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PaGouyas mporpamma o yueOHOMY TipeaAMETY «XUMUS» OCHOBHOTO

obmiero odbpazoBanus, 8 - 9 kiacc

ueHTp «Touka pocrta»



HOACHHUTEJIbBHASA 3AIINCKA

Pabouyas nporpamma s 8-9 ki1acca 1o XMMHHU COCTaBJIeHA HA OCHOBe:

1. denepanbHOro rocyAapCcTBEHHOrO CTaHAApTa OCHOBHOIO OOIIEro oOpa3oBaHUS, YTBEPKIECHHOTO
npuka3zoM MuHHCTepcTBa oOpa3oBanus u Hayku Poccuiickoit deneparuu ot 17 nekadbps 2010 r.
Ne 1897.

2. llpumepHass ocCHOBHas 0Opa3oBaTeNbHAs MpOrpaMMa OCHOBHOTO 00mero ooOpasoBanus (OT
8.04.2015 Ne 1/15).

3. Ilpumepnas paGouas mporpaMmma Mo XUMHUU A 8—9 KJIacCOB C HUCIIOJIb30BAHUEM O00OPYIOBaHUS
neHtpa «Touka pocta»

Lesab: co3ganue yCIOBHM Al OCBOGHHUS CUCTEMbI 3HaHUH O ()yHJAMEHTAIBHBIX 3aKOHAX,
TEOPHSIX, (paKTax XMMHUU, HEOOXOJUMBIX ISl TOHUMAHUsl HAY9HOW KapTHHBI MUPA.

3agauu:

- CO3[laHUE YCJIOBUU JUIs OBJAQJICHUS YMEHHUSIMH MPUMEHSTH MOJIyYCHHbIE 3HAHHS IS
OOBSICHEHUS! Pa3HOOOPA3HBIX XUMHUUYECKUX SIBICHHH W CBOWCTB BEIIECTB, OLCHKH POJIM XUMHH B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOJIYYEHHsI HOBBIX MaTepUasoB;

- CO3JaHHe YCJIOBUW MJid Pa3BUTUs MO3HABATEIbHBIX HHTEPECOB M HHTEIEKTYaJIbHBIX
CIIOCOOHOCTEl B TMpolecce CaMOCTOSTENILHOTO TMPUOOpETeHHs] 3HAaHUM B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTSIMU;

- CO3JlaHUE YCJIOBMM JUIsl BOCIIUTAHUS YOEXKJAEHHOCTH B MO3UTHUBHOW POJIM XHMHUHU B YKU3HU
COBPEMEHHOT0 OOIIEeCTBa, HEOOXOAMMOCTH XHMHYECKH TPAMOTHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U OKPYKAIOILEH CPELE;

- CO3/1aHUE YCJIOBHH JUIsl MPUMEHEHHUs ITOJTyYeHHBIX 3HaHUHM U yMeHUi Ju1s 6e30macHoi paboThl
C BellecTBaMH B Jjaboparopuu, OBITY M Ha IMPOU3BOJACTBE; PELIEHUS NPAKTUYECKUX 3a]ad B
MIOBCEIHEBHOM JKU3HU; MNPEAYNPEKICHUE SBICHUN, HAHOCAIIUX BpEJ 3J0pOBBIO UEIOBEKa U
OKpy>Kalolel cpejie; MPOBEACHUs UCCIEI0BATENbCKUX padoT; CO3HATENBHOIO BEIOOpaA Mpodeccun,
CBSI3aHHOM C XMMUEH.

®denepanbHbIil 0a3UCHBINA yuyeOHBIN IUIaH I 00pa3oBaTeNbHBIX yupekaeHuil Poccuiickoit
®enepanuy OTBOAUT 68 yacoB JUIsl 00S3aTENbHOrO M3Y4YEHHS ydyeOHOro npeamera «XUMHsS») U3
pacuera 2 y4eOHbIX 4aca B HEJEIIO.

Ha 6a3e nentpa «Touka pocta» obecreunBaeTcs peanu3aius 00pa3oBaTelIbHBIX MPOrpamMM
€CTECTBEHHO-HAyYHON HAMpPAaBICHHOCTH, pa3pa0OTaHHOM B COOTBETCTBUU C TPEOOBAHUSIMU
3aKOHOJATENbCTBA B cepe oOpa3zoBaHus U ¢ y4€ToM pekoMeHnanuil denepalibHOTO omeparTopa

y4eOHOro mpeaMeTa «XUMHUSD .



Ob6pa3zoBarenbHas IporpaMma IO3BOJISIET MHTETPHPOBATH pEaTU3yeMble MOAXO0/IbI, CTPYKTYPY
U coJiepKaHue TpU OpraHu3alK 00yueHUs: XuMUH B 8—9 Kitaccax, BRICTPOCHHOM Ha 6a3e Xumus. 8-
9 xnacc .I'abpuensu O.C..
Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusanuu ganHoi Ol nmo3BosseT co3narhk
YCIIOBUSL:
® ISl pacIIUPEHUs COACPIKAHMS IIKOJIFHOTO XUMHUYECKOTO 00pa30BaHus;
® /sl TOBBIIIEHUS [103HABATEIBHOM aKTUBHOCTH OOyYaroIUXcsd B €CTECTBEHHO-HAyYHOH
obnacTy;
® 1 pa3BUTUS JIMYHOCTH peOEHKAa B Ipoluecce OOyuyeHUs XHMHM, €ro CIOCOOHOCTEM,
(bopMHpPOBaHUS U YAOBJIECTBOPEHHS COIIMAIBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
* 117151 paboThI C OJIAPEHHBIMU LIKOJFHUKAMH, OPTaHU3AIMU UX Pa3BUTHSA B PA3IUYHBIX 00JIACTAX

O6pa3OBaT€HLHOﬁ, TBOp‘I@CKOﬁ ACATCIIBHOCTH .

HJIaHI/IpyeMLIe pe3yjbTaThbl 0OCBOCHUSA yqeﬁﬂoro npeamMera «XHMHS» C OIIMCAHHEM

YHHMBEPCAJIBbHBIX YUeOHBIX 1eiiCTBUH, JOCTUTaeMbIX 00y4aI0IIUMHUCH

Jluunocmmuoie pe3yiomansvl

Obyyarowuiics nNOIYUUm 03MOACHOCIb 01 opmuposanus credyrowux auyHocmuwix YV/I:

* oIpeesieHue MOTUBALIMN U3Y4YeHUs yueOHOIo MaTepHaa;

® OILICHMBAHME YCBAaMBAEMOI0 y4eOHOro MaTepuana, UCXOJd M3 COLMAIBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

* TOBBIIIECHHE CBOETO 00Pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITHIH, CBI3aHHBIX C Pa3BUTHEM XUMHH U OOIIECTBA;

* 3HAHME NPABWII ITOBEJICHUS B UPE3BBIYAHBIX CUTYALUAX;

® OIICHWBAHME COLMATBLHON 3HAYUMOCTHU PO eccuil, CBSI3aHHBIX C XUMHUEN;

e BJaJieHWE IMpaBWIaMH 0€30IacHOro OOpalleHuss C XUMHUYECKMMHU BEUIeCTBAMH U

O60py,Z[OBaHI/ICM, IMPOSBJIICHUC AKOJIOTHYECKOH KYJIBbTYPHI .

Memanpeomemmubwie pe3yibmamnvl

Peevuiamusnuvie

Obyuarowuiica nNOIYUUM O3MONCHOCb 01 POPMUPOBAHUS cledyIowux pe2yaamusHulx Y V/]:

e [IeJIeroNIaraHue, BKIII0Yasi MOCTAaHOBKY HOBBIX LieJiel, mpeoOpa3oBaHue MPaKTUUECKOM 3a/1auM B
M03HABATENIbHYIO, CAMOCTOSITENIbHBIN aHaMN3 yCIOBHH OCTH)KEHHUS LENM Ha OCHOBE YydéTa
BBIICJICHHBIX ~ yYUTEJIEM OpPHUEHTUPOB JIEHCTBUS B HOBOM y4yeOHOM Marepuaiue; °

IJIAHUPOBAHUC ITYTU JOCTHIKCHUSA Heﬂeﬁ;



YCTAHABJICHUC LCJICBBIX MPUOPUTCTOB, BBIACICHUC AJIBTCPHATHUBHBIX c11oco0oB JOCTHXKCHUA
1esu ¥ BeIOOp Hanbonee 3¢ (HeKTUBHOIrO crocooa;

YMEHHUE CaMOCTOSITETIbHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIIATH UM,

yMEHHE NPUHUMATh PELIeHUs B IPOOIEMHOI CUTyanuuy;

MIOCTaHOBKA y4eOHBIX 33/1a4, COCTABJICHUE IUIaHA U TIOCIIEI0BATEILHOCTH ACHCTBUH;
opraHu3anusa pa6oqer0 MCCTa IIPU BBIIOJIHCHUHU XUMHUYCCKOI'O SKCIICPUMCHTA,
IPOTHO3UPOBAHUE PpE3yJIbTaTOB OOYYEHUs, OLICHMBAHWE YCBOEGHHOTO MaTepHaia, OLEHKa
KayeCcTBa M YPOBHS IIOJYYEHHBIX 3HAHUH, KOPPEKUHUS IUIAaHa W CHOCO0a NEeHCTBHUS IIpH

HEOOXOIUMOCTH .

Ilo3nasamenvHble

Obyuarowuiica NOIYYUM BO3MONCHOCTD 01 POPMUPOBAHUS CledYIowux no3Haeamenvrvlx YVJ/I:

IIOMCK U BBIJEJIEHNE UH(POPMALUY;

aHaJIU3 yCIOBUH M TpeOoBaHMM 3ajauyM, BBHIOOP, COMOCTAaBIEHHE M OOOCHOBaHHE crocola
peleHus 3a/1auu;

BEIOOP HamOoJee 3(PPEKTUBHBIX CIIOCOOOB PEHICHHS 3a/Ja4d B 3aBUCHMOCTH OT KOHKPETHBIX
YCJIOBHIA;

BBI/IBIDKEHUE U 00OCHOBaHHUE TMIIOTE3bI, BBIOOP CrI0co0a €€ MpOBEPKU;

CaMOCTOSITEJIbHOE CO3/IJaHHE AITrOPUTMa JAEATEIbHOCTU MPU PEIIEHUH MPOo0JieM TBOPUYECKOIO U
IIOMCKOBOT'O XapaKTepa;

YMEHHMSI XapaKTepU30BaTh BELIECTBA I10 COCTaBY, CTPOECHUIO U CBOICTBaM;

ONMCHIBAHUE CBOWCTB: TBEPHABIX, JKHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIIEICHUE UX
CYLIECTBEHHBIX IPU3HAKOB;

n300pakeHNe COCTaBa MPOCTEHIINX BELIECTB C MOMOIIbI0 XUMUYECKUX (POPMYIN U CYIIHOCTH
XUMHMUYECKHUX PEAKIUH C TIOMOIIBI0 XUMUYECKUX YPABHEHU;

MIpoBeJIeHNE HAONIOACHUN, ONMCAaHWE NMPU3HAKOB U YCIOBUN TEUEHUS XMMHUYECKUX peakluH,
BBITIOJTHEHUE XWMHUYECKOTO HKCIEPUMEHTa, BBIBOJBI Ha OCHOBE aHaiM3a HaOMIOJeHuil 3a
HKCHEPUMEHTOM, pELIeHHEe 3a7ay, MOJydyeHHEe XMMHUYECKOH HMH(OpManuu W3 pa3IndHbIX
HCTOYHUKOB;

YMEHHE OpTraHU30BbIBaTh UCCIIEI0BAaHUE C LIEIbI0 IPOBEPKHU TUIIOTES;

YMEHHE JIe1aTh YMO3aKII0UeHUs (MHAYKTUBHOE U 10 aHAJIOTUH ) U BHIBOJIbI;

yMeHue OOBEKTHBHO OIIEHWBaTh HH(POPMALMIO O BEHIECTBAX M XHMHYECKHUX Mpoleccax,

KPpUTHYCCKU OTHOCUTHCS K HCCBI[OHE[y‘-IHOﬁ I/IH(I)OpMaLII/II/I .

Kommynuxamuenwie

Obyuarowuiicss NOIY4Um 803MONCHOCIb OISl POPMUPOBAHUSL CLEOYIOUUX KOMMYHUKAMUBHBIX

VVII:



* T[IOJIHOE M TOYHOE BBIPRKEHUE CBOUX MBICIEH B COOTBETCTBHM C 3aJayaMU M YCIOBUSIMH
KOMMYHUKAIIH;

® aJEeKBAaTHOE MCIIOJIH30BAHUE PEYEBBIX CPEACTB JUIS y4acTHs B JUCKYCCHH W apTyMEHTAIMH
CBOEH MO3UIMM, YMEHHE IPEJICTaBIIATh KOHKPETHOE COAEp)KaHUE C COOOLICHHEM €ro B
MUCbMEHHOW M yCTHOW (opme, ompejesieHue croco00B B3aUMOJEHCTBUS, COTPYIHUYECTBO B
MOKCKE ¥ cOope nHPOpMAIUY;

* ompefeneHre Croco0OB B3aMMOJEHCTBHS, COTPYAHUYECTBO B MOUCKE M cOope MH(OpMaLUH,
ydyacTHe B JAMaiore, IUIAHUPOBaHHE OOLIUX CIIOCOOOB PabOTHI, MPOSBICHUE YBa)KUTEIBHOTO
OTHOILLICHMS K JPYTUM Y4alIUMCS;

* ONHCAaHHWE COACPXKAHUS  BBIIOJHAEMBIX  JCHCTBHA €  IETIbIO  OPUEHTHPOBKH B
MPEIMETHOTPAKTHYECKON eI TeIbHOCTH;

* YMEHMS YYMUTHIBATh pa3Hble MHEHHS M CTPEMHUTHCS K KOOPIUHALMU PA3JIMYHBIX MO3ULMNA B
COTPY/HUYECTBE;

e (opmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, ApIYMEHTHPOBATh U KOOPIMHUPOBATD €€ C
MO3UIHAMU TapTHEPOB B COTPYJHHUYECTBE IPH BHIPAOOTKE OOINEro pemIeHuss B COBMECTHOM
NeSITeTbHOCTH;

® OCYHIECTBJIATh B3aUMHBIH KOHTPOJb UM OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;

* IUIAHUPOBATh OOILIME CIOCOOBl PAOOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLUIO, OLEHKY
NeiicTBUi mapTHEPA, yMETh YOCKIaTh;

* HCIIOJIb30BaTh AJEKBAaTHBIE S3BIKOBBIE CPEJCTBA Ul OTOOpa)kKeHHs] CBOMX YYBCTB, MBICIEH,
MOTHUBOB U MOTpeOHOCTel; oToOpakaTh B peud (OmucaHHe, OOBACHEHHE) COJepKaHHe
COBEpIIAEMbIX JEHCTBUI, Kak B (opMe IPOMKON COIMAIN3UPOBAHHOW peuu, Tak U B Gopme
BHYTPEHHEHN peuu;

* pa3BHUBaTh KOMMYHUKATUBHYIO KOMIIETEHIMIO, MUCIOJb3ys CPEACTBa YCTHOW M TNMHUCHBMEHHOM
KOMMYHHUKAIlMM MpU paboTe ¢ TEeKCTaMu Yy4deOHUKa M JIONOJHHUTENBbHON JHUTEepaTypoi,
CTIPAaBOYHBIMHU TaOJHMIIaMH, TPOSBISATH TOTOBHOCTH K YBRXCHHIO MHOW TOYKH 3PEHUS TPU

00CYX/ICHIH Pe3yIbTAaTOB BHITIOJIHEHHON PaOOTHI .

