e3B0KEHHOTO CyJibjaTa
meau (I1). 24. I3roTtoBieHne TUIICOBOTO OTIIEYATKA.
25. O3HakoOMJIEHHE C KOJUIEKIMEH OBITOBBIX (GUIABTPOB. 26. O3HAKOMIIEHHE C
COCTaBOM MHUHEpPAIbHOM BOJBI. 27. KauecTBeHHass peaklusi Ha TallOr€HU]I-UOHBI.
28. Ilonyuenue u pacro3HaBaHue kuciopoaa. 29. ['opeHue cepbl Ha BO3AYXE U B



kucinopone. 30.CBoiicTBa paz0aBiieHHON cepHOM KUCIOTHL. 31. M3yueHue cBOWMCTB

ammuaka. 32. PacnoznaBanue cosieit ammonusi. 33. CBoilicTBa pa30aBieHHOM

a30THOM KUCIOTHL. 34. B3auMoAeiCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI C

Menbto. 35. T'openne dochopa Ha Bo3ayxe U B kuciopone. 36. PacnosnaBanue

docdaros. 37. 'openue yris B kuciopoae. 38. [lonydeHue yroiabHON KUCIOTHI U

m3yuenue ee cBoucTB. 39. Ilepexon kapOoHatoB B ruapokapoonatsl. 40.

Paznoxxenne ruapokapbonara HaTpus. 41. IlomydeHune KpeMHEBOW KHUCIOTHI U

H3y4YEeHUE €€ CBOMCTB.

IIpeaMeTHBIE PEe3YILTATHLI 00YV4YeHUsI
Yuawueca oonscnot

3Hamb:

e TMOHATUS: «HEMETAUIb», «TaJOTEHBbI», «ALIOTPOINHBIC BUIOU3MECHEHUSY,
(GKECTKOCTBH BOJBD», «BPEMEHHAsl )KECTKOCTh BOJIbI», «ITOCTOSHHAs! JKECTKOCTb
BOJIbI», «001Iasi KECTKOCTh BOJIBI»

*  XapaKTEPUCTUKY XMUMHUYECKHUX DJIEMEHTOB-HEMETAJUIOB (BOJOPOJA, TaJIOTCHOB,
KHCTIOpO/ia, cephl, a3oTa, (ochopa, yraeposa, KpEMHHUSA) MO UX MOJIOKEHUIO B
Ilepponnueckorn cucreme xumuueckux oaemeHtoB JI. M. Menneneesa
(XMMHYECKUN 3HAK, TOPSAJIKOBBIM HOMEp, TNEPHOJ, TpYIIa, MMOArPYIIa,
OTHOCHUTEJbHAs aTOMHAsl Macca, CTpPOEHUE aToMa (3apsij siapa, YUCIO IPOTOHOB
U HEUTPOHOB B sijipe, 00IIee YKCIIO 3JIEKTPOHOB, pacIpeiesieHue 3JIEeKTPOHOB
0 3JEKTPOHHBIM CJIOSIM), TPOCTOE BeIIeCTBO, (oOpMyria, Ha3BaHWE U THI
BBICIIIETO OKCHJIA ¥ TUAPOKCHAA, GOpMya U XapakTep JIETy4ero BOAOPOJIHOTO
COCTMHEHUSA);

* COEIMHEHMS] HEMETAIIJIOB M COCTaBISATh UX (OPMYIIbI IO HA3BAHMIO;

« cTpoeHue, oOume ¢Gu3NUecKrue U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAIIJIOB

¢ XUMHUYECKHE CBOWCTBAa BOJOpPOJA, TaJOr€HOB, KHUCIOpOAa, CEPBI, a30Ta,
docdhopa, rpadura, aimaza, KpEeMHHUS W HX COCAMHEHUH C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOr0 WM POJHOTO) A3bIKA U A3bIKa XUMUH;

CIIOCOOBI YCTpPaHEHHUS

AKECTKOCTH BOJIbI

Yuawuecsa oonsxncnot

ymemup:

* HCHOJI30BaTh IpPHU XapaKTEPUCTUKE METAUIOB U MX COCAWUHEHUN MOHSATHUSA:
«HEMETaJUIbD», «TaJOT€HbD», «AJUIOTPOIHBIE BUIOU3MEHEHUS», <GKECTKOCTD
BOAbD», «BPEMEHHAsl >KECTKOCTb BOJIbI», «IOCTOSHHAS YECTKOCTb BOJbI»,
«00111ast )KECTKOCTh BOJIBIY;

« JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX IIIEMEHTOB-HEMETAIIOB (BOAOpOAA,
TaJIOTeHOB, KHCIIOpOja, cephl, a3ora, (ocdopa, yriaepoaa, KpeMHHUS) MO UX
nonoxxkeHuro B llepuogmueckoint cucreme Xxumudeckux daemeHto . .
MenneneeBa (XUMUYECKHM 3HAK, MOPSJIKOBBIM HOMEpP, NEPHUOJ, TpyIa,
NOArpynna, OTHOCUTEIbHAs aTOMHAas Macca, CTpoeHHe atoma (3apsan sapa,
YUCJIO MPOTOHOB U HEUTPOHOB B sape, OOIIEee YUCIO AJIEKTPOHOB,
pacrpeielieHue 3JIEKTPOHOB IO JJIEKTPOHHBIM CIIOSIM), MPOCTOE BEIECTBO,
dbopmyna, Ha3BaHME W THUIl BBICHIETO OKCHUJA WU TUIAPOKcHUIA, (popmyia u
XapakTep JIETy4ero BOJAOPOJAHOTO COCIUHEHNSA );

* HAa3bIBaTh COCIMHEHUS] HEMETAJIJIOB U COCTABIATH UX (POPMYIIBI IO Ha3BAHUIO;

*  XapaKTepu3oBaTh CTpOEHHE, Oo0ume (U3NYECKHEe M XUMHYECKHUE CBOMCTBA
MPOCTBHIX BEILIECTB - HEMETAJIIOB;

«  OOBSACHSITH 3aBUCUMOCThH CBOMCTB (MJIM MpEACKa3bIBaTh CBOMCTBA) XMMHUUYECKUX




AJIEMEHTOB-HEMETAIUIOB (pauyc, HEMETAJUIMYECKUE CBOICTBAa 3JIEMEHTOB,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX UMHU
CoeMHEHUN  (KMCIOTHO-OCHOBHBIC  CBOMCTBA  BBICIIMX  OKCHJOB H
TUAPOKCUIOB,  JIETYYUX  BOJAOPOAHBIX  COCIMHEHUH,  OKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE CBOWMCTBA) OT ToyiokeHust B llepuonuueckoil cucrteme
XxuMHYecKux d1emMeHToB 1. 1. Menneneena;

e OIHUCHIBaTH OOIIME XUMHUYECKUE CBOMCTBA HEMETAJJIOB C IOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO UJIM POJHOTO) A3bIKA U S3bIKa XUMUU;

e COCTaBISITb  MOJICKYJISIDHBIE  YpaBHEHHMS  pPEaKIMii, XapaKTepU3YIOIIUX
XUMUYECKUE CBOMCTBA HEMETAUIOB U UX COCIMHEHUH, a TaKKe JIEKTPOHHbIC
ypaBHEHUS MPOIECCOB OKUCIICHUSI- BOCCTAHOBJICHUS;

* YpaBHEHHS DJEKTPOJIUTHYECKONW JTHCCOLMAIIMU; MOJEKYJSpPHbIE, TOJHBIE U
COKpaIleHHbIE HOHHBIC YPABHEHUS PEAKIIUN C yUaCTHEM DJICKTPOIUTOB,;

+ YCTaHaBJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBS3M MEXIY CTPOCHHEM aToMma,
XUMUYECKOU CBSI3bIO, TUIOM KPUCTAJUIMYECKOW PENIeTKH HEMETaUIOB M UX
COCMHEHUH, UX OOIUMH (PU3UIECKUMH U XUMUYECKUMHU CBOMCTBAMU;

* OIKCHIBAaTh XUMHUYECKUE CBOMCTBA BOJOPOJIa, TajJOT€HOB, KHUCIOPOJA, CEPHI,
azora, ¢ocdopa, rpadura, anmaza, KPpEMHUS U UX COCTUHECHUM C MOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIM POJTHOTO) SA3bIKA U SI3bIKa XUMUH,

e OIKUCHIBaTh CIOCOOBI  yYCTPAHEHUsI JKECTKOCTH BOJABI W BBINOJHATH
COOTBETCTBYIOIIUN UM XUMUYECKHUI IKCIICPUMEHT;

 BBINOJHATH, HAOMIOMAaTh U OINHUCHIBATH XUMHUYECKHU OKCIEPUMEHT TIO0
pacno3HaBaHUIO MOHOB BOAOPOJIa 1 aMMOHUS, Cylb(aT-, KapOOHAT-, CHIIUKAT-,
docdar-, xsopua-, OpoMuI-, HOAUI-UOHOB;

