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I[MosicHUuTEeIbHAA 3aNIMCKA

Pabouas nmporpamma no xumuu s 10-11 kmaccoB siBasiercs yacTbio OCHOBHOM 00pa3oBaTENbHOM MPOrpamMMbl CPEIHEro OOIIEro
oOpazoBanuss MAOY «benosipckas COILl Ne 18» u cocraBieHa B cooTBeTcTBUM ¢ DepepabHbIM TOCYAapCTBEHHBIM 00pa30oBaTEIbHBIM
cTaHgapToM cpeaHero oodmero oopazoanus (IIpukaz MunucrepctBa oOpazoBanus U Hayku PO ot 17.12.2010 Nel1897 «O06 yTBepxkaeHUN
(benepaTbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIHHOIO CTAaHAAPTa OCHOBHOTO 00MIero o0pa3oBaHUs» (C M3MEHEHHWSIMH M JTOTIOJHEHHUSIMHU OT
29.12.2014, 31.12.2015), pekomennauusimu [IprumepHOii OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl 00pa30BaTEIBLHOTO YUPEXKIECHUS. / [COCT.
H.H.I'apa ]. — M.: Tlpocsemenue, 2016 rox., [Iporpammer mo xumum mist 10-11 xiacco (aBropsl I'.E. Pymsutuc, ®@.I'.denpaman M.:
«[pocemenne», 2016). u oOpuUCHTHpOBAHa Ha pealM3alMI0 B IICHTPE OOpPA30BaHUS CCTECTBCHHOHAYYHOH M TEXHOJOTHMYCCKOM
HanpaBieHHocTel «Touka pocta», coznanHoro Ha 6aze MbOY «COII um.M.AGaynnnHa ¢.3UpUKIIBDY C LENbI0 Pa3BUTHS Y 00yYaromuxcs
€CTECTBEHHOHAYYHOH, MaTeMaTWYecKoW, MH()OPMAIMOHHON TPaMOTHOCTH, (OPMHPOBAHUS KPUTHYECKOTO W KPEATHBHOTO MBIIIIJICHHS,
COBEPIIICHCTBOBAHHS HABBIKOB ECTECTBEHHOHAYYHOH M TEXHOJOTHYECKON HANpaBICHHOCTH, a TaKKe IS MPAaKTHYECKOW OTPadOTKH
y4e0HOro Marepuaia o yueOHbIM npeameram «dusnkay, « Xumusy, «buonorus, « TexHomorusy.

Ha 6a3e nentpa «Touka pocray obecrieunBaeTcs peaau3almsi 00pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW M TEXHOJIOTUIECKON
HaTPaBICHHOCTEH, pa3pa00TaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOATEIHCTBA B cepe 00pa30BaHUs M C YUETOM PEKOMEHIAINMA
denepanpbHOTO orneparopa yuyeOHoro mpeaMera «Xumus». OOpa3oBarenbHasl MporpaMma TO3BOJSET WHTETPUPOBATH pealu3yeMble 3/1eCh
MOJIXO/BI, CTPYKTYPY M COJICp)KaHue MpHU opraHu3anuu ooydenuss Xumun B 10-11 kmaccax, BEICTpPOGHHOM Ha 0a3e Jr000TO M3 JTOCTYITHBIX
yueObHo-MeToandecknx komruiekcoB (YMK). Mcnonb3oBanne 060pyaoBanus 1ieHTpa « Touka pocTa» MO3BOJISIET CO3/1aTh YCIOBHS:

* JUIsl paCIIMPEHUs COJIEP>KaHUS HIKOJIBHOTO OMOJIOTHYECKOT0 00pa30BaHMUs;

* JUIsI IOBBIIICHUS T03HABATENLHON aKTUBHOCTH 00YYarOIIMXCsl B €CTECTBEHHOHAYYHOM 00J1acTH;

* JUIS pa3BUTHs JIMYHOCTU pebeHKa B mpolecce OOydeHHs OUOJIOTMH, €ro CIOCOOHOCTEH, (OpMUPOBAHUS U YIOBJIETBOPEHUS
COLIMANILHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEN;

111 pabOTHl C OJAPCHHBIMU IIKOJIHHUKAMHU, OpraHU3allid WX Pa3BUTHUS B Pa3IMYHBIX 00JIACTAX 0Opa3oBaTeIbHOM, TBOPUYECKOMH
JIeSITEIbHOCTH.

[Ipenmer «Xumus» u3yyaeTcs Ha YPOBHE CpeHETo o0IIero oopa3oBaHus B kauyecTBe yueOHoro npeamera B 10—11-x kimaccax Ha
6a3oBoM ypoBHe. Kypc paccuntan Ha 1 yac B Hepenmto, 35 waco B 10 kimacce u 34 gaca B 11 knacce.
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HopmaTtuBHas 6a3a
Oenepanbubiit 3akoH 0T 29.12.2012 Ne 273-®3 (pea. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit @eneparum» (¢ U3M. U JAOIL.,
Berym. B cuity ¢ 01.09.2020). — URL: http://www.consultant.ru/document/cons_doc_LAW 140174 (nata oopamenus: 28.09.2020).
[Tactiopt HarmoHansHOTO MpoekTa «O0pazoBanue» (yTB. npesunnymom Cosera nipu [Ipesunente PO mo crparernueckoMy pa3BUTHIO
Y HallMOHAJIBHBIM MPOEKTaM, MPOoTokoj oT 24.12.2018 Ne 16). — URL: http://www.consultant.ru/document/cons_doc_LAW 319308/ (nara
obpamienus: 10.03.2021).
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otT 18 okta0ps 2013 1. Ne 544, ¢ U3MEHEHUSIMU, BHECEHHBIMU NTPUKa30M MuHuctepcTBa Tpyaa u conzamursl PO ot 25.12.2014 Ne 11158 1
ot 5.08.2016 r. Ne 422H). — URL: http://knmc.centerstart.ru/sites/ knmc.centerstart.ru/files/ps pedagog_red 2016.pdf (mata oGpamienus:
10.03.2021).