Ilpeomemmnwie pe3yromamul

Obyuarowuiicss Hayuumcs:

® MIPUMEHSATH OCHOBHBIC METOIbI IO3HAHUS: HAOIIOICHHE, U3MEPEHHUE, SKCIIEPUMEHT;

® OINUCHIBATh CBOMCTBA TBEPABIX, JKUIKUX, Ta3000pa3HBIX BEIECTB, BBIACTSS UX CYIIECTBEHHBIC
MPU3HAKY;

® pacKpbIBaTh CMBICII 3aKOHA COXpaHEHUA MaCChl BEIICCTB, aTOMHO-MOHeKYHHpHOﬁ TCOpHUU,



pa3iauyaTh XUMHYECKHEe W (DU3MUECKHE SIBICHUS, HA3bIBaTh MPU3HAKH M YCIOBHUS MPOTEKAHUS
XUMHYECKUX PEAKIUM;

co0uro1aTh MpaBmiia 0€30MacHON padOThI IPU MPOBEICHUH OMBITOB;

M0JIb30BATHCS JTA0OPATOPHBIM 000PYAOBAHUEM U TIOCYI0M;

MoJIy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

XapaKTepu3oBaTh (HU3MYECKHEe M XWMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYCCKUX
COCIMHEHUH, MPOBOJUTH OMBITHI, MOATBEPXKIAIONINE XUMUUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHWYECKHUX BEILECTB;

PacKpbIBaTh CMBICII MOHATHS «PACTBOP», BBIUUCIATH MAaCCOBYIO JOJIFO PACTBOPEHHOTO BELIECTBA B
pacTBOpe, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM J10JIE€M PACTBOPEHHOIO BEILIECTBA;
XapaKTepU30BaTh 3aBUCUMOCTD (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUTMUECKOM PEIIETKH,
OTIPENIETATh BUJI XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHEHUSX;

pacKpbIBaTh OCHOBHBIE IIOJOKEHUS TEOPUU BJIEKTPOJIMTHUYECKOW JAMCCOLMALUM, COCTaBIATH
YPaBHEHUSI SJEKTPOJUTUYECKON IUCCOLMALMU KHCIIOT, IIeJI04ei, COoJed M peakuuid HOHHOIO
oOMeHa;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM, ONPENCISITh OKUCIUTEIh U
BOCCTAHOBUTENb, COCTABIIATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN;

Ha3bIBaTh (PaKTOPHI, BIUSIOLINE HA CKOPOCTh XUMUYECKOM PEaKIny;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMU HEMETAJUIOB U
METAaJIJIOB;

MPOBOJIUTH ONBITHI MO MOTYYEHUIO U U3YUYEHHUIO XUMHUECKUX CBOMCTB Pa3JIMUHbIX BEILIECTB;
rpaMOTHO 00paIaThCs C BEMIeCTBAMHU B TTOBCETHEBHOM JKU3HH .

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCAL:
BBIJIBUTaTh U TPOBEPATHh IKCIEPUMEHTAIBHO TUIIOTE3bl O XMMHYECKHUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa M CTPOEHMS, UX CIIOCOOHOCTH BCTYyNaTh B XMMHMUECKHUE PEAKIIMU, O XapaKTepe U
MPOJIYKTAX PAa3JIMUYHBIX XUMUUYECKUX PEaKIIUii;
XapakTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHID M CBOMCTBaM, YCTaHABIMBATh NPHUYUHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/y IaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;
COCTABJISITh MOJICKYJISIPHBIE U MMOJHBIE MOHHBIE YPABHEHHUSI TI0 COKPAIIEHHBIM HOHHBIM YPAaBHEHHSIM;
MPOrHO3UPOBATh CIHOCOOHOCTh BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTaHOBUTENIbHBIE
CBOMCTBA C YUETOM CTENEHEW OKUCIIEHHUS 3JIEMEHTOB, BXO/ISIIUX B €I0 COCTAB;
BBIJIBUTaTh M MPOBEPATHh SKCIEPUMEHTAIBHO THIOTE3bl O PE3YJbTaTax BO3JECUCTBHS PA3THUHBIX
($hakTOpOB HA U3MEHEHHE CKOPOCTH XUMHYECKOW PEaKIIHH;
WCIIOJIH30BaTh MPUOOPETEHHBIE 3HAHUS V11 DKOJIOTHYECKH TPAaMOTHOTO TOBEACHUS B OKPY’KAIOIICH

cpere;



UCIIOJIb30BaTh NMPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMM NPU BBITOJHEHUU NMPOEKTOB U PEIICHUU
y4eOHO-UCCIIEI0BATENIbCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYECHHUSI U PACIO3HABAHUS
BEILIECTB;

00BEKTHBHO OLICHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUECKUX IIpoLeccax;

O0CO3HaBaTh 3HAYEHUE TEOPETUYECKUX 3HAHMM MO XUMHMU JUIsl NPAKTUYECKOH JAeATelbHOCTH
YeJI0BEKa;

CO3/1aBaTh MOJEIM M CXEMbl JUIi pPElICHHS Y4YeOHBIX W II03HABATENIbHBIX 3a/a4; IOHHMATh
HE00X0UMOCTh COOJIOICHUS MPEANMCAaHUl, MpeasaraéMblXx B MHCTPYKLUSAX 10 HCIOJIb30BAHUIO

JIEKapCTB, CPENICTB OBITOBOM XUMHH U AP

[TpakTueckue u nabOpaTOpHBIC OMBITHI MPOBOASATCS C OoOOpynoBaHMeM IeHTpa «Touka

pocTtay, B TOM uucie nudpoii 1aboparopuu.

8 kiaacce

Conep:xanue NporpaMmal

BBenenne (6 1)

[Ipenmer xumuu. MeTonpl NO3HAHUS B XMMMM: HAOJIOJEHHE, JKCIEPHUMEHT,
MoJienpoBanue. MICTOUHNKN XUMUYECKOW MH(POPMAIH, ee OJTydeHHe, aHAIN3 U MPEICTaBICHUE
€ro pe3yJbTaToB.

[ToHATHE O XMMHMUYECKOM 3JIeMEHTEe U (PopMax ero CyllecTBOBAaHHUS: CBOOOJHBIX aToMax,
IIPOCTHIX U CIIOKHBIX BELIECTBA

[IpeBpamenus BemectB. OTaMYMEe XUMHUECKUX PEaKIUil OT (u3nueckux siBaeHui. Ponb
XUMHHU B J)KU3HU YEJIOBEKA.

Kparkue cBeaeHuss M3 MCTOpPHHM BO3HMKHOBEHHS W PAa3sBUTH XuMuu. llepnon anxumun.
[Tonsitue o punocodpckom kamue. Xumust B X VI B. Pazsutue xumuu Ha Pycu. Ponbs oTeuecTBeHHBIX
YUYEHBIX B CTAaHOBJIEHMHM XUMHUYECKOW Hayku - paboTsl M. B. Jlomonocosa, A. M. bytnepoga, /1. 1.
Meneneesa.

XuMuyeckasi CHMBOJIMKA. 3HAKM XUMUYECKHX AJIEMEHTOB M MPOUCXOKICHUE UX Ha3BaHUMU.
Xumunyeckue ¢popmyibl. Manekcsl u ko3dduunentsl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIspHas
Macchl. Pacuer MaccoBoOi J0IM XMMUYECKOT0 3JIEMEHTa 110 (popMyJie BEIeCTBa.

IIepnonnueckas cucrema XuMudeckux 3eMeHToB /. 1. Menneneesa, ee cTpykTypa: Malbie
1 OoublIe NMepUoJIbl, TPYIIBI U MOArPYNIHI (TJ1aBHasg U noboyHast). [lepnoanueckas cucrema Kak
CIPaBOYHOE MTOCOOUE IS MOIYUYEHHUS CBEJCHUIN O XUMUYECKUX JIEMEHTaX.

PacuerHbic 3agaun. 1. HaxoxxaeHne OTHOCHTEIbHOM MOJICKYJIHpHOI‘;I MacCChl B€OICCTBA I10




ero XuMmuueckoi opmyie. 2. Boraucienue MaccoBO# 10JIM XUMUYECKOTO 3JI€MEHTa B BELIECTBE 10
ero gopmyie.

JleMOHCTpanuH. |.MOI[6J'H/I Pa3IUYHBIX IIPOCTBIX H CJIOKHBIX BCHICCTB. 2. Komnexmus

CTEKJISTHHOM XUMUYECKOW mocynl. 3. Kosekius MaTepualioB U U3AEIUI Ha OCHOBE aJIFOMUHMS. 4.
B3anmoaeiicTBre Mmpamopa ¢ KUCJIOTON Y IOMYTHEHHE U3BECTKOBOM BOJBI.

JlaGoparopubie pabotel. 1 .CpaBHEHHE CBOWCTB TBEPABIX KPHCTALIMYECKUX BELIECTB U

pacTBOpPOB.

IIpakTHUecKHe Da6OTI>I. 1. HpaBHna TEXHUKN 0O€30IacHOCTH Ipu pa60Te B XMMHUYCCKOM

kabunete. JlaboparopHoe 00opy0BaHNE U OOpaIIEeHNE C HAM.

Tema 1. « ATOMBI XUMHYECKHX 3J1eMeHTOB» (10 u)

ATombl Kak (opma CyIIECTBOBAHHS XHUMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEACHUS O
CTpoeHHH aToMOB. Jloka3aTenbCTBa CJIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopaa.
[InanerapHas MoJieTb CTPOCHHUSI aTOMA.

CoctaB aTrOMHBIX SiEp: NPOTOHBI M HEUTpOHBI. OTHOCHUTENbHAs aTOMHas Macca.
B3auMocCBs3b TOHATUH <«IIPOTOHY», «HEUTPOH», «OTHOCUTEJIbHAs aTOMHas macca». V3meHeHue
YKclia IPOTOHOB B SAPE aTOMa - 00pa30BaHNE HOBBIX XUMUYECKHX AJIEMEHTOB.

N3menenue 4yncia HEUTPOHOB B sjipe aToma - oOpa3oBaHue H30TOMOB. COBpPEMEHHOE
OTpe/ieJICHUE TOHITHS «XUMHUYECKUU 3yieMeHT». M30Tombl Kak pasHOBUAHOCTH aTOMOB OIHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX YPOBHEW aTOMOB XMMHUYECKUX 3JIEMEHTOB MasbIX
nepuoqioB nepuoauueckoir cucrembl JI. M. Menneneesa. IloHsTMe 0 3aBeplIEHHOM U
HE3aBEPIICHHOM DJJICKTPOHHOM clioe (dHepretuueckoMm ypoBHe). Ilepuommueckass cucrema
xumuueckux snemeHToB Jl. . MenzeneeBa u cTpoeHrne aTOMOB: (PU3UYECKUI CMBICT TIOPSIKOBOTO
HOMEpa 3JIEMEHTa, HOMEpa IPYIIbI, HOMepa Nepruoaa.

N3menenne 4ymciia AJIEKTPOHOB Ha BHEIIHEM JJICKTPOHHOM YpPOBHE aToOMa XUMHYECKOTO
aJeMeHTa, 00pa3oBaHWE TOJIOKHUTEIBHBIX W OTPHUIATEIbHBIX HWOHOB. HoHBI, 00pazoBaHHBIC
aTOMaMHl METAJJIOB M HEeMeTaJIOB. [IpUYMHBI M3MEHEHMS] METAIUIMYECKUX U HEMETAJUIMYECKUX
CBOMCTB B IIEpUOAAX U Irpynmnax.

O6pazoBanue OuHapHBIX coeauHeHui. [lonaTue 00 MOHHON cBA3u. CxeMbl 00pa3oBaHUS
WOHHOU CBsi3W. B3auMojeicTBUEe aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIy COo00il -
o0Opa3oBaHHe JBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemiecTB. KoBaleHTHass HEMOMSpHAS XUMHYECKas
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYPHBIE (POPMYITBIL.
B3aumopeiicTBue aTOMOB  XMMHYECKHUX DJIEMEHTOB-HEMETAJUIOB MEXIy colOoi -

O6p8.30BaHI/IC 6I/IHapHBIX CO€QWHEHUII HEMETaJlIoB. 3HeKTp00TpI/ILIaTCHBHOCTB. Ilonsatue o



KOBQJICHTHON MOJSApHON cCBsi3u. [loHATHE O BaJEHTHOCTH KaK CBOICTBE aTOMOB 0Opa3OBHIBAThH
KOBAJICHTHBIE XUMHUecKue cBsa3u. CocrapieHue GopmMysn OMHAPHBIX COCTUHEHUH O BAJIEHTHOCTH.

B3aumMoneiicTBre aTOMOB XMMUYECKHUX 3JIEMEHTOB-METAJUIOB MEX]y co00il - oOpa3zoBaHue
METANINYECKUX KPUCTAILIOB. [IOHATHE O METAJUIMYECKOM CBSI3H.

JemoHcTpaimu. Mojenu aroMOB XMMHUYECKUX 3JIeMEHTOB. llepuonnueckas cucrema

xumuueckux 3sementoB . . Meneneena.

JlaGopaTopHble paboThl. 2. M3roToBieHne Moaeneld OMHAPHBIX COCTMHEHHA.

Tema 2. « IIpocTbie BemecTtBay (5 1)

[Tonoxxenrne MeTaJIOB U HEMETAJUIOB B MEPUOJUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. BaxxHeillre npoCcThie BELIECTBA - METAJUIBL: KEJIE30, AIFIOMUHUHN, KaJIbLUU,
MarHui, HaTpui, kamuii. O01ue hu3ndecKue CBOMCTBa METAJLIOB.

Baxkneiiine mnpocTbie BellecTBa - HEMETaJIbl, OOpa3OBaHHbIE aTOMaMHU KHCIOpPOAa,
BOZOpOJa, a30Ta, cepbl, ¢ocdopa, yriuepona. MoJIEKylIbl MPOCTHIX BEIICCTB-HEMETAIOB -
BOJIOPO/a, KUCJIOPO/Ia, a30Ta, TajloreHoB. OTHOCUTEIbHASI MOJIEKYJISIpHAsl Macca.

CrnocoOHOCTh aTOMOB XUMHYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJBKHUX MMPOCTHIX
BEUIECTB -aJloTponus. AJoTponHble Moaudukanuu kuciopona, ¢ochopa u  omnosa.
Meramunueckue M HEMETaUTMYEeCKHUE CBOMCTBA MPOCTHIX BemecTB. OTHOCHTENBHOCTh JIEJCHUS
MPOCTHIX BEIIECTB HA METAJUIBI U HEMETAJUIHI.

Uucno Asoraapo. KomudectBo BemiectBa. Monb. MomsipHas macca. MomsipHbiii 00beM
ra3oo0pa3HbIX BelecTB. KpaTHble eAMHMIIBI KOTUYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MUJUTUMOJIIpHAs U KWJIOMOJISIPHAsI MacChl BEIIECTBA, MIJUTUMOJISIPHBIA U KHMJIOMOJISIPHBIA 00bEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsl ¢ uCNONB30BaHMEM TOHATHUH «KOJMYECTBO BEIIECTBAY, «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM T'a30B», «ITOCTOSIHHAS ABOTaIPO».

Pacuernble 3agaun. 1. Beiuucienne MosisipHON Macchl BEIIECTB [0 XUMHUYECKUM (OpMYyJIaM.

2. PacueTsl ¢ MCHONIb30BaHUEM MOHATHI «KOJIUYSCTBO BCUICCTBA», KMOJIIpHAasA Maccay, «MOJ'IHpHBIfI
00BeM ra3oB», KIIOCTOsSHHAasA ABora,upo».

JeMoHcTpanmu. HekoTopble MeTamibl M HEMETaUlbl KOJIWYECTBOM BelIeCTBA 1 MOJIb.

