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IosicHuTeNLHAA 3aNIUCKA

PaGouas nporpamma pa3padoTaHa B COOTBETCTBHHU C:
— ®enepanpHbM 3aKk0HOM «O0 006pazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne 273-D3 (pen. ot 01.05.2019)

— Ilpukazom MunoOpuayku Poccun ot 17.12.2010 Ne 1897 «O6 yTBepkaeHnn ¢eaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa OCHOBHOTO 00111er0 00pazoBanusy» (pea. or 31.12.2015)

— IIpuxazom MunoOpazoBanus P® ot 5 mapra 2004 1. Ne 1089 «OO0 yTBepkneHun (enepaabHOr0o KOMIOHEHTA TOCYAapCTBEHHBIX
00pa30oBaTENbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIETO M CpeHETO (TIOTHOTO0) 0011ero 00pa3oBaHus

— Ilpukazom Munnpocsemenuss Poccun ot 28.12.2018 Ne 345 «O denepanbHOM TMepeyHe YYEOHUKOB, PEKOMEHIYEMBIX K
UCIOJIb30BAHUIO TIPU peah3allii HUMEIOIIMX TOCYAapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeNbHBIX MPOTpaMM HayaldbHOro OOUIETo,
OCHOBHOTO 00111eT0, cpeaHero odmero oopazosanus» (pea. ot 08.05.2019)

— IlpumepHOl OCHOBHOW 00pa30BaTENBbHON MPOTPaMMON OCHOBHOTO 00ImIero odpa3zoBaHus (omoOpeHa pemeHHeM ¢eneparbHOTo
y4eOHO-METOANYECKOT0 00beTMHEHUS 110 001IeMy oOpa3zoBaHuto, poTokoi oT 08.04.2015 Ne 1/15) (pex. ot 28.10.2015)

— Ilpukazom Muno6pHayku Poccum ot 31.12.2015 Ne 1577 «O BHeceHMM HW3MEHEHUW B (eaepaibHBIM TOCYIapCTBEHHBIN
o0pa3oBaTeNbHBIA CTAaHIAPT OCHOBHOTO OO0IIEro o0pa3oBaHWs, YTBEP)KICHHBIM MpUKa3oM MUHHCTEpCTBa OOpa3oBaHUS W HAyKU
Poccuiickoit @enepannu ot 17 nexadpst 2010 r. Ne 1897»

— OCHOBHOH 00pa30BaTeNILHOW MPOrpaMMON OCHOBHOTO OOIEro oOpa3oBaHUs IIKOJBI, COCTaBICHHOHW Ha OCHOBe I[IpumepHOi
OCHOBHOU 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBanus (0100peHa pemeHneM GeaepalbHOTO y4eOHO-METOINIECKOTO
oOBeauHEeHMS 110 001IeMy 00pa3oBaHmI0, MPOTOKOI OT 28.06.2016 Ne 2/16-3)

— YueOHbIM 11aHOM 11KOJIBI Ha 2020-21 yueOHbIi Tof;

— Ilporpammoit ansa o61eoOpa3oBaTeNbHBIX yupexaeHud «Xumus» 9 kiacc, aBrop H.H. T'apa, cooTBercTByMOIIEH TpeOboBaHUSIM
denepaabHOr0 KOMIIOHEHTA TOCYIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa cpeaHero odiero oopazoBanus, «lIpocsemnienue», 2014.

— VYuebnukom: Pymsutuc I'. E., @enpaman @. I'. Xumus. 9 xmacc. @I'OC.: yueOHUK 11 001meo0pa3oBaTeIbHbIX yUPEKACHUN /
Pynsutuc I'. E. - M.: IIpocsemienue, 2018.

Pabouas mporpamMma coxpaHsieT aBTOPCKYIO KOHICHIMIO. B HE#l MpUCYTCTBYIOT BCe pa3zelibl U TEMbI, TOPSAIOK MX CIICIOBAaHUS HE
n3MeHeH. Ha uzydenne nanHoro mpeameTa oTBoauTcs 68 yaco (34 yueOHbIE HENENH ).

OcHoOBHbIE 1eJIH ¥ 32/1a4M:

e CO3/aTh YCJOBHSA JUIA MPOSBICHUS U PA3BUTHS CIIOCOOHOCTEH N MHTEPECOB peOeHKa;

o chopmupoBaTh JKeJaHME U yMEHHE YYUThCA U Ha 3TOM OCHOBE OOECHeuuTh pa3BUTHE y peOeHKa YyBCTBA COOCTBEHHOIO
JOCTOMHCTBA;



e MOTHBUPOBATH MHTEPEC K 3HAHUSAM U CAMOIIO3HAHUIO;

e OKa3aTh MOMOIIb B MPHOOPETEHNH OIBITAa OOIICHNUS U COTPYAHUYECTBA,

o copmupoBaTh MepBbie HABBIKK TBOPUECTBA;

o 00ecneunTh JOCTATOYHO MPOYHYIO 0a3UCHYIO 001e00Pa30BaTEIbHYIO TOITOTOBKY.

o 00ecneunTh MOy4eHUE BBITYCKHUKAMU Ka4eCTBEHHOTO 00pa30BaHUs, MOATBEPKAAEMOTO Pe3yabTaTaMi HE3aBUCHUMOM SKCIEPTU3bI
EI'D, pe3ynbpraramu MocTyIeHUS! B IPECTHKHBIE Y4eOHbIE 3aBE/ICHNUS BBICIIETO U CPEHETO MPOPECCHOHATBEHOTO 00pa30BaHUs

o 00ecneunTh pa3BUTHE TEOPETUYECKOTO MBIIUICHHUS U BEICOKUN YPOBEHb OOMIEKYIBTYPHOTO PA3BUTHS,

N3yuyenne XuMHH B OCHOBHOH LIKOJIe HANIPABJICHO:

* Ha OCBOCHHE BOKHEUIIUX 3HAHUI 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH, XUMUYECKOW CUMBOJIHNKY;

* Ha OBJIaICHHE YMEHUSMHU HaOII0AaTh XUMUYECKUE SBJICHUS, IPOBOJUTh XUMHUECKUI 3KCIIEPUMEHT, IPOU3BOJIUTH PACUEThl HA OCHOBE