[Ipodeccuonanbubiii crangapt «llemaror nomonHuTenbHOro obOpa3zoBaHus neteil M B3pochbix» (IIpuka3 MunucrepcTBa Tpyna u
counanbHoil 3ammTel PO ot 05.05.2018 Ne 298 «O6 yTrBepxkaeHuu mnpodeccuoHanbHoro cranjpapra «llegaror nOMOTHUTENTHHOTO
obpazoBanusi gereid u B3pocibix»). — URL: https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/reestr-professionalnykh-standartov/index.php?ELEMENT _1D=48583 (nata oopamenus: 10.03.2021).

@denepanbHbI TOCYIaPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT OCHOBHOrO o0miero obOpa3zoBaHus (yTB. IpHukazoM MuUHHCTEpCTBa
oOpasoBanusi U Hayku Poccuiickoit @enepamun ot 17.12.2010 Ne 1897) (pen. 21.12.2020). — URL: https://fgos.ru (mara oGparieHus:
10.03.2021). ®enepanbHbIA TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIN CTaHIAPT CPEAHETO 00IIero oopa3oBanus (yTB. puka3oM MUHHUCTEpCTBA
obpazoBanusi u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413) (pen. 11.12.2020). — URL: https://fgos.ru (mara oOpaiieHus:

10.03.2021).
Metoauueckue peKOMEHAAIMU TI0 CO3AaHWI0 M (DYHKIMOHMpOBaHWIO IeHTpa «Touka pocra» Ha 0Oa3e 00meoOpa3zoBaTEIbHBIX
opranuzanuii (yTB. pacmopsbkeHneM MuHUCTepcTBa ImpocBemieHuss Poccuiickoit ®emepanmu ot 12.01.2021 Ne P-4). — URL:

http://www.consultant.ru/document/cons_doc LAW 374695/ (nata obpamenus: 10.03.2021).

MeTtonnyeckue peKOMEHIAINKU O CO3/aHuI0 M (YHKIMOHUPOBAHUIO B 00I1e00pa30BaTeIbHBIX OpraHU3aIUsAX, PACIONIOKEHHBIX B
CEJIbCKOM MECTHOCTH M MAaJIbIX TOpojax, IEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOW W TEXHOJIOTMUYECKOM HampaBiieHHOcTell («Touka
pocta») (YTBepKAEHbI pacrmopsbkeHrHeM MHHHCTEpCTBa mpocBenieHus Poccuiickoii @epepanuu ot 12 suBaps 2021 r. Ne P-6). — URL:
http://www.consultant.ru/document/cons_doc_ LAW_ 374694/ (nata oopamenus: 10.03.2021).

[Tporpammsr o xumuu st 10-11 kmaccos (aBTopsl I'.E. Pymsutuc, @.I'.®enpaman M.: «IIpocBemenue», 2016 ).

YueOnuku: - ABtopsl: I.E. Pymutuc, ®.I'. ®enpaman «Xumusa. 10kmacc», yaeOHHK s 0OIeoOpa3oBaTeNbHBIX OpraHu3anuii; M.:
«IIpocBemenune» 2020 r. PekomennoBano MuHHCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoni @eneparuu, «Xumus 11 kimace», yaeOHUK
JUTSt o011e00pa3oBaTebHBIX OpraHu3aIui; M.: «IIpocBemienue» 2021 r.
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Onucanve MaTepHaJIbHO-TEXHUYECKOM 0a3bl neHTpa «Touka poctay,
HCII0JIB3YEMOro ISl PeaJIn3alnu0o0pPa30BaTe/JbHbIX IPOrPAMM B PaAaMKAaX NMpenojaBaHusd XUMHUHU

Hugposeaa (komnviomepnasn) navopamopusa (LJI), iporpaMMHO-anmapaTHbIA KOMIUIEKC, JaTYUKOBAsl CUCTEMa — KOMIUIEKT y4eOHOTo 000pyA0BaHus,
BKJTFOUAIONIUH HM3MEPUTENBHBIN OJIOK, HHTEP(EHC KOTOPOro TMO3BOJIIET 0OECIeYMBATh CBSI3b C MEPCOHAIBHBIM KOMITBIOTEPOM, W HAOOp JaTYHMKOB,
PETHCTPUPYIOMIMX 3HAYCHUS PA3TNIHBIX (PHU3NICCKIX BEITHUMH.

Jlamyux memnepamypsl naamuHoGvlil — NPOCTOW W HAJACHKHBIM JAaTUMK, MpeJHA3HAYeH AJs M3MEPEHHs] TeMIepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbIX cpenax. Mmeer pasnuunblii auana3on uamepeHuit ot —40 no +180 °C. TexHuueckue XapakTepUCTUKH JaT4yMKa yKa3aHbl B MHCTPYKLIHUU IO
SKCIUTYaTaluu. Jamuyuk memnepamypol mepmonapuslii NpeaHazHadeH a8 uzMepenus temmeparyp 10 900 oC. Hcnonb3yercs npu BBIIOJHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIEpaTyp IIAMEHH, IUIABJICHUS U PA3JIOKEHUSI BEIIECTB.

