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Hacrosimass mporpamMma packpbhIBaeT coAepkaHue OO0ydeHus XuMmMuu ydammxcs B 11
Kjaccax oOmeoOpazoBarenbHbIX yupexzaeHuil. Ilporpamma cocraBieHa  Ha OCHOBE
nporpamMmmsl kypca xumun s 10-11 kmaccoB o0meoOpa3oBaTeNbHBIX YUPEKICHUN
(6azoBbIit ypoBeHb) aBTopa H. H. I'apa ( I'apa H.H. [IporpamMmsl 001ieo0pa3oBaTeIbHBIX
yupexxaenuii. Xumus.- M.: TIpocsemenue, 2008).

Jl1st peanuzaiyu mporpamMmel B yaeOHOM Tmiporiecce ucnosibzoBad Y MK: yueOnuk Xumust:
OCHOBBI 0Omel xumuu: yued. s 11 k1. oOmeoOpa3oBaTeNbHBIX — YUPEKACHUIH: 0a30BbBIN
yposenb /I'. E. Pymsutuc, ®. I'. ®enpaman. — M.: [IpocBemenue, 2019; T'apa H.H. [IporpamMmer
obmieoOpazoBarenpHbIX  yupekaeHui. Xwmmus. 8-9,10-11 kmaccel, 6a30BbId ypOBeHBb. — M.:
[Tpoceemenue, 2019.

[Iporpamma paccuntana Hal36 yacoB (4 4 B HeleNI0, 2 9 BBIJICICHO W3 HIKOJIHHOTO
KoMIoHeHTa). [IpemycmarpuBaeT mpoBeieHHe 6 mnpakTHyeckux pador (6 u), u S
KOHTPOJILHBIX padot (5 4).

OcHoBHOM (popMoOii opranuzanmuu y4eOHOTO Tpoliecca sSBiseTcs ypok. B mpenonaBanuu

Kypca HCIOJIB3YIOTCS Clenyromue GopMbl pabOTHl ¢ yYalIUMHUCS: B MaJbIX Trpymmax (2-3

YeJoBeKa); TPOEKTHas padoTa; WHCCIeNOBATEbCKAs JACATEIbHOCTh;, HH(MOPMAIUOHHO-

MTOMCKOBAsI IEATEIILHOCTD; BHITTOJHEHHE TIPAKTUIECKUX U JIA00OPATOPHBIX padoT.

@ opMBbI KOHTPOJIS 32 KAYECTBOM OOYYEHUS M YCBOCHUS MaTepraa:

- cobecedosanue (UCTIONB3YeTCS Ha BCEX OJTamax OOyYeHHsS, TOMOTaeT BBIACHUTH
MMOHWMaHNE OCHOBHBIX MTPHUHITUIIOB, 32aKOHOB, TEOPHIA);

- onpocel, 3Kcnpecc-onpocvl (ACTOIB3YIOTCS ISl  ONEPaTUBHOW TIPOBEPKH YPOBHS
TOTOBHOCTH K BOCHIPUSTHIO HOBOTO MaTepHaa);

-camocmoamenvuas padboma (SBISETCS TUMUYHON (POPMON KOHTPOJISA, MOAPA3ZYyMEBAECT
BBITIOJIHEHUE CAMOCTOATEIbHBIX 3a/1aHNi O€3 BMeIlIaTeIbCTBa YUUTes );

- NUCbMEHHAs1 KOHMPOAbHAsL paboma (TECThbl, KOTOPbIE BBIMOIHIIOTCS B MUChbMEHHOM BH/IC,
TEXHOJIOTHUS OLIEHUBAHUS — OTMETOYHAs, 110 OPTaHU3alUN — KOHTPOJIb YUUTEN);

- npakmuyeckue pabomsi (XUMUYECKUN IKCTICPUMEHT)

2.001mas xapaKkTepucTHKa Y4eOHOTro NpeaMeTa

Benymas ponb B pacKkpbITHU cOJepKaHUS Kypca XxuMuu 11 Kiacca mpUHAMJICKHUT
AJEKTPOHHON TEOpHH, MEPUOAMUYECKOMY 3aKOHY M CHUCTEME XMMUUYECKHUX DJIEMEHTOB Kak
HanboJsiee 0OMMM HaydYHBIM OCHOBAM XUMHUU

ConepxaHue 3TUX pa3eoB XUMHUU PACKPBIBAETCS BO B3aUMOCBSI3U OPraHUYECKUX U
HEOPTaHUYECKUX BEIIECTB.

B nmanHOM Kypce cucTeMaTH3UPYIOTCS, 00O0OIIatOTCS M YTIyOJIsIFOTCS 3HAHUS O paHee
M3YYEHHBIX TEOPHIX U 3aKOHAX XMMHUYECKOW HAayKH, XUMHUUYECKUX MPOIeccax U MPOU3BOJICTBAX.
B stom oOyuaromumcsi TOMOTAIOT pa3iHyHble HATsAHBIE CXEMbl W TaONHIIBI, KOTOpBIC
MO3BOJISIFOT BBIJIENIUTH CAaMOE TJIaBHOE, CAMOE CYIIECTBEHHOE.

CogepxaHue STHX pa3[eioB XMMHUHU PACKPBIBACTCS BO B3aMMOCBS3H OPraHUYECKUX U
HEOPraHMYECKUX BEIIECTB.

B nanHOM Kypce cojiepikarcsi BaKHEHIIME CBeAEHUs, CHOCOOCTBYIOMIMX (DOPMUPOBAHHUIO
3JI0pOBOT0 00paza >KU3HU U 001l KyJIbTyphl YeI0BeKa.

Oco0oe BHUMaHHE YJIEIEHO XUMUYECKOMY HKCIIEPUMEHTY, KOTOPBIN SIBIsSETCS OCHOBOM
dbopMHupOBaHUsS ~ TeOpeTUUYeCKUX  3HaHUU. IIpenycMOTpeHBl  JE€MOHCTpPAIMOHHBIN
HKCIIEPUMEHT, JIaO0OPATOPHBIE OTBITHI.

3.0nucanue MecTa y4eOHOro npeamera B y4eOHOM IIaHe
B cootBetcTBUM ¢ TpeboBaHusIME (enepanbHOro ['ocyaapcTBeHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOro o0OmIero oOpa3oBaHHUs Ha HU3ydeHHE TNpeaMera «XuMmus» (0a30BbIN
ypoBeHb) B 11 kiacce B yueOHOM I1aHe oTBoautca 1 yac B Henmemo. B yueOHsbiif man 11b



KJjlacca YHUBEPCAIBHOTO (HEMpOo(uIbHOT0) 00y4eHHs U3 IIKOJIBHOTO KOMIIOHEHTA TI0 3ampocaM
YYCHHMKOB U POJUTEINICH BBIZCICHO Yachl HA PACHIMPEHHOE N3yueHHe XUMHH (0a30BbIi yPOBEHB).

4. Onucanue HEHHOCTHBIX OPHEHTHPOB COJEP:KAHUA Y4eOHOT0 MpeIMeTa
B kadectBe yenHOCMHBIX OpuUeHMUPOE8 XKUMHUYECKOTO OOpa30BaHUs BBICTYHAIOT OOBEKTHI,
M3ydaeMble B Kypce XUMHH, K KOTOPBIM y ydamiuxcs (OPMHUPYETCS IEHHOCTHOE OTHOIICHHE.
[Ipu 5TOM BeEyIIYIO POJIb HWIPAIOT IO3HABATENbHBIC LIEHHOCTH, TAaK KaK JIAaHHBIA Y4eOHBIN
IpeaMeT BXOJUT B TPYIIy NPEAMETOB MO3HABATEIBHOTO IMKIIA, TJIABHAS IIEIb KOTOPBIX
3aKITI0YAETCs B M3yYCHUU TPUPOIBIL.

OCHOBY nosHasamenbHbIX YeHHOCMell COCTABISIOT HayYHbIE 3HAHWS, HAyYHBIE METOJIbI
MO3HAHUSA, a IEHHOCTHBIE OpHEHTAIMH, (OpMUpyeMble y YYalIMXCs B IPOLECCEe H3YYEeHUS
XHUMHH, TPOSBISIOTCA: B TPH3HAHWHM I[[EHHOCTH HAYYHOTO 3HAHUS, €ro MPaKTHYECCKOH
3HAYUMOCTH, JOCTOBEPHOCTH; B TOHWMAHHH I[EHHOCTH XHMHUYECKHUX METOJIOB HCCIICTOBAHUS
YKUBOW U HEXKUBOU IPUPOIBIL;

B xadectBe 00BEKTOB yenrHocmeti mpyoa u Oblma BHICTYNIAIOT TBOpUYECKAs
co3maTenbHas IesITeIbHOCTD, 3I0POBBIF 00pa3 )KMU3HH, a IEHHOCTHBIE OPUEHTAIINHU COACPIKaHUS
Kypca XMMHH MOTYT pPacCMaTpUBaThCs Kak (POPMHPOBAHME: YBAKHUTEIBHOTO OTHOIICHUS K
CO3HMIATENTFHON, TBOPUECKOW NEATEIHbHOCTH, TIOHUMAaHHUS HEOOXOJWMOCTH 3JI0POBOTO 0O0pasa
KU3HU; TOTPEOHOCTH B OE3YCIOBHOM BBITIOJHEHWU TIPAaBWII OE30IMAaCHOTO HCIOJIB30BAHHS
BEIIECTB B TIOBCEJHEBHOW >KM3HU, CO3HATEIBHOTO BbIOOpa Oyaymiedl mpodeccunoHaTbHOM
TS TETbHOCTH.

Kypc xumun o61a1aeT BO3MOKHOCTSMU JI7Is1 POPMUPOBAHUS KOMMYHUKAMUBHBIX
yeHHocmell, OCHOBY KOTOPBIX COCTaBIISIIOT TPOIIECC OOIICHUs, TPaMOTHAsi pedb, a IIEHHOCTHBIE
OpUEHTAIlMM HampaBjeHbl Ha BOCHUTAHME Y YYaIIMXCSA: MPABHIBHOTO UCIOJIB30BaHUS
XMUMHYECKON TEPMUHOJIOTUU M CUMBOJIMKH; OTPEOHOCTH BECTU AMAJIOT, BBHICIYIIUBATh MHEHUE
ONMOHEHTa, y4acTBOBaTb B  JMCKYCCHHM; CIIOCOOHOCTH  OTKpPBITO  BBICKa3blBaTh U
apryMEHTHPOBAHHO OTCTaUBaTh CBOIO TOUKY 3PEHUSI.

5. TpeOoBaHUs K YPOBHIO MOATOTOBKH YYAIIMXCS
B pe3ynbpTraTe ndydeHuss XuMHUU Ha 6a30BOM YPOBHE YUYEHHUK JOJDKEH 3HATH U
NMOHUMATh:

* garicHellue XUMU4YeCKUue ROHAmMuUA: BEIUIECTBO, XUMHUYECKUUN DJIIEMEHT, aToM,
MOJIEKYJa, OTHOCHUTEIbHbIE aTOMHAasi U MOJICKYJISIpHAsT MaccChl, MOH, aJUIOTPOMUS,
U30TOIblI, XUMHUYECKasi CBS3b, DJIEKTPOOTPULIATEIILHOCTh, BAJICHTHOCTbH, CTENEHb
OKHCIICHHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIM 00beM, BEIlle CTBA MOJIEKYJISIPHOTO U
HEMOJICKYJIIPHOTO  CTPOCHUS, pPACTBOPBI, DJIEKTPOJIUT U  HEDJIEKTPOJIUT,
SIEKTPOJUTHUYECKAS AUCCOILMALMNS, OKHCIUTEIb U BOCCTAHOBHUTEJb, OKHCICHUE H
BOCCTAaHOBJIEHHE,  TeIUIOBOW  3(ddekT  peaxuuu, CKOPOCTh XUMHUYECKOU
peakuu, Karajliu3, XUMHUYECKOoe paBHOBecue, PyHKIMOHAlIbHAs TpyIIia, U30MEpHs,
TOMOJIOTHSI;

* OCHOBHbBIE 3AKOHbBl XUMUU: COXPAHCHHUS MacChl BEIIECTB, MOCTOSHCTBA
COCTaBa, NEPUOJUUYECKUN 3aKOH;

* OCHO6HbIE meopuu XUMUU: XUMHUYECKON CBA3H, DIJIEKTPOIUTHYECKOMN
JIMCCOILMALIMM, CTPOCHUSI OPraHUYECKUX COEIMHEHU;

* BalICHENlue geuiecmea u mamepuaibl: OCHOBHBIEC METAJJIbl U CILJIAaBHI,
cepHas, CcoOJsHasg, a30THAas M YKCYCHass KHUCJOThI, IIEIO0YH, aMMMUakx,
MHUHEpaJbHbIE yAOOpEeHUs, MeTaH, STUJICH, alleTHuJIeH, OCH30JI, APTAaHOJ, >XHUPHI,
MbIJla, TJIOKO3a, caxapo3a, Kpaxmal, KieTdaTka, OeJIKH, HCKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, Kay4dyKH, MJIACTMACCHI;

YMeTb: HaA3bl6amb N3YUEHHbBIE BEIIECTBA 110 TPUBUAJIBLHON MU MEXIYHApOIHOMU

HOMEHKJIaType€;

* onpedenams BAJECHTHOCTb U CTEIEHb OKHUCIJICHUS XHUMHUYECKHUX 3JIEMEHTOB,



THUIl XUMHUYECKOU CBSI3U B COECAMHEHHUAX, 3apsi]l MOHA, XapaKTEp Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECAUHEHUMN, OKHUCIMUTEIb U BOCCTAHOBUTEJIb, MIPUHA -
JIE)KHOCTh BEIIECTB K pa3IMYHBIM KJIaccaM OPraHMYeCKUX COEIUHEHUI;

* XapaKkmepu3oeams >DIEMEHTHl MaJlblIX IIEPUOJOB IO HUX IIOJIOKEHUIO B
nepuonnyeckon cucreme JI. M. MengeneeBa; oOmuye XUMHUYECKHE CBOWCTBA
METAJI0B, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKHX W OpPraHUYECKHUX
COEIVMHEHUN; CTPOEHHE M XHUMHUYECKHE CBOWCTBA M3YUYEHHBIX OpPraHUYECKUX
COCIMHCHMUIA;