Monenb MOIsIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Ha6ODaTODHBIe Da6OTBI. 3.03HaKoOMIICHHE C KOJUICKIIUAMU MCTaJIJI0B. 4. O3HaKOMIJICHHE C

KOJUIEKIMSIMU HEMETAJLIOB.
Tema 3 «CoennHeHUs1 XHMHYECKHUX dJ1eMeHTOB) (12)

Crenenp okwuciieHus. CpaBHEHHE CTCIICHH OKHCJICHHS W BaJCHTHOCTH. OmpelneicHue
CTENIEHNW OKHUCJICHUS DJIEMEHTOB MO XuMU4ecKod (dopmyne coenunenus. CoctaBieHue Gopmys

OMHAPHBIX COEAMHEHHH, 00N CIOCO0 UX Ha3BaHUS.



BI/IHapHBIe COCAUHCHHNA MCTAJIJIOB U HCMCTAJUIOB: OKCUJBI, XJIOPHUHI, Cyﬂb(bI/II[BI H Jpyruc.

CocraBienue ux Gopmy.

BI/IHapHBIe COCAMHCHUA HEMCETAJIOB: JICTYYHEC BOJIOPOAHBIC COCIAMHCHHS, HX COCTaB.
Hpe,Z[CTaBI/ITeJ'II/I OKCHA0B, BOJa, er'IeKI/ICJ'IHﬁ ra3, HeramcHas HU3BCECThb. Hpe,Z[CTaBI/ITeJ'II/I JICTYy4YUX

BOJIOPOJAHBIX COCTMHECHHM.

OcHoBaHMsI, MX COCTaB W Ha3BaHUsA. PacTBopuMOCTh OCHOBaHMI B Boxe. TaOmmua
pacTBOPUMOCTH OCHOBAaHMI T'MIPOKCUAOB U cojieid B Boje. [IpencraBurenu menodeil: THApOKCHIa
HaTpus, Kanud U Kanbuus. lloHAtme o kadecTBeHHBIX peakuusax. MHpukaropsl. HM3Menenue
OKPAaCKHM MHJMKATOPOB B ILEJIOYHOU cperie.

Kucnortsl, ux cocraB u Ha3Banus. Kinaccudukamnus kucnort. [IpencraBurenn KUCIOT: cepHas,
coJisiHas U a3oTHas. [lonsaTue o mkane kucaoTHOCTH — mKana pH. MI3sMeHeHne okpacku MHAMKATOpa
B KHCIIOTHOM Cpeje.

Conu kak Ipou3BOAHBIE KUCIOT M OCHOBaHMM. MX coctaB M Ha3BaHue. PacTBOpHMOCTB
cozeii B Bojie. [IpencraBurenu comneil: xnopua HaTpusi, kKapOoHaT U GochaT KaibLus.

AMop(HBIE U KPUCTAININYECKUE BELLIECTBA.

MeXMONEeKyJIIpHbIE  B3aUMOJEHCTBHs. THIIBI KPUCTAUIMYECKUX PELIETOK: HOHHasd,
aTOMHas, MOJEKYyJspHass W MeTaJUIMueckas. 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT THIA
KPUCTAJNIMYECKUX PEIIECTOK. BemiecrBa MOJEKYJIAPHOrO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa JJIsl BEIECTB MOJIEKYJISIPHOIO CTPOEHHUS.

UYuctbie BemecTBa M cMecu. [lpumepbl KUAKUX, TBEPAbIX U Tra3000pa3HBIX CMeECEH.
CaolicTBa 4MCTHIX BellecTB U cMecel. Mx coctaB. MaccoBast 1 00beMHas 10U KOMIIOHEHTA CMECH.
Pacuertsl, cBsi3aHHBIE C UCIIOJIB30BAHUEM ITOHATHUS JOJIA.

Pacuernnbic 3amaun. 1. PacdyeT maccoBoi u 00BEMHOI JA0JHM KOMIIOHCHTOB CMCCH BCIIICCTB.

2. BBIYMCIEHUE MAacCOBOM NOJIM BELIECTBA B PAcTBOPE IO H3BECTHOM Macce pacTBOPEHHOTO
BEIIECTBA M Macc€ pacTBOpUTENs. 3. BBIUUCIEHHE MacChl PACTBOPSEMOrO BEIIECTBA H
pacTBopuUTENs, HEOOXOJUMBIX JIJIsl MPUTOTOBIIEHUSI ONpPEAEIEHHOW Macchl pacTBOpa ¢ M3BECTHOM

MacCOBOM JoJei PacTBOPCHHOTO BEIICCTBA.

JleMoHcTpanum. OOpasupl  OKCHUIOB, KHUCJIOT, OCHOBaHM U coneil. Moxenu

KPUCTAJUTMYECKUX PEIIETOK XJIOpHAa HaTtpus, anmasa, okcuzpa yriepoaa (IV). Kucnotno-
IOCJIOYHBIC MHAUKATOPBI, U3MCHCHHUE OKPACKHU B pa3JIMYHBIX CpEaax. YHHBepCaHBHBIﬁ UHAUKATOp U

HU3MCHCHUC €TO OKPACKU B pA3JIMYHLBIX Cpeaax.

Ha6ODaTODHBIC Da6OTBI. 5. O3HakoOMIICHHE CO CBOWCTBaMHM aMMHuaka. 6. H3MeHeHme

OKpaCKU MHAUKATOPOB B PACTBOpPAX IeI09el M KUCIIOT.

[pakTuueckue pabotrel. 2. OyuCTKa 3arps3HEHHON MmoBapeHHO# conu. 3. [IpurortoBnenue

pacTBOpa caxapa M pacueT ero MacCOBOH JIOJIM B PacTBOpE.



Tema 4. «I3MeHeHus1, Mpoucxoasiue ¢ Bemecrsamm» (14)
[ToHsTHE sIBIEHUI KaK U3MEHEHUH, TPOUCXOISIINX C BEUIECTBAMM.

HBHGHI/IH, CBA3aHHLBIC C MU3MCHCHHCM KPHUCTANIMYCCKOTO CTPOCHHA BCIICCTBA IIPU
IIOCTOSIHHOM €ro COCTaBcg, (bI/ISI/I‘IeCKI/Ie saBneHusA. OU3nJecKne SIBJICHUS B XUMHUM: JUCTHUIIALNA,

KpucTtaljin3dalus, BhIIIApUBaHWEC U BO3IOHKa BCICCTB, I_IeHTpI/I(bYFI/IpOBaHI/IC.

SIBneHus, CBA3aHHBIE C U3MEHEHUE COCTaBa BEIECTB — XUMUUYeCKHe peakuuu. [IpusHaku u
YCJIOBHS MPOTEKaHHWsS XUMHYECKHX peakuuid. [loHsaTHe 00 5HAO- M SK30TEPMUYECKUX PEaKIHIX.
Peaknuy ropeHus Kak 4acTHBIN CIIy4ail 9K30TEPMHUYECKUX PEAKLUHU, IPOTEKAOLIUX C BBIICICHUEM

CBETa.

3aKOH COXpaHEHUS MAacChl BELIECTB. XUMHUYECKHE YpPaBHEHMs. 3HAUYEHHUE WHIEKCOB M

kodpunnenToB. CocraBieHne ypaBHEHHH XUMHYECKHX PEAKLIU.

Pacyerbl 1o XMMHMYECKMM YypaBHEHUsSM. PelieHue 3anad Ha HaXOKJIEHUE KOJIMYECTBA
BEIIECTBa, MAcChl WM 00beMa MPOAYKTA PEaKlUU MO KOJMYECTBY BEIIECTBA, Macce UIH 00BeMy
UCXOJTHOro BellecTBa. PacyeTsl ¢ HMCMONb30BaHHE MOHATUS «HOJS», KOTJa MUCXOAHOE BEIIECTBO
JJAaHO B BHJIE€ PacTBOpa C 3aJaHHOW MAacCCOBOM JOJE€H PAacCTBOPEHHOIO BEIIECTBA WJIM COACPKHUT
ONPEACIICHHYIO JOJIK0 TPUMECE.

Peakuuu pasznoxenus. I[loHsaTue o CKOpocTH XUMHUYECKHX peakiuii. Kartamuzatopsl.

DepMEHTBI.

Peakuun coenunenus. Karanutunyeckue u HekaTamuTuuyeckue peakuuu. OOpaTtuMmble U
HEOOpaTHUMBIE PEaKIIHH.

Peakuuu  3aMemnieHus.  DNEKTPOXMMMUYECKUH  psAJ  HaNpsDKEHUW — METauloB,  €ro
HCIIOJIB30BAaHNE I IIPOrHO3UPOBAHUSA BO3MOXKHOCTH NPOTEKAHUS PEAKIMM MEXAy METALUIAMH U
pacTBOpamMHu KHCIOT. Peakiuu BBITECHEHUS OJHMX METaUIOB U3 PACTBOPOB MX COJIEW APYyrUMU
MeTaJlJIaMHU.

Peakuuu oOmena. Peakuuu HeWTpanuzanuu. YcCIoBHs NMPOTEKAHUS peakUMii oOMeHa B
pacTBopax 10 KOHIA. THUIBl XMMHUYECKHX peakuui (M0 MPHU3HAKy « YUCJIO U COCTaB HMCXOJTHBIX
BELIECTB U NPOAYKTOB PEAaKLIMM») HA MIPUMEPE CBOMCTB BOABI. Peakius pas3inokeHus - 3JIEKTPOIN3
BoAbl. Peakumm coenMHEHHs -B3aUMOJEHCTBHE BOJBI C OKCHJAMHU METAUIOB U HEMETAJIOB.
[lonsatne «ruapoxkcuab». Peaknuu 3aMelieHHs - B3aUMOJCHCTBHE BOJBI C IIEJIOYHBIMU H
1IeJI0YHO3eMENbHBIMU MeTalIamMu. Peakiiu oOmMeHa (Ha npuMepe ruApoiin3a cylibduia anroMIUHIS
1 KapOuia KanbLus).

Pacuernbic 3agaun. 1. BerunciaeHne mo XuMHYCCKUM YPaBHCHUAM MACChI HJIM KOJIMYECCTBA

BEIECTBa 10 M3BECTHOW Macce WJIM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYIMAIONMIUX B PEAKIIHIO
BEIIECTB WM MPOAYKTOB peakiuu. 2. Berumcienue macchl (KOJIMYECTBA BEIIECTBA, 00BEMa)

MNpoaAYKTa pCaKlmuu, €CJIW HU3BECTHA MacCcCa HUCXOAHOI'0 BCHICCTBA, COACPIKALICTO OIPCACICHHYIO



T0JTI0 MpuMecei. 3. Beruncnenne Macchl (KOJIMYECTBa BelecTBa, 00beMa) MPOIyKTa PEaKIUH, eCIIH
M3BECTHA Macca pacTBOpPa U MaccoBasi A0JIs1 pACTBOPEHHOT'O BEILIECTBA.

Hemonctpanuu. 1 . [Tpumeps! pusznueckux siBneHuid. 2. [IpuMepsl XUMHYECKUX SBICHUU. 3.

Paznoxenue nepokcuaa BOAOPOAA MOMOLIbIO JMOKCHIA MapraHia M KaTajuasbl KapTodels WM
MOPKOBH.

JlaGoparopubie paboThl. 7. IIpokanuBanue Meaw B IJIAMEHU CIUPTOBKU. 8. 3amelieHHe

Meau B pactBope xiopuaa meau (II) xenezom.

[IpakTrueckue padoThl. 4. [IpU3HAKU XUMUYECKUX PEAKITUH.

Tema 5. «PacTBopenne. PactBopsnl. CBoiicTBa 3/1eKTpPOINTOB» (15)

PactBopenne kak  ¢usumko-xummuueckuii  mpomecc. Ilomsatme o ruapatax u
Kpuctajuioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTHM Kak MOJENb 3aBUCUMOCTH
pacTBOPUMOCTH TBEpABIX BEIIECTB OT TeMmieparypbl. HacbllleHHble, HEHACBIILIEHHbIE U
IIEPECHIIIEHHbIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJIsL IPUPOJIBI U CENBCKOT0 XO035HCTBA.

[lonsiTue 00 SIEKTPOIMTUYECKON JUCCOLUALMH. OJIEKTPOIUTHI U  HEDIEKTPOJIMUTHI.
MexaHu3M JHMCCOLMALMU 3JIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM XUMHUYECKOH CBs3U. CTeneHb
aneKkTponuTudeckoir  aucconmanuu. CunbHble W cinabbie  anekTponuthl. [loHatue 06
ANEKTPOIIUTUYECKON JTUCCOLMALMU. DJEKTPOIUTHl U HEAIEKTPOJIUTHL. MexaHu3sM AMCCOLUAINU
NEKTPOJIUTOB € PA3IUYHBIM TUIIOM XMMHYECKOM cBA3M. CrTeneHb 3JIeKTPOIUTHUECKON
nucconuanui. CHIIbHBIE U C1a0ble SJEKTPOJIUTHI.

OCHOBHBIE TOJIOXKEHUS TEOPUU DIIEKTPOIUTHUECKON auccouuanuu. VoHHbIE ypaBHEHUS
peakuuil. YciaoBHsl NMPOTEKAHUS PEAKUUM OOMEHAa MEXJy 3JIEKTPOJIMTaMU J0 KOHIla B CBETE
MOHHBIX NpejacTaBiaeHnil. Kinaccugukaiys HOHOB U UX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jucconumanus KUCIOT M UX CBOMCTBa B CBETE TEOPHUHU
JJIEKTPOJUTUYECKON AUCCOLMAlMU. MOEKYNspHbIE U HOHHBIE YPABHEHUS pPEaKLUHUW KHUCIIOT.
B3aumoneicTBue KHCIOT € MeETaUIaMU. OJEKTPOXMMMUECKUH psJl HaNpsyKEeHUH MeTalioB.
B3anMozeincTBre KHCIOT ¢ METaUlaMM M OKCHJAaMU METAUIOB. B3aumonaencTBue KHUCIOT C
OCHOBAHUAMHU -peaklus HeuTpamuszanuuu. B3aumozeicTBue KucCaoT ¢ consaMmu. Mcmonb3oBaHue
TaOJIUIBI PACTBOPUMOCTH ISl XapAKTEPUCTUKNA XUMHUYECKHUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kinaccuukaius. Jluccomuaruss OCHOBaHUI M MX CBOWCTBA B CBETE TEOPUU
BJIEKTPOJUTAYECKON Aucconuanvu. B3anMoIeincTBue OCHOBAHUM C KHUCJIOTaMHU, KHCIOTHBIMH
OKcHJaMH ¥ coisiMU. Vcnonbp3oBaHre TaOIUIIBI PACTBOPUMOCTH JIJISI XapaKTEPUCTUKH XUMHUUECKUX
CBOMCTB OCHOBaHUU. Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH IIPU HArPEBaHUMU.

Commn, wx xmaccupukanus W aucconuanusi B cBere TOJl pa3auyHBIX THUIIOB COJICH.
CgolicTBa colell B CBETE TEOPUH IJIEKTPOIUTUYECKOW Aucconuanuu. B3zanmmonaeicTue conei c
METaJUIAMM, YCJIOBHMs IIPOTEKAaHMsS OTUX peakuuil. B3auMozneicTBue coled ¢ KUCIOTaMH,

OCHOBaHMSMH M cojisiMH. Hcronbp3oBaHue T3.6J'II/II_ILI PAaCTBOPUMOCTU JIA  XapPAKTCPUCTUKH



XUMUYECKUX CBOMCTB COJICH.

OO6o0menne cBeneHuil 00 OKcuaax, MX KiIacCU(UKAUM M XHUMHYECKHX CBOWMCTBAX.
'eneTnyeckue psAgpl METAVIOB M HEMETAUIOB. [ eHeTHMUYecKas CBS3b MEXIY KJIacCaMu
HEOPraHNYECKUX BEIECTB.

OmpeneneHne CTENEHH OKHUCICHUS Ui DJIEMEHTOB, OOpa3ylOLIMX BEIIECTBA Pa3HBIX
kiaccoB. Peakuun nonHoro obomena m OBP. Oxucnutens W BOCCTaHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE.