Jlamyuk onmuueckoii niomuocmu (Konopumemp) — npeiHa3HaYeH U1 U3MEPEHUs ONTUYECKOM INIOTHOCTU OKpAIIEHHBIX pacTBOpoB. Vcnonb3yercs
npu u3ydeHun TeM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKITAN», OTIPEICTICHIN KOHIIEHTPAIMH OKPAIIEHHBIX HOHOB.

JMamuux pH npenHazHadeH I U3MEPEHUS BOJIOPOIHOTO mokazaTens (pH) BOIHBIX pacTBOPOB B pa3IMUHBIX UCCIIEIOBAHUSIX OOBEKTOB OKPYKAIOIIEH
Cpebl.

Jlamyuk nexkmponposoonocmu TpeHA3HAUYEH IS U3MEPEHUs YJENbHOU 3JIEKTPONPOBOJHOCTH JKUIKOCTEH, B TOM YHCIE€ M BOJHBIX PacTBOPOB
BelecTB. [IpuMeHnseTcs npu u3ydeHUU TEOPUH IEKTPOITUTUYECKOM TUCCOIMALINY, XapaKTEPUCTHK BOJAHBIX PACTBOPOB

Jlamyuk Xx10puod-uonoe WCNONb3yeTcs Ui KOJUYECTBEHHOTO OIpEAENCHUS COJepXaHUs HOHOB XJIOpa B BOJHBIX pPacTBOpax, MOYBE, MPOIYKTax
nutanusi. K matumky moakmrodaeTcss MoHOceneKTuBHBIA 3ekTtpoa (MCD) (paboumii 37€KTpo), MOTCHIIMAT KOTOPOTO 3aBUCHT OT KOHIICHTPAIUH
OTIpeNIesIeMOTO MOHA, B JJAHHOM ciydae oT KoHreHTpanuu aHuoHoB Cl'. ITorenmman MCO ompenensitoT OTHOCUTEIBHO AJIEKTPOJa CpaBHEHHs, KaK
MPaBUJIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Hnumpam-uono6 NpeAHa3HaueH JJIsl KOJIWYECTBEHHOTO OMpe/esIeHUsl HUTPATOB B Pa3IMYHbIX O0OBEKTaX OKPYKAIOIIEeH Cpelbl: BoJe, OBOIIAX,
(dbpyKTax, KOJIOACHBIX U3ACTUAX U T.]I.

Mukpockon yugposoi npeHazHayeH s U3y4eHHs] (OPMbI KPUCTAIIIOB U HAOIIOACHUS 32 POCTOM KPUCTAILIOB.

Annapam onsa npoeedenusn xumuueckux peaxyuit (AIIXP) npeqHazHayeH IS MOJTYyYSHUS U JEMOHCTPAllUA CBOMCTB TOKCHYHBIX MTAPOB U ra3oB . JOTH
BEI[ECTBA MOJIYYalOTCA B KOJIOE-peakTope, W IMpHU HarpeBaHuu (Win Oe3 HarpeBaHHs) ra3000pa3HbIE BEIIECTBA MPOXOMAT Yepe3 MOIVIOTHUTENbHBIC
€MKOCTH (HacaJaKu) ¢ pacCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMH B peaklrio. M30bITOK ra3a Morjom@aercs >KUIKUMHA U TBEPIBIMH PEareHTaMHu, a TaKkxke
AKTUBHUPOBAHHBIM YTTIEM. ATIIapar Yaiie BCEro UCMOoIb3yIOT ISl MOTYYeHUS U JEMOHCTPALMK CBOMCTB XJI0pa, CEPOBOJOPO/Ia.

Ilpuéop ona oemoncmpauyuu 3a6UCUMOCHU  CKOPOCHIU XUMUYECKUX PEAKUUil Om paziuyHulX ¢(hakmopoeé WCTONb3yIOT NMPU WU3YYEHUU TEeMbI
«CKOpPOCTh XUMUYECKOM peakum» U TEIIoBoro 3dexra xumudeckux peakiuii. [[ppbop 1aéT BO3MOKHOCTD SKCIIEPUMEHTAILHO UCCIIEI0BATh BIMSIHHUE
Ha CKOpPOCTh XMMMYECKUX PEAKIHH cleayromux (akToOpoB: MPUPOIbl PEarupyIOIIUX BEIIECTB, KOHIEHTPAIMU PEarupyroliux BeHIeCTB, IJIOMIAAN
rpaHullbl pa3fena ¢a3 B TETEPOreHHBIX CUCTeMaX (TMOBEPXHOCTH COMPHUKOCHOBEHUS MEXKy pEarupyrloliiMi BEIIECTBAMHU), TEMIEpaTyphl,
KaTajan3aTopa, HHTHOUTOpA.