* 00bACHAmMBL 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX cOCTaBa M CTPOEHUS,
OpUPOAY XHUMHUUYECKOW CBsI3U (MOHHOM, KOBAJICHTHOM, METaJIJINYECKOM ),
3aBUCUMOCTh CKOPOCTHM XHUMHYECKON peaklUu U MOJOXKEHHUS XHUMHUYECKOIO
paBHOBECHS OT Pa3JIMYHBIX (PAKTOPOB;

* 6LINOJIHAMbL XUMHUYECKUI OHKCIEPUMEHT MO paclo3HABaHUIO Ba’KHEHIIHUX
HEOPraHMYEeCKUX U OPraHUUYECKUX BEIIECTB;

* BP06OOUmMBb  CAaMOCTOSITEJIBHBIM MOWCK XHUMHUYECKOW HHPOpMaUUH C
HWCHOJIb30BAHUEM  PA3JIMYHBIX HCTOYHHUKOB (HAy4YHO-NOMNYJSIPHBIX  HW3JaHUMH,
KOMIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);

* UCnOAb306amp KOMNBIOTEPHBIE TEXHOJIOTUU i1 00pabOTKM M mepenayu
XUMHUYECKON MHGOpMAIIUU U €€ MPEJICTaBICHUS B pa3IMUHBIX hopMax;

HCNO0JIb30BAaTh IMpPHOOpPeTeHHble 3HAHUS W YMEHMSI B INPaKTHYeCKOH
esITeJIbHOCTH M MOBCEeTHEBHOM KM3HU C LIEJIbIO:

* OOBSICHEHHUS] XMUMHUYECKUX SIBICHHUM, MNPOUCXOASNINX B MpUpPOJE, OBITY U Ha
MMPON3BOJICTBE;

* DKOJIOTUYECKH T'PAaMOTHOTO MOBEICHHUS B OKpYXKaloIIeH cpene;

* OLIEHKM BJIMSIHUSA XHUMHUYECKOIO 3arpsi3HEHUs OKpy’XKalwllell cpeasl Ha
OpPTaHMU3M YEJIOBEKA U APYTrHUe >KUBbIE€ OPTaHU3MBI;

* Oe3omacHOro oOOpameHust ¢ TOPIYMMHM U  TOKCUYHBIMU  BEIIECTBaMH,
mabopaToOpHBIM 000pPYyIOBAaHUEM,;

* IPUTOTOBJICHUSI  PAcTBOPOB  3aJaHHOM KOHILEHTpalMuu B OBITY MU Ha
IIPOU3BOJICTBE.

6.Conep:xaHue nporpaMMbl Y4eOHOTI0 NpeaMera

TEOPETUYECKHE OCHOBBI XUMHNH

Tema 1. BaxkHeiimme XuMHU4ecKre MOHATHS H 3aKOHBI (4 1)
Atom. Xumuueckuid sneMeHT. M3otonsl. [IpocThie U cllokKHbIE BEIIECTRA.
3aKOH COXpaHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHWS M IPEBPAILLCHUS SHEPrUU IPU
XUMUYECKUX PEAKUUsAX, 3aKOH T[OCTOSHCTBA COCTaBa. BellectBa MOJEKYJIAPHOIO H
HEMOJIEKYJIIPHOTO CTPOCHHS.

Tema 2. Ilepnoanyeckuii 3aK0H M MEPUOAHYECKAS CUCTEMA XUMHYeCKHUX jeMmenToB /I, U.
MenHje/1eeBa Ha OCHOBE Y4eHHS O CTPOEHHH aTOMOB (5 1)

AtomHubie opbutanu, S-, p-, d- u f-anekrporsl. OCOOEHHOCTH pa3MeIleHHs 3JIEKTPOHOB 110
opOHUTalsIM B aroMax MajblX W OOJNBIIUX TMEPHOJOB. DHEPreTUYEeCKHe YPOBHH, MOAYPOBHHU.
CBs13b EPUOIUYECKOTO 3aKOHA U MEPUOANYECKON CUCTEMbBI XMMUYECKUX AJIEMEHTOB C TEOpUEH
CTPOCHHUSI aTOMOB. Kopomxuil u OJUHHLIL 6aAPUAHMbBL MAOIUYbL XUMUYECKUX IIEMEHMOS.
[TosoxkeHne B mepuoauyeckon cucrteme xumuueckux aneMeHToB Jl. . MenneneeBa Bogopoaa,
JIAHTAHOUOB, AKTUHOU/IOB U UCKYCCTBEHHO MOJTYYEHHBIX AJIEMEHTOB.

BaneHTHOCTh ¥ BaJIEHTHBIE BO3MOKHOCTH aTroMOB. [leproanueckoe n3MEHEHUE BaJIEHTHOCTH
U pa3MepoB aTOMOB.



PacueTHble 3a1a4uu. Brrunciaenus Maccsl, 00beMa WIM KOJMYECTBA BELIECTBA M0 M3BECTHOM
Macce, 00beMy WJIM KOJUYECTBY BEIIECTBA OJHOTO W3 BCTYNHBIIMX B PEAKIHUIO WIH
IIOJIYYUBIIUXCS B PE3YJIbTATE PEAKLIUH.

Tema 3. Ctpoenue BenectBa (9 u)

Xumuyeckasi cBsi3b. Bujpl 1 MexaHu3Mbl 00pa30BaHUs XUMUYECKOU CcBs3U. MOHHAs CBS3b.
Karnonst u anuonsl. KoBaneHTHas HenojsipHas cBs3b. KoBajieHTHas moJsipHas CBS3b.
OnexTpooTpuLaTeNnbHOCTh. CTENeHb OKHUCIIEHUsA. Meramndeckas CBsi3b. B0o0opooHas cés3v.
lIpocmpancmeennoe cmpoenue MONEKyl HeOP2AHUYECKUX U OP2AHUYECKUX eUjecms.

THUIBI KPUCTAINIMYECKUX PEIIETOK U CBOMCTBA BEILIECTB.

[TpuurHBEI MHOTOOOpA3Hs BEIIECTB: H30MEPHS, TOMOJIOTHS, AJUIOTPOIIUS, UZOMONUAL.

HMucnepcHble cuctembl. HMctuHHble pacTBOpbl. CHocoObl BBIpAaKEHHS] KOHILIEHTPALUU
pacTBOpPOB: MaccoBasi JI0JIsl paCTBOPEHHOTO BEILECTBA, MOJIAPHAA KoHyenmpayus. Konnouonwvie
pacmeopul. 301u, 2enu.

JemoncTpanuu. Mojen HMOHHBIX, aTOMHBIX, MOJEKYJISIPHBIX M  METaJNINYEeCKUX
KpUCTAJIIMYECKUX perieTok. Dpdext Tunaans. Moaenu Moaexya H30MepoOB, TOMOJIOTOB.

IpakTuueckass padora. [lpucomoerenue  pacmeopog ¢  3A0AHHOU  MOJIAPHOLU
KOHyeHmpayuet.

Pacuernble 3agaum. Beruncnenune Macchl (KOJWYECTBA BEIMIECTBa, 00beMa) MPOIYKTa
peaKuuu, €ClI JIJIsl €ro MOJIYYeHHUSI JJaH PacTBOP C OMPEAEICHHON MAacCOBOM I0JEH UCXOJIHOTO
BEIECTBA.

Tema 4. Xumudeckue peakuuu (13 4)

Knaccudukanys XuMuueckuX peakiiuii B HEOPraHMIEeCKOW M OPTaHUYECKOU XHMUH.

CKOpOCTh peakluy, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (aKTOPOB. 3aKoH Oelicm8youjux macc.
Onepeuss axmueayuu. Katamm3 wu karamuzatopsl. OOpaTHMOCTh peakiuil. XHUMHYECKOE
paBHOBecue. CMeIIeHHEe paBHOBECHs TMOJ JEHCTBHEM pa3iaudHbIX (akTopoB. Ilpuamun Jle
[arenwe. [Tpon3BOACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CITOCOOOM.

OnexTponuTtHueckas aucconuanys. CuiabHble U cnalble EKTPOIUTHL. Kuciomuo-ocHogHbie
83aumooeticmsus 8 pacmeopax. Cpena BOJIHBIX PaCTBOPOB: KHCIIas, HEUTpasibHAs, LIEIOYHAs.
Honrnoe npouzeeoerue 600vl. Bonopoanslii mokaszarens (PH) pactBopa.

T'uoponus opeanuveckux u HeOpP2aHUUeCcKux coeOuHeHull.

JdeMoHcTpanuu. 33aBUCUMOCTh CKOPOCTHM PEAaKIMM OT KOHLEHTPALMM W TEMIEpaTyphl.
Pasnoxkenune mnepokcuga BOAOpPOAA B NPHUCYTCTBUM KaTanuzaTopa. OmnpeneneHue cpenbl
pacTBOpa ¢ NOMOUIBI0 YHUBEPCAIBHOTO UHAUKATOPA.

JlabopaTopubie onbIThbl. [IpoBeneHue peakuuié HOHHOTO OOMEHa Il XapaKTePUCTUKU
CBOWCTB 3JIEKTPOJIUTOB.

IIpakTnyeckass padora. BinusHue pa3nuuHbeix (HaKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuuu.

PacuerHble 3anauu. Breluucienuss macchl (KOMUYECTBA BEIIECTBA, 00beMa) MPOAYKTa
peaklMu, €ClIM M3BECTHA Macca HMCXOAHOTO BEUIECTBA, COACPIKALIEr0 ONPENEICHHYIO IOJI0
IIpUMecen.

HEOPI'AHNYECKAS XUMUS

Tema 5. Metanibi (144)

[lonoxenne  MeTaIOB B NEPUOJMYECKOM  CHUCTEME  XMMHYECKHX  JJIEMEHTOB
J. . MenneneeBa. OOmue cBOilcTBa MeTaUIOB. DJIEKTPOXMMHUYECKMHA psAA HaNpsHKEHHH
MeTajuioB. OOmMe crocoObl MOJTYYEHHUs METauIoB. DIEKTPOJIM3 PACTBOPOB U PACILIABOB.
Tousamue o xopposuu memannog. Cnocoowt 3auumst 0m KOppo3uu.

O0630p MeTauIoB TJIABHBIX MOATpyHn (A-rpymi) NEepHOAMYECKOW CHUCTEMbl XUMHUYECKHUX
JJIEMEHTOB.



O0630p MetayuioB 1mo6ouHbIx noarpynn (b-rpymi) nepuoandeckoil CUCTEMbl XUMHUYECKHUX
ANIEMEHTOB (Me/1b, IIMHK, MUMAaH, Xpom, KeJe30, HUKelb, NAAMmuHa).

CrinaBel METAJIIOB.

OKcHbl ¥ THAPOKCHU/IBI METAILTIOB.

Jdemoncrpanuu. O3HakomiieHHE C oOOpasnaMd METAIOB W HMX  COSAMHEHH.
B3anmopaeicTBre MEI0YHBIX U MIEIOYHO3EMENBHBIX METAJUIOB ¢ BOJOW. B3auMoaencTeue Meau
C KHUCJIOpPOJOM U cepoil. Dnekrponu3 pactBopa xjopuga meau(ll). OnbiTel mo kKoppo3uu
METaJJIOB U 3allUTE OT Hee.

JlabopaTopHble onbIThl. B3aumoneicTBUe IUHKA W JKejle3a C pPacTBOPAMU KHCIOT U
Iesio4eid. 3HaKOMCTBO ¢ 00pa3liaMy METAIIOB U UX pyAaMHu (paboTa ¢ KOJUICKIIHSIMH).

Pacyernble 3axa4n. PacueTsl 10 XMMUYECKUM yPaBHEHUSAM, CBA3aHHBIE C MAaCCOBOM J0JEN
BBIXOJIa MPOJIyKTa PEaKMu OT TEOPETUUECKH BO3ZMOMKHOTO.

Tema 6. Hemetamnsl (10 u)
O630p cBOMCTB HeMeTaIoB. OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THUITUYHBIX

HemeTauioB. OKCHABI HEMETAUIOB W KHUCIOPOJCOJEpIKalIie KUCIOTH. BomoponaHsie
COCJIMHEHUS] HEMETAJUIOB.
demoncTpauuu. OOpasupl  HemetayioB.  OOpasmbl  OKCHAOB ~ HEMETAUIOB U

KHCIIOPOJICOAEpKAIINX KHCIOT. ['operne cepsl, pocdopa, jxenes3a, MarHus B KHCIOPOJIE.
JlabopaTopHble oONbITHI. 3HAaKOMCTBO C OO0pa3llaMM HEMETAJIOB M HMX HPUPOJIHBIMU
coeMHEeHUsIMH (paboTa ¢ KoJuIeKIUsIMH). Pacio3HaBaHue XJIOpUJIOB, Cyab(haToB, KapOOHATOB.

Tema 7. I'eHeTHYeCKasi CBA3b
HEOPraHMYeCKNX U opraHuyeckux Bemects. [lpakrukym (13 u)
I'eneTnyeckas CBsA3b HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB.
IIpakTuKyM: pelIeHHE SKCIEPUMEHTAJIbHBIX 3a/a4 [0 HEOPraHWYECKOM XUMHU; PEIICHHE
OKCHEPUMEHTAJIbHBIX 3aa4 II0 OPraHMYECKOM XHMMMH; PEIICHUE IMPAKTHYECKUX PAaCUETHBIX
3aJa4; NOoJy4eHue, cCoOMpaHue U paclo3HaBaHUE Ta30B.