XUMHYECKHX (POpPMYJ BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

* Ha pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEN B MPOIIECCE MPOBEAEHUS XMMHUECKOIO SKCIIEPUMEHTA,

CaMOCTOATEIBHOTO MPUOOPETEHNS 3HAHUI B COOTBETCTBUH C BO3HUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTIMU;

* Ha BOCIHTAHME OTHOIIEGHHUA K XUMHHM KaK K OJHOMY U3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHHUS W JJIEMEHTY

00I1IeYeTOBEYE€CKOM KYIbTYPHI;

* Ha NPUMEHEHHE MOJYYCHHBIX 3HAHUN M yMeHHMIl 11 0e30MacHOro MCIOJb30BAHUS BEIIECTB M MaTEpUAlOB B OBITY, CEITBCKOM

XO35IUCTBE M Ha MPOU3BOJICTBE, PEIICHUSI MPAKTUUECKUX 3a/lay B MOBCEIHEBHOM JKU3HU, MPEAYIPEKICHUS IBICHUN, HAHOCAUINX Bpea

3/I0pPOBBIO UEJIOBEKA M OKPYKAIOIIEH cpese.

3agaum u3yyeHust XUMHUH.

o DopMHUpOBAHUE Y yUAIUXCS 3HAHUSI OCHOB XUMUYECKON HAayKU: BaXKHEHIINUX (PaKTOPOB, MOHATHI, XMMHUUYECKUX 3aKOHOB U TEOPHIA,
SI3bIKA HAYKH, JOCTYITHBIX 0000IIIEHN MUPOBO33PEHUECKOTO XapaKTepa.

o PazButue ymenuit HaGmoAath U OOBACHATH XMMUYECKUE SIBICHMS, TIPOUCXOJSIINE B MPUPOJE, J1a0OpaTOpUu, B MOBCEIHEBHOU
KU3HU.

o @DopMHpOBaHHE CIIEHUATBHBIX YMEHH: 00palIaTbCs ¢ BEIIECTBAMHU, BBIOIHATH HECIOKHBIE SKCIIEPUMEHTHI, COOIII01asi IPABHIIN
TEXHUKHU 0€30MacHOCTH; TPAaMOTHO MPUMEHATh XMMHUYECKHUE 3HAHUS B OOIICHUH C IPUPOJON U B TOBCEAHEBHOM KU3HH.

o PackpbiTHE I'yMaHHCTHUECKON HANPABIEHHOCTH XMMHH, €€ BO3PACTAIOLIEH pOJIM B PEIICHUM IJIABHBIX IPOOJIEM, CTOSAILIUX HEPEN
YeJI0BEYECTBOM, U BKJIaJla B HAYYHYIO KapTUHY MHUpa.

o Pa3BuTue nMYHOCTM OOyYarOMIMXCA: MX MHTEJUIEKTYyaJlbHOE W HPABCTBEHHOE COBEpUICHCTBOBaHHE, (OPMHUPOBAHUE Yy HHUX
T'YMaHUCTUYECKUX OTHOIICHUH M SKOJIOTHYECKH IIeTIeCO00pa3HOro MOBEACHHUS B OBITY M B IPOLIECCE TPYAOBON AEATEIHHOCTH.



TEMATHYECKOE INTAHUPOBAHHUE

Ne/m HaunmMmeHnoBanue TeMbl KosnyectBo yacos | KoHTpoJsbHbIE IIpakTuyeckue
110 IporpamMmme padoThI padoThI
1 [ToBTOpEHME Kypca XxumMuu 8 Kiacca 3 - -

Pazgen 1. MHOroo6Opaszue xumudeckux peakuuii (19 yacos).

2 Knaccuduxanus XuMHIecKux peakiui 8 1 1

(98]

Teopust 3EKTPOIUTHUECKONU TUCCOIIUALINHT 11 1 1

Paznen 2. Muoroo6pasue Bemects (40 dacoB).

4 l"asiorensl 3 1
5 Kucnopon u cepa 10 1 1
6 A3zot u pochop 10 1
7 Yriepon u KpeMHUI 8 1 1
8 Meranibl 12 1 1
4. [ToBTOpEeHME 3 - -

Hroro 68 5 7

COIEPKXAHUE YYEBHOI'O KYPCA
XUMMUA 9 kaacc 6a30BbIii ypoBeHb (68uacoB)

IToBTOpenue kypca xumuu 8 kiaacca (3 4). [lepuoauueckuii 3aK0H U niepuoauueckas cucrema xuM. snemeHtoB . M. MenneneeBa B
cBeTe CTpoeHuss aToMOB. OCHOBHBIE KJIACChl HEOPraHMYECKHX COEAMHEHHM: WX cocTaB, Kiaccudukauus. Pacd€Tbl Mo XUMHYECKUM
YPaBHEHUSM.

Pa3znen 1. Muoroo0pa3ue xummnueckux peaxkuuii (19 4).



Tema 1. Knaccupukanus XuMu4eCKuX peakumi

Krnaccudukanus XuMHUYECKUX peaklUii, peakliui COSIUHEHUS, PA3I0oKEHUs, 3aMelieHusi, oOMeHa. OKUCIUTEIBHO - BOCCTAHOBUTEIbHbBIE
peakuuu. OKHUCIHUTENb, BOCCTAHOBMTENb, IPOLIECCHl OKUCIEHUS, BoccTaHOBiIEeHHA. CocCTaBleHHE YpPaBHEHUH OKHMCIUTENbHO -
BOCCTAaHOBMTEJIBHBIX PEAKLIUI C IIOMOILBIO METOJA 3JIEKTPOHHOI0 OasaHca.

TeroBbie 3 PEeKTh XUMUYECKUX pEAKIHA. DK30TEPMUUECKHE U SHAOTEPMUUECKUE PEAKIINH.

Tepmoxumuueckue  ypaBHeHHs. CKOpPOCTh XUMHUYECKMX peakiui. @akTopbl, BIHSIOIIME HAa CKOPOCTh XUMHUYECKUX PpEaKIUM.
IlepBoHauanbHBIE IPEACTABICHUS O KaTaJIH3E.