Ilunemka-0o3amop — npucrocoOiieHne, UCToIb3yeMoe B JabopaTopuu Ik OTMEPUBAHUS OMPEACICHHOTO 00bEMa KUAKOCTH. [IMneTK BhIMycKatoTCs
MEPEMEHHOTO U MOCTOSHHOTO 00BheMa. B KOMIIIIEKThI 000pYyI0BaHUS AJIT METUITMHCKUX KJIACCOB BXOJAT yA0OHBIE MUMETKU-103aTOPHI OJHOKAHABHBIE,
MO3BOJIAIOIINE HaCTPOUTH HE0OX0TUMBIN 00BEM oTOupaemoit KUJKOCTHU B TpEX Pa3IUYHBIX ana3oHax.



bana kombunupoeannasa nperHazHaueHa Ui HarpeBa CTEKSIHHBIX U (ap(OpOBBIX COCYI0B, KOTAa TpeOyeTcs CO3/1aTh BOKPYT HAarpeBacMoro cocyzaa
paBHOMEpHOE TeMIepaTypHOe Tojie, H30eXaTh WCIOJb30BAHUS OTKPBITOIO IUIAMEHHM M PACKAICHHOHM snekrpuueckoil crupamn. Kopmyc
KOMOMHUPOBAaHHOM OaHM c/enaH U3 amoMuHus. JKuakocTHas yacTh KOMOMHHUPOBAHHOM OaHU 3aKPBIBACTCS KOJIBLIAMH PA3IMYHOTO AUAMETPa.

Ilpubop ona nonyuenusa 2azo0eé VCNONb3YETCS UIsl MOJYYEHHS] HEOOJBIIMX KOJMYECTB Ta30B: BOJOPOJAA, KHUCIOpoAa (M3 MEPOKCHAA BOJOPOJA),
YTJIEKUCIIOTO rasa.

Ili1anupyemMble pe3yibTAaThl H3YyUYeHHUS YU4eOHOr 0 npeamMera « XuMUsD):
B pesynomame uzyuenus yueonozo npeomema «Xumusay Ha ypoeHe 0CHOBHO20 00uie20 00pa3oeanus:
Boinycknuk nayuumca: -packpblBaTh Ha IpUMEpax poJib XUMUU B (OPMHUPOBAHUM COBPEMEHHOM HaydHOM KapTUHBI MHpa U B INPAKTUYECKOU
NEATENBHOCTH YEJIOBEKA; -AEMOHCTPUPOBATH HA IPUMEPAX B3aMOCBS3b MEKYy XMMHUEN U JPYTHMH €CTECTBEHHBIMU HAayKaMu;
-packphIBaTh Ha MpUMepax MOJIOKEHUS TEOPUH XUMHUecKoro ctpoerust A.M. bytieposa;
-noHUMaTth (usznueckuid cmpica [leproauueckoro 3akona J[.J. MenaeneeBa u Ha €ero OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMUYECKUX 3JIEM EHTOB
1 00pa30BaHHBIX MU BEILIECTB OT AIEKTPOHHOTO CTPOCHHS aTOMOB;
-00BSCHATH MPUYMHBI MHOT000Opa3us BEIIECTB Ha OCHOBE OOIIMX MPEICTaBICHHI 00 X COCTaBe U CTPOCHUH;
-IPUMEHATh MpPaBHJIa CUCTEMATHUYECKON MEXIyHapOJIHOM HOMEHKJIATypbl KaK CpeACTBAa pazMYeHUs U UACHTU(DUKAIMHM BEIIECTB MO MX COCTaBy U
CTPOEHHIO; -COCTABIIATH MOJIEKYJISIPHBIE U CTPYKTYpHBIE (hOPMYJIbI OpraHMYECKUX BEIIECTB KaK HocuTened MHGOpManuu O CTPOCHHM BEIIECTBa, €ro
CBOMCTBaX M IPUHAMICKHOCTH K OIPEICICHHOMY KJIACCYy COCOVUHEHHMM; -XapaKTepU30BaThb OPraHMYECKHE BEUIECTBA IO COCTaBYy, CTPOCHHUIO U
CBOMCTBAM, YCTaHABJIMBATH IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXy JAHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;
-IIPUBOJUTH NPUMEPHI XUMUYECKUX PEAKIMM, PACKPBIBAIOIIHUX XapAKTEPHbIE CBOMCTBA TUIIUYHBIX MPEICTABUTENICH KJIACCOB OPTaHUYECKUX BEIIECTB C
LEJIBI0 UX UJICHTU(UKAUN U 00BsICHEHNS 001aCTH MPUMEHEHUS; ~-IPOrHO3UPOBATh BOBMOKHOCTb IIPOTEKAHUS XUMUYECKUX PEAKIIMNA HA OCHOBE 3HAHUM
O TUIAaX XMMHUYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB U MX PEaKIIMOHHON CIOCOOHOCTH;
-HMCII0JIb30BaTh 3HAHUS O COCTABE, CTPOCHUH U XMMHUYECKUX CBOMCTBAaX BEILECTB [yl O€3011aCHOTO MPUMEHEHUS B IPAKTUYECKOH IeATEIbHOCTH;
-IPUBOJIUTH NPUMEPBl IPAKTUYECKOTO MCIIOJIb30BaHMs MPOJYKTOB IEepepabOTKH HEPTH W IPUPOAHOTO ra3a, BBICOKOMOJIEKYJSPHBIX COEAMHEHHI
(monua TUIICHA, CHUHTETHMYECKOTO KaydyKa, alleTaTHOIO BOJIOKHA); -IPOBOJUTH OMNBITHI 10 PACIIO3HABAaHMIO OPraHUYECKUX BELIECTB: IJIMILIEPHHA,
YKCYCHOW KHCJIOTBI, HEIIPEAEIbHBIX JKUPOB, INIIOKO3bI, Kpaxmaila, O€JIKOB — B COCTaBe MHUIIEBBIX IPOAYKTOB U KOCMETHUYECKUX CPE/CTB;
-BJIaJIETh MPABUJIAMU U IIpueMaMy 6e301acHoil paboThl ¢ XMMUYECKUMU BELIECTBAMH U J1a00PaTOPHBIM 000pYAOBaHUEM;
-yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIUU U CMEIEHUs] XMMUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C LEJIBIO ONPEAes eHUs
ONTUMAJIBHBIX YCIIOBUM ITPOTEKAHUS XUMHUYECKUX NIPOLIECCOB; ~-IIPUBOAUTH IPUMEPBI TUAPOJIN3A COJIEH B IIOBCEIHEBHOM KU3HU YEJIOBEKA;
-IIPUBOJUTH ITPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI B IPUPOJIE, IPOU3BOICTBEHHBIX MIPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB;
-IIPUBOJIUTH IPUMEPHI XUMUUYECKUX PeaKI1il, paCKpbIBAIOIINX 00IME XMMUYECKHE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB U HEMETAIJIOB;
-IPOBOJNTH pPacyeThl Ha HAXOXJAEHUE MOJIEKYISIPHOM (HOpMyssl yrieBoJoposa Mo MPOAYKTaM CrOpaHus M IO €ro OTHOCUTENIbHOW IIOTHOCTH U
MacCOBBIM JIOJIIM 3JIEMEHTOB, BXOJIIMX B €ro COCTaB; -BIaJeTh MpaBUIaMHU O€30MacHOro OOpalleHUs C €AKUMH, TOPIOYMMH U TOKCHYHBIMHU
BEIIECTBAMH, CPEJICTBAMHM OBITOBONH XHMHUH; -OCYIIECTBIIATH MOMCK XUMHUYECKOM HMHGOpMalMM MO Ha3BaHMUAM, HAEHTH(PHUKATOPaM, CTPYKTYPHBIM
(dopmynaM BeIIECTB; -KPUTUYECKH OLIEHMBATh M MHTEPIPETHPOBATH XUMHUECKYI0 MH(DOPMAIUIO, COACPXKAILIYIOCS B COOOLICHUSX CPEACTB MAaCCOBOM
uHpopmanuu, pecypcax MHTepHeTa, Hay4yHO-NOMYJSPHBIX CTAaThAX C TOYKH 3pPEHHUS E€CTECTBEHHOHAYYHOM KOPPEKTHOCTH B IENSAX BBISBICHUS
OLIMOOYHBIX CYXKIEHUU u (dbopmupoBaHus COOCTBEHHO MO3ULINY;