¢ OJKCIEPUMEHTAIIBHO HCCIEN0BAaTh CBOWCTBA METAJIOB M HMX COEIUHEHHIA,
pemaTh SKCepUMEHTAIbHbIE 3a1a4l 110 TeMe «HemeTramby;

* OIHKCHIBATH XUMHUUYECKUN IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PyCCKOIO
WJIN POJHOTO) SI3bIKA U S3bIKA XUMUU;

« TMPOBOJUTH pacUeThl MO XWMUYECKHUM (OpMyJiaM M YpPaBHEHHUSAM pEaKIIHi,
IPOTEKAOIINX C YYACTUEM HEMETAIUIOB U UX COEAUHEHU.

MeTanpeaMeTHbIe Pe3yJbTAThI 00YYeH U

Yuawueca oonoscnovt ymems:

« OpraHu30BBIBaTH y4eOHOE B3aUMOJCHCTBHE B TpYyIIe (pacmpeneisTtb pPoJH,
JIOTOBAPUBATHCSA IPYT € IPYroOM U T. 1.);

* MpPEeaBUIETH (MPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHMUII;

« TIOHUMAaTh MPUYUHBI CBOETO HEYCIeXa U HAXOAUTh CIOCOOBI BHIXOJA M3 ITOM

CUTYalluu;

+ B JIMAJIOTE C YYUTEJIEM YUYUTHCS BHIPA0ATHIBATh KPUTEPUU OIIEHKU U OTIPEACIIATh
CTETICHb YCTEIIHOCTH BBITIOJIHEHHSI CBOEH pabOThI M PabOThI BCEX, UCXOMIS U3
UMEIOIINXCSI ~ KPUTEPUEB, COBEPIICHCTBOBAThH  KPUTEPUU  OLECHKH U
M0JIb30BAThCSI UMU B XOJI€ OLICHKU U CAMOOLICHKU;

« OTCTauBaTh CBOIO TOUKY 3pEHUS, apTYMEHTHUPYS €€;

« TIOATBEPXAATh APTyMEHTHI (haKTaMu;

* KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO;

 CIyWIaTh JIPYTHUX, NBITATHCA MPUHUMATH APYTYIO TOUKY 3pEHHUS], ObITh TOTOBBIM
WU3MEHUTh CBOIO TOUKY 3PEHUS;

* COCTaBIATH pedepaT Mo onpeaeacHHol hopme;

Paznen 5. [Ipaktukym Ne 2 CpoiicTBa coeJMHEHU HEMETAIOB (2 4)

1. Pemenue skcnepuMeHTaIbHBIX 3a1a4 1o Teme «lloarpynna kuciopoja, a3ora,

yTIIepoaay.




2. Tlonydenue, coOupanue u pacno3HaBaHUE Ta30B.
IIpeaMeTHBIE Pe3VJIbTATHLI 00YYeHUsI
Yuawueca oonscnot
ymemp:
oOpaiatbes ¢ 1abopaTOpHBIM 000PYIOBAHUEM U HArpeBaTeIbHBIMU MPUOOPAMU B
COOTBETCTBUH C MPABUIAMU TEXHUKHU 0€30MIaCHOCTH;
HaOJII0/1aTh 3a CBOMCTBAMHU HEMETAJJIOB U UX COCAMHEHUN U SIBJICHUSMH,
MIPOUCXOAIIUMH C HUMU; OMUCHIBATh XUMUYECKUM SKCIIEPUMEHT C TTOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) S3bIKA U SI3bIKa XUMUU;
JienaTh BBIBOIBI O pe3yjIbTaTaM MPOBEICHHOTO YKCIIEPUMEHTA.
HCNO/IB30BAaTHL MNPUOOPETEHHBbIE 3HAHUSL W YMEHHs B TMPaAKTHYECKOi
AesiTeJIbHOCTH U NMOBCEIHEBHOM KU3HM /ISl TPUOOPETEHHbIE 3HAHUS U YMEHUS B
MPaKTUYECKON JEeATeIbHOCTU U TMOBCEJHEBHOM KU3HU [JIsi  0€30macHOro
oOpalleHust ¢ BEIECTBAMHU U MaTepuajIaMHu.
MeTanpeaMeTHbIe Pe3VJIbTATHLI 00YYeHUsI
Yuawueca oonrcrnot ymemsn:

- HaGmronath 3a CBOMCTBaMH BEIIECTB M SBJICHUSMH, MPOUCXOISAIIAMU C

BEII[ECTBAMU.