Peaknun moHHOrO OOMEHa M OKHCIIMTEIbHO-BOCCTAHOBHUTENbHBIE peakiu. CocraBieHHe
ypaBHEHHI OKHCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOIOM AJIEKTPOHHOTO OaaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAUIOB W HEMETAJUIOB, .KUCIOT M COJICH B CBETe
MpeICTaBICHUI
00 OKHCIIMTENbHO-BOCCTAHOBUTEIBHBIX IPOIeccax

JleMoHcTpanyy. 3aBUCUMOCTb JIEKTPONPOBOJIHOCTH YKCYCHOM KHMCIOTHI OT KOHLEHTPALIUH.

B3aumopeiicTBue MHKa ¢ cepol, COISIHON KucaoToi, xiopuaom meau (II). 'openne maruus.

JlaGoparopHble onbIThl. 9. Peakuuu, xapakTepHble sl pacTBOPOB KHCIOT (COJSIHOM WK

cepHoit). 10. Peakiuu, XxapakTepHble Ui pacTBOPOB ILenoYei (TUAPOKCUIOB HATPUS WM Kallus).
11. Peakuuu, XxapakTepHble AJi1 OCHOBHBIX U KUCIIOTHBIX OKCHAOB. 12. Peakiuu, XxapakrepHble Jis

pacTBOpOB coselt (Hanmpumep, as xiopuga meau (II).

IIpakTHyeckue Da6OTLI. 5. HonHbIe pE€aKuuu. 6. YcioBus MMPOTCKAHUA XHMHUYCCKUX

peaKHI/Iﬁ MCKAY paCTBOpAMU 3JICKTPOJIMTOB JO KOHIIA. 7. Pemienue OKCIICPUMCHTAJIbHBIX 3a1a4.

Tema 6. «O000menne 3HaHUH 0 Hauboslee Ba’KHBIX XAPAKTEPUCTHKAX BelIeCTB H
XHMHUYECKHX MpoueccoB» (6 4)

Crpoenue aroma. llepuogumueckuii 3akoH u Ilepumoanueckass cucreMa XHUMHUYECKUX
anemenToB J[. . MenpaeneeBa. Buabsl xuMuueckoii ¢Bsi3u. Peakiiuun HOHHOTO 0OMeHa.
Knaccudukanmst u cBONCTBA MPOCTHIX M CIOXKHBIX BemecTB. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIC
peaknuu. Kiaccel HeOpraHUYECKUX COSTUHEHHI

Copepxanue yueOHOro marepuana Kypca «Xumus 8 Kiace»

YueOHO-TeMAaTHUECKHI IJIaH

8 ku1ace
Ne Tema Komnaec B TOM YHCJIIC
TBO nab. IPAKT KOHT.pa0
4acoB pabor | paboT | koI BUJI
KOHT]
1 BBenenne 6 1 1 -
2 Tema 1. ATOMBI XUMHYECKHX 3JIEMEHTOB 10 1 - 1 |Temar.
3 Tewma 2. [IpocThie BemecTBa 5 2 - 1 |Temar.
4 Tema3. Coennnenue XUMHYECKHX 12 2 2 1 |remar.




9JICMCHTOB

5 Tema 4. V3MmeHeHUs, MPOUCXOMSAIINE C 14 2 1 1 |remar.
BEILECTBAMH

6 Tema 5. PactBopenue. PacTBopbl. 15 4 3 1 |remar.
Peakiuu noHHoro ooMeHa

7 Tema 6. O600IeHNE 3HAHUI O Hauboee 6 - - 1 | wuror.

BAXHBIX XapaKTCPUCTUKax BEIICCTB U
XUMHYCCKUX ITPOLICCCOB

Hroro 68 12 7 6

Cnoco0Obl OLIEeHKH JOCTHKEHUH 00y4alomuMucs IJIAHUPYEMbIX pPe3yJbTAaTOB:
TeKYUUl KOHTPOJIb B BUJI€ IPOBEPOUYHBIX Pa0OT, TECTOB, MPAKTUYECKUX pabOT;
TeMaTH4YeCKUIl KOHTPOJIb B BUJIE KOHTPOJbHBIX padoT;

HUTOTrOBBII KOHTPOJIb B BUJIE IPOMEKYTOUHOM aTTECTALUU.

9 kjaacc

CoaeprxaHue nporpaMmbl

BBenenue. O01masi XapakTepuCTHKA XUMHYECKUX 3JIEMEHTOB M XMMUYECKUX PeaKkIuid.
(69)

XapakTepucTrKa 3JEMEHTa 110 €ro IMOJOKEHHIO B Ilepuonnueckol cucreMe XMMHUYECKHUX
anementoB JI. YI. MenneneeBa. CBoiicTBa OKCH/I0B, KMCIOT, OCHOBAHUN U COJIEW B CBETE TEOPUU
UEKTPOJINTUYECKON JUCCOLMALMU M OKHCIEHHUSA-BOCCTaHOBJICHUA. [loHsATHE O mEepexogHbIX
aneMeHTax. AMmdorepHocTh. ['eHeTHUeckuil psa nepexonHoro >nementa. [lepuonuyeckuit 3aKoH u
[Tepuonnueckas cucrema xumudeckux sneMeHToB [[. . Menneneea. Xumuueckas OpraHu3amus
KUBOM M HEKHMBOW IPUPOABI. XMMUYECKHM COCTaB SApPa, MAHTUU U 3€MHOM KOpbl. XHMHUYECKHE
9JIEMEHTHI B KJIETKAaX *XUBBIX OPraHW3MOB. Makpo- U MUKpo3aneMeHThl. O0001eHe CBeleHui 0
XUMHYECKHUX PEAKIMSIX.

Knaccupukanys XUMHYECKMX peakui IO pa3IMYHbIM IMpPU3HAKAM: «UUCIO U COCTaB
pearupyromux U o0pa3yroluXcsl BEIIECTBY, «TEIIOBOU 3PQEKT», «HAIpaBICHUEY», «U3MEHEHUE
CTETIEHEH  OKMCIIEHUS  3JEMEHTOB, OOpa3yIOIIMX  pearupyroliue  BellecTBa»,  «dazay,
«UCIIONIb30BaHME KaranusaTopay». lloHAaTne o ckopocTH xumuueckond peakuuu. DakTopsl,
BIUSIIOIIME HAa CKOPOCTh XUMHUecKHX peakiuil. Kartammzaropsl u katanus3. VHruOGUTOpSI.
AHTHUOKCHUIAHTEL

Hevoncrpanuu. Paznmuunsie ¢opmbr Tabmuuel [I. WM. MengeneeBa. Mopenu aTtoMoB

aJIeMeHTOB 1—3-ro mepuozoB. Mojenb CTpoeHHs 3€MHOro Iiapa (IONepeuHbId paspes).
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT MPUPOAbl PEarupyrolinuX BEIIecTB. 3aBUCUMOCTD

CKOpPOCTH XHUMHYECKOU p€aknuu OT KOHHOCHTpauWuHu pCarupyromunx BEIICCTB. 3aBUCHMOCTh




CKOPOCTH XHMMHYECKOW peaklWu OT IO CONPUKOCHOBEHHUS pPEarupyronux BEIIECTB
(«KUISIUA c10M»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakLUy OT TEMIIEPAaTypbl Pearupyronmx
BelecTB. [ OMOTeHHBIN M reTeporeHHbIN KaTtanu3bl. DepMeHTaTUBHBIN KaTan3. HrnOupoBanue.

Ha6ODaTODHBIe OIIBITHI. 1. HonyquI/Ie THAPOKCHAAa HWMHKA W HCCIICAOBAHUC €TI0 CBOMCTB.

2.MonenupoBanue mnoctpoenus llepuoguyeckoit cuctembl XumMudyeckux dsyementoB J[. U
Menpeneesa. 3. 3amelieHue Kelne3oM Meau B pacTBope cyibdarta menu (II). 4. 3aBucuMoCTh
CKOPOCTM XMMHMYECKOM peakUMH OT IPUPOABl PpEearupyrollMx BEIIECTB Ha IpUMEpe
B3aMMOJCHCTBUS KHUCIOT C METaUIaMU. 5. 3aBUCUMOCTb CKOPOCTH XMMMYECKOH PpEaKIHMH OT
KOHLEHTPALlUU pearupyrolux BEIIECTB Ha IPUMEPE B3aUMOAECHCTBUS LIMHKA C COJISIHOW KHCIOTOM
pa3aMYHON KOHLEHTpauuu. 6. 3aBUCUMOCTb CKOPOCTH XHWMHUYECKOM pEakIUu OT IUIOIIAIu
COIIPUKOCHOBEHHS PEarupyolmux BeImecTs. 7. MonenupoBaHue «KUIAIIETO CII0s». 8. 3aBUCUMOCTb
CKOPOCTM XHMHYECKOM peaklMH OT TEMIIepaTypbl pearupyrolux BEIIECTB Ha IpUMEpe
B3auMozeiicTBus okcuaa meau (II) ¢ pacTBopom cepHOM KUCIOTHI pa3iIMYHOM Temmeparypsbl. 9.
Paznoxkenune mnepokcuga Bojopoja ¢ mnomolibio okcuga wmapranna (IV) wu karamassr. 10.
OO6HapykeHue KaTanas3bl B HEKOTOPBIX NUIIEBbIX NpoaykTax. | 1. MHrubupoBanue B3anMoaencTBus
KHCJIOT ¢ METAJZIAMH YPOTPOIIMHOM.

Tema 1. Metamiabt (20 4)

[Tonoxenne wmeraioB B Ilepuoanueckoil cucremMe XUMHYECKUX 3ieMeHToB [[. M.
MenpeneeBa. Mertaiunueckass KpUCTAUIMYECKAsh PEIIETKAa M METAUIMYECKass XUMUYECKas CBA3b.
OOmue ¢usuueckue cpoiictBa MeTayuioB. CIiaBbl, UX CBOMCTBAa M 3HaueHUE. XHUMUYECKHE
CBOMCTBAa METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMUUYECKOM
psany HanpsbkeHud MetanaoB. Kopposus MerannoB 1 ciocoObl 60pbObl ¢ Hel. MeTaisl B IpUpoIe.
OOu11e crnocoObl UX MOTYYEHHUS.

OOmiast xapakTepuCTHKa IIEJTOYHBIX MeTauioB. Mertamiel B mpupoae. OOmmue crnocodbl HMX
nonyuyeHusi. Ctpoenue artoMoB. lllenounsle MeTamuibl — MpoOCThIE BellecTBa. BakHeline
COECMHEHMS IIEJOYHBIX METAIJIOB — OKCHJABI, THJIPOKCHIbI M COJHM (XJIOPHIbI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiinble ynoopeHus.

OOmiast xapakTepucTuKa 3y1eMeHTOB rnaBHoW noarpynns! II rpynmel. CTpoeHne aTOMOB.
[IlenoyHo3emMenpHble  METaUIbl —  IPOCThble  BellecTBa.  BakHeilmue  COeIUHEHUS
IIEJI0YHO3EMENbHBIX METANIOB — OKCH[Ibl, TUIPOKCHUBI U COJIH (XJIOpUIbI, KapOOHATHI, HUTPATHI,
cynbdatel, pocdatel), UX CBONCTBA U MPUMEHEHHUE B HAPOJIHOM XO3sIiCTBE.

Amromunauii. CtpoeHue atoMa, GU3NUYECKUEe U XMMUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
CoenvHeHNs allOMUHUS — OKCHJ U THAPOKCHUA, WX amMpoTepHbI XapakTep. Bakuelimue conu

amomMunus. [IpumeHenre aTrtoMUHUS U €r0 COCTMHEHUN.



Kenezo. Ctpoenue aroma, (U3NYECKHE U XUMHUYECKHE CBOMCTBA MPOCTOrO BEHIECTBA.

+2 +3 . .

I'enetnueckue psaasl Fe™ u Fe'~. Baxuelmue conu xene3a. 3Hau€HUE JKeJie3a U €r0 COeTMHEHUM
JUISL IPUPOJIbl U HAPOJHOTO XO3SMCTBA.

JleMOHCTpanuu. O6p33L[BI IICJIOYHBIX U IICJIOYHO3CEMCIIbHBIX METAJIJIOB. O6pa3um CIIJIaBOB.

B3aumopneiictBue HaTpus, JUTUS W KalblUs ¢ BOJAOM. B3ammojelcTBuE HATpus U MarHusi C

KucioposnoM. B3aumoneiictBue metaios ¢ HeMmerauiaMu. [lonyuenne rugpokcuos xenesa (1I) u

any

JlaGopaTopHble onbIThL. 12. B3auMozaeicTBrue pacTBOPOB KUCIIOT M COJIeH ¢ MeTauiamu. 13.
O3znakomiienue ¢ pyaamu xene3a. 14. OkpanmBanue MmiaMeHH COJISIMU IIEJIOYHBIX METaUIoB. 15.
B3aumogeiictBue kanmbiust ¢ Bojoil. 16.IlonmydeHue rufpokcuaa KalbliMsl U HUCCIEIOBAaHUE €ro
CBOJWCTB.

17. TlonyyeHue ruipoKkcuia AIIOMUHMS U UCCIIEIOBAHUE €ro CBOMCTB. 18. B3aumoelicTBure xenesa
¢ comsinoM kucnoToi. 19. [Momyuenue runpoxcunos xxenesa (11) u (I1I) u uzyyenue ux cBOMCTB.

[Ipaktrueckue pabotel. 1. OcymiecTBiICHUE IEMOYKA XUMHUYECKUX IMpEBpalieHUil. 2.

[lonyyenue u cBOHCTBAa COENMHEHMI MeTauioB. 3. PelieHue sKCnepUMEHTalbHBIX 3a7ad Ha
pacro3HaBaHUE U MOJyYECHUE COSAMHEHUN METaIOB.

Tema 2. Hemeramianl (30 4)

OO01as xapakTeprucTUKa HEMETAJIIOB: nosoxeHue B [leproauueckoi cucreMe XUMHUYECKUX
anemenToB [[. WM. MenneneeBa,0cO0EHHOCTH CTPOCHUS aTOMOB, 3JEKTPOOTpUIATENbHOCTH (D0)
KakMepa «HemeTaimmyHocThy, psaa 0. Kpucramimueckoe CTpOeHHME HEMETAUIOB — IPOCTHIX
BemiecTB. Aiuotponusa. Ousnyueckne cBOCTBa HEMETAIIIOB. OTHOCUTEIBHOCTDh MOHSATUN «METaID)
U «HEMEeTaJ».

Bonopoa. Ionoxenne Bogopona B [lepuoauueckoit cucreMe XuMU4IeCcKux 3ieMeHToB /1. H.
MengeneeBa. CTpoeHne aroma U MojieKynbl. Ou3znueckne 1 XMMUYECKHE CBOMCTBA BOJOPO/IA, €r0
MOJIy4Y€HUE U IPUMEHEHHE.

Boga. Ctpoenue momnekynsl. Bogopoanas xumudeckast cBsi3b. Ousnueckre cBOWCTBA BOJBI.
AHomanuu cBOMCTB BoAbl. ['mapodunbHbie U TUIpodoOHBIE BemecTBa. XUMHUECKHE CBOMCTBA
Boabl. KpyroBopor Bombl B mpupone. Bomoouncrtka. Aospamnusi BOAbl. BBITOBBIE (DUIBTPEHIL
MunepanbHbie BoAbL. JIUCTHIIIMPOBaHHAs BO/IA, €€ MOIy4eHUE U IPUMEHEHUE.

O6mras xapaktepuctuka raimoreHoB. CtpoeHue atomMoB. [IpocTeie BemiecTBa U OCHOBHBIE
COEJMHEHUs TaJOreHoB, WX cBoicTBa. KpaTkue cBereHus o xiope, Opome, ¢rope u ione.
[IpuMeHeHue rajioreHoB U X COEAMHEHUN B HAPOJIHOM XO35UCTBE.