-TIPE/ICTABIIATH IYTU PEHICHUS TI00aTbHBIX MPOOIeM, CTOSIIUX MepPel YEIOBEYECTBOM: IKOJOTHUECKHUX, SHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUU B
pELIEeHUH STUX MPOOIIEM.

BoinycKHUK noiyuum 603MO0MCHOCHb HAYUUMbCA:

-WJTIOCTPUPOBATh HA IPUMEPAX CTAHOBJICHHUE U 3BOJIIOLUIO OPraHUYECKON XMMHUH KaK HAYKU Ha Pa3IMYHbIX HCTOPUUYECKUX 3TAIlaX €€ Pa3BUTUS;
-MCI0JIb30BaTh METO/Ibl HAYYHOI'O IIO3HAHUS IIPU BHIIIOJHEHUH MPOEKTOB U y4E€OHO-UCCIIEI0BATENbCKUX 3a4a4 110 U3YYEHHUIO CBOMCTB, CIIOCOOOB
IIOJIyYEHUS U PACIIO3HABAHUSI OPraHMYECKUX BEIECTB;

-00BACHATH IPUPOIY U CIIOCOOBI 00pa30BaHUsI XMMUYECKON CBS3H: KOBAJICHTHOU (ITIOJIIPHOM, HETIOJISIPHOM ), HIOHHOM, METAJTMYECKOH, BOJIOPOTHON — C
LIEJbI0 OTIPEIETICHHS] XUMUYECKONH aKTUBHOCTH BELIECTB;

-yCTaHaBJIMBAaTh F€HETUYECKYIO CBSI3b MEXJly KJIacCaMM OPraHMYECKHUX BEIIECTB JJIsi 000CHOBAHUS MPUHIMIHNAIBLHON BO3MOYKHOCTH MOJIyYEHUS
OpraHMYECKUX COEAMHEHUN 3aJaHHOTO COCTaBa U CTPOEHUS;

-yCTaHaBJIMBaTh B3aUMOCBSI3U MEXIy (hakTaMHU W T€OpUEH, MPUUYMHON U CIEACTBHEM NpPU aHaIU3€ MPOOJIEMHBIX CUTyaluil U1 00OCHOBaHUU
MIPUHUMAEMBbIX PEIIEHUH HAa OCHOBE XMMHUECKHUX 3HAHUMH.