7. KasenaapHo-treMaTH4YecKoe NJIAHUPOBaHUE
YyeOHo-TeMaTHYeCKHH IJIaH

Tema Koua-Bo OcHoBHasl 11eJ1b
4acoB

Pa3znen 1.Teoperndyeckune 0CHOBBI 31 [loBropuTh ¥  CHUCTEMATU3HPOBATH

XUMHH 3HAHUS YYalUXCS O paHee U3YyYEHHBIX

Tema 1. BaxxHeine XuMuaeckue 3 TEOPUAX M 3aKOHAX XHUMHYECKOU

TIOHATHS U 3aKOHBI HAayKU: 3aKOHE COXpaHEHUs MaccChl
BCILIECTB, 3aKOHE  ITIOCTOSIHCTBA
COCTaBa; MOBTOPUTH OCHOBHEIC
XUMHYECKHE TIOHSITHS: «aToM»,
«XUMHYCCKUN DIIEMEHT», «H30TOIMbI»,
«IpOCTOE BEIIECTBOY, «CIIOJKHOE
BEIIIECTBO»

Tema 2. [lepuoanueckuii 3aK0H U 6 CucremaTu3upoBaTh u YIIIYOUTD

MEepHOINYECKasi CHCTEMa XUMHUYECKUX 3HaHUs [0 CTPOCHHIO aroMa H

anemeHToB [[.MI.MeHaeneeBa Ha OCHOBE NEePUOJUYECKOrO0  3aKOHA, M3Yy4YUTh

YUEHHUS O CTPOCHUU aTOMOB nonoxenue B IICXD  Bogopona,
JIAHTAHOUJIOB, aKTUHOHJIOB u
HUCKYCCTBEHHO MOJTY4EHHBIX
9JICMEHTOB, BAJICHTHBLIC BO3MOXXHOCTH




aTOMOB

Tema 3. CtpoeHue BeliecTsa

CucremaruzupoBaTh ¥ yriyOUTb
3HaHUS O BHUJAX XUMHUYECKOH CBS3H,
TUNOB  KPUCTAUIMYECKHX  PEIIETOK,
OCHOBHBIX  CIIOCOOOB  BBIPOKEHUS
KOHIICHTPALIMU PaCTBOPOB

Tema 4. Xumnueckue peakuuu

13

CucrematuzupoBaTh ¥ yriyOUTbH
3HaHMSI O CYILIHOCTH M KJIaccu(UKaluu
XUMUYECKUX PpEaAKIUH, XUMHYECKOU
KWHETHKH, ANEKTPOJIUTUYECKON
JIMCCOLIMALINY, MIPOIOJKHTD
dbopmupoBanue yYMEHUS pemiaTh
pacu€THbIE 3a/1a41 PA3HBIX THIIOB

Pasnen 2.Heoprannueckasi xumust

Tema 5.Mertayuisl

37

14

CucremaTu3upoBaTh u  yriayouTh
3HaHUS O  CBOMCTBAaxX  MeETaJlJIOB,
CIOCOOOB HX TOJY4YEeHHs, CIOCO00B
3aIIUTHl OT KOPPO3HH, O (PU3UIECKUX U
XUMHUYECKHX  CBOMCTBAaX  METaJUIOB
TJaBHBIX W TMOOOYHBIX  TOJTPYIIII,
CcIUIaBaX META/UIOB, HMX OKCUIaX MU
TUJIPOKCHIAX

Tema 6.Hemeramibl

10

CucremaTu3upoBaTh, O0O0OOIIUTH U
yIIyOUTh 3HAaHUA O  HEMeTalljax:
nojoxkenue B IICXD, crpoeHue wux
aTOMOB, CBOWMCTBAa HX COCIUHCHHH,
KHCIIOPOJICOACPIKAITUX KHCIIOT

Tema 7. I'eneTnueckas CBSI3b
HEOPraHMYECKUX M OPTaHUYECKUX
BemecTB. [IpakTukym

13

CucremaTu3upoBaTh, O00O0OIIUTH U

IIOBTOPHUTH 3HaHUA, ITOJIY4YCHHBIC
yYdalmuMucsa 110 KypcCy XHUMHH,
IIOBTOPUTH KHaCCI/I(l)I/IKaHI/IIO
HCOPraHU4CCKUX n OPraHNYCCKUx
BCIICCTB, CBOMCTBaA BCIIICCTB

pa3IMYHBbIX  KJIACCOB, CIIOCOOBI  UX
MoJIy4eHus, TCHCTUYCCKYIO CBA3b
HCOPraHU4CCKUX n OPraHUuYCCKUX
BCIICCTB

3aKpCIUTDh MPaKTUYCCKUC HaBBbIKHU

paboThl yyamuxcs B XUMHUYECKOH
nabopaTopuu,  3aKpernuTb  yMEHHUE
MIKOJBHUKOB ~ pelaTb  pacuéTHbIE
3aJauu pa3INYHBIX TUIIOB.




Kaneﬂnapﬂo — TeMaTH4Y€CKO€ IJIAaHUPOBAaHUE



n/n

HaumenoBanue pa3aejia u TeM

Yacol
y4eOHo
ro
Bpeme
HH

Il1anoBbIE
CPOKH
MPOXO0K/Ie
HUSA

dakTuye
CKHe
CPOKH
MPOXO0IKIe
HUSA

IIpumeyanue
JAeMOHCTPALUH,
JJabopaTopHbIe
OIBITHI

TEOPETHYECKHUE OCHOBBI
XUMHUHN

BaskHeiime XuMuyecKkue MOHATHS
M 3aKOHBI

BBonnblif uacTpykTax no Th. Atom.
XUMHYEeCKHM dJIeMeHT. 30 TOTIEI.
[IpocThle 1 coKHBIE BENIECTBA.

3aKOH COXpaHEHUsI U MPeBpalleHHUs
MacCChI U SHEPIrur Npu XUMHUICCKUX
peakuusx.

3aK0H IMOCTOSHCTBA COCTaBa,
BEIIIECTBA MOJIEKYJISIPHOTO H
HEMOJIEKYJIIPHOTO CTPOCHHSI.

Pemrenne 3aga4 n ynpaxHeHun

Ilepuoauveckuii 3aK0H 1
nepuoaNvYecKasi cucTeMa
XHMHYECKHUX 3JIEMEHTOB
J.U.MeHnaeneeBa Ha OCHOBE Y4eHMS
0 CTPOEHUH ATOMOB

AToMHBIE OpOMTaNH, S-, pP-, d-, f-
anekTpoHbl. OcOOCHHOCTH
pa3MeNIeHUs JIEKTPOHOB T10
opOuTaIsIM B aTOMax MaJIbIX U
OOJIBIITUX TTEPUOJIOB. DHEPTreTUUECKHE
YPOBHH H MOTyPOBHU

CBs13b IEPHOIUIYCCKOTO 3aKOHA U
MEPUOANIECCKON CHCTEMBI
XUMHUYECKUX IJIEMEHTOB C TEOPHUEH
cTtpoenus atroMoB. KopoTtkuii u
JUTMHHBIA BapUAHTHI TAOJIHIIBI
XUMHUYECKUX DJIEMEHTOB

[TonoxeHue B MepuoaAMIECKOM
CHUCTEME XMMUYECKHUX DJIEMCHTOB
JI.N.Menneneesa Boiopoaa,
JIAaHTAHOM OB, AKTUHOUJOB U
HCKYCCTBEHHO MOJTYyYEHHBIX
9JICMEHTOB

BasileHTHOCTB U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.
IIepuoanueckoe U3MEHEHHE
BAJICHTHOCTHU U Pa3MEPOB aTOMOB.

KonTpoabsnas padora Nel 1o
TeMaM: « TeopeTHYeCKre OCHOBBI
xuMuH. [lepuoanyecknii 3aKk0H 1




nepuoauicCKasa CUCTEMa XUMHUYCCKUX
anemeHTOB J[.M1.MeneneeBa Ha
OCHOBE

YUEHHUSI O CTPOCHUH aTOMOBY»

10

CTtpoeHue BellecTBa

Buabl 1 Mexanu3mbl 00pa3oBaHUs
XUMHYECKOH CBSI3U. MloHHAas CBS3b.
Karnons! 1 annonsl. KoBasieHTHas
HenoJisipHast cBs3b. KoBaneHTHas
MOJIAPHAsl CBSA3b

11

XapakTepUCTUKN XUMHUYECKOU CBSI3H.
[IpocTpaHCTBEHHOE CTpOEHHE
HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB U XUMHUYECKOU CBSI3U

12

THUIBI KPUCTAININYECKUX PEIIETOK U
CBOMCTBA BEILIECTB.

J[.Monenu noHHBIX,
aTOMHBIX,
MOJIEKYJISIPHBIX U
METaJIMYECKHAX
KPUCTAITMUECKUX
pemerok. Dddekr
Tunnans. Monenu
MOJIEKYJI H30MEPOB,
TOMOJIOTOB.

13

[IpuurHbI MHOrOOOpa3us BEUIECTB:
M30MepHsi, TOMOJIOTHSI, aJNIOTPOTIHS,
W30TOMHSL.

14

Jucnepcubie cucteMbl. UcTUHHBIE
pactBopsl. KosutonnHbeie pacTBOpPHI.
3oau. ['enn.

15

CriocoObI BEIpaKEHHS KOHIIEHTPAIIMH
pPacTBOPOB: MaccoBast J0JIs
pPacTBOPEHHOTO BEIIECTBA, MOJIIPHAs
KOHIICHTPAIIUS.

16

Huctpykrax no Th
Ilpaxmuueckan paooma Nol
«IIpuroroBieHue pacTBOPOB €
3aJaHHON MOJISIPHOM
KOHLIGHTpAIen.

17

Brruncienue  Macchbl, KOJIHYECTBA
BEI[ECTBA, 00bEeMa MPOIYKTa PEaKIiH,
€CJIM JJISl €T0 TMOJIyYeHUs aH PacTBOP
C OMNpEeAeICHHOM MaccoBOM JoJiel
HCXOJHOTO BEIISCTBA.

18

Pemrenne pacu€rHbix 3agad. Tect mo
Tteme: «CTpOEHHE BELIECTBAY

19

XuMHYECKHE peakuuu
Knaccudukarus XuMHIecKux
peaKurii B HEOPraHUYECKOU U
OPraHu4eCKOM XUMHUH.

13




OKHCIIMTEIEHO-BOCCTAHOBUTEILHBIC

20 peakuuu

21 CkopocTh peakuuu, €€ 3aBUCUMOCTh 2 J1.3aBHCHMOCTh
OT Pa3MUYHBIX (PAKTOPOB. 3aKOH CKOpOCTH
JNEUCTBYIOLIUX Macc. DHEPrus XUMHYECKOH
AKTUBALIUU. peakinn ot

KOHIIEHTPALHUHU U
TEMIIEPATYPHI.

22 Wucrpykrax no Th. 2
Ilpakmuueckan padboma Ne2
«BrusiHUEe pa3muYHBIX (PAaKTOPOB Ha
CKOPOCTh XUMUYICCKOU PEAKITUI.

23 Karanu3z u xatanusaTopsl. 2 J.Paznoxenue
OOpaTuMOCTh XUMHUYECKUX PEAKIIUH. IIEpOKCHIa BOAOPOIA

B IIPUCYTCTBUU
KaTajaM3aropa.

24 Xumudeckoe paBHoBecue. CMemneHue | 2
paBHOBECHS IO IEUCTBUEM
pasnuuHbIX (paktopoB. [Tpunnumn Jle-

[Tarense.

25 [Tpon3BOACTBO CEPHOI KHCIOTHI 2
KOHTAKTHBIM CTIOCOOOM.

26 DNEeKTPOTUTHIECKAs JUCCOIHALIHSI. 2 J1.O. «IIpoBenenue
CunbHbI€ U cl1abble AIIEKTPOJIUTHI. peakiuii HOHHOTO
KucnoTHO-0CHOBHEBIE B3aMOIEHCTBUSI obmena Juist
B PaCTBOpAX. XapaKTepUCTHKA

CBOHCTB
OJICKTPOJIHUTOBY
I'unponus oprannyeckux u 2

27 HEOPraHMYECKUX COCAMHCHUH.

28 CocraBiieHHE YpaBHEHUHN THAPOIIHA3A 2
OpPraHUYECKUX U HEOPraHMYECKUX
COEIUHEHU.

29 Cpena BOAHBIX paCTBOPOB: KHCIIas, 2 J.Omnpenenenue
HehTpanpHas, menoyHas. MonHoe CpeJIbl pacTBOpa ¢
Npou3Be/ieHre BoAbl. BogopoaHbiit IIOMOIIIBIO
nokasareins (pH) pactsopa. YHUBCPCAJILHOTO

WHJIMKATOpa.

30 O06006111eHME 10 TEME «XUMHUYECKUE 2
peakiuny. BorarcneHus Mmaccol
MPOJIyKTa PeaKiluu, €ClIi U3BECTHA
Macca UCXOJIHOTO BEIIeCTBa,

COJIEPIKaIIETo OIMpPEIECICHHYIO J0JI0
IIpUMecen

31 Konmponvnasa paboma Ne2 no teme: | 2
«XUMHUYECKUE PEaAKITUI»

32 HEOI'PAHUYECKAS XUMUSA JI.O. «3HakomcTBO €
MeTaLTbI 14 o0pasiamMu MeTaJlIoB

AHanu3 pe3ynbTaToB KOHTPOJIBHOI 2 WX PyaMiD.




paboTsr. [TosiokeHMEe METAIIOB B
MEPUOANICCKON CHCTEME XUMUYCCKUX
anemeHToB J[.M1.Meneneena.

33

IToBTOpHBINM HHCTpYKTaX 110 Th.
OO0mre cBoiiCTBa METAJIIOB.
DNEeKTPOXUMHUYECKUN PSiJT
HaIpsSHKEHUH METaJUIOB

34

OOmre cnocoObl MOTyYeHUs
METAJUIOB.

35

DIIEKTPOJIN3 PACTBOPOB U PACILIaBOB
BEILECTB

36

[ToHATHE O KOPPO3UH METAILIOB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

37

O0630p MeTaIIOB INIABHBIX MOATPYII
MEPUOINYECKON CUCTEMBI
xumuueckux snemeHTos (1 u 1l

TPYIIIbI).

38

O0630p MeTANIOB IIaBHBIX MOATPYIIIT
MEePUOINYECKON CUCTEMBI
xumuueckux 3nemMeHToB(1 1l rpynmsr).

39

00630p MeTaIITOB TOOOYHBIX
MOATPYII TIEPUONISCKON CHCTEMBI
XUMUYECKHUX 3JIEMEHTOB (Me/Ib, IIMHK,
THUTaH)

JI.O. «B3aumoneiict
BME IIMHKA U KeIe3a
C pacTBOpaMu

KHCIIOT ¥ MICIIOUCH).

40

00630p MeTaIITOB TOOOYHBIX
MOATPYII TEPUOTNYCCKON CHCTEMBI
XHUMHYECKUX 3JICMEHTOB (XpoM,
JKeJe30, HUKEJb, TUIATUHA)

41

CrutaBel METAJIJIOB.