«  OnuceiBaTh XUMHUYECKUM IKCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO

(pPyCcCKOTo WJIM POJAHOTO) SI3bIKA U SI3bIKA XUMUHU.

« CocTaBnsiTh BBIBOJI 110 PE3yJIbTaTaM IMPOBEICHHOTO IKCIIEPUMEHTA
Paznen 6. Oprannueckue coenuHeHus (16 4.)

IIpeqmer  oprannueckod  XxuUMUH.  BemjectBa  opraHuyeckue U
Heopranudeckue. [IpuunmHbl MHOTOOOpa3usi opraHuyeckux BemiecTB. [IpuposHbie
U CHHTETHUYECKHE OPraHMYECKHE BEIIECTBA. BaJE€HTHOCTh M CTENEHb OKUCIICHHUS
aToma yriepoja.l’'omonoruueckuil psij ajakaHoB: obmias Gopmyiia, HOMEHKJIATypa,
U30MepHUsl yriaepoaHoro ckenerta. Panukan. ®usmyeckne CBOWCTBA METaHa.
XHWMHUYECKHE  CBOMCTBA  alKaHOB: TOpPEHHE, TEPMHYECKOE  pPa3JI0KEHUE,
rajoreHMpoBaHue, AETUIPUpPOBaHUE (Ha MpUMEpax MeTaHa U 3TaHa). [Ipumenenue
MeTaHa. [omonoruyeckuii psii amkeHoB: obmas Qopmyna, HOMEHKJIATypa,
U30MEpHUsl  YIJIEPOJAHOTO CKEJIeTa M IMOJOKEHHS CBs3U. J[BOWiHas CBs3b.
XuMHUYeCcKre CBOMCTBa 3TWiCHA: ropenue, npucoemunenne H2, Cl2, HCI, H20.
KauecTtBeHHass peaknuss Ha JBOMHYIO CBsI3b. TpoWHas cCBs3b. llomydeHne
KapOuaHeiM  criocoOom. CBoicTBa aleTWICHAa: TOpPEHHE, TpUMepH3aIus,
npucoenuHenrne xyuopoBogopona. Ilomydyenwe mnonuBuHMIxIopuaa. OoOmas
dbopMyIia U TOMOJIOTUYECKUIA PSiJ] CTUPTOB,

HOMEHKJIaTypa. DTaHOJI U METaHOJI, UX (PU3MOJIIOTHYECKUE CBOWCTBA M 3HAYCHUE.
ATOMHOCTh CHHPTOB. OTHICHIJIMKOJb, TIUIEpHH, uX 3HadeHue.llonartue 00
anpIeTuaax Ha TpUMEpPEe YKCYCHOTO anpraeruaa [loHsTtue 00 OZHOOCHOBHBIX
KapOOHOBBIX KHUCJIOTaX Ha IpuMepe YKCYCHOM KHUCJIOTBI. Eé
HapOJAHOXO034iCTBeHHOE 3HaueHue. JKupHble KucnoThl. CTpOEHHE CIIOKHBIX
a¢upoB. Peakius

srepudukanmu, e€ odpatuMocTs. CioxxkHbIE YPUPHI B IPUPOJAE, UX TPUMEHEHUE.
XKupsl kak clioxHbIe 3QUPHI TPEXaTOMHOTO CIUPTA INIMIIEPUHA U KUPHBIX KUCIIOT.
Ou3nNYeCKue M XUMHYECKHE CBOWCTBAa JKHUPOB. [WMIOpONM3 W TUIPUPOBAHUE.
[lonsiTue o wMbuUTaX. AM@OTEPHOCTh AMUHOKHUCIOT, HMX B3aUMOJCUCTBUE C
KHCJIOTaMH U 1IenoyaMu. buonorndeckoe 3HayeHHWEe aMHUHOKHUCIOT. benkwu.
[lentunnas cBsa3b. CocTaB, CcTpoeHHE U OHOJOTMYECKas pojib OEIKOB.
Pacno3snaBanue OenkoB. YriieBoAbl, uUX Kiaccudukanusa. [oko3a, caxaposa,
KpaxMall U 1ejuTono3a. buonoruueckas poib yrieBoaoB. CTpykTypHas Gopmyna




TTIOKO3bl  (ampaeruanas ¢opma), €e XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE W

Oouonornyeckas poyib. OpykTo3a Kak H30Mep IIOKO3bl. CpaBHEHHE Kpaxmana U

1enono3bl. X gusnyeckue CBOIMCTBA, HAXOXKIECHUE B MPHUPOJIE U NMPUMEHEHHE.