Yuenuk na 6aszoeom ypoene nonyuum 6o3morcrnocms nayuumoca:

-HMCIO0JIb30BaTh METO/Ibl HAYYHOT'O TIO3HAHUS MIPU BHIIIOJHEHUH MPOEKTOB U y4eOHO-UCCIIEI0BATENbCKUX 3a4a4 110 U3YYEHHIO CBOMCTB, CIIOCOOOB
MOJIy4YEHUS U PacllO3HABaHUS BEIIECTB;

-00BSCHATH IPUPOY U CIIOCOOBI 00pPa30BaHUS XMMHUECKOMN CBSI3U: KOBAJICHTHOM (MOJIIPHOM, HEMOJIIPHON ), MOHHOM, METAJJIMUECKOH, BOJIOPOJHON — C
L[EJbI0 OTIPEIETICHHS] XUMUUYECKONW aKTUBHOCTH BELIECTB;

-YCTaHaBJIMBATh T€HETUUECKYIO CBS3b MEX]y KJIACCAMU OPTaHUYECKUX U HEOPraHUYECKUX BELIECTB AJIs1 000CHOBAHUS B3aMMOCBS3H.

-yCTaHaBJIMBATh B3aUMOCBA3M MEXIY (akTaMH U TEOpUEH, MPUYMHOW M CIEACTBUEM IPU aHaIM3€ MPOOJIEMHBIX CUTyalluid M1 0O0OCHOBaHHUHU
IIPUHUMAEMBbIX PELICHUH HAa OCHOBE XMMHUYECKHX 3HAHHH.

IIpenmeTHble pe3yabTaThbl (0230BbIi YPOBEHbD):

1.chopMHUpPOBAHHOCTH TIPEICTABICHUM O MECTE XMMHUHU B COBPEMEHHOM HAyYHOH KapTHHE MUPA; TOHMMAaHHUE POJIM XUMUU B (OPMUPOBAHUHU KPYro3opa u
(YHKIIMOHAJLHON TPaMOTHOCTH Y€JIOBEKA JIJISl PEIICHUS MPAKTHYECKUX 3a/1a4;

2.BJIaJICHUE OCHOBOTIOJIATAIONIUMU XUMHUYCCKUMH TOHATUSIMH, TEOPHSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSMH; YBEPEHHOE IOJIb30BAaHUE XHUMHYECKOM
TEPMHUHOJIOTUEH U CUMBOJIMKOM;

3.BlIaJIcHHEe OCHOBHBIMU METOJAMH HAy4yHOTO IO3HaHHWsS, MCIOJb3YEeMbIMH B XMMHUU: HAOIIOJCHHE, OMHCAHHWE, U3MEPEHHE, DKCIEPUMEHT; yMEHUe
oOpabaTeiBaTh, OOBSICHATH PE3yJNbTaThl MPOBEACHHBIX OMBITOB M J€JaTh BBIBOJBI; TOTOBHOCTh M CIHOCOOHOCTH METOJIbI MO3HAHUS MPH PEHICHUU
MPAaKTUYECKHX 3aJ1a4;

4.copMUPOBAHHOCTH YMEHHUS JIaBATh KOJIMYECTBEHHbBIE OLICHKH U IPOBOAUTH PACUETHI [0 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

5.BNajieHre paBUJIaMU TEXHUKU O€30TIaCHOCTH MIPH UCTIOJIb30BAHUN XUMHUYECKUX BEIIECTB;

6.chopMHpOBAaHHOCTH YMEHUS KJIaCCU(PHUIIMPOBATH OPTaHUYECKHE BEUIECTBA U PEAKINH [0 PA3HBIM MIPU3HAKAM;

7.chopMHpPOBAaHHOCTH YMEHUS OMHICHIBATH U Pa3NUuaTh U3YUEHHBIEC KIIACChl OPraHMYECKHUX BEIIECTB;

8.chopMUpOBaHHOCTH YMEHUS JIeJaTh BBIBOJBI, YMO3AKIIOUEHUs M3 HAONIOJEHUH, XMMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA
HEU3YUYEHHBIX BEILIECTB 0 aHAJIOTUU C U3YYCHHBIMH;

9.chopMUpOBaHHOCTH YMEHUS CTPYKTYPUPOBATH U3YUYCHHBIN MaTeprall M XUMUYECKYI0 HHPOPMAIIHIO, TOTYyYaeMYIO U3 Pa3HbIX HCTOYHHUKOB;



10. copMUPOBAHHOCTH COOCTBEHHOM MO3UIINH TI0 OTHOIIEHUIO K XUMHUUYECKOW MH(DOPMAIINHY, TIOTYy4aeMOi U3 Pa3HBIX HCTOYHUKOB;

11. cpopMUPOBAHHOCTh YMEHHUS aHAIM3UPOBATH M OIIEHUBATH TMOCJICICTBUS TPOU3BOJICTBEHHON U OBITOBOM NIEATEIHHOCTH, CB3AHHON C TIepepabOTKOM
OpPraHMYECKUX BEIIECTB;

12. oBJIaJIcHHE OCHOBAMH HAYYHOTO MBIILJICHHS, TEXHOJIOTUEH NCCIIeIOBATEIILCKON U MMPOCKTHOM IEATEIIBHOCTH

13.chopMHUPOBAHHOCTH YMEHHS TIPOBOIUTH YKCIIEPUMEHTHI PA3HOU TUIAKTHUECKON HAPABICHHOCTH;

14.chopMHUPOBAHHOCTH YMEHHS OKa3bIBaTh IMEPBYIO IIOMOIIb ITPH OTPABIICHUSIX, 0’KOTAX U JIPYTHX TPABMaX, CBSI3aHHBIX C BEIIESCTBAMH H J1JAOOPATOPHBIM
o0opymoBaHUEM.