JlemoHcTpanuu. JleMoHCTpalus OnbITOB, BHIACHSIONINX 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEaKIUi OT pa3iIuvHbIX (PaKTOpPOB.

Tabmuier «O6paTuMble peakuny, « XUMUYECKOe paBHOBecHE», « CKOPOCTh XUMHUECKON PEaKIum.

PacueTnsle 3agaun. PacueTsl 10 TEpMOXMMHUYECKUM YPaBHEHUSIM.

IIpakTnyeckas padora Nel. U3yuyeHue BJOUSAHMS YCJIOBUI MPOBeeHUS] XUMHYECKON peaKIui HA eé CKOPOCTh.

O6patumeble peakuuu. [ToHATHE O XUMUYECKOM PaBHOBECHUHU.

Tema 2. JiaekTpoanuTHYeCKasi JUCCONNAUSA

XHWMHUYECKUE PEaKLMM, UAYIIUE B BOAHBIX PACTBOPAX. DJIEKTPOIUTHI U HEdNeKTpouuThl. Monsl. Katronsl u annonsl. ['uapatnas teopus
pacTBOpPOB.

DNEKTPOIUTHIECKAsT JAUCCOLMAINS KHUCIOT, OCHOBaHMH, coneil. CiaObie W CHIBHBIE 37eKTpoiauThl. CTerneHb nuccomnuanuu. Peakiuu
MOHHOTO OOMEHa. YCIIOBHS TPOTEKAaHWs peakuuid oOMeHa a0 KOHIA. XHWMHYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAaHHUYECKHX
COEJIMHEHUH B CBETE MPE/ICTABICHUI 00 3JIEKTPOIIUTUYECKON TUCCOIUAIIUU U OKUCITUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIIHSIX.

[TonsiTHE O TUAPOIU3E CONEH.

Pacu€Tel Mo ypaBHEHUSIM XHM. PEaKIUii, €CJIM OJHO U3 BEIIECTB JaHO B U30BITKE.

JlemoHcTpanuu. McnipiTanue pacTBOPOB BEUIECTB HA ANEKTPUUYECKYIO IPOBOJUMOCTD. JIBUKEHHE HOHOB B 3JIEKTPUUECKOM MOJIE.
JlabopatopHbie onbIThl. Peakiiuu oOMeHa Mex a1y pacTBOpaMH 3JIEKTPOJIUTOB.

IIpakTnyeckas padora Ne2. PemieHne 3KCHEePUMEHTAJIBLHBIX 3a4a4 mo TemMe «CBoiicTBa KHCJIOT, OCHOBAHMH W coJiell Kak
3JIEKTPOJIUTOB.

Koutpoabsnas padora Ne 1 no temam «Kitaccnpukauus XuMu4eCKUX peakuinn U «DJIeKTPOJIUTHYECKAS TUCCOIHAUD).

Paznen 2. Muorooopasue BemectB (40 yacos).

Tema 3. I'ajioreHnn!

Hewmeranmnel. ['anorensl. [TonoxxeHne B nepuoANYECKOM CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHHE UX aTOMOB. HaxoxeHue B mpupoe.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA rajmoreHoB. llonydenne u npumeHeHne ranoreHoB. Xiop. Ou3znueckne U XMMHAYECKHUE CBOWMCTBA
xJyiopa. [Ipumenenue xnopa. Xnoposonopos. @usnueckue coiicta. [lonyuenne. ConsiHas kucinoTa u ee coiu. KauecTBeHHas peakuus Ha
XJIOpU — HOHBI. Pacrio3HaBaHue XJIOpUA0B, OPOMUIIOB, HOIUIOB.

JeMoHcTpanuu. @usnyueckue cBoicTBa rajioreHoB. [loyueHne xsiopoBogopoia U paCTBOPEHUE €T0 B BOJIE.



JlaGopaTopHble OmbITHI. Pacrio3HaBaHue CONITHOM KUCIIOTHI, XJIOPUI0B, OpOMHJI0B, HOAUJOB U HoJa.
IIpakTnueckas padora Ne 3. [lonyyeHue COJISIHON KMCJI0THI M H3y4YeHHe e€ CBOMCTB.

Tema 4. Kucsopoa u cepa

Kucnopon u cepa. IlojnoxeHne B NepuoguvecKod cuUcTeMe XMMHUYECKHX 3JIEMEHTOB, cTpoeHue ux aromoB. Cepa. AnIoTpomust cepsl.
dusnueckue u xumuueckue cpoiictsa. Haxoxnenue B npupoge. Ilpumenenne cepsl. CepoBoopona. CepoBoJOpOIHAS KHCIOTA U €€ COJIH.
KauectBennas peakumst Ha cyiabua- nonsl. Oxeup cepsl (1V).

CepHas kucinoTta. XMMHUYECKUE CBOICTBA pa30aBIeHHON M KOHLEHTPUPOBAHHOW cepHOW KuCiIOThl. KauecTBeHHas peakuus Ha cynbdat-
MOHBI. XUMUYECKHE PEAKIIMH, JIeKAIIUE B OCHOBE MOIYYEHUSI CEPHOM KHCIIOTHI B IPOMBIIUIEHHOCTH. [IprMeHeHne cepHOi KUCIIOTHI.
JleMoHCTpauu. AJIOTPOIUs KACIOPOa U cepbl. 3HAKOMCTBO ¢ 00pa3amMu MPUPOIHBIX CYIb(PHUI0B, CYIb(aTOB.

JlaGopaTopuslie onbIThl. PacrioznaBanue cynbdum-, cynbpuT- u cyab(haT-nuoHOB B PaCTBOPE

[TpakTuueckas pabora. Pemenue skcrepuMeHTanbHbIX 3a1a4 1o Teme «Kuciaopon u cepay.