42

OKCHIBI ¥ THAPOKCH/IBI METAILJIOB.

43

Pacuetsl o XUMHYECKUM
YpaBHEHUSIM, CBSI3aHHBIE C MacCOBOM
JI0JICH BBIXOJA MPOJYKTa PEAKIUH OT
TEOPETHUYECKH BO3MOKHOTO.

44

O06006111eHME 10 TEME: «MeTabD)

45

Konmponvnasa paboma Ne3 no teme:
«MeramibD

46

Hemertasisl

AHanmu3 pe3yJbTaToB KOHTPOJIBHOU
paboTel. O630p CBOICTB HEMETAIIIOB.
CtpoeHue U CBOHCTBA MPOCTHIX
BEIIIECTB — HEMETAJLIOB.

10

JI.O3naKkoMIIE-
HUe ¢ o0pa3amu
Hemeraios JI1.O.
«3HaKOMCTBO C
obOpa3namu
HEMETAJIJIOB U UX
MIPUPOTHBIMA
COEIMHEHUSIMHU.

47

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC
CBOMCTBA TUIIMYHBIX HEMETAJIJIOB.

J. ropeHue cepsl,
docdopa, xenesa,
MarHusi B KHCJIOPOJIE.

48

OKCI/I,Z[LI HEMCTAJJIOB

J1. OGpa3sibl OKCHI0B
HEMETAJIIOB U




KHCIIOPOACOACPIKAII
X KHCJIOT

49

Kucnopoconepxanme KUCIOTHI

50

OKHUCIIUTEIBLHBIE CBOMCTBA a30THOU
KHUCIIOTHI

51

OKuCIUTENbHBIE CBOMCTBA CEPHOM
KHCJIOTBI

52

Bopopoansie coennHeHus
HEMETAJIJIOB

53

Pewmrenue 3ana4 u ynpaxHeHun

54

0O0600mienue no teme: «HemeTtamies

J1.O.
«Pacno3HaBaHue
XJTOPH/IOB,
Cyiab(haToB,
KapOOHATOBY.

55

Konmponvnasa paboma Ne4 o teme:
«Hemerammbny

56

I'enernueckasi cBA3b
HEOPraHUYeCKUX U OPraHuYecKuX
BewiecTB. [IpakTukym

AHanu3 pe3ynbTaTOB KOHTPOJIBHOM
paboTsl. ['eHeTHYECKas CBS3b
HEOPraHMYECKUX BEIEeCTB

13

57

I'enetnueckas CBA3b OpPraHu4eCKux
BCIICCTB.

58

I'enetnueckas cBI3b HCOPraHu4eCKux
BCIICCTB U OPraHNYCCKUX BCHICCTB

59

Huctpykrax no Th

Ilpakmuueckan paooma Ne3
«Perrenne 3KkCriepuMeHTaNIbHbIX 33124
110 HEOPraHUYECKOU XUMUM.

60

Huctpykrax no Th

Ilpakmuueckas paooma Nod
«Perrenne 3KCriepuMeHTaNIbHBIX 33124
110 OPTaHUYECKOM XUMUI.

61

HNucrtpykrax no Th

Ilpakmuueckas paooma Ne5
«PelieHne 3KkCiepUMEHTAIbHBIX 3a]1a4
1o Teme «MeTaibl U HEMETAIUIbDY.

62

Nucrpykrax o Th
Ilpakmuueckasn paboma Ne 6
«ITonyuenue, cobupanue u
pacro3HaBaHHUE ra3oBy.

63

briToBas xummnueckas rpaMOTHOCTBb

64

Pemenue pacuérubix 3a1a4 mno
HEOPraHWYECKON XUMUU




65 Pemenue pacu€THBIX 33124 110 2
OPraHu4eCKOM XUMHUH

66 O0600611eHnEe IO KypCy XUMUH. 2

67 Hmozosasa konmponvnas paboma 2

68 AHaM3 pe3ybTaToB KOHTPOJIBHON 2
paboThI

IIpuiaoxenune

®opMbI U cpeicTBAa KOHTPOJIs

Bua koHTpoOJIs

Ha3zBanue TeMbI

KonTtpomnsnas padora Nel

Baxnaeimme XuUMHUEeCKHe TIOHSATHS ©W  3aKOHBI.
[lepronnuecknii 3aKOH M MEPUOAMYECKAs CHUCTEMA
xuMuueckux 3meMeHToB JI. . Menneneea. CtpoeHue
BEIIleCTBA

KonTtponbHas padorta Ne2

XUMUYECKUE PEAKIINU

KontponbHas padorta Ne3

MeTtaniansl

Kontponbhas padoTta Ned

Hemertamnbl

KontponsHas padorta Ne5

HroroBas koHTposbHAs paboTa

[IpakTnueckas paborta Nel

[IpuroToBiieHHe pacTBOPOB C 3aJJaHHOW MOJIAPHOU
KOHIIEHTpalMen

ITpakTuyeckas padora Ne2

Brnusguue Pa3JINIHBIX (l)aKTOPOB Ha CKOPOCTH
XUMHYECKOMN peaknuunu

ITpakTuyeckas padora Ne3

Pemienne OKCIICPUMCHTAJIbHBIX 3agaq o
HeOpraHquCKOﬁ XUMHNHU

[Ipaktuyeckas padora Ned

Pemenne OKCIICPUMCHTAJIbHBIX 3aga4 o
opr aHUYECKON XUMHUH




PeH_IeHI/Ie 3KCHepI/IMeHTaJIBHbIX 3a1a4 I10 TCMEC
HpaKTI/ILIeCKaH pa60Ta Neb «MeTtaiibpl 1 HEMETAIIIBI»

[Ipaktuyeckas padora Ne6 | [lomyuenue, coOupanue U paclio3HaBaHUE ra30B

KonTtpoabHnas pabora Nel
no Tteme: « DBaxHeWlne XUMHUYECKUME TMOHATUS M 3aKOHbL. Ilepuoguyeckuil 3akOH U
nepuoudeckas cucremMa xuMmuueckux ueMenToB J. Y. MenneneeBa. CtpoeHue BeliecTBay.

Bapuanr 1.
40

Al. CyMMa poTOHOB, HEUTPOHOB U 3JIEKTPOHOB B arome Ca paBHa
1) 40 2) 60 3) 30 4) 50
A2. Kakyro 371eKTpOHHYIO KOHPUTypalllio UMEET aTOM HanboJiee akTUBHOTO MeTasuia?

..... 3s23p!  2)...3s> 3)...3st 4)....3s23p?
A3.  DreMeHTHI pacroI0KEHBI B IOPSIKE YMEHBIICHUS X aTOMOB pajinyca:
1) F-Br-H-CI 2) H-F-CI-Br 3). Br-CI-F-H 4). H-CI-Br-F
A4, CoenuHeHnsIMH ¢ KOBAJICHTHOM NOJIIPHOM M KOBAJIEHTHOW HETIOJISIPHOU
CBSI3bIO SBJISIOTCS COOTBETCTBEHHO
1) BojJa M cepoBOAOPOS 2) OpOMH KaHsl U a30T

2) MeTaH U KUCIIOPOJI 4) BOJIOPOJ ¥ XJIOPOBOJAOPO,T
AS5. M30TOTIBI OJTHOTO ¥ TOTO YK€ DIIEMEHTA OTIMYAIOTCS JPYT OT APYra
1) uucnoM HEWTPOHOB 3) 4KCIIOM MPOTOHOB
2) YUCITOM 3JIEKTPOHOB 4) 3apsaoM siapa

B1. YcraHOBUTE COOTBETCTBHE MEXKY BEILIECTBOM M BUJIOM CBSI3M aTOMOB B 3TOM BEILECTBE.
HA3BAHHE BEHIECTBA B CBA3U

A)LIMHK 1 )uoHHas

B)aszot 2) MeTaTnIecKas

B) ammuak 3) KOBaJICHTHA TMOJISIPHAS
I') xnopua kanpuus 4) KOBAJICHTHASI HETIOJISIPHAS
A b B r

B2. YcraHoBUTE COOTBETCTBHE MEXKIY XUMHUYECKOH (DOPMYIION COCTUHEHUS U 3HAYCHUEM
CTETIeHH OKUCJICHHSI CEPhl B HEM.

OOPMVIJIA COEAMHEHMA CTEIIEHb OKMCJIEHW A CEPbBI

A)Mg(HS04)2 10
b) Al:S3 2)+2
B)Ss 3)+4
I')(NH4)2SO3 4)+6
5)-2

C1. Beruncnute Maccy coii U 00bEM raza, KOTOPbIH BBIICTUTCS MTPH B3aUMOICHCTBUU
muHKa ¢ 150 r 20% coJITHOM KUCIIOTOH.

KonTposbsnas padora Nel
o TeMe: « DBaxsellne XWMHUYECKHME TOHATUSA M 3aKkoHbL Ilepuoguueckuii 3akoH H
IeproIudecKas cucreMa xuMuueckux aneMmeHToB Jl. . Menneneesa. CtpoeHue BeniecTBa»
Bapuanr 2.



Al. Vony S cOOTBETCTBYET 2MEKTPOHHAs hopMyIIa
1)Is?2s?2p®3s23p8  2) 1s22s22p53s23p*  3) Is22s22p°  4) Is22522p®3523p?

A2. Yucno HeifTpoHOB B azpe atoma K paBHO

1)19 2)20 3)39 4)58

A3. XUMUYECKUI BJIEMEHT pacmoNoXeH B YETBEPTOM 1805707 (03 (N
B |A rpymnme. PacmpeneneHuro  3JI€KTpPOHOB B aTOM€  3TOrO0  3JIEMEH-
Ta COOTBETCTBYET PsAJl YUCET
1)2,8,8,2 3)2,8,8,1
2)2,8,18,1 4)2,8,18,2

A4. B psany xumuueckux nemento Na - Mg - Al — Si
1) yBeTMUMBAETCS YUCIIO BAICHTHBIX DJICKTPOHOB B aTOMax
2) yMEHBIIACTCSI YHCIIO TEKTPOHHBIX CJIOEB B aTOMax
3) yMEHBIIAETCSI YUCIIO MPOTOHOB B SIIPAaX aTOMOB
4) yBeJIMYMBAIOTCS PAIUYChl aTOMOB
AS. BeniecTBa, UMEIOIINE MOJIEKYJISIPHYIO KPUCTALTAYECKYIO PEIIETKY, KaK MPaBUIIO:
1) TyromnaBku U XOpOLIO PaCTBOPUMBI B BOJIE
2)NerKkoIyIaBKy U JIETy4l
3) TBEPBI U ANEKTPOTPOBO/IHBI
4)TeTIONPOBOHBI U TUTACTHYHBI
B1. YcranoBute cooTBeTCTBHE MEXAY (OPMYJIOH YaCTUIIBI U €€ SJIEKTPOHHOUN KOH(pUTYparueit

Yacruma AJIEKTPOHHAs KOH(UTYpaIHst
A) S° 1) 1s%2s%2p83s2
B) CI*’ 2) 1s22s?2p%3s23p*
B) P*3 3) 1s22s22p®
I') N2 4) 1s22s22p®
B2. YcTaHOBUTE COOTBETCTBHE MEXK/IY BEIIECTBAMH U THIIOM XMMHUYECKON CBSI3U B HUX
1) Cly; A) MeTalnyeckas;
2) Fe; b) koBaneHTHas MoJISIpHAs;
3) NO; B) xoBasieHTHas HeMOJsIpHAs;
4) MgO; I') vonnas

C1. PaccuuTaiiTe MaccoByIO JI0JIK0 COJIA B pacTBOPE, MOJYYEHHOM IIPU pacTBOPEHUH 1,3 T IMHKa
B 36,5 1 10 % pacTBOpa COJITHOW KHCIIOTHI.

Knwuu k nposepke
1 BapuaHT

Al | A2 | A3 | A4 | A5 | BI B2

2 31312 1 | 2431 | 4513

2 BapuaHT

Al | A2 | A3 | A4 | A5 | BI B2

1 2 | 3|1 3 | 2413 | BABI'

Kaxxnoe npaBuibsHOe 3amanne Al-AS onenuBaercs o 1 6amry, B1-B2 mo 2 6anna, C1 — 3 6anna.

[pwu olleHMBAaHUM yUaIUXCs MO S-0aTbHOM NIKaJle Mpejyiaraercs Cleayoliee pacnpeaeacHe 6aios.
Babl 1-5 6-8 9-10 11-12
OTtMerka |«2» «3» «4» «5»

KonTpoabHas padora Ne2 1o teme « XMMHUYECKHUE PEAKLIUN
Bapuanrl.
Al Peaxmus, ypaBHenune kotopoit CaCO3 )= CaO )+ CO2 (— Q, OTHOCUTCS K peakuusiM



1) coenuneHms, FK30TEepMHUUECKast
2) pa3noxeHusl, SHA0TEPMUYECKAs
3) coenquHeHMsl, SHAOTEPMUYECKAs
4) pa3noxeHusi, SK30TepMUUEcKas
A2. CoxpallleHHO€ HOHHO€ YPaBHEHHE PEaKLUU
AP + 30H = AI(OH)3¢
COOTBETCTBYET B3aUMOICHCTBHUIO

1) xyopuaa aTFOMUHUS C BOJIOM 2) aJIOMUHHUSL C BOJIOM
3) xyopuaa aIFOMHUHUS CO MIET0YBIO 4) amOMHHUS CO IIETI0YbI0
A3. Kakoii n3 pakTopoB He OKa3bIBAaET BIUSHHUSA HA CKOPOCTh XHMHYECKOM peaxkuuu B
pactBopax?
1) KOHIIEHTpalus BEIIECTB 2) ucnoJp30BaHuE KaTanuzaropa
3) ucnonbp30BaHUSI UHTHOUTOpA 4) 00bEM PEaKIIMOHHOTO COCyAa
A4, XVMMHUYECKOE PAaBHOBECHE B CHCTEME
2NO +0O. < 2NO. +Q
) 2(r) 2(r)
CMEIIIAeTCsl B CTOPOHY 00pa30BaHUs MPOIYyKTa Peakuu Ipu
1) MOBBIIIEHUH JTaBJICHUS
2) MTOBBIIIICHUN TEMIIEPATYPHI
3) MMOHM>KEHUU JaBJICHUS
4) IPUMEHEHNH KaTaIu3aTopa

A5. K peakuusam ruiposn3a OTHOCUTCS B3aUMOJIEHCTBUE C BOJIOM
1) Hatpus

2) OKCcHIa HaTpHUs

3) xyopuaa HaTpus

4) xapboHaTta HATPHS

B1l. YcraHoBuTe COOTBETCTBUE MCXKIY Ha3BaHUEM COJIM U peaKuHefI Cpeanbl €€
BOAHOI'O pacTBOpaA.