MeTanpeaMeTHbIe Pe3yJabTAThI:

1.chopMHPOBAHHOCTH YMEHUS CTABUTH IIETTM M HOBBIE 33134 B ydeOe ¥ M03HABATEILHOU JCSITEILHOCTH;

2.0BIIQJICHHAE MPUEMaMH CaMOCTOSTEIPHOTO TUIAHUPOBAHUS ITyTEH JOCTWKECHHUS 1Ie]IM, YMEHUS BHIOHPATh d(PPEKTUBHBIE CIIOCOOBI PEIICHHS YICOHBIX U
MMO3HABATEIBHBIX 33]1aY;

3.chopMUPOBAHHOCTH YMEHHUS COOTHOCHTH CBOM JICHCTBHS C TUTAHUPYEMBIMH PE3YJIbTaTaMHU;

4.chopMUPOBAHHOCTH YMEHHS OCYIIECTBIIATH KOHTPOJIb B IPOIIECCE TIOCTIKEHUS Pe3ysIbTaTa, KOPPEKTHPOBATH CBOU JCHCTBHS,

5.chopMUpPOBAHHOCTH YMEHUS OIICHUBATH NMPABIIIBHOCTH BBIITOJIHEHHUS YICOHBIX 3a71a9 U COOTBETCTBYIONTHE BO3MOKHOCTH UX PEIICHUS;
6.chopMUPOBAHHOCTH YMEHHUS aHATM3UPOBATH, KIIAaCCH(PHUIIMPOBATH, 0000IIATh, BELIONPATh OCHOBAHHS U KPUTEPUH IS YCTAHOBJICHHS IIPUIHHHO-
CIICJICTBEHHBIX CBs3el; 7.chOPMUPOBAHHOCTD YMEHHS MPHOOPETATh U IPUMEHSATH HOBBIC 3HAHUS;

8.c(hopMHPOBAHHOCTh YMEHUS CO3/IaBaTh IMPOCTEUIITNE MOJICITH, UCTIOJIB30BaTh CXEMBI, TAOHIIBI, CHMBOJIBI JUTSI PEIICHUsT YIeOHBIX M MMO3HABATEIIHHBIX
3aj1a4; 9.0BJ1aJIeHHE Ha BLICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAayYHBIX TEKCTOB.

10. chopmupoBaHHOCTHh YMEHUS 3(PPEKTUBHO OPraHN30BaTh YueOHOE COTPYIHHUECTBO U COBMECTHYIO JIEATEIBHOCTh, pa00TaTh HHIWBHIYAJIHLHO C
Y4E€TOM OOIIMX UHTEPECOB;

11. cpopMUPOBAHHOCTH YMEHHSI OCO3HAHHO UCIIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUH C 33Jja4aMi KOMMYHUKALINU;

12.BBICOKHI YPOBEHb KOMIIETEHTHOCTH B 00J1acTH ricnoyib3oBanust UKT;

13. copMUPOBAHHOCTH FKOJIOTHUECKOTO MBIIUICHUS;

14. cpopMUPOBAHHOCTh YMEHUSI NMPUMEHSTh B MO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOW MpaKTUKE 3HAHUS, MOJYYCHHbIE MPH U3YUYECHUU
npeaMera.

JInuHocTHbIE pe3yabTaThl: (bynyT chopmupoBans)

1.chopMHUpOBaHHOCTH MOJOKUTEIBHOTO OTHOIICHUS! K XMMHH, YTO 00YCIaBIMBAET MOTHBAIMIO K y4eOHOM AeITeIbHOCTH B BRIOpaHHOM cdepe;
2.copMUPOBAHHOCTH YMEHHUS PEIIATh MPOOIEMBI IOMCKOBOTO M TBOPUECKOTO XapaKTepa;

3.chopMHpOBAaHHOCTH YMEHUS TPOBOAUTH CAMOAHANIN3 U OCYIIECTBIISATH CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIICITHOCTH;
4.copMUPOBAHHOCTH TOTOBHOCTH CJIEIOBATh HOPMaM MPHUPOJIO- U 3[0POBhECOEPETaIOIIEro MOBEICHUS;

5.chopMHUPOBAHHOCTH MPOYHBIX HABBIKOB, HAMIPABIEHHBIX HA CAMOPA3BUTHE YepPE3 CaMOOOpa30BaHUE;

6.chopMHPOBAHHOCTH HABBIKOB MPOSIBICHUS MO3HABATEIHLHON MHUIIMATUBEI B YUeOHOM COTPYIHUYECTBE.



TOUKA \!pocm

COJEP)KAHUE YYEBHOI'O TIPEAMETA
11 kaacc (344; 14. B Heae110)