Tema 5. A3ot u dochop

A3zot u docdop. [Tonoxenue B nepuogudIecKoil cuCTeMe XUMUYECKHUX JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, GU3HUECKHE U XUMUYECKUE
CBOMCTBA, MOJy4YeHHE W NpuMeHeHue. KpyroBopor azora B mpupoge. Ammuak. dusmueckne M XMMUYECKHE CBOMCTBA, MOJyYECHHE,
npumeHenre. Coiau aMMOHUsA. A30THasi KUCJIOTa M ee cBoMCTBAa. OKHUCIMTENbHBIE CBOWCTBAa a30THOW KHUCHIOTHI. llomyueHue a3zoTHOMU
KHUCIIOTHI B JIabopaTopuu. XUMHUECKHUE PEaKIIMH, JIEKAIINE B OCHOBE IOJYUYEHHUs a30THOM KHUCIIOTHI B IPOMBIILIEHHOCTH. [IpuMeHeHue.
Comnu. A30THBIE y10OpEeHUS.

dochop. Amnorponust. Puzndeckre U xumudeckue cpoicTBa. Okcup ¢ocdopa (V). DocdhopHas KUCIOTA, €€ COMU U yI0OpSHUSI.
Hemoncrtpanuu. [Tomyuenne aMmuaka u ero pactBopenue B Boje. O3nakomiieHue ¢ o0pasamu MpUpOIHBIX HUTPATOB, (GocdarTos.
Jlaboparopnbie onbIThl. B3auMoaeiicTBre coneit aMMoHus co menoyamu. O3HaKOMJIEHHE ¢ a30THBIMU U (PocHOpHBIMU YI0OPEHUSAMH.
IIpakTnueckas: pa6ora NeS. [lonyyenne aMMuaKka M u3y4eHue ero CBOMCTB.

Pemenue 3aa4 Ha onpeseieHre MaccoBOi (00bEMHOIN) TOJIM BBIXOJa IPOAYKTA PEAKIIUU OT TEOPETUYECKHA BO3ZMOXKHOTO.

Tema 6. Yriepoa u KpeMHUH

VYrinepoa u kpemHuii. [lonoxxeHne B mEpUOAUYECKON CHCTEME, CTPOCHHE aTOMOB. Yriepod. Amtorponus. Ouznyeckue U XUMHUYECKHE
CBOMCTBa yriepoaa. AncopOuus. YrapHblil ra3. YIJIeKUcibli ra3. YrojapHas KuciaoTa U ee conu. KauecTBeHHast peakuusi Ha KapOOHAT —
noHsl. Kpyrosopot B npupoze.

Kpemuuii. Oxcupn kpemuus (IV). KpemuueBas kuciora u ee colu.

Crexiio. IlemeHT.

Hemoncrpanuu. Kpucrammudeckue pemietkn anmmasza u rpadura. 3HAKOMCTBO € 0OpaslamMu MPUPOTHBIX KapOOHATOB M CHIIMKATOB.
O3HakoMJIEeHUE ¢ Pa3aIMYHBIMU BUJAMHU TOIUIMBA. O3HAKOMJIEHUE C BUJIAMU CTEKJIA.



JlaboparopHbie onbIThl. O3HaKOMIIEHWE CO CBOMCTBAMH M B3aWMOIPEBpAILEHUSMU KapOOHATOB M TujpokapOoHaToB. KadecTBeHHBIE
peakuuy Ha KapOoHAT- U CUJTUKAT-UOHBI.

IpakTuyeckas padora Ne6. Ilosryuenue okcuaa yriaepoaa (IV) u uzydyenue ero cBoicts. PacnoznaBanue kapooHaToB.

Pemenune 3amad Ha BBIYHCIEHHWE MACChl WIH O0BEMaA MPOJYKTa PEAKIUU IO W3BECTHOW Macce WM O0BEMY HCXOJHOTO BEIECTBA,
COZIepXKaIIEro MPUMECH.

Koutpoabnas padora Ne2 no teme «Hemeraiibn).

Tema 7. O61ue cBOMCTBA METAJLJIOB

Metauibl. [looxkenne B NEPUOAMYECKON CUCTEME, CTPOCHUE aTOMOB. MeTayuimyeckasi cBsi3b. Pu3nMyeckue CBOMCTBA. Psiji akTUBHOCTH
METAJUIOB. CBOMCTBAa MeTa/uI0B. O01IMe criocoOs! monydeHus. CruiaBbl METaJIOB.

[Ilenounsie Metaiuibl. [lonoKeHNEe B MEPUOAUYECKON CUCTEME, CTPOCHUE aTOMOB. PU3NUYECKUE M XUMUYECKUE CBOWCTBA. lIpuMeHnenue.
Haxoxnenue B ipupoze.

[Ilenounozemenbubie MeTawibl. [lonokeHne B MEPUOAMYECKOW CHCTEME, CTPOCHHE aTOMOB. PU3MYECKME M XMMHUYECKUE CBOMCTBA.
[Ipumenenne. Haxoxaenue B npupoe. Maruuii U KaJiblUi, UX BakKHEHIMe coeTuHeHUs . JKecTKOCTh BOJIbI U CITOCOOBI €€ yCTPaHEHHUS.
AmomMuauii. TlonoxkeHue B MNEPUOAMYECKOM CHUCTEME, CTpoeHHE aToMOB. DU3HWUECKHEe U XHUMHUYECKHE CBoWcTBa. I[IpumeHnenwue.
Haxoxxnenne B mpupoge. AMDOTEpHOCTh OKCH/IA U THAPOKCHIA aTFOMUHUS.

Keneszo. [lonoxenne B NEPUOAUYECKON CUCTEME, CTPOEHUE aTOMOB. DPU3NYECKUE W XMMHYECKHE CBOMCTBA. [Ipumenenue. HaxoxaeHue B
npupojie. Baxxueiiire coeuHeHus xene3a: OKCUIbI, TuApokcu bl v conu sxenesa (I1) u sxenesza (I11). KauectBennast peakiysi Ha HOHBI.
JleMoHCTpanuu. 3HAKOMCTBO € OOpa3llaMH Ba)XXKHEHIIMX COJIeW HaTpHsl, Kaius, NMPUPOIHBIX COSAWHEHUN KalbLMs, pPyJaMH Keies3a,
COCIMHECHHUSIMH aTIOMUHUA. B3auMojeiicTBUE IIEIOYHBIX, IIESJIOYHO3EMEIbHBIX METAJUIOB M aJlOMUHHS ¢ Bojou. Cokuranue jxene3a B
KHUCJIOPOJE U XJIOpE.