I'mpposms. IlpuponHble, XUMHYECKME W CHHTETHYECKHE MoauMepsl. Peaknuun

MONIMMEPU3alMM U NoJuKoHAeHcauuu. OcHoBHblE moHATHS xumun [IMC:

IIOJIUMEP,  MOHOMEP,  MAaKpOMOJIEKYJa,  CTPYKTYpHOE  3BEHO,  CTEIICHb

nonumepusanuu. Ilnactmaccel 1 BOIOKHA.

JdemoncTrpanuu. KadecTBEHHOE ONpENENICHHE YIVIEPOJa B  OPraHUYECKHX

BemiecTBax. O3HakoMJIeHHE ¢ OOpa3laMu H3JeIud U3 nojaudTuieHa. JlelcTBue

YKCYCHOM KHCJIOTBI Ha WHIAMKATOPBI, B3aUMOJIECHCTBUE C METaUlaMH U COHOM.

CpaBuenue cBoictB Mbutla U CMC. OOpasupl TBEpABIX W KHUAKUX KUPOB.

PactBopumocTs xupoB. [lonyyeHne CioXHbIX )KUPOB.

JlabopaTopHblie onbIThbl. 42. V3roTOBIEHUE MOJEIEN MOJIEKYJ YIi€BOJIOPOJIOB.

43. O3nakomJieHHE ¢ oOpasiiamu HePTenpoaykToB.44. DTUIICH, €romnojiydeHue u

cBoiicTBa. 45. AueTwieH, €ro mnoJiydeHHe U CBoicTBa. 46.3HAKOMCTBO C

oOpasznamu yrieBojioB. [lelictBue iona Ha kpaxmain. 47. JleHarypaiusi O€JIKOB.

IIBetHbie peakuuu OenkoB. 48. 3HAKOMCTBO C 00pa3llaMu MPUPOJHBIX U

XUMHUYECKHUX MOJIMMEPOB

IIpeameTHBIE pe3yabTATHI 00y4YeHUsI

Yuawueca oonxncnl 3namo:

¢ XUMHYECKYI0 CHMBOJHUKY: 3HAaKM XHMHYECKHX DJJIEMEHTOB, (OpMYyIIbI
OpraHWYECKUX BEIIECTB W YpPaBHEHUS XHUMHYECKHX pPEaKUUh C ydacTUEM
OpraHWYECKUX BEIIECTB;

« Ba)XKHEHIINE XMMUYECKHE MOHITHS: TOMOJOTHUECKUN Psifl, pauKal, U30MEpPHs,
HOMEHKJIATypa OpPraHWYECKUX BEIIECTB, BAJICHTHOCTb U CTENEHb OKHUCICHUS
yriaepoja B OPraHUYECKUX COCMHEHUSAX, XMMHUYECKasi CBs3b, KIACCHU(pUKALIUS
OpraHUYECKUX PEaKUUi U BEIIECTB;

* OCHOBHBIE 3aKOHBI XUMUU: TEOPUS CTPOCHUS OPTAHUYECKUX

BemectB A.M.bytneposa

Yuawueca oonoscnovt ymems:

* HAa3bIBaTh: COCIMHEHUS KJIACCOB OPIraHUYECKUX COETUHEHHI;

«  OOBSCHATH: 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB OPraHUYECKUX COCTMHEHU B
3aBUCUMOCTH OT CTPOCHUS YIJIEBOJOPOJIHOTO CKEJIeTa, HATNYUs
(GYHKITMOHAIBHON TPYTITIHI;

*  XapaKTepHu30BaTh: 0COOEHHOCTU CTPOCHMSI aTOMa YIJIepoa, CBSI3b MEXY
COCTaBOM, CTPOCHHUEM U CBOMCTBAMU OPTaHUYECKUX BEIECTB; OCHOBHBIC
XUMHUYECKUE CBOMCTBA OPraHUYECKUX BEILECTB;

*  OIpEAENAThH: COCTaB BEUIECTB 110 GopMyJiaM, IPUHAIJIEHKHOCTh BEIIECTB K
ONPENEIICHHOMY KJIACCY COEUHEHNM, BAJICHTHOCTD U CTENIEHb OKUCIICHUS
AJIEMEHTA B COCTMHEHUAX, TUIl XUMUYECKOU CBSI3U B COCAMHEHUSAX;

*  COCTaBJISITH: (DOPMYJIbI OPraHUYECKUX COEUHEHUM, YPABHEHUSI XUMUUYECKUX
YPaBHEHUH PEAKIUNA C yYaCTUEM OPraHUYECKUX COCTUHEHHUI;