Cepa. Crpoenue aroma, aJIOTPONHUS, CBOICTBA W NPHUMEHEHHE POMOMYECKOHN Cephl.
Oxcupt cepsl (IV) u (VI), ux nomydenue, cBoiicTBa u mpuMeHeHue. CepHasi KHCIIOTa U €€ COJIU, UX

MNPUMCHCHUC B HAPOAHOM XO035MCTBE. HpOI/I3BOI[CTBO CCpHOﬁ KHCJIOTHEI.



A301. CTpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBAa. AMMHAK, CTPOCHUE,
CBONCTBA, Mojy4yeHue u npumeHenue. Cojlm aMMOHHMSI, UX CBOMCTBA U mpuMeHeHue. OKCuabl a3oTa
(I) m (IV). A3oTHast KUCJIOTa, €€ CBOMCTBA M NMpUMEHEeHHe. HuTpaTel 1 HUTPUTHI, MpobdIeMa UX
COJIEp>KaHUsl B CEJIbCKOXO03SUCTBEHHON MPOIYKIIMU. A30THBIE y10OpEHHUSI.

®ocdop. CrpoeHue aroma, auIOTPONHsA, CBOWCTBa Oenoro u KpacHoro Qocdopa, ux
npumenenne. OcHOBHBIE coenuHeHus: okcul Gocdopa (V) u oprodochopnas kucinora, pocdarsr.
dochopHbie y1oOpeHus.

VYrinepoa. CtpoeHue aroma, auIOTPOIHS, CBOMCTBA MoaU(UKAIMKA, TpuMeHeHHe. OKCHIBI
yraepona (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHAThl: KalbIWT, COAa, MOTAIl, UX
3HAUEHUE B MIPUPOJIE U KU3HU YEJIOBEKA.

Kpemuuii. CtpoeHue aTtoma, KpUCTALINYECKUNA KPEMHHUM, €ro CBOMCTBA U NMPHUMEHEHHUE.
Oxkcun kpemuus (IV), ero mpupomnsie pasHoBUAHOCTH. CHIMKAThl. 3HAYEHHWE COCAMHEHUM
KPEMHHS B )KMBOHM U HE)KUBOU Ipupojie. IloHsaTHe 0 CHIMKaTHON MPOMBIIIIIEHHOCTH.

Hdemoncrpanunu. O6pa3ibl rajJoreHoB — MPOCTHIX BelIeCTB. B3anuMoaelcTBUE rajlOreHoB C

HATpUEM, C aJIOMHUHHEM. BBITeCHEHHE XJIOpoM OpoMa WM HMOJa M3 PAacTBOPOB HMX COJICH.
B3aumMoneiictBie cepbl ¢ MeTaJUlaMH, BOJOPOJOM W  KHCJIOpOJOM. B3ammojencTBue
KOHIICHTPUPOBAHHOHN a30THOMN KUCIIOTHI ¢ MeIbi0. [loromenue yriieM pacTBOPESHHBIX BEIIECTB HITH
ra3oB. BoccranoBinenue menu u3 ee okcuna yrieM. OOpasnbl NPUPOAHBIX COSIWHEHHU XJIOpa,
cepsl, pochopa, yrnepoaa, kpemuus. OOpa3ipl BaXXHEUITUX 711 HAPOAHOTO XO35HUCTBA CyIb(HaTOB,
HUTPATOB, KapOOHATOB, pocdaroB. OOpa3Libl cTEKIa, KEPAMUKH, LIEMEHTA.

Jlabopatopubie onbiThl. 20. Ilonydyenue m pacnosznaBanue Bojopozna. 21. HMcciemoBanue

MTOBEPXHOCTHOTO HATsKEHUs BOJbI. 22.PacTBOopeHHe nepMaHraHaTta Kajausi MM MEJHOTO KyIlopoca
B Boje. 23. T'maparanus oGe3BoxkeHHoro cynbdara meau (II). 24. M3roroBneHue THUICOBOTO
OTIIEYaTKa.

25. Os3HakOMJIEHHE C KOJIJIEKIIMEeH OBITOBBIX QMIbTPOB. 26. O3HAKOMJIEHHE C COCTaBOM
MuHepanbHOM Bozbl. 27. KauecTBeHHas peakuus Ha rajgoreHua-uoHsl. 28. IlomydeHue u
pacnio3HaBanue kuciopoaa. 29. I'openme cepsl Ha Bozgyxe W B kuciopone. 30.CpoiicTBa
pa3baBienHoi cepHod kucnoTel. 31. M3ydenue cBoiicTB ammwuaka. 32. Pacmo3HaBaHue conei
amMmoHusi. 33. CBoiicTBa  pa30aBieHHON  a30THOW  KuUCIOTHL.  34.  BzaumonelictBue
KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI ¢ Menbto. 35. [openue ¢ochopa Ha BO3ayxe U B
kucnopone. 36. PacnosnaBanue ¢ocdatoB. 37. 'openne yrmst B kuciopone. 38. Ilomydenwue
YTOJILHON KUCIIOTHI U U3yueHue ee cBOMCTB. 39. [lepexon kapOOHATOB B THAPOKAPOOHATHI.

40. Paznoxenue ruapokapOonara Hatpus. 41. [lonydyeHne KpeMHEBOW KHCIIOTHI M U3YUYEHHE €€
CBOMCTB.

IIpakTHyecKue Da60TBI. 4. PemcHue OKCIICPUMCHTAJIBHBIX 3aJda4 IO TCME «Hoz[rpyrma

rajioreHon». 5. Pelienue OKCIICPUMCHTAJIbHBIX 3alla4 II0 TCMC «Ho;[rpyrma KHCJIOpOda. 6.



Pemenne okcnepumeHTanbHBIX 3amad o Teme  «lloarpymma  asora». 7. Pemenue
SKCHEpUMEHTANbHBIX 3amau no Teme «lloarpymma yriepoma». 8. Ilomydyenue, coOupanue u
pacro3HaBaHKE ra3os.

Tema 3. Opranuveckue BemecrTna (8)

B3aumocBsI3p HEOpraHMYECKUX U OPraHMYecKuX BelecTB. OCOOEHHOCTH OpPraHUYeCKUX
BEILIECTB.

IIpenenpHble  yrmeBogopoiasl —  ankaHbl. OOmas XapakTepUCTUKA  IpelesbHbIX
yriaeBogopoaoB. HaxoxaeHue B npupoje, Gpu3ndeckue 1 XUMUUYECKHE CBOICTBA: TOPEHUE, PeaKIIHsl
3amelieHus (Ha npuMepe metana). [I[puMeHnenue aakaHoB.

Henpenenbupie yrimeBomopoasl — ankeHbl. CoctaB M (HU3MYECKUE CBOMCTBA aJKEHOB.
XUMUYECKHE CBOWCTBA: TOPEHUE, PEAKIIMK NIPUCOCIUHEHUS BOLOPOA, TAJIOTCHOB U NOIUMEPU3AYUU
(Ha mpumepe stwiieHa). [lpeocmaenenue o nonumepax. IlpuMeHeHune 3TUIeHa B ObITY U HApOIHOM
xoszsiicTe. [IpupoaHble HCTOYHUKH YyriieBoopooB. IlpupoaHbie W momyTHbIE HETSIHBIE Ta3bl, UX
cocTaB 1 ucnonb3oBanue. Heps. KameHHsIi yrous.

@OyHKIMOHANbHBIE IPYIIBI (THAPOKCHIIbHAS, KAPOOKCUIIbHAS TPYIIIbl, AMUHOIPYIIIA).

Crnuptel. O01mas XapakTepuCTUKa CIUPTOB. METUIIOBBIA U 3TUIIOBBIA CIUPTHI. XUMHUYECKHE
CBOMCTBA CIIMPTOB: TI'OpPEHHUE, B3aUMOJEHUCTBUE C KHUCIOTaMM. JlelicTBME CIMPTOB HAa OpPraHU3M.
TpexaromHbIi ciupT mMnepuH. [IpuMeHenne criupTos.

KapOoHOBBIE KHCIIOTHI Ha ITpUMeEpe YKCYCHOM Kuciotsl. Ee cBoiicTBa n nmpuMeHenue. Peakuus
srepudukanuu. IIoHsTHE O CIOXKHBIX APHpax.

XKuper — crnoxxabie 3QUPHl TIAWIEPHHA M BBICIIUX KapOOHOBBIX KHCIOT. Dusndeckue
CBOMCTBA, IPUMEHEHNE U OMOJIOrHYEeCcKas POjb JKUPOB.

ITonsarue 06 yrineBoaax. ['moko3a, caxaposa, Kpaxmail, 1[eJUTI0J103a, UX HaX0XKJCHHUE B IPUPOJIE
u Onosoruyeckas poJib.

Azotconepxkaiue coenuHeHus. [loasitue 00 amuHokucnoTax. benku, ux Ouosnorudeckast pob.

KauecTBeHHbIC p€aKkuuu Ha OCIKH.

JemoHctpanuu. 1. OTHOILIEHHE YTIIIEBOAOPOIOB K KUCIOpoay U OpomHOIl Boze. 2. OOpa3iis
nonmepoB. 3.1 openne cimpra. 4. OOpa3ibl KUPOB U YTIEBOIOB.

JlabopaTopHble onbIThl. CBONCTBA YKCYCHOM KHCIOTHI. KauecTBeHHas peakiius Ha OCIKH.

PacdeTHbIe 3a1a4n.

Tema 4. O6001meHHe 3HAHUI IO XUMHH 32 KYPC OCHOBHOI1 11K0Jb1. [loaroroska
K rocyaapcrBeHHoii uroropoi arrecranuu (F'HA) (44)

[Tepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumuyeckux »snemeHtoB [ .
MenpeneeBa. @U3N4ECKUIl CMBICI MOPSAKOBOTO HOMEpPA 3JIEMEHTA, HOMEPOB NEPHOJA U T'PYIIIHI.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 2JIEMEHTOB U UX COEAMHEHUH B IIEPUOJIAaX U IPyIIaxX B CBETE

Hpe)ICTaBJ'IeHI/II\/'I 0 CTPOCHHUM AaTOMOB JOJICMCHTOB. 3HaueHue MNEPpUOANYCCKOro 3aKOHa. BI/I}IBI



XMMHYECKUX CBSI3€M M THUIBI KPUCTAUIMYECKUX pPEIETOK. B3anMMOCBA3b CTPOEHHS M CBOMCTB
BEILIECTB.

Knaccudukanuss XMMHUYECKMX pEaKIUid 10 Pa3IMYHBIM NpH3HAaKaM (YUCIO W COCTaB
pearupyromux U o0pa3yIolUXCsl BEIIECTB; HAaJIWYHE T'PaHMIBI pazzaena ¢a3z; TernoBod 3ddekrT;
W3MEHEHUE CTEICHEM OKHUCJIEHUS aTOMOB; HCIOJIb30BAHME KaTallu3aTopa; HallpaBJICHUE
npotekanus). CKOpOCTh XMMHUYECKHUX peakiuil u (akropsl, Biusiomue Ha Hee. OOpaTUMOCTbH
XUMUYECKUX PEAKIIUN U CIIOCOOBI CMEIICHHSI XUMHYECKOTO PAaBHOBECHS.

[IpocTeie U ciioXkHBIE BemiecTBa. MeTauibl U1 HeMeTaulbl. ['eHeTHYecKue psabl MeTaia,
HEMeTallJla U MepexoaHOoro Metaiia. OKCHIIBI U THAPOKCUIBI (OCHOBAHHMSI, KHCIOTHI, aM(OoTepHbIe
THIPOKCHJIBI), conu. VX cocraB, kinaccudukaus U o0Iue XMMHYECKUE CBOWCTBA B CBETE TCOPHH

AIEKTPOJIUTUYECKON JUCCOIHAIIIH.

YueOHO-TeMAaTHUYECKHI IJIaH

Ne Tema KomngectBo B TOM 4YMCJIE
4acoB 11a0. MPaKT KOHT.pa0
pabot | pabor | koxn BU]
KOHTP
1 Beenenne. OOmas  xapakTEepUCTHKA 6 - - 1 |remar.
XAMHYECKHX DIIEMEHTOB
2 Tema 1. Metamnnbl 20 - 3 1 |remar.
3 Tema 2. Hemeraimisl 30 - 5 1 |Temar.
4 Tema 3. Opranuuecku BeliecTBa 8 - - 1 |remar.
7 Tema 4. O000OmIEHHe 3HAHUN 110 XUMHHU 4 - - 1 WATOT.
3a KypC OCHOBHOM IIKOJIBI
Hroro 68 - 8 5

Cnoco0bl OLIEHKH JO0CTHKEeHU I 00y4al0IMMHCH IJIAHUPYEMBbIX Pe3yJibTaTOB:
TeKyUUH KOHTPOJIb B BUJI€ IPOBEPOUHBIX PadOT, TECTOB, IPAKTHUECKUX padoT;
TeMaTH4eCKUI KOHTPOJIb B BUJIE KOHTPOJIbHBIX padoT;

HTOIOBBIil KOHTPOJIb B BUIC HpOMe)KYTOqHOﬁ aTTeCTalu.




[Ipunoxenne 1
Kpurepun oneHuBaHus NpeAMeTHBIX pe3yJbTaTOB
8 knace

ba3oBblii ypoBeHb JT0CTHKEHUH JEMOHCTPUPYET OCBOCHHUE YUCOHBIX JEHCTBUMA C OTIOPHOM
CUCTEMO} 3HaHUU B paMKax Juaria3oHa (Kpyra) BbIeJIeHHBIX 3a1a4. OBiaseHue 6a30BbIM YPOBHEM
SIBJISIETCS] JOCTATOYHBIM JIJI IPOJOJKEHUsI 00yUeHHUs Ha CIIeyIoLel CTyleHn 00pa3oBaHusl, HO He

10 PO(UILHOMY HAIIPABICHHUIO «YAOBIETBOPUTEIBHO» (MM OTMETKA «3», OTMETKA «3a4TEHOY).

IToBbIIeHHBIIT YPOBEHBb JCMOHCTPUPYET YCBOCHUE OMOPHOW CHCTEMbl 3HAHHW HAa YPOBHE
OCO3HAHHOTO TPOU3BOJBHOTO OBJAJCHHS YYCOHBIMH JICHCTBHSMH, JIOCTaTOYHBIH O KPYrosop,
mupora (WM HU30MPATETLHOCTH) MHTEpecoB. Takue oOydarommuecs MOTyT OBITh BOBJICUEHBI B
MPOSKTHYIO JIEATEIBHOCTh 10 MPEAMETY W COPHUCHTHPOBAHBI HA MPOAODKCHHE OOY4YCHHS B

CTapIIUX KJIACCAX 10 TAHHOMY IPOQHITIO.

Bbicokmii ypoBeHb JeMOHCTpHUpyeT Oosee MojHOe (IO CPaBHEHUIO C MPEAbLAYIIUM)
YCBOGHHE OIIOPHOM CHCTEMbl 3HaHMM Ha YPOBHE OCO3HAHHOIO IIPOU3BOJBHOIO OBJIAJCHUS
Y4eOHBIMH JICHCTBUSAMH, JTOCTATOYHBIH KPYro3op, MUpoTa (WM U30MPATEIbHOCTH) HWHTEPECOB.
Takue oOyuaromuecss MOryT OBITh BOBJIEYEHBI B IPOEKTHYIO JAESITEIBHOCTbh 110 NIpPEAMETY U
COPMEHTUPOBAHbI Ha MPOJOKEHNE 00yUeHHs B CTApLIMX KjIaccaX M0 JaHHOMY IpOoQMII0, OLEHKa

COTIUIHOM(OTMETKA «5»).