JlaGoparopHsie onbIThl. [loydeHre THAPOKCHIA ATFOMUHUS U B3aUMOJICCTBHE €T0 C KUCIOTaMH U IienodamMu. [loydeHue ruipokcu10B
xene3a(ll) u (II1) u B3auMoaeiicTBUE UX C KHCJIOTAMHU U MIEI0YaAMH.

IIpakTnyeckas padora Ne7. Pemienune IKCrepuMeHTAJbHBIX 3a/1a4 10 TeMe «MeTaJlJIbl M UX COeAMHEHM D).

KonTpoabnasi padora Ne3 no treme «O01mme cBoiicTBa MeTAJIOBY

INJIAHUPYEMBIE PE3YJIBTATBI OBYUEHMUSI.

JInuHOCTHBIE pe3yabTaThbl 00y4eHUs] XMMHHU:
* (popMupOBaHUE LETOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH M OOIIECTBEHHOM
MPAKTHKH, a TAKXKE COLIMATIBbHOMY, KYJIbTYPHOMY, SI3IKOBOMY M TyXOBHOMY MHOTOOOpPa3HI0 COBPEMEHHOTO MHUPA;



* (opMHUPOBaHNE OTBETCTBEHHOT'O OTHOIIEHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH K CaMOPAa3BUTHIO U CaMOOOPa30BaHHIO Ha
OCHOBE MOTHBAIIUU K 0OOYYEHHIO U TIO3HAHMIO, BEIOOPY MPO(UIHLHOTO0 00pa3oBaHusl HA OCHOBE MH(MOPMAIUU O CYIIECTBYIOIINX
npodeccusix M JUYHBIX MPOPECCHOHATBHBIX MPEANOYTEHUH, OCO3HAHHOMY IMOCTPOCHHIO WHIAMBUAYATbHONH 00pa3oBaTeIbHOMN
TPACKTOPUH C YIETOM YCTOWUYUBBIX TTO3HABATEIILHBIX HHTEPECOB;

* (dopmupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  00pa3oBaTelbHOW, OOIIECTBEHHO TOJE3HOW, y4eOHO-
MCCIICZIOBATEILCKOM, TBOPUECKOM M IPYTHX BUAAX ACATEIbHOCTH;

* (hopMupoBaHME TOHMMAHHS IEHHOCTH 3I0POBOTO M 0OE€30MacHOTO O0pa3a KU3HW; YCBOCHHE TMPABWJI WHIUBUIYAIBHOTO W
KOJUIEKTUBHOTO O€30MTaCHOTO TIOBEACHUS B YPE3BBIUAMHBIX CUTYAIUAX, YTPOXKAIOIINX KU3HU U 3[IOPOBBIO JIIOICH;

* (hopMUpOBaHKE TTO3HABATEIHLHON W HH(POPMAIIMOHHOHN KYJIBTYphI, B TOM YHCJIE PA3BUTHE HABBIKOB CAMOCTOSTEIILHON PaOOTHI C
y4eOHBIMU TTOCOOUSMH, KHUTAMH, TOCTYITHBIMUA HHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMU WH(OOPMAITMOHHBIX TEXHOJIOTHI;

* (OpMHPOBAHHE OCHOB JKOJIOTMYECKOTO CO3HAHWS HAa OCHOBE MPHU3HAHUS IIEHHOCTH XU3HU BO BCEX €€ MPOSBICHUAX W
HEO0OXOAMMOCTH OTBETCTBEHHOTO, OEPEIKHOTO OTHOIIEHUS K OKPYKAIOIICH cpee;

MeTtanpeaMeTrHbie pe3yJbTaThl 00y4eHUs] XUMHUM:

* OBJIAJICHUE HABBIKAMU CAMOCTOATEIBLHOTO NPUOOPETEHUS HOBBIX 3HAHWM, OpraHM3alMM y4yeOHOW NEATEIbHOCTH, IOMCKA
CPEICTB €€ OCYILECTBIICHNUS;

* YMEHME IUIAHUPOBATH IYTU JOCTHXKCHMS LEJIEH HAa OCHOBE CaMOCTOSITEJIBHOIO aHAJIW3a YCJIOBHM M CPEICTB MX JTOCTHUKECHUS,
BBIJICTISATh AJIbTEPHATUBHBIE CIOCOOBI JOCTMXKEHHS LI UM BbIOMpaTh Hambojee 3PQPEKTUBHBIN CrOco0, OCYIIECTBIAThH
[I03HABATEJIbHYIO pe(PIEKCHIO B OTHOLIEHUH JEHCTBUI MO PELICHUIO YUYEOHBIX U TO3HABATENbHBIX 33/1a4.

* YMEHUE MOHMMATh MPOOJIEMY, CTABUTHh BOMPOCHI, BBIIBUTaTh TUIIOTE3Y, JaBaTh ONpEEIIEHNE MOHATHUIM, KJIacCU(UIIMPOBATH,
CTPYKTYpUPOBATh MaTepHall, MPOBOAUTH IKCIEPUMEHTHI, ApIYMEHTHUPOBATh COOCTBEHHYIO MO3UIMIO, (POPMYIHPOBATH BHIBOJBI U
3aKJIIOYCHHS;

* YMEHHE COOTHOCUTH CBOM JEWUCTBHs C IUIAHUPYEMBIMH pE3YyJbTATAMH, OCYLIECTBIIATH KOHTPOJb CBOEH JEATEIBHOCTH B
IpoLecce JOCTIXKEHUS pe3ysibTaTa, OINPEAeNsATh CHOCOObl IEHCTBHI B paMKax MNPEASIOKEHHBIX YCIOBUH U TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JAEHUCTBUS B COOTBETCTBUU C U3MEHSIOIIENCS CUTYyallUEN;