« oOpamaThCsi: ¢ XUMHYECKOU MOCYI0M 1 000py/I0BaHHUEM;

*  pacIiO3HaBaTh ONBITHBIM ITyTEM: HENIPEIEIbHBIC YIIIEBOLOPOIHI,
UIECHTU(PUIUPOBATH OPTAaHUYECKUE BEIIECTBA;

*  BBIYMCJIATH IPUMEHUTEIBHO JJIsI OPTaHUYECKUX COCTMHEHUI: MaCCOBYIO JOJIIO
XUMHYECKOr0 3JIEMEHTA 0 JOpMYJIe COEMHEHUS; MACCOBYIO JOJIIO BEIIECTBA
B PAcTBOpPE; KOJIMYECTBO BEIIECTBA, 00BEM HUJIM MACCY 10 KOJIMYECTBY
BELIECTBA, 00BEMY MJIM MACCE PEareHTOB WM MPOAYKTOB PEAKLIMH, OIPEEIATh
10 MacCOBOM JI0JIE€ AJIEMEHTOB B BEILIECTBE (POPMYITy BELIECTBA;



« MpPUOOPETCHHBIC 3HAHUS U1 YMEHUS B MPAKTUYECKOU JIESITEIIbHOCTH U
MOBCEIHEBHOM XKU3HU 7151 0€30MacHOr0 0OpallleHHsl C BEIECTBAMU U
Marepuanami.

MeTanpeaMeTHbIe Pe3YJIbTAThI 00Y4YeHUs

Yuawueca oonscnot

ymembo:

« CocTaBisaTh TpauKi Ha OCHOBE TEKCTa, B TOM YHUCJIE C TPUMEHEHHEM CPEJICTB

UKT

«  HnmoctpupoBath npuMepaMu OCHOBHBIE TIOJIOKEHHUS TEOPUU
ANEKTPOJIUTUYECKON JUCCOIUALINN; TEHETUYECKYIO B3aUMOCBS3b MEXKY
BellecTBaMu (IIPOCTOE BEIIECTBO — OKCHJ — THAPOKCHUI — COJIb).

- PaznuyaTh KOMIIOHEHTHI JIOKAa3aTENbCTB (TE€3UCOB, ApPryMEHTOB U (HOPMBI

JI0Ka3aTeIbCTBA).

« IIpoBoauTh OIIEHKY COOCTBEHHBIX JOCTUKEHUM B YCBOCHUU TEMBI.

- KoppektupoBaTh CBOM 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM PE3YIHTATOM.

« [lonydars xumudeckyro UHGOPMAIUU U3 PA3TUIHBIX UCTOYHUKOB.

Paznen 7 Xumus u xxu3Hb (2 4)

UYenoBek B MUPE BEIIECTB, MAaTEPUATIOB U XUMUUYECKUX PEaKIuii. XUMUs U
310poBke. JIekapcTBEeHHBIE TTpenapaThl; MPOOIEMBbI, CBSI3aHHBIE C UX
npuMeHeHreM. Xumus u nuiia. KomopuifHOCTh 6EIKOB, dKUPOB U YTIIEBOOB.
KoHcepBaHThI MUIIEBLIX MPOAYKTOB. (TOBApEHHAsI COJIb, YKCYCHAs KUCIIOTA).
XHUMHUYECKHE BEIIECTBA KaK CTPOUTEIbHBIE U TIO/ICJIOUHBIC MaTepHabl (Med,
MpaMop, U3BECTHSIK, CTEKJIO, IEMEHT). [[prupoHbIE HCTOYHHUKHU YTIIEBOIOPO/IOB.
Hed b 1 npupoau6s1ii a3, ux NpuMeHeHne. XUMUYECKOE 3arpsi3HeHNe
OKpYXarolen cpenbl u ero nocienctsus. [Ipobiemsr 6€30MacHOro NCIoIb30BaHUS
BEILECTB M XUMUUECKHUX PEAKIIMI B TOBCETHEBHOM )XKU3HHU. TOKCUYHBIE, TOPIOYUE U
B3pPBIBOOIIACHBIE BEIECTBA. bhITOBass XUMHUUECKast TPaMOTHOCTb.

JlemoHcTpanuu
Komnexmuu: «Munepainsi», «Y 1oopenus» «HedTs», OOpa3ubl: KpeMHe3eM, KBapil,
MIOJICBOM IIITAT, CHIIMKATHBIN kupnud, Gapdop, pasHe, IeMeHT, XpycTalb,
ONTHUYECKOE U OKOHHOE CTEKIIO.