HA3BAHUE COJI1 OTHOIIEHUME K T'MAPOJIN3Y
A) dbocdar kanus 1) HIeI0YHas

b) cynabdar Mmeau 2) KHCJIast

B) KapOOHAT JIUTHS 3) HEHTpaJbHAs

I HUTpAT HATPHS

B2. B COOTBETCTBMM C TEPMOXUMUYECKUM YPABHEHUEM pEaKIHH
C(tB) + O2(T) = CO2(T) + 393,3 x/Ix
npu BeiieneHuu 1180,9 /I TemnoTsl Macca CrOpeBLIErO yriepoaa paBHA
(3anuwume 4ucio ¢ mouHOCmMvI0 00 Yevlx)
C1. Hcnonb3yst METOA 3JIEKTPOHHOTO OanaHca, COCTaBbTE YpaBHEHHE PEAKIIUU:

KMnOs — KoMNnOg + ..+ ...
OHpe,Z[eJ]I/ITe OKHUCIHNUTCIBb U BOCCTAHOBUTCIIb.

C2. Beruucnute 00bEM yIIIEKHCIOT0 Ta3a, KOTOpbIid 0OpasyeTcs mpu pasznoxxenuu 300 r
kapOoHaTa Kanplus, coaepxkaiero 10 % npumeceii.



KonTpoabnas padora Ne2 o teme «XUMHUYECKUE PEAKLITN
Bapuanr?2.
Al. Peakuus ropeHus ammmuaxa
4NH3(r) + 302(r) = 2N2(r) + 6H20(r) +Q
SIBJISIETCS] PEaKLMEN
1) coenquHeHUs1, KATATUTUIECKOH, SHIOTEPMHUIECKOM
2) 3aMelIeHus1, KaTATUTHYECKOH, IK30TEPMUIECKOM
3) OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOM, HEKATATUTHIECKOM, 9K30TEPMHUIECKOI
4) oOMeHa, HeKaTaTUTHYECKOH, SHI0TEPMUYECKON
A2. YBenuueHue JaBiIeHUs TOBBICUT CKOPOCTb XUMUYECKOU PEAKIIMHI MEXKIY
1) Fe u H2SO4 (p-p)
2) NHz u O2
3) Znu HCI (p-p)
4) BaCl, (p-p) u H2SO4 (p-p)
A3. CHIBHBIMH AJIEKTPOIUTAMH SIBIISFOTCSI:
1) HClu AgNOs  2) Fe(OH)3 u HoSOs  3) Zn(OH)2 u HoS  4) H3PO4s u AgaPOs
A4. XuMHueckoe paBHOBECHE B CUCTEME

CO +C o 2C0 -Q
2(r) (TB) (r)

CMECTHUTCS BIIPABO MPH
1) NOBBIIEHUH JaBICHUS 2) NOHMKEHUH TeMIIepaTypbl
3) nossbiieHnu koHueHTpauuu CO  4) MoBbIIIEHUH TEMIIEPATYphI
A5. B xauecTBe aHHOHOB TOJIBKO TUPOKCUI-UOHBI 00pa3yIOTCs MPHU JUCCOLUALIUI

1) Ba(OH): 2) CHz - OH 3) (CuOH)2COs 4) HCOOH
B1. YcraHoBuTE COOTBETCTBHE MEXAY p€areHTaMu U HOHHO-MOJIEKYJISIPHBIM ypaBHEHUEM
peaxuu.
PEATEHTHI NOHHO-MOJIEKYJIIPHOE YPABHEHUME
+ 2+
A) NaOH + HNO3 1) CaCOg+ 2H =Ca + HZO + CO2
2 _ _
b) NaZCO3+ HCI 2) CO3 + HZO = HCO3 + OH
B) NaZCO3 + CO2 + HZO 3) OH +H = HZO
2_
I CaCO3 + HCI 4) CO3 + 2H+: COZ+ HZO

2— _
5)CO, +CO_+HO=2HCO
3 2 2 3

B2. IIpu oOpa3oBaHuM aMMHaKa COTJIACHO YPABHEHUIO PEAKILIUU:
N2y +3H2 =2NH3 ) + 92 xJIk,
BoIIeMIOCh 23 kI TerutoTel. [Ipu 3ToM 00bEM (H.y.) cocTaBuit: ___.(Omeem oxkpyenume 0o
yenvix)
C1. Ucnonb3yst METOJ1 JIEKTPOHHOTO OajlaHCa, COCTaBbTE YPaBHEHHE PEAKLIUU:
KoMnOs+HCI -MnCl;, + Clp +..+ ...
Onpenennure OKUCINUTEb U BOCCTAHOBUTEID.
C2. Beruncnute 00bEM yIrIIEKUCIIOro Ta3a, KOTOpblid o0pasyercs npu pasznoxxkeHuu 600 r
kapOoHaTa Kanblus, coaepsxkaiero 20 % npumecei.

Knrwouu k nposepke
1 BapuaHT

Al | A2 | AS| A4 | A5| BI B2

2 3|14 | 3| 4 |1213 36

2 BapuaHT

Al | A2 | AS| A4 | A5| BI B2

3 2 3| 4 1 | 3451 6




Kaxxnoe npaBuibHOe 3aanue Al-AS onenuBaercs o 1 6amny, B1-B2 mo 2 6amna, C1 — 3 6ama.

I[Tpy OLEHMBAHKMH y4alIUXCs 110 5-0aJUILHOM IKaJIe IPEIaraeTcs CIeAyIolIee pacipeieieHue 0aioB.
Bamner 1-5 6-8 9-10 11-12
Ormerka |«2» «3» «4» «5»

KonTpoabHnas pabora Ne3  mo teme: « Meramib»
Bapmuanrl.

Al. DrexTponHO# KoH(puUryparuu nona Mg*? cootBercTBYeT hopmyia
1) 1s22s?2p53s23p%301%4s?  2) 1s22s22p°3s23p!  3) 1s22s22p%3sc  4) 1s22522p°®
A2. OIMHAKOBYIO CTETIEHb OKHCIICHHUS XPOM MPOSBISET B COSTNHEHHSX:
1) CrCls u CrOs 2) K2CrO4 u K2Cr207 3) KoCr207 u Cr2S3 4) KCrO2 u K2CrO4
A3. BepHbI 1 clienyrome Cy)KASHUS O TPOMBIIICHHBIX CII0CO0aX MOTYYSHUST METAIOB?
A. B ocHOBE NIMPOMETAILTYPTUH JIEKUT MPOILIECC BOCCTAHOBICHUSI METAJUIOB U3 Py IIPU
BBICOKHX TEMIIEpaTypax.
b. B npoMBIIIIEHHOCTH B Kaue€CTBE BOCCTAHOBUTENEH UCTIONIB3YIOT okcu yriepoaa (II) u kokc.
1) BepHO TOJIBKO A 2) BepHO ToJIbKO b 3) BepHbI 00a cyxxaeHust  4) o0a cyxJaeHUs
HEBEPHBI
A4. OcHOBHBIE CBOMCTBA 0CJIA0EBAIOT B PSITY BEIIECTR:
1) Li2O ->K>0 -Rb0 2) Al:03 ->MgO —Na,O 3) CaO -MgO —»BeO 4) B,O3z —»BeO
—LiO
A5. Menpb pearupyer ¢ Kaxk/abIM U3 ABYX BEIIECTB:
1) AgNOs u O2 2) NaOH u HCI  3) Cl u H.O 4) HNOs u MgCl>
A6. T'uapokcua MarHusi MOXHO MOJYYUTh peakliield HOHHOro oOMeHa Mpy B3aUMOJCHCTBUH

1) x;mopuia Maruus ¢ TUAPOKCUIOM KaTHs 3) oKkcHJla MarHus ¢ THAPOKCHJIOM KaJTust

2) OKCH/Ia MarHus ¢ BOJOU 4) kapOoHaTa MarHus C TUIAPOKCUIOM KaJIHsI
Bl.YcTaHoBHTE COOTBETCTBHE MEXKIY BEIICCTBAMHU, BCTYITUBITUMU B PEAKIIHIO U PO TyKTAMH
peakiuu

HNCXOJIHBIE BEILIECTBA IMPOAYKThI PEAKILIMN

1)Fe +Clb— a) FeCly

2) Cr(OH); +NaOH — 6) Naz[Cr(OH)s]

3) Cu(OH)2 + NHz;— B) CuSO4 + H,0

4) Cu + H2SO04 (koHIr.) — r) FeClz

n) CuSOs + SO, +H20

e) [Cu (NH3)4](OH)2
B2. YcranoBute cooTBeTCTBHE MEXAY (OPMYJIOH COJIM U TIPOYKTOM, OOPa3yIOIIMMCS Ha
HHCPTHOM aHOAC IIPU IJICKTPOJIU3C eé BOJHOI'O paCcTBOpa.

OOPMVIJIA COJIN TTPOAYKT HA AHOJIE
A) AI(NO3)3 DH2
B) LiBr 2) O2
B) Ca(NO3): 3)NO2
I') KCI 4) NO
5) Cly
6) Br2

C1 Hammmmure ypaBHEHUS pEaKLM, C TOMOIIBIO KOTOPBIX MOKHO OCYILECTBUTH IIPEBPAILICHHUS:
1 2 3 4 5
N, ——>NO—=->NO, «—~—F¢(NO3), ——>Fe(OH), ——>FeO
VYKaxurte ycloBuUs MPOTEKAHUS peakuit
C2. Beruucnute Maccy coiiu, 00pa3yroleics pu B3auMoaeicTBuu 22, 4 okcuaa KajabIus ¢

pacTBOpoM, coaepkaiuM 51,2 T a30THOM KMCIIOTHI, €CJIM U3BECTHO, YTO BBIX0J cocTaBmil 80%
OT TEOPETUYECKH BO3MOKHOTO.

KonTpoabnas padora Ne3



o TeMe: « Merayub
Bapmuanr 2.
Al. Kakas snmekTpoHHast KOH(UTYpalyst BHEIITHETO SHEPTE€TUYECKOTO YPOBHS COOTBETCTBYET
atomy 3nemenTa |l A rpynnei?
1) 3s23p%  2)3s? 3)4s23d°  4) 2522p°®

A2. OIMHAKOBYIO CTENEHb OKUCIIEHUS XPOM IMPOSBISIET B COSUHEHUSX !
1) CrCl; u CrO3 2) K2CrO4 u KCr,07 3) K2Cr:07 u Cr2Ss 4) KCrO; u K2CrOs

A3.BepHbl 11 crieayronme CyKISHHs O IETOYHBIX METaJlIax?

A. lllemounble MeTaLIBI — 3TO cEPeOPUCTO-0€IIbIe MITKUE BEIIECTRA.

b. [Ilenoynple METAIIIBI — ATO JIETKUE U JIETKOIIJIABKHE METAJLIbI.

1) BepHO TosibkOo A 2) BepHO Tosibko b 3) BepHbI 00a cyxieHust ~ 4) o6a cyxaeHus

HEBEPHBI
Ad4. HauboJiee 1eTKO OKUCIIAETCS Ha BO3/IyX€
1) anromuHMit 2) Maraui 3) Hatpuit 4) menp
AS. B cxeme npeBpaleHui

X1 X2

Na;O -NaOH — NaNO3z BemecTBaMu «X1» U «X2» MOTYT OBITH COOTBETCTBEHHO
1) Na u HNO3 2) HHOu NaOH  3) HNO3z u Na,O 4) H20 u HNOs

A6. 'nipokcu AIFOMUHUS pearupyeT ¢ KaXkKIbIM U3 JIBYX BEIIECTB:

1) NaOH u BaCl 2) KOH u HCI 3) CaSOs 1 KNO3  4) K2SO4 u NaCl

B1. C okcumom xpoma (V1) pearupyror

a) NaOH

0) HCI

B) H20

r) SO3

1) CaO

e) Zn

B2. YcraHoBUTE COOTBETCTBHE MEXKAY METAJUIOM U CIIOCOOOM €ro 3JEKTPOIUTHUYECKOTO
MOJTy4eHUS

HA3BAHUE METAJUIA DJIEKTPOJIN3
A) HaTpwii 1) BogHOTO pacTBOpa CoJIei

b) amomunMit 2) BOJHOTO pacTBOpa TMAPOKCHIA
B) cepebpo 3) pacruiaBa moBapeHHOM COJIH

I') menp 4) pacIutaBJI€HHOTO OKCHIA

5) pacTBOpa OKCUAA B PACINIABICHHOM KPHOJIUTE
6) pacIuIaBIIEHHOTO HUTpaTa

C1. Hanuute ypaBHEHUs pEaKlMii, C IOMOILIbI KOTOPBIX MOXHO OCYILIECTBUTH CIIEAYIOLINE
MpEBpALLECHUS
Al — AIClz— AI(OH); — AI(OH):2NO3z — AI(NOz)3 — AIPO4

C2. [Ipu B3aumMoIelCTBUU 5 T a30Ta ¢ BOJIOPOJAOM 00pa3oBasioch 8 1 ammuaka (H.y.). Beraucmoure
BBIXOJ IIPOAYKTA PEAKIIUUA OT TEOPETUUECKHA BO3MOKHOTO.

Knrouu k nposepke

1 BapuaHT

Al | A2 | A3 | A4 | A5 | A6 Bl B2

1 2 3] 3 1 1 roeg | 2625

2 BapuaHT

AL | A2 | A3 | A4 | A5 | A6 Bl B2

2 2 3|13 | 4 2 aBJ 3511

Kaxxnoe npasuibHOe 3a1anne Al-A6 ouenuBaercs o 1 6amry, B1-B2 mo 2 6amna, C1 — 3 6amna.



[Ipu orieHMBaHMUM y4aIUXCsl O S-0aJUTBHOM MIKaJIe MpeAJIaraeTcs CIeaylollee pacupeneincHue 0aaios.
bannsr 1-6 7-9 10-11 12-13
Ormerka |[«2» «3» «4» «5»

KonTtpoabnas padora Ned
o teMe: « Hemeramibny
Bapuanr 1.