* (QopMupoBaHHE U pa3BUTHUE KOMIIETEHTHOCTH B OOJAcTH HCIOJb30BAHUS HMHCTPYMEHTOB U TEXHHUYECKHUX CpPEICTB
MH(OPMALIMOHHBIX TEXHOJOIMi (KOMIIBIOTEPOB M IPOrPaMMHOr0 OO€CleyeHHUs])) KaK MHCTPYMEHTAJbHO OCHOBBI Pa3BUTHSA
KOMMYHHMKATUBHBIX U I03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JICHCTBUM;

* YMEHHME CO3/1aBaTh, NPHUMEHATh W NPEOOpPa3OBbIBATh 3HAKM U CUMBOJIBI, MOJEJIN W CXEMbI ISl pELICHUs Y4YEOHbIX M
II0O3HABATEJIbHBIX 3a/a4;



* YMEHHUE H3BJIEKaTh MHYOpPMALMIO U3 PA3NIMYHBIX MCTOYHUKOB (BKIIIOYAsl CPEJCTBA MAcCOBOM MHGOpMAIMU, KOMIAKT-IUCKA
yueOHOTro Ha3HaueHus, pecypcbl MHTepHeTa), CBOOOJHO MOJB30BATHCS CHPABOYHOM JIUTEpaTypod, B TOM 4YHUCJIE M Ha
AJIIEKTPOHHBIX HOCUTENSAX, COOJII0AATh HOPMbI UHPOPMALIMOHHON U30MPATEIbHOCTH, 3TUKHY;

* yMEHHE Ha TNPAKTUKE IOJb30BATbCS OCHOBHBIMHM JIOTMUECKMMHU TNpUEMaMH, METOJaMu HaOJIOJeHHs, MOIECIUPOBAHUA,
00BsACHEHHUSI, pelIeHUs TPOOJIeM, MPOTHO3UPOBAHUSA U JP.;

* YMEHUE OPraHU30BbIBATH CBOIO >KM3Hb B COOTBETCTBMM C MPEJCTABICHUAMH O 3J0POBOM 0Opa3e »KU3HHM, MpaBax U
00s13aHHOCTSIX TPAXKAAHUHA, IIEHHOCTSAX OBITHS, KyJIbTYPhI M COLMATBHOTO B3aUMOACHCTBHS;

* YMEHUE BBIOJIHATH I03HABATEIbHBIE U MPAKTUYECKUE 3aJaHUs], B TOM YUCJIE POEKTHBIE;

* YMEHHME CaMOCTOSATEJIbHO M apryMEHTUPOBAHO OLEHWBATH CBOM JEUCTBUS M JEUCTBUS OJHOKJIACCHUKOB, COAEPKATEIBHO
00OCHOBBIBasl TMPaBUWIBHOCTh WM OIIMOOYHOCTH pe3yibTaTa M CcHocoba NeWCTBUS, aJeKBATHO OICHMBATh OOBEKTUBHYIO
TPYAHOCTh Kak Mepy (PaKTUYECKOTO WM MPEANOoIaraéMoro pacxojia peCypcoB Ha peleHUE 3aauM, a TAK)Ke CBOU BO3MOXKHOCTHU
B JIOCTH>KEHHH LIEJIM ONPEIEIEHHON CII0KHOCTH;

* yMeHHuEe paboTath B rpymnme — 3QPeKTUBHO COTPYAHUYATh U B3aUMOAECHCTBOBATh HA OCHOBE KOOPAMHAIIMY PA3TMYHBIX MMO3UIUI
IIpU BBIPAOOTKE OOIIET0 pelIeHUs B COBMECTHOM JIEATEbHOCTH; CIYIIATh MapTHEPa, GOpMYyIUpoBaTh U apryMEHTUPOBATh CBOE
MHEHHE, KOPPEKTHO OTCTAaWBaTh CBOIO MO3UIMI0O U KOOPAMHUPOBATH €€ C IMO3UIMHU MApTHEPOB, B TOM YHUCJIE B CUTYalUH
CTOJIKHOBEHHS] HHTEPECOB;

* MPOAYKTUBHO pa3peliaTb KOH(PIMKTHI Ha OCHOBE y4eTa MHTEPECOB M IMO3MUIMI BCEX €ro y4YacTHUKOB, MOWCKA U OIEHKU
aNbTEPHATUBHBIX CIIOCOOOB pa3peleHus KOH(IUKTOB.

IIpenmeTHbIe pe3yJIbTATHI OCBOCHHS Y4eOHOT0 MpeaMeTa:

* (hopMHUpPOBaHKE TIEPBOHAYATHHBIX CHCTEMATH3WPOBAHHBIX MPECTABICHUI O BEIIECTBAX, WX MPEBPAIICHUSIX U MPAKTUYECKOM
MIPUMEHCHUMY;

* OBJIQJICHUE NOHATUMNHBIM ANNAPATOM U CUMBOJIMYECKUM S3bIKOM XUMUH;

* OCO3HAHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH KaK O00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, XMUMHUUYECKHX
MPEBPALIEHUN OPTaHUYECKUX U HEOPTraHWUYECKUX BELIECTB KAK OCHOBBI MHOTHUX SIBJICHUW KUBOW U HEXKUBOU IPUPOJIBL,

* yIIIyOJICHHE MPECTaBICHUN O MaTepruaIbHOM €IMHCTBE MHPA;

* OBJIQJICHUE OCHOBAMHM XMMHUYECKOM TI'PAaMOTHOCTH: CHOCOOHOCTBIO aHAJIM3UPOBATh U OOBEKTUBHO OIICHUBATH >KW3HEHHBIE
CUTyalliU, CBSI3aHHBIE C XUMHEH, HaBbIKaMU 0€301MacHOr0 oOpalleHusl C BEIeCTBAMH, UCIIOIb3YEMBIMH B TTIOBCETHEBHOM JKU3HU,
* YMEHHUEM aHaJM3UPOBaTh M IUJIAHUPOBATH JKOJOTUYECKH Oe30MacHOe IIOBEICHHE B IEIAX COEpeXeHUsl 3I0pPOBbS U
OKpYXarouen cpebl;



* (popMupoBaHuE YMEHHI yCTaHABIMBATH CBSA3M MEXKIy pPEalbHO HAOJIOJaeMbIMH XUMHUYECKUMH SIBICHUSMH M IPOLECCAMHU,
IPOUCXOAIIMMU B MUKPOMHpPE, OOBACHATh MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHUS,
a TaKk)Ke 3aBUCHUMOCTh TPUMEHEHHSI BELIECTB OT UX CBOMCTB;