IloHnkeHHBII ypOBeHb JEMOHCTPUPYET OTCYTCTBHE CHCTEeMaTHueckoil 0a30Boil
MOATOTOBKH, OOYUaIOIUMCSl HE OCBOCHO JIayK€ U IMOJIOBUHBI MJIAHUPYEMBIX PE3YJIbTaTOB, KOTOPHIE
OCBaMBaeT OOJBIIMHCTBO OOYYAIOIIMXCS, HMEIOTCA 3HAuuTeNbHble NpoOenbl B  3HAHMIX,
nanpHelmee oOydeHue 3arpyaHeHo. [Ipu 3ToM 0Oydaromuiicss MOXeET BBIIOJIHATH OTAEIbHbIC
3aJlaHusl TOBBIIIEHHOTO ypoBHA. JlaHHas rpymma oOywaroumxcs (B cpeAHEM B Xoie OOydeHHus
cocraBisitonias okojo 10%) TpeOyeT cnenualbHOM AMArHOCTUKM 3aTPYyAHEHUH B OOy4YeHUH,
poOesoB B CUCTEME 3HAHUM M OKa3aHUM LIEJECHANpPABICHHOW MOMOIIM B JAOCTH)KEHHHM 0a30BOTO
YPOBHS «HEY/IOBJIETBOPUTEIHHO» (OTMETKA «2»).

Hu3skuii ypoBeHb JEMOHCTPUPYET HAJIMYUE TOJIBKO OTAEIBHBIX (parMEHTAPHBIX 3HAHUI
[0 IpeaMeTy, JanbHelilee o0ydeHHe MPaKTHUYECKH HEBO3MOXKHO. TpeOyercs — crnenuagbHas
MOMOIIlb HE TOJBKO MO Y4eOHOMY TMpeaMeTy, HO U MO0 (OPMUPOBAHUIO MOTHBALIUU K
00y4YeHMIO, Pa3BUTUIO MHTEpeca K M3y4aeMoW MNpeaMeTHOW 001acTH, NOHUMAHHUIO 3HAYMMOCTHU
MpeaMeTa JIs KU3HH | JIP. OIEHKa «IIJI0X0» (0TMeTKa «1»).

XapakTepucTHKA OLeHKH (0TMETKH)

«S» («OT.]'[I/I'-IHO»)- YPOBCHB BBITIOJTHCHH A Tpe60BaHHﬁ 3HA4YUTCIIBHO BBIIIC



yIIOBJIETBOPUTEIHLHOTO: OTCYTCTBHE OMIMOOK KaK MO TEKYIIEMY, TaK U 10 MPEIbIIyIeMy ydeOHOMY
MaTepuany; He 60jee 0OJJHOTO HEJ0YETa; JOTHIHOCTD U MOJIHOTA U3JI0KEHUS.

«4» («X0pomIo») - YPOBEHb BBHINIOJHECHHS TpPeOOBAaHWUW BBIIIE YIOBIECTBOPHUTEIBHOIO:
WCIIOJIB30BAHUE JOMOJHUTEIBHOTO MaTepuasia, IMOJHOTA W JIOTUYHOCTb PACKPBITHS BOIPOCA;
CaMOCTOSITENTLHOCTD CY)KJIEHUH, OTPaKEHUE CBOCTO OTHOIICHHMSI K peaMeTy oO0cykaeHus. Hamnaue
OIHUOOK M HEJI0YETOB B KOJIMYECTBEHHOM BBIPAXKEHHH IO OTJEIBHBIM MpEAMETaM OTpa)KaeTcs B
JIOKAJIbHBIX aKTaxX O TEKYILEH U UTOroBOi (pyOeKHOM) aTTecTali 00y4arouxcsl.

«3» («yIOBJIETBOPHUTEJIBHO») - JIOCTATOYHBIH MHHUMAJIbHBIM YPOBEHb BBINOJIHECHUS
TpeOOBaHU, MPEIBSIBISIEMbIX K KOHKPETHONW paboTe, OTIAEIbHBIC HAPYIICHHS JIOTHKH U3JI0KEHUS
MaTepuasa; HEMOJIHOTa PAacKphITUS Bompoca. Hamuywe ommuOOK W HEIOYETOB IO OTACIBHBIM
peaMeTaM B KOJMYECTBEHHOM BBIPAKEHHM OTPAXAETCS B JIOKAIbHBIX aKTaX O TEKyllew H
HUTOTOBOH (pYOS)KHOM) aTTECTAIlMH 00YyJarOIITXCSl.

«2» («m10X0») - YpOBEHb BBIIOJHEHUS TPEOOBAaHUN HIKE YJIOBIECTBOPHUTEIBHOIO:
HapylIeHWe JIOTUKH; HEMOJHOTA, HEPACKPBITOCTh OOCYKJIaeMOIro  BOIPOCA, OTCYTCTBHUE
apryMeHTanuu Ju0o ommOOYHOCTh €€ OCHOBHBIX MOJIOKeHUU. Hannume ommboK U HET04eTOB 1O
OTJIEJIbHBIM TpEAMETaM B KOJIMYECTBEHHOM BBIPAKEHUU OTPAXKAETCS B JIOKAJIBHBIX aKTax o

TEKyIIel U uToroBoi (pyoexxHoii) 00 aTTecTaliuu 00y4yaroUuXcs.
Kpurtepuu ouneHnBanus pe3yjbTaTOB YUAIIMXCSH
9 knacc

Ba3oBblii ypoBeHb J0CTHKEHHUI JEMOHCTPUPYET OCBOEHHE YUEOHBIX AEHCTBUI C OMOpHON
cucTeMO 3HaHUHM B paMKax Juara3oHa (Kpyra) BblJIeJeHHBIX 3a1a4. OBnageHne 6a30BbIM YPOBHEM
SIBJIETCS IOCTATOYHBIM JUIsl IPOAODKEHNs O0y4eHHs Ha CIeAYIoUeil CTyleHn 00pa3oBaHusl, HO HE

10 MPOQHUILHOMY HAIPABIIEHUIO «YAOBIETBOPUTEIBHOY» (MIIM OTMETKA «3», OTMETKA «3aUTE€HOY).

IToBbIICHHBIN YPOBEHBb JIEMOHCTPUPYET YCBOCHHUE OMOPHOW CHUCTEMBI 3HAHMH Ha YpOBHE
OCO3HAaHHOTO MPOM3BOJBHOIO OBJIAJCHUS Y4YeOHBIMU JEHCTBUSMH, JIOCTATOYHBIH O KpYrosop,
mupora (WiM K30MpaTesibHOCTH) HMHTepecoB. Takue oOydaroliyecs MOTYT ObITh BOBJICYEHBI B
MIPOEKTHYIO JESTENbHOCTD 110 IPEAMETY U COPUEHTUPOBAHBI HA MPOIOJKEHUE O0YyUEHUS B CTapIIUX

KJIaccax 1Mo JIAaHHOMY MpOdHIIIo.

Bbicokmii ypoBeHb JI€MOHCTpUpPYET OoJjiee MOJHOE (IO CPaBHEHUIO C MPEABIIYLIIM)
YCBOCHHME ONOPHOW CHUCTEMbl 3HAHUH Ha YpPOBHE OCO3HAHHOTO IPOU3BOJBHOTO OBJAJIECHUS
y4eOHBIMHU JIE€UCTBUAMHU, JTOCTATOUHBIM Kpyro3op, mupoTa (WM H30MPATEIbHOCTH) HHTEPECOB.

Takue 06yqafonmec;1 MOT'YT OBITh BOBJICUCHEI B MNPOCKTHYIO ACATCIBHOCTL II0 IPEAMCTY U



COPHEHTUPOBAHBI Ha MPOJIOJKEHNE O0YUYEeHHUS B CTApIIUX Kilaccax M0 JaHHOMY MPOQHITIO, OIECHKA

COTIUYHOM(OTMETKA «5»).

IloHM:KeHHBINE YpPOBEHb JIEMOHCTPUPYET OTCYTCTBHE CHCTEMAaTHYECKOW 0a30BOi
MOATOTOBKH, 00YYaIOIIMMCSl HE OCBOCHO JIa)K€ M TOJIOBUHBI IJIAHUPYEMBIX PE3yJIbTaTOB, KOTOPbIE
OCBaWBaeT OOJBIIMHCTBO OOYYAIOIIMXCS, HMMCIOTCS 3HAYMTEIbHBIC MPOOENbl B 3HAHMSX,
JanbHelee oOydyeHue 3arpydHeHo. [Ipu 3ToM OO0yYaromuiicss MOXKET BBIMOJHSATh OTACIbHBIC
3a/laHusl TIOBBIIIICHHOTO ypoBHs. [laHHas rpymnma oOydarommuxcst (B CpelHEM B XOJe OOydeHHS
cocraBistonias okosno 10%) TpebyeT crenuanbHONM TUATHOCTHKU 3aTpyJHEHUN B OOy4YeHUH,
MpoOeJIoB B CUCTEME 3HAHWI M OKa3aHWM LIEJCHANPABICHHONW MOMOIIM B JOCTHXKEHUU 0a30BOTroO
YPOBHSI «HEYAOBJIETBOPUTEIHHO» (OTMETKA «2%)

Hu3skuii ypoBeHb JAEMOHCTpUPYET HAJIMYHE TOJIBKO OTIEIbHBIX (PparMEeHTapHBIX 3HAHHIM
Mo IpeaMeTy, NanbHeiiee oO0ydeHHe MPaKTUYECKH HEBO3MOXkHO. Tpebyercs — crenuanbHas

ImoMomb HE TOJBKO IIO y‘-IC6HOMy npeamMery, HO H IIO d)ODMI/IDOBaHI/IIO MOTHBAIIUU K

O0YYEeHHIO, PAa3BUTHIO MHTEpECa K HM3y4aeMOW MpPeIMETHOW 0071acTH, NOHUMAHHIO 3HAYHMMOCTHU
IpeaMeTa sl )KU3HU U JIP. OLEHKA «IUI0X0» (0TMETKa «1»).

XapakTepucTHKA OLeHKHU (0TMETKH):

«5»  («OTJMYHO»)- ypOBEHb  BBHINOJHEHUS  TPeOOBaHMH  3HAYMTENBHO  BBIIIC
YIIOBJIETBOPUTEIHHOTO: OTCYTCTBUE OMIMOOK KaK IO TEKYIIEMY, TaK U 1O MPEIbIAYIIeMY YIeOHOMY
MaTepuaiy; He 0oJiee 0JJHOTO HEJJ04€eTa; JIOTHYHOCTD U IOJIHOTA U3JI0KEHUS.

«4» («X0pomIo») - YpOBEHb BBINOJHEHUS TPeOOBAHUIN BBIIIE YIOBIECTBOPUTEIBHOIO:
HCIIOJIb30BAHUE JIOTIOJHUTEIBHOIO MaTepHasia, ITOJIHOTA W JIOTUYHOCTB PACKPBITHS BOIPOCA;
CaMOCTOSITENILHOCTD CY)KJIEHUH, OTpa’KEHUE CBOETO OTHOLIEHMS K peaMeTy oocyxkaenus. Hamnune
OLIMOOK U HEJOYETOB B KOJIMYECTBEHHOM BBIPAKEHHMU MO OT/ENbHBIM HpeAMETaM OTpakaeTcs B
JIOKAJIbHBIX aKTaX O TEKYILEel U NTOroBoi (pyOexHOI) aTTecTali 00y4YaromuXCsl.

«3» («yAOBJIETBOPUTENbHO») - JOCTATOYHBIM MHHUMAJIbHBIA YPOBEHb BBIOJHEHUS
TpeOOBaHUH, MPEABABIEMbIX K KOHKPETHON paboTe, OT/IeNbHbIE HApyIIEHUS JOTMKH U3JI0KEHHS
MaTepHuaia; HEMOJHOTa pPACKpBITUS Bompoca. Hamuume ommOOK M HEIO0YETOB MO OTAEIbHBIM
IpeaMeTaM B KOJMYECTBEHHOM BBIPDAKEHMM OTPAXAETCs B JIOKAIBHBIX aKTaX O TEKyllew M
UTOroBOM (pyOeKHOI) aTTecTalluu 00y4JarOLUUXCS.

«2» («ma0X0») - YpOBEHb BBINOJHEHUS TPEOOBAHUN HIDKE YIOBIECTBOPUTEIHHOIO:
HapylIeHHe JIOTUKH; HEMOJHOTa, HEePaCKPHITOCTh O0OCYXJIaeMoro BOINPOCA, OTCYTCTBHE
apryMeHTanuu Ju0o onmOOYHOCTh €€ OCHOBHBIX MoJokeHUH. Hannume ommOoK U HE104eToB 1O
OTJEJBHBIM IpeaMETaM B KOJIMYECTBEHHOM BBIPAXXEHUN OTPAXAETCS B JIOKAIBHBIX AKTax O

TEKyIIeH U UTOroBoi (pyOexHOi) 00 aTTecTauu 00y4aronuXcs.



[punoxenue 2

Hpome.)fcymoquaﬂ ammecmauun

JUis  OCYyLIECTBIEHHUSI NPOMEXKYTOUYHOW aTTEeCTAlMU HCIOJIB3YIOTCS KOHTPOJIbHO-OLEHOYHbBIE
MaTepuaibl, OTOOp COJepKaHUsI KOTOPBIX OPUEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOCHHS CHCTEMBI
3HAHUW W YMEHUH — WHBApUAHTHOTO fAIpa COJAEp)KaHUA JCHCTBYIOIIUX 00pa3oBaTeIbHON
IporpaMMbl 10 XUMHH Il 00IIeoOpa3oBaTeNbHBIX OpraHu3auuii . 3aJaHus MPOMEKYTOUYHOM
aTTecTalluy BKIIOYAIOT MaTepuasl OCHOBHBIX Pa3/esioB Kypca XUMHUH .

Bapuant pabotsl 1o Teme «Teopus 3MeKTPOIUTUIECKON TUCCOLUALIUN

1. K xopo110 pacTBOPUMBIM 3JIEKTPOJIUTAM OTHOCSATCS:

1) ruapoKcua MHKA 3) cynbdun Gapus
2) dbocdat nuHKA 4) kapOoHat Oapus

OTtBeT:

2. HanGompIiee 9uCiio HOHOB 00pa3zyeTcst Ipy pacTBOPEHUHU | MOJIb BellecTBa:

1) xopuaa Kanus 2) xnopuaa 6apus
3) xnmopuna xenesa (III) 4) cynbdara xenesa (I11)

OTBeT:

3. BcraBbTe mponyiieHHoe CI0BO.

KoHIIeHTpHpOBaHHBIM pacTBOP HEKOTOPOTO BEIIECTBA HE MIPOBOJIUT ANCKTPUICCKUH TOK . [1pu
n00aBIIEHUH K KOHIIEHTPHUPOBAHHOMY PaCcTBOPY JIBYKPATHOTO 00bEMA BOJIBI DJIEKTPOIPOBOTHOCTh
pacTBOpa HEMHOTO yBenuuuiachk . [Ipu nanpHeiemM 100aBIeHUN BOBI SJIEKTPOIPOBOIHOCTD

CHa4daJla yBCIIMYUJIACh, 4 3aTCM IICpeCTaIa USMCHATHCA . BemiecTBo oOTHOCHUTCS K

SJICKTPOJINTAM .

4. B 1 1 Boasl pactBopeHsl 1 moib xytopuaa kanus U 1 mosib moauaa Hatpus . M3 kakux
IBYX JPYTUX COJIel MOXKHO MPUTOTOBUTH PAacTBOP TaKOro ke cocTaBa? Bribepure u3 nepeyss:
1) xyopua HaTpus;
2) HUTpAT KaJwus;
3) uoaua kanus; 4) HUTpAT HATPUS;
5) cynbdar HaTpus .

OTtBeT:



5. VY CTaHOBHUTE COOTBETCTBHE MEXKy MPU3HAKAMHU PEAKIUH U UCXOJHBIMU BEUICCTBAMU: K
KOKJIOW MO3MINU, 0003HaYeHHOU OYKBOH, MOJOEPUTE COOTBETCTBYIOIIYIO MO3UINIO, 0003HAYCHHYIO
nudpoi.