A1l DnexTponsl atomMa ocdopa, HaXOIAMErocss B OCHOBHOM COCTOSIHUH, PACTIOJIOKEHBI Ha
opOuTaNsAX TaK:
1)...58%5p>  2)...3523p°  3)...3s23p%  4)... 5s%5p°
A2 MaxkcumalibHasi BaJICHTHOCTh a30Ta paBHA
1 2) 1 3) IV 4)V
A3 Ymcio mpocThIX BEHIECTB B PsITy: O30H, a30T, TIFOKO3a, XJIOPOBOJOPOJ, KapOHI KaJbIIHs,
cepa, rpaduT - paBHO
1) 1 3) 3
2) 2 4) 4
A4. AnnoTpornHble MOIM(UKAIIMK KUCIOPOIa HE OTINYAl0TCA
1) ¢Jusudyeckumu cBOWCTBAMHU
2) THUIIOM XUMHYECKOM CBSA3H MEK/Y aTOMaMH
3) XHMHYECKHMHU CBOWCTBAMH
4) 4YUCIIOM aTOMOB, BXOJSIINX B COCTaB MOJICKYI
AS. B peakuuu, ypaBHEHUE KOTOPOH
3P + 5HNO3 + 2H,0 = 3H3PO4 + 5NO,
hocdop
1) okwucasercs 3) nOpuUHUMAET 3ICKTPOHBI
2) BOCCTaHaABJIMBACTCS 4) He U3MCHSIET CTENECHb OKUCIICHUS
A6.006bem kucioposa (MpH H. y.), HEOOXOTUMBIH 711 OKUCTEHUS 6,4 T CephI:
)11,2n 2)5,6n 3)2,24 n 4) 4,48 n

B1. IIponykramu pa3inoKeHUss HATPUTA aMMOHHSI SIBJISTFOTCSI:
A) N2
b) NO2
B) N0
I NO
) H20
(3amummnre cOOTBETCTBYIONIKE OYKBHI B all(paBUTHOM MOPSIJIKE.)
B 2. YcraHoBUTE COOTBETCTBUE MEXTy XUMHUUECKOU (HOPMYIOil COEIMHEHHS U CTENEHBIO

okucnenus pochopa B HEM

®dopMyita coeIMHEHHs Crenens okucienus gocdopa
A) P20s 1) +3
B) H3PO4 2) +5
B) H3PO3 3)-3
I') CasP> 4) +1
5 -1

6) -2



C1 Hanumure ypaBHEHUS PEAKIHIL, C TOMOLIBI0 KOTOPBIX MOYXHO OCYIIECTBUTD IIPEBPALLECHUS:
1 2 4
N, ——>NO—2-5NO, «—>—Fe(NO3 ), —+—>Fe(OH), ——>FeO

YKaxxuTe yCIOBUSA NIPOTEKAHUS PEAKLIUN.

KourpoabHnas padora Ne4 1o teme: « Hemeramnb»y
Bapuanr 2.

Al. Cpenu snemenToB VIA rpymibsl MakCUMalIbHBIN pajyc aToMa UMEET
1) kucmopon 3)Temtyp  3)cepa  4)mosioHHIH
A2. 8. ®opmyna BeICIIETO OKCHAA XJIOpa

1) C1.0 2) C10; 3) C120s 4) C1207
A3. BonopoaHoe coeiMHEHHE C SIPKO BbIpaK€HHBIMU OCHOBHBIMU CBOMCTBaMM 00pa3yer

1) yrmepon 2)azor  3)bTop  4)KHCIOPOST
A4. TTpu HarpeBaHUM KPUCTALTUYECKOTO XJIOPHIa HATPHUS ¢ KOHLIEHTPUPOBaHHOU (ochopHoit
KHMCJIOTOM BBIJIEISAETCS a3
1) SO 2) SOs 3) HCI 4) Cl,
AS. BepHbl u crieyronue CyX/1eHus o rajoreHax?
A. ®Top B COEAMHEHUSX TMPOSIBISIET KaK IOJOXKUTEIbHYI0, TaK U
OTPULATENIbHYIO CTENIEHb OKUCIICHHUSL.
b. [Ipu HOpMaNbHBIX YCIOBUSIX OPOM U MO SIBIISIOTCS KUIKOCTSIMH.

1) BepHO TONBKO A 3) BepHbI 00a CyXICHHS
2) BepHO TOJbKO b 4) 00a Cy)XJIeHUsI HEBEPHBI
A6. O0bem kucnoposa (IIpH H. y.), HEOOXOIUMBIH [Tt okucieHus 6,2 r pocdopa
)11,2n 2)5,6n 3)2,24 n 4) 4,48 n
B1l. YcraHoBuTe COOTBETCTBHE MEXY PEareHTaMH M CXEMaMH MPEBPAIIEHUI JIEMEHTa CEPHI.
PEATEHTBI CXEMBI [TPEBPAILEHUI
1) cepa u KucIOpOX A) gt —> g6
2) oxcup cepsl (1V) u kucmopon B) gt —>go
3) cepoBOJOPO M KHCIOPOT B) g0 —> g+
4) cepHas KucioTa (KOHIL.) U MEb I g2—5 g+
A s0—>g2

E) S+6 —s S+4
B2. YcTaHoBUTE COOTBETCTBUE MCXKIY p€arupyromuMu BEMIECCTBAMHA U ITIPOAYKTaMU UX
BSaHMOﬂCﬁCTBHH.

PEATHUPYIOIIME HPOAYKTBI
BEHIECTBA B3AMUMOJIENUCTBUA
A) P203 + H20 1) H3POs

b) P20Os+ H20 2) HPO:

B) P.Os + MgO 3) H3POq

I') P,0s + Mg(OH)2 4) Mgs(POs)2

5) Mgs(POs)2 + Hz
6) Mgs(POs4)2 + H0O

C1.Han xatanu3aTtopoM mpomyiieHa cMmech u3 44,8 i azora u 100,8 1 Bogopona (H. y.).
Beruucnure 066éM ammuaka npu 75 %-HoM BbIXOJEe aMMHUaKa.
Knrouu k nposepke



1 BapuaHT 2 BapuaHT

AL | A2 | A3 | A4 | A5 | A6 Bl B2 AL | A2 | AS| A4 | A5 | A6 Bl

B2

3 4 | 4 | 2 2 4 Al | 2213 4 4 1213 | 4 2 BATE

1364

Kaxxnoe npaBuibHOe 3aanue Al-A6 ounenuBaercs o 1 6amty, B1-B2 mo 2 6amna, C1 — 3 6amna.

ITpu OlleHMBAaHUM YUAIIKXCS IO 5-0aJIBHOM IIKaJIe MpeyIaraercs Cleayolee pacnpeaeacume 6anios.
banner 1-6 7-9 10-11 12-13
Ormerka |«2» «3» «4» «5»

HUToroBasi KOHTpoOJILHAsA padoTa

Bapuanr 1
A1l Mony S* COOTBETCTBYET 3JIeKTPOHHAs (hopMyIa
1) 1s?2s%2p®3s23p° 3)  Is”2s%2p°
2) 1s%2s°2p®3s%3p* 4)  1s%25°2p°3s%3p?

A2 DrnemMeHTy, >1eKTpoHHas Gopmyna aToma koToporo 1522s22p83s?3p*, cootseTcTByeT
BOJIOPOJIHOE COEIMHEHHE

1) HCI 2) PH3 3) H2S 4) SiH4
A3  DneMeHTBI PacoJIOKEHBbI B MOPSAKE YMEHBIIEHUS UX aTOMOB pajauyca
1)  F-Br-H-CI 3) Br-CI-F-H
2)  H-F-CI-Br 4) H-CI-Br-F
A4 CnoxHbIN 3QUP MOKHO MOJTYYUTh PEaKIUEH:
1)  rumpupoBaHus 3) HHUTPOBAHUSI
2)  TajoreHNpOBaHUA 4) sTeprpHUKALIN

A5 Paz0aBiieHHas cepHasi KHCIIOTa BCTYMAET B PEAKIIHIO 3aMEIICHHUS C

1) THIPOKCUIOM HATPHS 3)  oxkcumom meau (II)
2) KEIIE30M 4)  cepebpom

A6 Peakums ropenus ammuaka  4NHz(t) + 302(r) = 2N2(r) + 6H0(r) +Q
SIBIISICTCS PeaKIMeH

1) coenuHeHMs, KATATUTHYECKOM, 3) OKHCIUTEIHLHO-BOCCTAHOBUTEIILHOM,
SHJOTEPMHYECKOM HEKATAIMTUYECKOU, IK30TEPMUYECKOM
2) 3aMelleHHUs, KaTaTUTHYCCKOM, 4) oOMeHa, HEKATATUTHYCCKOM,
K30 TEPMHYECKON SHJOTEPMHUYECKOU

A7 OxucnurenbHble cBolicTBa okcua cepsl (IV) nposiBisieT B peakiuu
1) SO2 + NaOH = NaHSO3
2) SO2 + Br2 + ZHZO = HZSO4+ 2HBr
3) SO2 + 2HZS =3S+ 2H20
4) ZSO2 + O2 = ZSO3
A8 TIlpu o6pa3oBaHMM aMMHUaKa COTJIACHO YPaBHEHHUIO PEaKIIMH

N2r + 3 H2 < 2NHs + 92 x/Ix, Beiienunock 23 /[ TemoTsl, mpyu 3ToM 00beM (H.Y.)
BCTYIUBIIETO B PEAKIINIO BOJIOPOJIAa COCTABUI

1) 448n 3) 11,2 n

2) 56n 4) 16, 8 1
B1. YcTaHoBuTE COOTBETCTBUE MEXAY UCXOAHBIMU BELIECTBAMH U MPOJTYKTaMH, KOTOpPbIE

MIPEUMYIIIECTBEHHO 00Pa3yl0TCs B XOJIE PEAKIIHIA.
NCXO/JHBIE BEHIECTBA MMPOAYKTHI PEAKIINUN

A)S+0,—> 1) CrCly




B) Cr + HCl —> 2) CrCl +H2

3) SO
B) Mg + Ho504 —> 4) SOs
I') MgO + H2SO4 —> 5) MgSO4 + H20

6) MgSOs4 + H>

B2 VYcTaHoBUTE COOTBETCTBUE MEXKIy HA3BaHUEM BEIECTBA U KiaccoM (Tpymnmoil)

OpPraHUYeCKUX COCTUHEHUH, K KOTOPOMY(-0i1) OHO TPUHAIICKHUT.

HA3BAHME BEIIECTBA KJIACC (I'PVIIIIA) .
OPI'AHUYECKHNX COEJMHEHUN

A) TJIMLEPUH 1) aJIbJCTH b

b) 3TaH 2) AMHHOKHUCIIOTHI

B) Oyranou-1 3) POCTHIE d(HUPHI

I TOJTYOJT 4) CTIIHPTHI
5) YTIIEBOIOPO/IBI

6) YTIIEBOTBI

C1. Mcronb3ys MeTos SIeKTPOHHOTO GamaHca, COCTaBbTe ypaBHEHHE PEAKIINH:
KoCro0O7 + HClI — CrCls + Cl, + KCI + H20

OnpenenHTe OKHCIINTECIIb 1 BOCCTAHOBUTCIIb

C2. UYepes 280 r 10%-HOro pactBopa rujpoKcuaa Kanus npomnyctuiu 4,48 1 okcuaa yriepona
(1V) (n.y.). Haiigute maccy oOpa3oBaBILIEiCst B paCTBOPE COJIH.

HTorosasi KOHTpoOJIbHaAsA padoTa
Bapuanr 2
Yacts 1
A1l Peaknus, ypaBHenue koropoi 2Na + 2HO— 2NaOH + Hz ,
OTHOCHUTCS K PEaKIIHIM

1)  3amermieHus 3) COEMHEHNS,
2)  pasjoKeHHs, 4) oOMeHa
A2 Kakoii TN peakiuy XapaKTepeH ISl alleTUIeHa
1) paznoxxeHust 2) 3aMenieHus
3) npucoeTMHCHUS 4) oOMeHa

A3  Kakas U3 cosieil B BOJHOM pacTBOPE HE MOABEPTaeTcsl TUIPOIn3y?
1) K2SO4 2) K2S0O3
3) Fe,SOq4 4) Cr (504)3
A4 OO6mas popmyna aaKeHOB:
1) CnH2n+2 2) CnHZn
3) CnHZn—Z 4) CnH2n—6
AS Beibepure Gpopmyny conu:
1) CO2
2) NaxO
3) CaCl:
4) CO
A6  Cpenu npesiokeHHbIX (GopMyIl onpeaennTe GopMyiny KapOoHaTa KalbIHs:



1) CaSO4 2) Ca(NOs), 3) CaCOs 4) CaSO4 * 2H,0

A7 . C pacTBOpOM rHAPOKCH/IA HATPUS PEArHPYIOT CIEAYIOIIUE BEIIECTBA:
1) CaO 3) SOs
2) MgO 4) Mg(OH):
A8. Coxpamennoe HoHHoe ypasrenue peakiun AT + 30H™ = Al(OH)zd
COOTBETCTBYET B3aMOJICHCTBHUIO
1) xnopua aqrOMUHUS C BOAOH
2) aIIOMHUHUSA C BOJIOM
3) xyopua aTIFOMHHUS CO LIET0YbIO
4) aJIOMHHHUS CO IIEI0YbIO
B1. YcranoBute COOTBETCTBHE MEXKIY MOJICKYISIPHON (GOPMYIIO OPTraHMYECKOTO BEIIECTBA U
KJ1acCoM (TpyIIoi), K KOTOpoMy(-0if) OHO OTHOCHUTCS

O®OPMVIJIA BEHIECTBA KIJIACC (T'PVIIITIA) BEHIECTB
A)CsHio 1) ankuHsbIl
b) CsHsg 2) apeHbl
B)CsHs 3) ankeHsl
I') C4H1o 4) npocteie 3¢upbl
5) ankaHbI

B2
1. VYcraHoBHTE COOTBETCTBUE MEXy XUMHUUECKON (hopMyIoil BelecTBa U Ki1accoM (TpyIoi)
HEOPraHWYECKUX COeTMHEHH, K KOTOPOMY ATO BEIIECTBO MPUHAIIICIKHUT.
XUMHNYECKAS ®OPMVYJIA  CTEIIEHb OKHMCJIEHNA XPOMA

A)  CrOs 1) +5
B)  CrOs 2) 42
B) GO 3)  +3
)  KoCr07 4 0
5 +6

C1 Hcnone3yst MeTo 1eKTPOHHOTO 0anaHca, COCTaBbTE ypaBHEHUE PEaAKIIUU:

NaCrO; + Br + NaOH— Na2CrO4 + NaBr + H20
Omnpenenure OKUCIUTETh U BOCCTAHOBUTEb.
C2 PactBop 1ienouu, noayyeHHsblil pactBopenueM 5,0 T HaTpusl B BOJI€, HEUTPAIU30BAIH
PacTBOPOM ¢ MaccoBoii loneii cepHoit KUCI0TH 5% U m1oTHOCTHIO 1, 03 r/cM®. Onpenenure
00BEM pacTBOpPa KUCIOTHI, U3PACXOJOBAHHON HA HEHTpATU3alU0?