* MPUOOPETEHHsI OIBITA MCIOJIB30BAHUS PA3NUYHBIX METOJIOB M3y4YEHHs BEIECTB; HAOJMIOACHHUS 32 MX NPEBpAILEHUSIMH IPH
MPOBEICHUHU HECTOKHBIX XMMUYECKHX KCIIEPUMEHTOB C UCTOIb30BAHNUEM JIAOOPATOPHOTO 000PYI0BaHUS U TPUOOPOB;

* yYMEHHE OKa3bIBaTh IEPBYI0 IIOMOIIb TMPU OTPABICHHUAX, OXKOTAaX W JPYIHMX TpaBMaX, CBS3aHHBIX C BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAHUEM;

* OBJIQJICHUE TIpUeMaMu padoThl ¢ MH(POpPMAIME XMMHUYECKOTO COJEpKaHus, IPEICTaBICHHON B pa3Ho ¢opMme (B BUAE TEKCTa,
dbopmy, rpaduKoB, TAOTUYHBIX JAaHHBIX, CXeM, (hoTorpaduii u ap.)

* CO3JIaHMe OCHOBHI /ISl (HPOPMHUPOBAHMSI MHTEPECa K PACHIMPEHHUIO W YIIyOJICHUI0O XUMHUYECKUX 3HAHWW U BHIOOPA XUMHH KaK
npo(UIBLHOTO MpEeAMETa MPH MEePeEXoie Ha CTYNMEHb CpelHero (moJHoro) oOmero oopa3oBanus, a B JAIbHEUIIEM H B KaUeCTBE
cdepsl cBOe MPOPECCHOHAIBHON ACATEIBHOCTH;

* (opMHpOBaHUE MPEICTABICHUI O 3HAYCHHUH XUMHUYECKOW HAYKH B PEIICHUU COBPEMEHHBIX HKOJIOTUYECKHX MPOOIEM, B TOM
YucIie B IPEJOTBPAIEHUH TEXHOTEHHBIX U YKOJIOTHYECKUX KaTacTpod.

B pesyabTare u3yyeHus yaeOHOro npeaMera « XuMush» B 9 Kiacce 00y4arOmuiicss HAY4YUTCs:

* Ha3bIBaTh XMMUUYECKHE DJIEMEHTHI, COCIMHEHHUSI U3YUYECHHBIX KJIACCOB;

* O0BACHATH (PU3NYECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XMMHUYECKOrO 3JIEMEHTa, HOMEPOB TPYIIIBI U MEepuojaa, K
KOTOPBIM 3JIEMEHT ITPUHAJICKUT B epuoandeckon cucreme /.M. Menneneena;

* HAXOAUTh 3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB 3JIEMEHTOB B MPEIEIIAX MaJbIX EPUOJOB U IJIaBHBIX MMOATPYIIL;

* IOHUMATh CYITHOCTh PEAKIIM HOHHOTO OOMEHa;

* XapaKTepHU30BaTh XUMHUYECKUE AIEMEHTHI (OT BOAOPOAA /10 KaJbIMsl) HA OCHOBE MX MOJIOKEHHUS B MEPUOJUUYECKON CHCTEME
J.M.MenpeneeBa u 0COOEHHOCTEH CTPOEHUS X aTOMOB;

* HAXOAUTH CBSA3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU BEIIECTB;

* IOHUMAaTh XMMUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTAHUYECKUX BEIIECTB;

* OTPENENATh COCTaB BEIISCTB MO WX (PopMysiaMm, MPUHAIICKHOCTh BEMIECTB K OMPENCICHHOMY KJIACCy COCIMHEHHM, THUIIBI
XUMHUYECKUX PEaKIMii, BAJICHTHOCTD

Y CTENEHb OKUCIICHMS DJIEMEHTA B COCAMHEHMSX, TUI XUMHYECKOW CBSI3M B COCAUHEHUAX, BOZMOXHOCTh MPOTEKAHUS PEAKIUN
HOHHOTO 0OMEHa;

* COCTaBJIATh (POPMYIIbI HEOPTAaHUYECKUX COCTMHEHUN N3YUEHHBIX KJIaCCOB;

* COCTaBJISITh CXEMbI CTPOCHUS aTOMOB MepBbIX 20 371eMEHTOB nepuoandeckoit cucremsl J1.11.Menaeneena;



* CTPOUTH YPAaBHEHUSI XUMUUYECKUX PEAKIINN;

* 00pamarbcs ¢ XUMHYECKOH MOCY 101 1 1a00paTOpHBIM 000PYyI0BaHHUEM,

* pAclo3HaBaTh OIBITHBIM ITyTEM: KHCIOPOJ, BOIOPOM, YIJIEKHCIBIA Tra3, aMMHaK, pacTBOPHI KHUCIOT W MIEIOYEH, XJIOPHI-,
cynbdar-, KapOOHAT-UOHBI,

* BBIYHCIISITh MACCOBYIO JIOJIFO XHMHYECKOTO dJIEMEHTa Mo (GopMylie COSAWHEHHS, MacCOBYIO JOJII0 BEIIECTBA B PAacTBOPE;
KOJIMUYECTBO BEIIECTBA, 00HEM MJIM MAcCy 1O KOJIMYECTBY BEIIECTBA, 00BEMY HIIM MAcCe PEareHTOB WM MPOAYKTOB PEAKITHH.

B pe3yabTare ndydyenus y4eOHOro npeamera « XumMus» B 9 kiacce 00y4arommiics moJy4UT BO3MOKHOCTh HAYYHThCH:

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTH XUMHUUECKON peaKInu;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEIIEHNUE XUMUYECKOTO PAaBHOBECHS;

* IPOrHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUSI;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEIBHBIE CBOIMCTBA C YYETOM CTENeHEel
OKHCJICHHUSI DJIEMEHTOB, BXOJSIIUX B €70 COCTAB;

* BBIIBJIITH CYIIECTBOBAHME TI'€HETUYECKOM B3aMMOCBS3M MEXKIY BEIIECTBAMU B PsSAY: IMPOCTOE BEIIECTBO — OKCHI —
TUAPOKCHJT — COJIb;

* OpraHU30BBbIBATH, POBOJUTH YYEHUYECKHAE MPOEKTHI 110 UCCIECIOBAHUIO CBOMCTB BEUIECTB, UMEIOIINX BAXKHOE IPAKTHYECKOE
3HAYCHHE.

KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbBI

Nel. (2 6anaa) Kakast xumudeckasi peakiiisi Ha3bIBa€TCSl OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON? UTO TaKOE OKUCIIMTENb U YTO C HUM MPOUCXOIUT B
pe3yJibTaTe peakiuu?
Ne2. (5 6ansoB) Mcnonb3yst METOT SIEKTPOHHOTO OanaHca, paccTaBbTe KO3 (GUIIMEHTH B YpaBHEHUHU PEAKIIUU, CXeMa KOTOPOi
CuSO4+KI — KoSO4 + Cul + I
Onpenenure OKUCIUTETb U BOCCTAHOBUTEIb.
Ne3. (3 0ana) J[aHO TEPMOXMMHUUYECKOE YPAaBHEHUE TOPEHUS YIS
C+ 02=CO0O7 + 410x]Ix.
Kakoe kon1uecTBO TEII0ThI BBIAECINUTCS IIPU CrOpaHuu yrist maccoit 60 r?
Ne4., (2 6anaa) M3 npeasioxkeHHOTO TIEPEUHs BHEITHUX BO3JICHCTBUI BHIOEPUTE BCE BO3ICUCTBUS, KOTOPHIE IPUBOMAST K YBEIIMUEHUIO CKOPOCTH
peaknuu 2Fe + 3Cly = 2FeCls:
1) u3menbueHue xene3a

2) TOHWXEHUE JTABJICHHS
3) ymensbiienue konueHTpamuu Clp



4) TOBBIIIEHHE TEMIIEPATYPHI
NeS. (2 6anga) B kakyro CTOpOHY CMECTUTCSI pAaBHOBECUE PEAKIIUU:

CO,r+C(1B)>2CO) + Q , ecm
1) naBneHne — MOHU3UTH
2) Temneparypy — HOHU3UTb,
3) konnenTpanuto CO; - MOBBICUTH
4) xornnenTpamnuio CO — MOBBICUTH
Ne6. (4 0anna) Bo ckosbKO pa3 yBEIMUMBAETCA CKOPOCTh XMMHUYECKOM peakUuyu MpU NOBBIIIEHMHM Temneparypbl Ha 20°C, eciau TeMiepaTypHbId
K03 uuneHT pasex 3?

KonTposabHas padora «MeTaJsibl H X COeTMHEHUS»

1. PaccmotpuTe cTpoeHue atoma MarHus.
2. B kakoM psiy XUMHUYECKHE 3JIEMEHTBI PACIIONOKEHBI B MOPSJIKE YCUIIEHUSI METANINYECKUX CBOMCTB?
1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

OTBET MOTUBHUPYHITE.

3. Mertoab! nepepaboTKH pya, OCHOBaHHbIE HA BOCCTAHOBJICHUU METAJJIOB U3 OKCHJIOB IPH BBHICOKUX TEMIIEpaTypax, Ha3bIBatOTCs: 1)
THIPOMETAUIYPrUs  2) MIUPOMETALUIYprus  3) 3JIEKTPOMETAIUTYPIHUsl

4. Hanmummure ypaBHEHUs peakiiii, ¢ MOMOIIbIO0 KOTOPBIX MOXHO OCYIIECTBHUTD CIEAYIOIINE TPEBPAILICHUS:
Fe ->FeClz > Fe(OH)s —>Fe203 —>Fe —>FeCla.
[Tepexon 4 paccmorpute B cBete OBP, ypaBHsiiTe METOIOM 3JIEKTPOHHOTO OajaHca.

5. I1pu B3aumoeicTBUM 12 I TEXHUYECKOT0 MarHus, cogepxariero 5% npumMecei, ¢ U30bITKOM COJITHON KUCIIOTHI, Bbiaeawiock 10 1 Bogopoaa (H.y.).
Berancnute 00beMHYIO TOJTI0 BBIXO/1a TPOIYKTA PEAKIUH.

KOHTPOJIBHAS PABOTA Ne3 o reme «<HEMETAJLJIBI»

Nel. HanummTe ypaBHeHHsl peaKuuii: a) B3aWMMOJICHCTBHS a30Ta C MarHWEM, OCYIIECTBUTE pa300p C MO3WUIMH OKHCICHHUS-BOCCTAHOBJICHHS O)
TOpEHUsl aMMHUaKa B KUCJIOPOJIE B) B3aMMOJICHCTBHSI pacTBOpa KapOOHAaTa aMMOHHUS C paCTBOPOM a30THOU KUCIIOTHI (B MOJICKYJISIPHOM U HMOHHOM BUJIE)

Ne2. OcymecrBure psig npeBpamenuii: P — P,Os — H3PO4 — K3POq4

Ne3. Pemmre 3amauy: 13 50r azora, copepxaiero 5% npumeceil, nonyunau 8r ammuaka. Paccunraiite MaccoByro 1OJIIO BBIXOJ]a aMMHAKa.



Neq. Pemnre 3agauy: Kakoit 00beM yriaekuciaoro ra3a Beiaenures npu cxxuranuu 400r yris, copepxaiiero 6% npumMecei.

NeS. /lanbl Tpu BelecTBa, NpeaJIo:KuTe cxeMy ux pacnosHaBanusi: H>SOs, NaxSO4, NaxCO3

Ne6. 3akOHYHUTH YpPaBHEHHUS] XUMHYECKHUX PeaKIUii, IepBoe ypaBHEeHHE Pa300paTh ¢ NO3MIUMN OKHMCJIEHUSI-BOCCTAHOBJIEHNSI, BTOPOE U TPeThe —
B HOHHOM BHJe€:

HNO3p)+Zn =
Hs;PO4 + Na,COs3 =
Na;Si03 + HCI =