IIpeaMeTHBIE Pe3yJIbTATHI 00YYEHUS

Yuawueca oonsncnot

3HamMb:

* JICKapCTBEHHBIE MpeMnapaThl; MPoOJIEMbI, CBI3aHHBIE C X TPUMEHEHUEM.

* KOJOPUHUHOCTH OEIKOB, >KUPOB U VYIJIEBOJAOB. KOHCEPBAHTHI MHIIEBBIX

MPOIYKTOB.

* MPUPOJHBIC UCTOYHUKH YTIEBOJOPOJOB. XUMUUYECKOE 3arpsI3HEHHE
OKpY’KaroUel Cpeibl U €ro MOCIeACTBUS.

« TpoOiemMbl 0€30MacCHOTO HMCMOJIB30BAHMS BEIIECTB U XMUMHUYECKUX PEaKINil B

[MOBCEHEBHOM KU3HHU.

* TOKCHYHbIE, TOPIOYHE U B3PHIBOONIACHBIE BEIIIECTBA

Yuawueca oonscnvt ymeme:

* TMPUMEHSTH MOJYYEHHbIC 3HAHUS U YMEHUSI JJ1s1 0€30IaCHOr0 UCTOIb30BaHUs
BEILECTB U MAaTEPHUAJIOB B OBITY, CETLCKOM XO3ICTBE U HA MPOU3BOJICTBE,
pelIeHns MPaKTUYECKUX 3a7a4 B TOBCEIHEBHOM KU3HU, MPEIYNPEIKICHUS
SIBJICHUH, HAHOCSIIUX BPEJ 3/I0POBBIO UEJIOBEKA U OKPYKAIOLIEH cpejie

MeTanpeaMeTHbIe pPe3VJIbTATHI 00YYeHUs

Yuawueca oonscnn

ymembo:




« (opmynupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIHIO,
*  CaMOCTOATENILHO CO3/1aBaTh aJITOPUTM JIESITEIIBHOCTH MPU PEUICHUH MPOOIEMBI
JIMYHOCTHBIC PE3YILTAThI O0YICHUS

Yuammuncs J0JKeH:

3HAMb U NOHUMAMb, OCHOBHBIC UCTOPUUECKHE COOBITHS, CBSI3aHHBIEC C PA3BUTUEM
XUMUU U OOIIECTBA; HOCTWXKEHUS B 00JIACTH XUMUU U KYJIbTYpPHBIE Tpaguluu (B
YaCTHOCTH, HAy4HbIC TPAJIUIIMKM) CBOCH CTpaHbl; OOIIEMHUPOBBIC TOCTUKEHUS B
00J1acTU XUMHH; OCHOBHBIC MPUHITUIIBI U TIPAaBUJIa OTHOIIEHUS K MMPUPOJIE; OCHOBBI
3I0pPOBOTO 00pa3a KU3HH U 3]J0POBhECOEPETAIONTUX TEXHOJIOT U,

MpaBUJia MOBEJICHUS B YPE3BbIYAHHBIX CUTYAIUSX, CBA3AHHBIX C BO3JICHCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIC MpPaBa U 00s13aHHOCTH rpakaHuHA (B TOM YHUCIIC
y4allerocs), CBI3aHHbIE ¢ TUYHOCTHBIM, MPO(PECCHOHATBHBIM U KU3HEHHBIM
CaMOOTPEICIICHUEM; COIIMATILHYIO0 3HAYMMOCTD U COZIep KaHue Tpodeccuid,
CBSI3aHHBIX C XUMHEH;

UCHbIMbIGAMb: YYBCTBO TOPJOCTH 3a POCCUMCKYI0O XMMHUYECKYH) HAayKy U
YBaXXEHUE K UCTOPUU €€ Pa3BUTHUS, YBAXKCHUE U MPUHATUE JOCTHKECHUU XUMUH B
MUpe; J000Bb K NPHUPOJE; YBAKEHUE K OKPYKAIOMUM (y4alluMCs, YIUTENSIM,
POAMTENSIM U ApP.) — YMETh CIyIIaTh W CJBIIIATh MMapTHEpa, NMPU3HABATH MPABO
KaXXJIOT0 Ha COOCTBEHHOE€ MHEHUE, MPUHUMATh PEIICHUS C YYETOM MO3UIUHA BCEX
YYaCTHUKOB, YYBCTBO TMPEKPACHOTO W OCTETHUUYECKUX YYBCTB Ha OCHOBE
3HAKOMCTBAa C MHPOM BEIIECTB M WX TMPEBpAICHUH; CaMOYBaOXCHHE U
AMOIMOHAIBHO-TIOJIOKUTEILHOE OTHOIIIEHUE K ce0e; npuznagams: TEHHOCTD
3I0pOBbsl  (CBOEro W JIPYTUX JiOJiel); HEOOXOIHMMOCTh CaMOBBIpAXKEHUS,
caMopeann3alyy, COLMAIBHOTO MPU3HAHMUS;