Knwuu k nposepke
1 BapuaHT

Al | A2 | A3 | A4 | A5 | A6 A7 A8 Bl B2

1 2 | 3|4 ]2 3 3 4 3265 | 4545

2 BapuaHT
Al | A2 | A3 | A4 | A5 | A6 A7 A8 Bl B2
1 31123 3 3 3 3125 | 3525

Kaxxnoe npaBuibHOe 3a1anne Al-A8 onenuBaercs o 1 6amry, B1-B2 mo 2 6amna, C1 — 3 6amna.
[Ipu orleHrBaHMM y4yamuXxcsi MO S-0aJUTBHOM MIKaJIe MpeJiaraercs Cleayloliee pacipeeneHue 0aios.
Bassl 1-6 7-11 12-13 14-15

OTtMerka |«2» «3» «4» «5»




MHCTPYKIIMOHHAS KAPTA
IIpakTnueckas padora Nel
IIpurorosJ/ieHHe pacCTBOPOB € 32JaHHON MOJISPHON KOHUEHTPauuen

Ileab paGoThl: HAYYUTHCS TOTOBUTH PACTBOPHI C OIIPEIEICHHON MOJIIPHOM KOHLIEHTpaLueH,
MIPOU3BOJUTH TEOPETUYECKUE PACUETHI, KOTOPHIE MOYKHO ITPUMEHUTH HA MTPAKTUKE.
Oo0opyoBaHue: BEChl, MEpHAs KOJI0a , JTOKEUKA, XUMUYECKUIN CTaKaH, CTEKJISTHHAS MajlovKa,
BOJIA, XJIOPHJI HATPHUS, XJTOPHUJ KA.
IIpumeuyanue:

1. BcmomHuTe ipaBuIia MOBEICHUS U TEXHUKUA 0€30MaCHOCTH, MPOIECChl pACTBOPEHUS,

(dbopMyITBI IS pacyera.

2. BHUMAaTENbHO CITylIal yKa3aHus YUUTEIIs.

AJITOPUTM NpoBeAeHHs PadoThI:

1. sman padoomeur:

Paccuuraiite Maccy coyid, KOTOPYIO HEOOXOAUMO B3STh ISl TPUTOTOBIICHUS
1 BapuanT 100 M 0,1 M pactBopa xsopuja HaTpust

2 BapuanT — 100 mi1 0,2 M pactBOpa xjopuaa Kaaus

2. sman pabomuwl
Ha Becax B3BechTe TpeOyeMyr0 HaBECKY COJIM U TIOMECTH B MEPHYIO KOJIOY U BBICHIIIETE €€ B

MEpHYIO K0JI0y BMecTUMOCThI0 100 ML
3. aman pabomei: PacTBOpHUTE COJIH B HEOOJBIIIOM KOJIMYECTBE TUCTUIUTUPOBAHHOMN BOJIBI,

JOJIENTE BOY 10 METKH.

4. . 9man padomei:

3akpoiiTe MEpHYIO KOJI0y MPOOKOM U HECKOJILKO pa3 MepEeBEPHUTE BBEPX JTHOM,
MpHUAEPKUBasi MPOOKY MabLEM.

3akJr0ueHue:

1.06patuTe BHUMaHUE Ha 0(POpMIICHUE B TETPAIU, paCUeThl, PUCYHKH JIeJlaii aKKypaTHO.
2. Cnenaiite mpaBWIbHBIC BEIBOBI IO paboTe.

3. YGepute cBOE pabodee MeCTo.

2. Yoepute cBoe pabodee MecCTo.

NMHCTPYKLIMOHHAS KAPTA
IIpakTnyeckas padora Ne 2

«BiusiHue pa3JIMYHbIX (PAKTOPOB HA CKOPOCTH XUMHUYECKON peakuumn».

Leab pabdoThI: ONpPEACIUTE CaMU
O0opy/ioBaHMe: HW3BECTHSAK B BHJC KPUCTAJIA U MOPOIIKA, COJISTHAS KHCIIOTAa, CEpHAst KUCIIOTa

(paz36. U xon1t.), okcua meau (l1), muHK, ciMpTOBKA, IEep)KaTelb, CIIMYKH, MPOOUPKHU, CHIPOH U

BapeHbIN KapTodens, MePOKCHI BOAOPOIA.

IIpumeuyanmue:

1. CoOmronaii mpaBuiia 1o 1/ 0,
2. He 3abyabte yOpath 3a coboii pabouee MecTo.
AJITOPUTM NPOBeeHUs PadOThI:

1. aman pabomur: Brusnue nogepxnocmu eewecmsed Ha CKOPOCHb XUMUYECKOU DeaKyuu.
B npoGupky Nel momecTuTe U3BECTHSK B BUE MOPOLIKA, B MpoOUpKY Ne2 M3BECTHSK B BUJE

KpHUcTaiia, B 06e mpooupku no0aBbTe 1Mil. comnstHOM kucnoTel. Yto npoucxoaur? B kakoit
poOHpKe peakius NpoTeKaeT OpicTpee, nouemy?

Iman padomoi: Bruanue memnepamypul Ha CKOPOCMb XUMUYECKOU PeAKYUU
B mpo6upky Nel momecture okxcua meau (2) u no6aBbTe 1 M. CepHOW KHUCIOTHI B
npobupky Ne2 momectute okcua meau (2) no6aBbTe 1MII. cepHOM KMCIOTHI U Harpeire. Uto
npoucxoaut? B kakoil mpoOupke peakius mpoTekaeT OpicTpee, moyemy?




2. man pabomwl: Buusnue KOHYyeHmpayuu UcX0OHO20 8ewecmsed __ HA__CKOPOCHIb
XUMUYECKOU PeaKyuu:
B nBe mpoOupku momecTtuTe Mo 2 TpaHyidbl IIMHKA, B OJHY NPOOHPKY nobaBbTe 1 MIL

pa30aBICHHON CEPHOU KHUCIOTHI, B JPYI'YIO — KOHIICHTPUPOBAHHOUW CEpHOW KHUCIOTHI. UTO
npoucxouT? B kakoil mpoOupke peakuus MpoTekaeT ObicTpee, noyemy?

3. aman pabomol: Biusnue kamaiuzamopa Ha CKOPOCHb XUMUYECKOU PEeaKyuu
KamHuTe KamenbKy MepoKCHIa BOJOPOJA Ha CHIPOM M BapeHbBIH KapTodesb W HabIromaiTe

pPa3HUILYy B CKOPOCTH MpOTeKaHus mpoiecca. Yro mpoucxoaut? B kakoit mpoOupke peakius
mpoTekaer OpicTpee, mouemy?

MHCTPYKIIMOHHAS KAPTA
IpakTuyeckas padora Ne3
«Pewenue sxcnepumenmanpHylX 3a0a4 N0 HEOPZAHUYECKOU XUMUL)
Heap padoThl: BBIOOPOM ONTUMAILHOTO BapUaHTa PELICHHs] SKCIIEpUMEHTANIbHBIX 3a71a4
MIPOBEPUTH 3HAHMS XapPAKTEPHBIX CBOMCTB N3yYCHHBIX KIIACCOB HEOPTaHUYECKUX COSTNHEHHI,
YMEHHS UX PACIO3HABATH U HABBIKK OCHOB JIA0OPATOPHOTO HKCIIEPUMEHTA M TEXHUKHU
0€30MacHOCTH.
Oo6opynoBanme: 12 npoOupoK, CTEKISTHHAS MMaJl0YKa, Topeika (CIMpPTOBKa), CIIUYKHY,
POOUPKOIEPIKATENb.
PeakTHBBI: YeThIpE MPOHYMEPOBAHHBIE MPOOUPKU C KPUCTATUIMISCKUMH BEIIECTBAMH: CYTb(at
HaTpusl, KapOOHAT Kanusl, XxJIopu] aMmmoHnus, xiaopua xenesa (111); Boxa, pactBops! s
OTIpeNeNICHUs ; XJIOPH Oapusi, TUIAPOKCHU HATPHs, HUTpAT cepedpa ( Ha mpenapaTropckoM
CTOJIE).
Texnnka 0e30macHOCTH:
- ByabTe 0CTOPOKHBI C pacTBOpAMU IIEIOYEH, COTEH
- OnacainTech pacTpecKMBaHUsI POOUPKH MPHU €€ HarpeBaHUHU
- CobmroatiTe mpaBuiia paboOTHI CO CIUPTOBKOM (TOPETTKO)
- [loMHuTE O IpaBHUIaX 03HAKOMJICHHSI C 3a[IaX0OM
- PaboTy npoBOAUTH TOJIBKO HAJ JIOTKOM
-3ampenaercss OCTaBISITh HEYOPAaHHBIMU PA3JIUTHIE U PACCHIIIAHHBIE PEareHThI.
Xoa padoThl
1. 3anumure B TETpaau TEMY U EJb MPAKTUYECKOTO 3aHATUS
2. Pemure sKCIEpUMEHTANIBHYIO 337]a4y: B YETBIPEX MPOHYMEPOBAHHBIX TPOOUPKAX JIaHBI
KpUCTAJIJIMYECKHE BEIECTBA

1. Cynbdar Hatpus

2. KapOonat xamus

3. Xjopuzx aMMOHUS

4, Xnopwun xenesa

OnBITHBIM IMyTEM YCTAaHOBUTE, KaKH€ BEUIECTBA HAXOIATCS B KaXKI0H u3 mpooupok. CocTaBbTe

ypaBHEHUSI COOTBETCTBYIOIINX PEAKIUN B MOJIEKYJISIPHOM, TIOJTHOM M COKPaIléHHOM HOHHOM
BUJIE.

3. B kaxayto u3 npoOupox npuiieiite Boay. PazMernaiite, 4ToObl NOIydMiIcs pacTBOP.

4. OrtneiiTe NOTy4eHHBIN pacTBOP B 3 YUCTbIE MPOOUPKH TaK, YTOOBI MOJYIHIIOCH YEThIpE
IPOOUPKHU C OJTHUM PacTBOPOM

5. Ompenenute Kaxa0e U3 BELIECTB

6. PesynbraTsl npoBeEHHON pabOTHI 3aHECUTE B TAOIUILY:

BeinonnsemMslie Habmronenus VYpaBHeHus peakiuii | BeiBox
omnepanuu




7. Tlocne oxoHuyanus paOOTHI MPUBEIUTE B MOPSAOK CBOE pabodee MeCTo.

NMHCTPYKLUMOHHAS KAPTA
IIpakTnueckas padora Ned
«Pewenue sxcnepumeHmanbHyIX 3a0a4 NO OP2AHUYECKOU XUMUUY

Heab padoThbl: BBIOOPOM ONTUMAIBHOTO BapUaHTa PELICHUS KCIIEPUMEHTAIBHBIX 3a/1a4
IMPOBCPUTH 3HAHUSA XaPAKTCPHBIX CBOMICTB N3YYCHHBIX KJIACCOB OPraHUu4YCCKUX COGI{I/IHGHI/II;'I,
YMCHUA UX PACIIO3HABATh U HABBIKKM OCHOB J1a60paT0pHor0 OKCIICPUMCHTA U TCXHUKU
0€30MacCHOCTH.

Oo6opynoBanue: mpoOUpKH, TOpenka (CIUPTOBKA), e KaTelb IJIsl TPOOUPOK, CITMYKH.
PeakTuBBI: pacTBOpHI O€IKa, ITAHOJA, YKCYCHOM KHCIIOTHI, IIFOKO3bI, INIULIEPUHA; Cyabdar
HaTpusl, TUAPOKCU] HATPHSL, YHUBEPCAIBbHBIM UHIUKATOP.

Texnnka 0e30macHOCTH:

- byzibTe€ OCTOPOXKHBI C paCTBOPaMH IIEJI0YEH, KHCIIOT, COJIEH

- Omnacaiitech pacTpecKMBaHUs MPOOUPKU IIpU €€ HarpeBaHUU

- CobmroaiiTe mpaBuiia paboOTHI CO CIUPTOBKOM (TOPETTKO)

- [loMHuTE O IpaBHUIaX 03HAKOMJICHHSI C 3al1aX0OM

- PaGoTy npoBOAUTH TOJBKO HaJ JOTKOM

-3amnperniaercss OCTaBIATh HEYOPAHHBIMU PA3JIMTHIC U PACCHITIAHHBIC PEareHTHI.

Xoxa padoThl

1.3anummure B TETpaay TEMY U LeIb MPAKTUYECKOTO 3aHATHUSI.
2. Pemmnte 3amady: C moMOIIIBIO XapaKTEPHBIX PEaKIMil paclo3HaiTe, B KAaKOW 13 TPOOHUPOK
HaXOJSATCSI BOJHBIE PACTBOPBI:

1. OTanona

2. YKCYCHOM KUCTIOTBI

3. I'roko3b1

4. I'mauepuna

5. benka
3. O6partuTe Ha BHELIHUHN BUJ PEAKTUBOB, arperaTHOE COCTOSIHUE, I[BET, 3a1aX, KOHCUCTEHIIUIO,
BSI3KOCTb
4. Pe3ynbTarhl IpoBeAEHHON paboThl 0hopMUTE B BUAE TAOIUIIBI:

Brinmonnsemelie HaOmronenus YpaBHEHUS peakuil BriBox
ornepaluu

7. Ilocne okoHYaHUS pabOTH NPUBEANUTE B MOPAIOK CBOE pabouee MeCTO

NMHCTPYKLIMUOHHAA KAPTA
IIpakTnuyeckas padora Ne S. Pemienne 3KCnepuMeHTAJNBHBIX 32/1a4 10 TeMe «MeTaiasl u

HEeMeTAJJIbD».
Ileab padoThI: ONpeAennuTe CaMu

OOopynoBanme: XJIOpUJ HATpUs, HUTpAT cepedpa, CIIUPTOBKA, JAEpKaTellb, JIOKEUKa, CIUYKH,
cynbdar Meau (2), TUAPOKCHUI HATpHs, XJopui Oapusi, HOMepHble podupku 1,2,3,4, consHas
KHCJIOTA, HITATUB C IPOOUPKAMU. MATOUKA.