[Ipu3Hak peakuuu:

A 1) KapOoHat HaTpus M COJISTHAST KUCIIOTa
b 2) Xmopuna meau (1) m runpoxeu kamus
B 3) Cynsdar xenesza (111) ruapoxcun HaTpus

4) KapOoHat HaTpus U XJIOpUJA KaJIbLUs.

3anumuTe B Ta0aHIy BEIOpaHHbBIE UG PHI O] COOTBETCTBYIOLUTUMH OYKBaMU.

6. BriOepure 1Ba WCXOMHBIX BEIIECTBA, B3AaUMOJICHCTBUIO KOTOPBIX COOTBETCTBYET

COKpAIIEHHOE HOHHOE YPABHEHUE PEaKIUH:

Fe?* + 20H™ = Fe(OH),

1)FeO  3) FeCl, 4) KOH
5) H,0 2) Fe 6) FeCls
OTBCTZ 3aHI/II_HI/ITC HOMEpa BLI6paHHLIX OTBCTOB.

7. [Ipn mpumeHeHHH LUWHKa B KayecTBe MUKPOYIOOpEHHsI €ro BHOCIT U3 pacuéra 4 Kr
KpucTayuoryapara cyibdara nuaka ZnSOy - 7H2O Ha rexTap .
N 2
CKOIIbKO 3TO COCTaBJISIET B epecuéTe Ha HOHbI Zn“ ? 3aluIIuTe YMCiI0 ¢ TOYHOCTHIO JI0 TEJIbIX .

Ortser:

8. Uro obmiero B pacTBopax, UMEIONINX KUcIoTHYIO cpeny? (KpaTtkuit oTBer .)



Kpumepuu oyenusanus pabomul no xumuu

Bepnoe BrimonHeHne Kaxaoro u3 3aganuii 1—3, 8 ornenuBaercs 1 Gammom.
A TIOJTHBIN TTPaBUIIBLHBIA OTBET Ha KaXKJI0€ W3 3aJlaHuii 4 —7 cTaBUTCA 2 0ajuia; eciy AOIyIIeHa O/THa
omuOKa, TO OTBET olleHuBaeTcs B 1 6amn . Eciim momyreHs! 1Be u 6osiee OMMOKH WIIM OTBETA HET, TO

BoeicTaBisiercd () 0aJuIoB .

Homep 3ananus IIpaBuJIbHBII OTBET Homep 3ananus IIpaBuJIbHbBII OTBET
1 3 5} 231
2 4 6 34*
3 CnaObrit 7 906
4 13* 8 YkazaHo HanHuue
HMOHOB BOJOPOJa

*HOprI{OK CJICOJOBaHUA I_II/I(1)p B OTBCTC HC UMCCT 3HAUYCHU .

Hmozoeas ammecm ayus

s ocymiecTBieHUs MTOTOBOM arrectanuu ucnosb3yrorcss KMMel, copepikaHne KOTOPBIX
OPHEHTUPOBAHO Ha IPOBEPKY YPOBHS YCBOCHMS 3HAHUM U OIpelesseTcsi CUCTeMO TpeOoBaHUN K
IIOATOTOBKE BBIITYCKHUKOB OCHOBHOM HIKOJIBI . JTa CUCTEMAa MHBAPHAHTHA II0 OTHOILIECHUIO KO BCEM
nevictytomuM OIl mo xumum 11t 001I€00pa30oBaTENbHBIX OpraHU3aluid . 3aJaHus UTOTOBOU
aTTECTAl[My BKIIFOYAOT MaTEPHUAJl OCHOBHBIX PA3/EJIOB Kypca XUMHH .

Pabota cocroutr m3 naByx uacteir . Yacte 1 comepxkut 19 3amaHmii ¢ KpaTKUM OTBETOM,
MOJIPa3yMEBAIOIIUX CaMOCTOATENbHOE (OPMYIMPOBAHHE M 3allUCh OTBETa B BHJEC 4YHCIA WIH
MOCJIeI0BATEILHOCTH TGP .

Yacte 2 conepkuT 5 3amaHuii: 3 3aaHUs 3TOM 4acTH MOAPa3yMEBAIOT 3allMCh Pa3BEPHYTOTO
OTBETAa, 2 3aJaHUs dTOM YaCTH MPEIIOJAraoT BHIITIOJIHEHNE PEAIBHOTO XUMHUYECKOTO KCIIEPUMEHTA U
oopmieHne ero pe3ynbTaToB .

Koumponvno-oyenounvie mamepuansi

Bapuanm nucemennoii pabomut 051 umoeosou ammecmayuu Yacmo 1

OtBeramu Kk 3amanusM 1—17 saBisitorcs mudpa Wid MOCIeq0BaTENbHOCTh IUdp (ducen) .
OTBeThl cHavaja ykakute B Tekcre padotsl, a 3aTeMm nepeHecure B BJIAHK OTBETOB Ne 1
CIpaBa OT HOMepa COOTBETCTBYIOLIETO 3aJaHWs, HAuMHas C MEepBOM KIETOYKH, Oe3 MpoOenos,
3aMATHIX M APYTUX JONOJHUTEIBHBIX CUMBOJIOB . Kaxyro udpy nummre B OTIEIbHOM KIeTOuKe

B COOTBETCTBUU C IPUBEAEHHBIMH B OJIaHKE 00pa3IaMy .




1. BribepuTe 1Ba BHICKa3bIBaHUs, B KOTOPBIX TOBOPUTCS O MEJI KaK XUMHUYECKOM SJIEMEHTE .
1) Menap pearupyer ¢ XJI0pOoM .

2) Menp nipy HarpeBaHUM Ha BO3/IyXE OKHUCIISETCS .

3) CraBbl MeIn M 30J10T@ HCHOIB3YIOTCS ISl H3TOTOBJICHUS FOBEIMPHBIX YKPALICHUH .

4) B coctaB 00p0CCKOM KHUIKOCTH BXOIUT MEb .

5)B COCTaB MEIHOW NaTHUHBI BXOJUT MeEIb .3allMLIMTE HOMEpPA BbIOpaHHBIX

OTBECTOB .

OTtBeT:

2. Ha npuBe€HHOM pUCyHKE U300pakeHa MOJIEIb aTOMa XUMUYECKOTO 3JIEMEHTA .

(=)

3anumuTe B TaONUIly BEIUYUHY 3apana sapa (X) aToMa XUMUYECKOro 3JIEMEHTa, MOJAENIb KOTOPOTo
n3o0pakeHa Ha puUCyHKe, W Homep rpymmbl (Y), B KOTOpOH ATOT 3JEMEHT pacCIOJIOKEH B

[lepuoanueckoi cucreme . ([lst 3armmcu oTBeTa UCTIONB3yiTe apadckue nudpsl .)

OT1BeT:

3. Pacnonoxwute B OPSIIKE YBETHUUCHUS JICKTPOOTPUIIATEIPHOCTH XUMUYCCKHUE DJIEMEHTHI:
1) xucnopo; 2) KpeMHU; 3) docdop .

Samumure HOMCEpa 3JICMCHTOB B COOTBETCTBYIOIIEM ITOPAIKE .

OtBeT:

4. YCTaHOBHUTE COOTBETCTBHE MEXAYy (OPMYIION COCTUHEHHS M CTEIEHBIO OKHUCIEHHUS Cephl B
TOM COEIWHEHUHU: K KaXIAOW MO3UIMH, 0003HaYeHHOW OYKBOW, MOJO0EpUTE COOTBETCTBYIOIIYIO
MTO3UIINIO, 0003HAYEHHYIO ITUDPOIA .
dopmyna coeTMHEHUS CrerneHb OKHCICHUS S
A) SO, 1) -2
b) CS; 2)0



B) H,SO, 3) +4 4) +6

OTtBeT:

5. U3 npennoskeHHOro HepeyHs BhIOEPUTE J1BA BENIECTBA C HOHHOM CBA3BIO:
1) LiCl;
2) OF;
3) SO;
4) CaFy; 5) H,0 .

3anummuTe HOMCEpa BBI6paHHBIX OTBCTOB .

OTtBeT:

6. Kakme nBa yTBep)KACHHS BEpHBI /IS XapaKTEPUCTUKU KpemHHs U (ocdopa? 1)
DJEKTPOHBI B aTOME PACTIONI0KEHBI HA TPEX AEKTPOHHBIX CIIOSX .

2) CoOTBETCTBYIOIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BUC YETHIPEXATOMHBIX MOJICKYII .

3) XUMHYECKHIA AJIEMEHT OTHOCHTCS K METaJlIaM .

4) 3HaueHue MMEKTPOOTPHUIIATEIILHOCTH MEHbIIIe, 4eM y docdopa .

5) Xumudeckuii 31eMEeHT o0pa3yeT BBICHINE OKCHIBI ¢ oOmiel Gopmynon 30, . 3anummure HOMEpa

BBIOpAaHHBIX OTBETOB .

OTtBeT:

7. V3 IpeIsI0’)KEHHOTO TTePEYHS BEIIECTB BEIOEPUTE OCHOBHBIM OKCH]T U KUCIIOTY:
1) CaO;

2) Mg(OH)z;

3) SO;

4) NaClOQy;

5) HCIO,

3anummTe B 10JIe OTBETA CHavajia HOMEP KUCJIOTHOTO OKCH/IA, a 3aTeM HOMEDP OCHOBAHHSI.
OTtBeT:

8. Kakue /1Ba 3 NMepeuncIIeHHBIX BEMIECTB OYyIyT BCTYIATh B PEAKIIHIO C OKCUIOM ITUHKA?



1) Fe(OH)y;
2) HNQOg;
3) Oy;

4) KOH,;
5)S.

3anumure HOMCEpa BBI6paHHBIX OTBETOB .

OTtBeT:

9. VYCTaHOBUTE COOTBETCTBHE MEXJY pEarupyrolldMU BEIIECTBAMU M MPOIYKTaMH(OM) HX
B3aUMOJICHCTBUS: K KaXJOW MO3MLIMH, OOO3HAYEHHOW OYyKBOHM, MOAOEpUTE COOTBETCTBYIOLIYIO

MTO3UIINIO, 0003HAYEHHYIO ITUMPOIA .

PEATHPVIOIIVE BEILIECTBA [TPOJIYKTHI
A) NayO +S03 [ B3AMMO/IEMCTBUS
B) NaOH +H,S0, [J 1) [ Na;SO,
B) Na + H2S04(pa36 .) [ 2) [0 NapSO3

3) [0 Na,SO4 + H,O
4) [0 Na,SO4 + H,
5) 0 Na,SO3; + H,0

3anummre B TaOnMIly BBIOpaHHBIE LUGPHI MOJ COOTBETCTBYIOIIUMHU

OyKBaMH .

OtBeT:

10. YcTaHOBUTE COOTBETCTBUE MEXAYy (OpMyJoH BellecTBa M peareHTaMH, ¢ KOTOPBIMH 3TO
BELIECTBO MOJKET BCTYNAaTh B PEAKIUIO: K KaXAOW MO3MIMM, 0003HAaYeHHOM OyKBOH, moadepure

COOTBETCTBYIOILYIO O3UIINIO, 0003HAUEHHYIO LIUPPOIA .

O®OPMVIJIA BEHIECTBA PEATEHTBI

A) S 1) Oy, H2SO,4 (koHI1 .)
b) ZnO 2) Fe, BaCl; (p-p)

B) CuSOy 3) NaOH, H,SO; (p-p)

4) N2, NaCl (p-p)

3anumure B Ta0IUIy BEIOpaHHBIE IIU(PHI O] COOTBETCTBYIOIIMMHU OYKBaMH .



OTtBeT:

11. VI3 npeanoXeHHOTO TMEepevHs BBIOCPUTE JIBE Maphl BEHIECTB, MEXIAY KOTOPBIMH IMPOTEKACT
peaxius 3aMeIIeHUS:

1) IWHK M COJISIHAs KHCJIOTa,

2) oxcun yraepozaa (VI) u okcua HaTpus;

3) OKCH IIMHKA U COJISTHAsI KMCIIOTA,;

4) 4)xene3o u xnopua meau (I1);

5) 5) marpuii u BOJOPO .

3anummure HoMepa BHIOPAaHHBIX OTBETOB .

OtBerT:

12. YcTraHOBUTE COOTBETCTBUE MEXKIY PEAruPYIOLUIMMH BEIIECTBAMHU U MPU3HAKOM MPOTEKAIOIIeH
MEXy HUMH PEaKIUU: K KaXJI0H MO3UIUU, 0003HAYCHHON OYKBOM, IMOAOEPUTE COOTBETCTBYIOUIYIO

MO3UIINIO, 0003HAYEHHYIO ITUDPOIT .

PEATHUPYIOUIME BELHIECTBA [MPU3HAK PEAKIIMHA
A) NayCO3 u HySO,y 1) BeImaieHne 6emoro ocajaka
b) K,CO3 u CaCl, 2) BBIJICIICHHUE Ta3a
B) CuCl, u KOH 3) BBIMaieHUE TOJIyOOTO 0CaIKa

4) BeImaieHne Oyporo ocaaka

3anumuTe B TaOMUIly BbIOpaHHBIE LHUQPHI MOJ COOTBETCTBYIOLIUMU

OyKBaMH .

OtBeT:

13. BeiOepure n1Ba BeliecTBa, MU MOJHOM JuccOIManuu 1 MOJb KOTOpBIX oOpasyercs 3 MoJib
aHMOHOB:

1) HUTpaT Kanus;

2) ruapokcun Oapus;

3) xmopuy xenesa (I11);

4) docdar xanus;

5) cynbdaT amroMUHUSA .

3anuiuTe HoMepa BHIOPaHHBIX OTBETOB .



OTtBeT:

14. BBI6epI/ITe JBa UCXOJHBIX BCIICCTBA, B33HMOI[€I>10TBI/IIO KOTOPBIX COOTBETCTBYET COKpaH_IéHHOC

HOHHOC YpaBHCHHEC PCAKIINU:
Cu?* + 20H = Cu(OH),[]
1) CuO  4) KOH
2)Cu  5)H,0
3) CuCl, 6) Fe(OH);

3anumure HOMEpa BbI6paHHbIX OTBETOB .

OtBerT:

15. YcTaHOBUTE COOTBETCTBUE MEXKAY CXEMOW Ipolecca, MPOUCXOASIIET0 B OKUCIUTENIBHO-
BOCCTAHOBUTEJIBHOM peakluy, ¥ Ha3BaHHEM 3TOro Ipolecca: K KaXIOW MO3UIUH, 0003HAYEeHHOH

OYyKBOH, TOJOEPUTE COOTBETCTBYIOUIYIO MO3UIINIO, 0003HAYEHHYIO TU(DPO .

CXEMA TIPOLUECCA HA3BAHHME ITPOLECCA
A) Fe-3*" 170 3" 1) okucinenue
B) N+4 [ N+2 2) BOCCTaHOBJICHHE
B)C I C

3anmummre B TaOnMIly BBIOpaHHBIE LUGPHI MMOJ COOTBETCTBYIOIIUMHU

OyKBamH .

OTtBeT:

16. I3 nepeuncineHHbIX CYXJECHUH O MpaBWiIax padOThl C BEUIECTBAMM B JJAOOpPaTOpuu U OBITY

BbIOEpUTE BepHOE(bIe) CYKICHUE(S) .

1) 3axOKEHHYIO CIMPTOBKY HEJb3s1 IEPEHOCUTD C OJIHOM NapThl HA APYTYIO .
2) [Tpu nmonaganuu Ha KOXKY Kareilb KHUCIOTHI HY)KHO 3a0MHTOBATh 3TOT Y4aCTOK KOXH .
3) [Ipu HarpeBanuu pacTBopa MPOOUPKY C KUIKOCTBIO JEpKaT Mmoj yrioM B 45° u

HaIPaBJISIOT TOPJIBIIIKO B CTOPOHY OT JIFOJIEH .