0Cco3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTBH) K CAMOCTOATENIbHBIM MOCTYIKaM U
NENUCTBHSM, OTBETCTBEHHOCTh 34 UX PE3YJIbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH)
OTKPBITO BBIPAXKaTh M OTCTAaWBaTh CBOK MO3ULHUIO U KPUTUYHO OTHOCHUTBHCSA K
CBOUM IOCTYIIKaM;

npoOA6AAMb: DKOJIOTHYECKOE CO3HAHUE; J00pOKEeNIaTeNbHOCTh, JOBEpUE U
BHUMATEIBHOCTh K JIFOASIM, TOTOBHOCTh K COTPYAHHYECTBY M ApYKOe€, OKa3aHUIO
IOMOIIIK TeM, KTO B HEH HyXKJaercs; OOOOIICHHBIH, YCTOWYUBBHIA W
n30MpaTeNbHbI TT03HABATEIbHBIN MHTEPEC, UHUIIMATUBY U JIO003HATEIHLHOCTH B
U3YYEHUU MHUpa BEIIECTB U PEAKLMU; LIEJICYCTPEMIEHHOCTh U HAaCTOWYHUBOCTH B
JNOCTH>KEHUU LieNIel, TOTOBHOCTh K MPEOJOJICHUIO TPYAHOCTEH; yOEKIEHHOCTh B
BO3MOXHOCTH TIO3HAHUS TMPHUPOJIBI, HEOOXOAMMOCTA Pa3yMHOTO HCIOIb30BAHMUS
JOCTIDKEHUH HAyKM W TEXHOJIOTWH Uil pa3BUTUA  OOIIECTBA; YMeHmb:
YCTaHABIIUBaTh CBSI3b MEXAY LENbI0O HM3YyUYCHHS XUMUU U TEM, JUIsl YEero OHa
OCYLIECTBIIIETCS  (MOTHUBAaMH); BBINOJHITh KOPPUTHPYIOLIYIO  CAMOOLICHKY,
3aKJIIOYAIONIYIOCS B KOHTpOJIE 3a IPOLIECCOM HM3Y4YEHUSI XUMUU W BHECEHUU
HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX 3TalaM WU CHoco0aM HM3y4CHHUS
Kypca XUMHU; BBINOJHATh PETPOCHEKTHUBHYIO CaMOOLICHKY, 3aKIIOYAIOIIYIOCS B
OLIEHKE Ipollecca M pe3ysibTaTa H3y4YEeHUsl Kypca XHMHU OCHOBHOM IIKOJIBI,
MOABE/ICHUH UTOTOB HA OCHOBE COOTHECEHUS 1I€JIEN U pe3yJbTaToB;

CTPOUTH JKM3HEHHbIE U TMPO(ECCHOHAIbHBIE IUIAHBI C YYETOM KOHKPETHBIX
COIMATIbHO-UCTOPUUECKUX,  MOJIUTUYECKUX U  DKOHOMHUYECKUX  YCJIOBUM;
OCO3HABAaTh COOCTBEHHbIC IIEHHOCTU U COOTBETCTBUE UX MPUHUMAEMBIM B KU3HU
pelIeHrsAM; BECTU AMAJIOr Ha OCHOBE PABHOIPABHBIX OTHOIIEHUW U B3aHUMHOTO
YBa)KEHHUSI; BBIJICNSATh HPABCTBEHHBIN aCMEKT MOBEACHUS U COOTHOCUTh MOCTYIKHU
(cBOM W Jpyrux JojAeil) U COOBITHS C MPUHATHIMU ITUYECKMMH HOPMaMH; B
npejenax CBOUX BO3MOXKHOCTEHM MPOTHUBOJEUCTBOBATH JCHCTBUSIM M BIUSHUSIM,



MPEACTABIAIOIIMM YIPO3y JKM3HHM, 3J0pPOBbI0O U 0O€30MaCHOCTU JIMYHOCTH H
oO11ecTBa.
PesepBHoe Bpems. (2 4.)
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