IIpunmeuyanue:




1. CoOlnronait mpaBuiia Mo TEXHUKE O€30MACHOCTH.
2. He 3a0ynpTe: cHavana BBIMOJIHSACTCS TEOPETUUECKAsk YacTh 3aJauH, 3aTeM IpaKTHUYecKas
4acTb.
AJITOPUTM NPOBeeHHUs PadoThI:

1. Onpedenume KauecmeeHHbLIL COCHAG X10PUOA HAMPUSL:

1. BcmiomHuTe. 4TO SIBISIETCS PEAKTUBOM HA XJIOPU aHUOH U KATHMOH HATPHSL.

2. TlpoBemuTe Ka4eCTBEHHBIC PEAKIIMU HA KATHOH M aHUOH, OOBSICHUTE TIPOUCXOIAIIEE.
2. Honyuume u3 npeodioiceHHblX 6eulecme 2uoOpoKcud meou (2):

1. IlomymaiiTe, Kakue peakTHBBI Bbl BO3bMETE JUIs MOJIyUYEHUS TUAPOKCHIa Meau (2) .

2. IlpoBeaute peakiuio, OOBSICHUTE IMPOUCXOJIEE, Kakas PEaKlMs JIEKUT B OCHOBE
oJyuyeHus?
3. B npednoscennom obpasue oonapyscumsy cynvdham — aHuon:

1. BcriomHuTe, 4TO sABIsSETCS peakTuBOM Ha cyabdar? [lonymaiite, Kakoil peakTHUB B3SITh?
2. [Iposenute peakuuto. Yro npoucxoaut? OObACHUTE MPOUCXOASIIEE.

4. Onpedenume kapoonam ¢ npodupkax 1, 2:
1. BcnomHure, 4To SBISETCS peakTUBOM Ha kKapOonat? Ilomymaiite, Kakoi peakTHB

B3SIThH?
2. Bo3pMmuTte mpo0y u3 npobupok 1,2 u 1o0aBbTe B IpOOUPKU peakTUB Ha kKapOoHat. Yto
npoucxoauT? OOBICHUTE MPOUCXOIAIICE.
5. Pacno3HaTh ¢ NIOMOIILIO KAYeCTBEHHBIX peakiuii kKapooHaT HaTpus U docdar HaTpus
B_InpoOupkax 3.4:
1. BcomaMTE, 4TO SBISETCS peakTHBOM Ha KapOoHaT u ¢docdar? Ilogymaiite, kakue
PEaKTUBBI B3SITH?
2. Bo3smure mpoOy u3 npobupok 3 u 4, 100aBbTe B MPOOWPKH peakTUBbl. YTO
npoucxoauT? OOBICHUTE MPOUCXOIAIICE.
3. OmnwucaHue u pe3yabTaThl OMBITOB 3aHECUTE B TAOIHILY:

Ucxonusie Bemecrsa | HaOmronenus YpaBHeHuUs peakiuit BriBoanl

4. TIpuBeaure cBo€ paboyee MECTO B MOPSAOK

NMHCTPYKLIMOHHAS KAPTA
IIpakTuyeckasi padora Ne 6
«llonyuenue, cobupanue, pacnosnasanue 2a306 U U3y4eHue UX C6OICME»

Bapuanm 1
Leab: ocHOBBIBAsACH HA 3HAHUSAX, MTOJYUYEHHBIX B 8-9 Kilacce MOBTOPUTH TEXHUKY MOIY4EHUS
KHCTIOpO/Ia U aMMHaKa, BCIOMHUTh CBOMCTBA MOJTyYE€HHBIX BEIIECTB.
OO6opynoBanme: mTaTUB O0JIBIION Ta00PATOPHBIA, My(Ta, Jamnka, IpoOUpKu, mMpodKa ¢
ra3o00TBOJAHOM TPYyOKOM, JTydHHKA, TOpeKa (CIIUPTOBKA), CITUYKH.
PeareHTnbl: nepMaHraHaT Kajiusi, KOHIEHTPUPOBAHHAS COJISIHAS KUCIIOTa, XJIOPUI aMMOHHS,
TUAPOKCUAA HATPHSI, JaKMyCcOBasi OyMaxka.
Texnuka 0e30macHOCTH:
- BynbTe ocTOpoXHBI C pacTBOpamMu 1esiouei, KUCIOT, cosieit
- OmacaiiTech pacTpecKMBaHUs MPOOUPKU TIpU €€ HarpeBaHUU
- CobmroaiiTe nmpaBuiia paboOThl CO CIIMPTOBKOI (TOpEIKOi)
- [loMHUTE O TIpaBHIIaX O3HAKOMIJICHHS C 3aMIaX0OM
- PaboTy mpoBOAUTH TOJIBKO HAJ JOTKOM
-3ampeniaeTcss OCTaBISITh HEYOPAHHBIMU PA3NUTHIC U PACCHITIAHHBIE PEareHTHI.

Xoa padoTsl
1.3anummre B TETpaau TeMy MPAKTUIECKOTO 3aHSATHS M BApUAHT.




2. Onwvim Nel [lonyuenue kuciopooa:.

- CoGepure ipubOp AJIs OTYYSHUS KUCIOPOa

-BcraBbTe B 0TBEpcTHE MPOOUPKH C IEpMaHTa-
HATOM KaJlusl, PhIXJIbIII KOMOYEK BAaThl U 3aKpPOMTE
MpoOUPKY MPOOKOH C ra300TBOHON PE3UHOBOM

TPYOKOiA.

. (
-3akpenute coOpaHHbIN NPHUOOP B IUTATUBE, OITYCTUB KOHEL] 1"' ]

ra300TBO/IHOW TPYOKH B CTaKaH.

-ITporpeiiTe npodupky minamenem ropenku. Cobdepure @

F"'

\

KHCJIOPOJ, BEITECHEHHEM BO3/yXa U3 cTakaHa. [IpoBepsTe,

HAITOJIHEH JIM CTaKaH KUCJIOPOJIOM: TTOTHECHUTE
OTBepcTHUIO cTakaHa. Uro Habmogaere?

3. Onvim Ne2.Ilonyyenue ammuaxa
-CoOepurte mpubop Kak MOKa3aHO Ha pHUC.
- B cyxyto npobupky nomecTure cMech
aMMOHHS ¥ TUAPOKCUAA KaJIbIUs. 3aKpoiiTe
C Ta300TBOJJHOM TPYOKOI1, yKpenuTe B JIalKe
-IIporpeiiTe cHayana Bcio (2-3 ABMXKEHHUS
TOM MecTe, TJIe HaxoAuTcs cmech. Jlms
MOJTHECUTE K OTBEPCTUIO TEPEBEPHYTOMH
BIIQYKHYIO JTAKMYCOBYIO OyMaxKy.
MOJHECHTE K  OTBEPCTHUIO  MPOOHPKH

TIICIOLYIO JIYYUHKY K

XJIopua

Lo poOKoOH
? mTaTuBa.
| T3

y——» 3= nnaMmeHu), a 3aTeM Harpeite B

\,) i 0oOHapy)KEeHUS aMMHaKa
BBEPX JTHOM npoOupKHU
OGHapyxuB aMMHaK,
CTEKJISTHHYIO MaJOYKY,

CMOYCHHYIO KOHIIEHTPUPOBAHHON COJsSHOM KucimoTol. YUto Bbl Habmomaete? Hammmmre

YpaBHEHUS PEaKIiu.

-IIpexparute HarpeBanue cMmecu. [Ipobupky, B KOTOpoli coOpaH aMMHaK, OCTOPOKHO CHHUMHTE C
ra300TBOJHOU TPYOKH, Jiep’ka €€ BBEpX MHOM (KOHEIl Ta300TBOJHON TPYOKH Cpasy K€ IocCIie
CHSITHSA C Hee MPOOUPKHU C aMMHAKOM 3aKpPOHTE KyCOUKOM MOKpOI1 BaThl).
-HememenHo 3akpoiiTe OTBEpPCTHE CHATOM MPOOUPKH OOJBIIUM IMAJBIIEM W OMYCTHUTE B COCYI C
Bozoi. [lamerr otHuMuTEe TONBKO TOA BoJOW. UTo Bl Habmomaere? [louemy Boma moaHsIach B
npobupke? CHOBa 3aKpOMTE MalblleM OTBEPCTUE MPOOUPKHU MO BOJIOM U BHIHBTE €€ U3 COCYya.

4.0Onucanue U pe3ysabTaThl OMBITOB 3aHECUTE B TAOJIUILY:

Brinonasemeie HaOmronenus
OTIepaINH

VYpaBHeHus peakuuit

BriBoanl

5. [IpuBenute cBOE pabouee MECTO B MOPSIIOK

NMHCTPYKLHMOHHAS KAPTA
IIpakTnyeckas padora Ne 6

«Honyuenue, coﬁupauue, pacno3naeanue 2azoe)

Bapuanm 2.
Ilesib: OCHOBBIBAsICh Ha 3HAHMSIX, MTOJYYEHHBIX B 8-9 Kilacce MOBTOPUTH TEXHUKY MOTyYSHUS
BOJIOPO/Ia M YIJIEKUCIIOTO Ta3a, BCHOMHUTh CBOMCTBA MOJyYEHHBIX BEIIECTB.
O0opynoBanme: mraTiuB 00JIbIION Ta00paTOPHBIA, My(dTa, Janka, NPOOUPKHU, MPOOKa C
ra300TBOJHOM TPYOKOH, JIyYHMHKa, ropeska (CIUpTOBKa), CIMYKH.
PeareHThl: LIMHK, COJIIHAs KUCIIOTA, KAPOOHAT KAJIbIH, PACTBOP TUAPOKCHIA KATIbIUs

Texunka 0e30MaCHOCTH:

- BynpTe 0CcTOpOKHBI € pacTBOpaMH LIEN0YEH,

KHCJIIOT, COJIeH

-O0s13aTeNIbHO MPOBEPHTE BOJIOPO]T HA YUCTOTY
- Omnacaiitech pacTpecKUBaHMsI IPOOUPKH MPH €€ HarpeBaHUU
- CobmroaiiTe nmpaBuiia paboOThl CO CIIUPTOBKOI (TOpEIIKOi)

- Pa60Ty MMPOBOAUTH TOJIBKO HAall JIOTKOM




-3amnpenaeTcsi OCTaBIsITh HEYOPaHHBIMU PA3JIUTBIE U PACCHIIIAHHBIE PEAreHTHI.

Xoa padoTsl
1.3anumure B TETpagu TEMY PAKTUYECKOTO 3aHIATHUS U BapHaHT.
2.0nvim Ne 1. Ilonyuenue yenexucnozo easa
- CoGepute mpubOp Kak MOKa3aHO HA PUCYHKE:
-B npoOupky BHECHMTE HECKOJBKO KYCOYKOB MeJa W INpWJICHTE HEMHOTO pa30aBlICHHOH COJISTHOM
— KHCIIOTHI. BBICTpO 3aKpoiiTe mpoOHpKy MPOOKOH C ra300TBOHON TpyOKOH
- CobepuTe raz B XMuMUUYECKHUI CTaKaH BBITECHEHHEM BO3/lyXa M JIOKAXKUTE,
9TO ra3 codpaH.
- IIponiyctute ra3 B pactBop jnakmyca. Kakyro cpeay (Kuciyro, HIEJIOUHYIO
WM HEUTPAIbHYIO ) 00pa3yeT BOJIHBIN pacTBOp okcuza yriepoaa (1V)?
- Ilpomycture yriekuciblii ra3 B  H3BECTKOBYIO BOJAY /IO IOSIBICHUS
t— npusnakoB peakuuu. OTielTe mpoby 3TOTO PacTBOpPa U MPOIMYCTHTE B HETO
n30BbITOK yriaekucioro raza. OT BHOBb IOJYYEHHOI'O pacTBOpa OTJIEHTE
npoOy u npokunsatTute. Yto HabmrogaeTe? YpaBHEHUSI Peakiii COCTABbTE B
MOJIEKYJISIPHOM ¥ MIOHHOM BHJIE.
3.0nvim Ne 2. [lonyuenue 6000poda
- CoGepurte npubop /Ui MOJTyueHUs ra3a, IPOBEPHTE €ro Ha FePMETUYHOCTh
-IIpo6upky nosnoxute 3-4 rpaHyabl IMHKA U IpHIieiTe 3-4 MJT pacTBOpPA COJISTHOM KUCIIOTHI
-3akpoiiTe MpoOKo# ¢ ra300TBOJHON TPYOKOH .
-CobepuTte BoJIOpO, Aepka MPOOUPKY OTBEpCTUEM BHU3 ( Todemy?)
-IIpoBepbTe BOAOPO/I HA YUCTOTY: HE IEPEBOpPAUMBast MPOOUPKY, BHECUTE €€ rOpSUYIO
TyanHKyY. JIErKui XJIOMOK yKa3bIBaeT HA YUCTOTY COOPAHHOTO BOJIOPOA, CBUCTSIIIHI
JIAIOIIUH 3BYK — Ha HAIMYKE MpUMECEn
- [lepeneliTe BogOopoa U3 OJTHON TPOOUPKHU B IPYTYIO M TIOATBEPIUTE, UTO Ta3 HAXOAUTHCS BO
BTOPOM MpoOHpKe
4.0nucanue 1 pe3ynbTaThl ONBITOB 3aHECUTE B TAOJIUILY:

Brinonasemeie HaOmronenus VYpaBHeHus peakuuit BriBoanl
oTeparumn

5. [IpuBenute cBOE pabouee MECTO B MOPSIIOK
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