4) PaGoTy ¢ KOHIIEHTPUPOBAHHBIMH pACTBOPAMHU INEJIOYU CIEAYeT TMPOBOJAUTH B
PE3MHOBBIX MEPUYATKAX .
3anummTe B ToJjie OTBeTa HoMep(a) BEpHOTO(BIX) CYKICHH(H) .

OTtBeT:




17. YcTaHOBUTE COOTBETCTBUE MEXKIY IBYMS BEHIECTBAMU M PEAKTHBOM, C TIOMOIIBID KOTOPOTO
MOXKHO pa3JIM4UTh O3THU BEUIECTBA: K KAXKIOW TMO3UIMH, O0O3HaueHHOW OykBO#l, moxbepure

COOTBETCTBYIOLIYIO MO3HUIIHNIO, 0003HAYCHHYIO IU(POH .

BEHIECTBA PEAKTUB
A) KCl u BaCl; 1) NaySO4
b) CuSO4 u CuCl, 2) NaOH
B) Zn(NO3); 3) HCl

4) AgNO;

3anummure B Ta0IUIly BEIOpaHHBIC IIU(PHI 0] COOTBETCTBYIOIIMMHU OYKBAMH .

OTtBeT:

Omeemom k 3a0anusm 18, 19 asnaemcs yenoe 4uucio uiu KOHeuHas 0ecAmudHas Opoob.

3aoanus 18 u 19 binoanAOmMcs ¢ UCNONL308AHUEM CEOYIOUE20 MEeKCmA.

18. BrrunciuTe B MpOIEHTax MaccoByro noio azora B moueBrHe CO(NH3), . anwummre 4ucio ¢
TOYHOCTBIO JI0 LEBIX .

OtBerT: % .

9. PactBop MoueBuHBI ¢ MmaccoBoi noneit 0,1% wucronbp3yeTcss B KadyecTBE BHEKOPHEBOM
2
noakopMku tomartoB . [Ipu moakopmkax Ha pactenust HaHocuTes 20 r azota Ha 100 m” . Ckonbko
IrpaMMOB MOYEBUHBI HYKHO 3aTPATUTh Ha 3€MENbHBIN Y4aCTOK TaKO# IIOMAab0?
3anuIInTe YUCIIO C TOYHOCTBIO IO IEJIBIX .

OtBeT: r.

Yacmos 2

10. Mcnonb3ys METOA 3JEKTPOHHOTO OanaHca, paccTaBbTe KO3(DPUIIMEHTH! B ypaBHEHUHU PEaKLny,

CXeMa KOTOpOM:

SO, + I + H,O [0 HI + HSO4 Ompenenwure

OKHCIIHUTECIIb U BOCCTAHOBUTCIID .

11. JTana cxeMa IIpeBpallcHU:

CaCl, [1 CaCO; [1' X[ Ca(OH),



Hanumvre monekymnsipHble ypaBHEHMsI pEaklUil, C MOMOILIbIO KOTOPBIX MOXHO OCYIIECTBUTH
yKa3aHHbIE MpeBpauieHus . s nepBoro nmpeBpamieHusi COCTaBbTe COKPAIIEHHOE HOHHOE YpaBHEHUE
peaxkuuu .

12. IIpu nobGaBneHUM K pacTBOPY THAPOKCHIA Kajlus ¢ MaccoBoil moneil menoun 10% u30bITKa
pactBopa HuTpata Meau (II) oOpazoBancs ocamok maccoir 9,8 T . OmpenenauTe Maccy HCXOIHOTO

pacTBOpa ILEJIOYH .

Hpaxmuqecmﬂ yacmov

JlaH pacTBOp cyibdara MarHus, a Takxke HabOp CIEAYIOIINX PEaKTUBOB: IIMHK; COJISTHASA KHCIIOTA;

PacTBOPHI THAPOKCHJIA HATPUS, XJIOpUIa Oapusi U HUTpATa KaJlus .

13. lcnosb3yst TONBKO PEAKTUBBI M3 IPUBEAEHHOIO IEPEYHs, 3allHUIIUTE MOJIEKYJISIPHBIC
YpaBHEHHsI JBYX PEaKIIHMid, KOTOPHIE XapaKTePU3yIOT XHMHUYECKHE CBOHCTBA Cyib(ara MarHus, U

YKa)XUTC MMPU3HAKH UX IIPOTCKAHUA (3anax rasa, OBCT oCaaKa NN paCTBopa) .

14. IIpoBeauTe XUMUUECKUE PEAKIUN MEXIY CyIb(paTOM MarHus U BbIOpaHHBIMU BEIIECTBAMU B
COOTBETCTBUH C COCTaBJIICHHBIMHU YPaBHEHUSMH pEaKLMH, COOJI0/1asi MpaBHia TEXHUKH 0€30I1aCHOCTH,
IIPUBEJIEHHBIE B MHCTPYKIUU K 3a1aHuIO . [IpoBeppTe, NIpaBMWIIBHO JIM yKa3aHbl B OTBETE Ha 3aJaHue

23 mpu3HaKy NpoTeKaHus peakuuii . [[pu HeoOX0AMMOCTH AOMIOIHUTE OTBET HIIM CKOPPEKTUPYHTE €To

I(pumepuu OUECHKU

Cucmema OYEeHUBAHUA pa60mbl no xumuu

Yacmo |

Bepnoe BoimonHenue kaxaoro u3 3aganuii 1—3, 5—38, 11, 13—16, 18, 19 ouenuBaercs 1 6amiom

3a MOJHBIN MPaBWIBHBINA OTBET HA Kaxnoe u3 3amanuid 4, 9, 10, 12 u 17 craButca 2 Oamna; ecnu
JIOTyIlleHa O/Ha omMOKa, TO OTBET oleHuBaeTcs B 1 Oamn . Ecnu gomyiieHsl 1Be U Oonee OmUOKH

WK OTBETA HET, TO BBICTABJIACTCA 0 6amoB .

Homep 3apanus

IIpaBUIBLHBIA OTBET

Homep 3apanus

IIpaBUIbLHBINA OTBET

1 45* 11 14*
2 155 12 213
3 132 13 35*




4 314 14 34*
5 14* 15 112
6 14> 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43
10 132

*Tlopsimok crnegoBanus nUdp B OTBETE HE UMEET 3HAYCHHUS .
Yacmo 2
Kpumepuu oyenusanus évinonnenus 3a0anuii ¢ pazeeépHymoim 0meenom
20. Mcnonb3yst METOJT SJIGKTPOHHOTO OaiaHca, paccTaBbTe KO (UIIMEHTHI B YPAaBHCHHH PEaKIINH,

CXeMa KOTOpOM:

SO, + I, + H,O [0 HI + HySO4 Omnpenenure

OKHCIIHNTCIIb 1 BOCCTAHOBUTCIID .

CopaeprxaHnue oTBeTa U YKa3aHUS 110 OLICHUBAHUIO Bbanabt

DJeMeHTHI OTBETA:

1) CocTaBiieH 3JIeKTPOHHBIN OaaHc:

1 ]5“‘ —2e0S-
1 1% +2e 02
2) PaccraBnens! K03 PUIIMEHTH B ypaBHEHUN

peakuuun SO, + I, + 2H,0 = 2HI + H,SO,
3) VYkazano, uro SO, (w11 cepa B CTENEHH

OKHCJICHUA +4) ABJIACTCA BOCCTAaHOBHUTCIICM, a wong —

OKHCJIUTEJNIEM .

OTBeT NnpaBUIIbHBIN U TOJHBIH, BKJIIOYAET BCE HA3BAaHHBIE BBILLIE JIIEMEHTHI 3
[IpaBunbHO 3anMcaHbl ABA JIEMEHTA OTBETA 2
[IpaBuibHO 3amucaH OJWH PJIEMEHT OTBETA 1
Bce aneMeHThI 0TBeTa 3aNIMCaHbl HEBEPHO UM OTCYTCTBYIOT 0

Maxcumanvroii 6anin 3

21. JTana cxema NpeBpaILICHUI:

CaCl,JCaCO; [ 'XCa(OH),



Hanummure MonexkynsipHble ypaBHEHHS pEaKLMW, C MOMOIIBI0 KOTOPBIX MOXHO OCYILECTBUTH
YKa3aHHbIE NpeBpalieHus . /i nepBoro npeBpalieHuss COCTaBbTe COKpaIEHHOE HOHHOE YpaBHEHHE

pCaKluu .

Conep:kaHue 0TBeTAa U YKAa3aHUSA 10 OLEHUBAHUIO Baniabl

DNEMEHTHI OTBETA!
Hanucansl ypaBHEHUS peakiinii, COOTBETCTBYIOIIUE CXEME
IIPEBPALLICHUIN:
1) CaCly + NayCO3
= CaCOg3 + 2NaCl
t
2) CaCOs; 1 CaO +
C0O,3) CaO + H,0 =
Ca(OH);
CocTaBieHO COKpalIéHHOE HOHHOE YpaBHEHUE NIEPBOTO MPEBPAICHHUS:

4) Ca** + COs* = CaCOs3

OTBeT NMpaBUILHBINA U TIOJTHBIN, BKIIOYACT BCE HA3BAHHBIC BBIIIC SJICMCHTHI 4
[IpaBWIIbHO 3aIMCaHbI TPH YPABHCHUS PEAKIIUU 3
[IpaBwiIbHO 3amucaHbl ABa YPABHCHHSI pEaKIIUN 2
[IpaBuIIBHO 3aMKMCaHO OJTHO YPAaBHEHUE PEAKIIUU 1
Bce ypaBHeHus peakiuii 3anucanbl HEBEPHO HIIM OTCYTCTBYIOT 0

Maxcumanvroiil 6an 4

22. [Ipu nobGaBieHUH K pacTBOpPY T'MJIPOKCHJA Kanus ¢ MaccoBol jaonel menoun 10% wn30ObITKa
pactBopa Hutpata Meau (II) oOpazoBancs ocamok maccoit 9,8 r . Omnpenenure mMaccy MCXOTHOTO

pacTBopa IIEI0YH .

Conepmanne 0TBETA U YKa3aHHUs MO OLCHUBAHHUIO baniabl

DJIeMEHTBI OTBETA:

1) CocTaBiieHO YpaBHEHHE PEAKIUH:

2KOH + Cu(NO3), = Cu(OH), + 2KNO3

2) PaccurTaHO KOJMYECTBO BEIIECTBA THAPOKCHU/IA KA, 3aTPAY€HHOTO B
pesyibrare peakiuu: N(Cu(OH)2) = m(Cu(OH),) / M =9,8 : 98 = 0,1 Mob 1o
ypasuenuio peakiun N(KOH) = n(Cu(OH),) - 2 = 0,2 mob 3) OnpeaencHa
macca pactBopa ruapokcuaa kamus: m(KOH) = n(KOH) - M(KOH) =0,2 - 56 =
11,2 m p-pa=m(KOH) /(1 -100=11,2:10-100=112r




OTBeT NpaBWIbHBIN U MOJIHBINA, BKIIIOYAET BCE HA3BAHHBIE 3JIEMEHTHI 3

[IpaBuaBHO 3alCcaHbl ABA U3 Ha3BAaHHBIX BBHIIIE JIEMEHTOB 2
[IpaBuipHO 3anMCaHO OJHO U3 HA3BAHHBIX BBILIE AJIEMEHTOB 1
Maxcumanvuviu 6ann 3

HpaKmuqecmﬂ yacmov

Han pactBop xmopuna >xene3a (III), a takke HaOOp CIEAYIOIIUX PEAKTHBOB: MEIb; COJISHAs

KHCJIOTa; pacTBOPBI THIPOKCUIA HATPUsl, HUTpaTa cepedpa 1 XJIopua Kajus .

23. Ucnonp3yss TOJNBKO pEAaKTUBBI W3 MPUBEIEHHOTO TIEPEUHS, 3alUIIUTE MOJICKYJISPHbIE
ypaBHEHUS JIBYX pEaKIIUil, KOTOpPbIE XapaKTepU3yIOT XUMUUYECKHUE CBOWCTBa xjopuaa >xenesa (1), u

YKaXUTE IPU3HAKU UX NIPOTEKAaHMs (3arax rasa, BeT 0cajka WK pacTBoOpa) .

Copaepxxanue oTBeTa U YKa3aHUS 110 OLICHUBAHUIO Banabt

DNeMEeHTHI OTBETA:!

DJeMeHTHI OTBeTa:

CocTaBieHbl ypaBHEHU JIByX peakluil, XapaKTepU3yIOIue XUMUIECKHe
cBoiicTBa xsopua xenesa (I1I), u ykazanel IpU3HaKy UX POTEKAHMUSL:

1) FeCls + 3AgNO; = Fe(NOs)s " 349¢! ]

2) BBINIaieHuE 00T TBOPOXKUCTOTO OCA/IKA;

3) FeCl; + 3NaOH = Fe(OH)s[J + 3NaCl

4) BbIMIaieHHe Oyporo ocajka

OTBeT NpaBUIBHBINA U TIOJIHBIN, BKIIIOYAET BCE HA3BaHHbIE DJIEMEHTBI 4
[IpaBuibHO 3amucaHbl TPU JIEMEHTA OTBETA 3
[IpaBuibHO 3amucaHsbl JBa 3JIEMEHTA OTBETA 2
[IpaBUIIBHO 3aNMCAaHO OJIMH JIEMEHT OTBETA 1
Bce anemeHThI 3anMicaHbl HEBEPHO WIIM OTCYTCTBYIOT 0

Maxcumanvrolii 6ann 4

24. [IpoBeauTe XMMHUYECKHE PEAKIIMN MEXAy pacTBopoM xjopuna sxenesa (III) m BeiOpaHHBIMU
BEIIECTBAMH B COOTBETCTBUU C COCTABJIEHHBIMU YPaBHEHUSIMH PEaKIIUU, COOII0Aast MpaBUia TEXHUKH
6e3onacHocty . [IpoBepbTe, MpaBUWIIBHO JHM yKa3aHbl B OTBETE Ha 3a/laHue 23 MPU3HAKU MPOTEKaHUs

peaKI_II/Iﬁ . HpI/I HCO6XO,Z[I/IMOCTI/I JAOIIOJIHUTEC OTBCT WU CKOppCKTprﬁTe €ro .

Conepmanne 0TBETA U YKa3aHUA MO OLCHUBAHUIO banabl




XUMUdeCcKui SKCIICPUMCHT BBIIIOJIHCH B COOTBECTCTBHUH C

MHCTPYKIIMEHN K 3aJIlaHnto 24:

* 0TOOp BELIECTB IIPOBEIEH B COOTBETCTBUH C
IIYHKTaMH 3.1=35 MHCTPYKLUU;

* CMEILIMBAaHUE BEIIECTB BBIMIOJTHEHO B COOTBETCTBUH C
MMyHKTaMu 3.6—3.8 UHCTPYKIUH

XUMUYEeCKUM SKCIICPUMECHT BBIIIOJIHEH B COOTBETCTBHH C IIpaBUJIaMU TCXHHKHU

0€e30I1aCHOCTH

[TpaBuiia TeXHUKH 0€30MAaCHOCTH HAPYILIEHBI IPH OTOOPE UM CMEIIUBAHUU

BE€IICCTB

[IpaBuna TexHuKH OE30MACHOCTH HAPYIIEHBI KaK IPU 0TOOpE, TaK U pU

CMCIIMBAaHHUHN BCIICCTB

Maxcumanouviu 6ain

Hpu HapyweHuu npasul mexHuxKu 6e30naCHocmu, Komopoe moaicem Hanecmu
ywep6 300p06b10 CAMO2O IK3AMEHYeMO20 Ulu dpyeux YHUACNHUKOB IK3aMeHd,

aKcnepm 0053aH npekpanmuntb 6blnoJIHEeHUe dKcnepumenma 05)/”61}01/1/;1411/10}2

MaxkcumajibHOe Y1 cJI0 0aJ110B 32 BbINOJIHeHHe padoThl = 40.