TeopeTnyeckne 0CHOBbI XMMHMHU
Baxkneiimne XuMuuecKue MOHATHS U 3aKOHBI. XUMHUYECKHI 3JIeMEeHT. ATOMHBIN HOMep. MaccoBoe uncio. Hykmuasl. Pannonyknuasl. M30Tors!.
3aKOH COXpaHEHMs MacChl BEIIECTB. 3aKOH COXPAHEHHUs U IpeBpalleHust sHeprun. Jledext macchl.
[lepuonnyeckuii 3aKoH. DieKTpoHHast KoHpurypanus. ['padudeckas snekrponHas Gopmyna. PacnpeneneHne 3J1eKTPOHOB B aTOMaxX 3JEMEHTOB MaJIbIX
¥ OOJBIIUX MEpPUoNOB, S-, P-, O-, f-amementsl. JlaHTaHOWMIBI. AKTHHOMBI. VICKYCCTBEHHO TOJydeHHBIC 3JIEMEHTHI. BaleHTHOCTh. BaneHTHbIC
BO3MOXHOCTH aTOMOB. BoJlopo/iHbIe coeAMHEHN .
Crpoenue BemectBa. Monnas cBs3b. KoBasieHTHas (HOJsipHasi U HEMOJIIpHAsi) CBSI3b. DJIEKTpOHHas Qopmyrna. Meramindeckass cBsA3b. BomopoaHas
CBSI3b.
I'uOpunn3anust aTOMHBIX OpOUTANIEH.
Kpucranmnsl: aToMHbIE, MOJIEKYIISIpHbIE, HOHHBIE, METAINTMYECKHE. DIIeMEHTapHas sueiKa.
[Homumopdusm. TTonumopdusie Mmoaudukanuu. Amutorponus. M3omepus. 'omonorus. XuMudeckuii CHHTES.
Xumunyeckue peakiuu. OKUCIUTETbHO-BOCCTAHOBUTENbHbBIE peakiuu. Peakiuu pas3iokeHus, COeMHEeHus, 3aMelieHus], oOMeHa. DK30TepMUUYECKUE U
sHAO0TEpMHUUECKUE peakui. OOpaTuMble U HeoOpaTuMble peakuuu. TermnoBoil apdext peakuuu. 3akoH ['ecca. Tepmoxumuyeckue ypapHenus. Tensora
oOpazoBanus. Temnaora cropaHus.
CKOpOCTh XMMUYECKOH peakiri. AKTUBUPOBAHHBIA KOMILIEKC. 3aKOH AEHCTBYIOMMX Macc. KnuneTnueckoe ypaBHEHUE PEaKIIUU.
Xumuueckoe paBHoBecue. [Tpunnun Jle [larense.
PactBops1. [lucniepcHbie cucteMbl. PacTBophl. ['py0oarciepcHbIe CUCTEMBI (CYCTIEH3UU U AMYJIbcun ). Kosutongaeie pacTBOPHI (30711). A3p030I1H.
CrniocoObl BbIpaXKEHHS KOHLIEHTPALUU pacTBOPOB. MoJIsipHast KOHLIEHTpaLUs (MOJIIPHOCTB).
ONEeKTpOaUTHI. DNeKTposinTudeckas nucconmanusa. Crenens nucconmanuu. Koncranra aucconumanyu. BonoponHeni nmokasarens. Peakuyy MOHHOTO
oOMeHa. ['maponu3 opraHnyeckux BeuecTs. I uapoaus comnen.
DJIEKTPOXUMHUYECKHUE peaKlnu. ['aTbBaHUYECKUI 1eMeHT. DnekTpoabl. AHOI. Katon. Akkymynarop. TONIMBHBINA 3JIEMEHT. DIEKTPOXUMHUSL.
Psan ctanmapTHBIX 2JIEKTPOAHBIX NOTEHIMANOB. CTaHgapTHele ycaoBusa. CTaHAapTHBINA BOJAOPOJHBIN dJIEKTPOL.
Koppo3zusa metannoB. XuMudeckas U 2J€KTPOXUMHUUYECKAsT KOPPO3US.
ONEeKTPOaN3. DIEKTPOJIN3 BOJHBIX PACTBOPOB. DJIEKTPOJIA3 PACILIABOB.
Heopranuuyeckasi xumus
Mertamnel. CriocoObl nosyyeHust MeTauIoB. Jlerkue u Tspkénble MeTasuibl. JIerkomiaBkue U TyromiaBKkue MeTajulbl. Metanueckue 3eMeHTsl A- u b-
rpynn. Menp. unk. Turan. Xpom. XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. Yepusie Metaiuisl. L{BeTHble MeTamibl. UyryH. Craib.
JlernpoBanssble ctani. OKCHIBI U TUAPOKCHUIBI METAJLIOB.
Hewmerannel. [IpocTeie BemecTBa — HemeTamsl. Yriepod. Kpemuuit. Azot. ®ocdop. Kucnopoa. Cepa. ®rop. Xiop.
Kucnotssie okcnapl. Knucnopoaconepskamue kuciaotsl. CepHas KuciaoTa. A30THas KACI0Ta. BoopoiHbIE COEIMHEHNS HEMETAIIOB.
I'enernyeckas CBsA3b HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB.
X¥MUA U )KU3Hb
XHUMHUECKAs! IPOMBILIIEHHOCTh. XUMUYECKasi TEXHOJIOTUSI XMMHUYECKOTO 3arps3HEHHUS.



TOUKA \'pocm
Jlemoncmpayuu. (C ucnonvzoeanuem ooopyoosanusn « Touxka pocmay) '
Monen HOHHBIX, AaTOMHBIX, MOJIEKYJIIPHBIX U METAININYECKUX KPUCTAJUIMYECKUX PEIIECTOK.
Monenu MOJeKy1 U30MEPOB U TOMOJIOIOB
Pa3nnyHble TUIBI XUMUYECKUX PEAKIIMMI, BUICOOIBITHI 10 OPraHUYECKON XUMUH.
OO0pa3ipl METAIIOB U MX COSMHEHUH, CIUIAaBOB. B3anmoielicTBIE METAJIIIOB C KUCIOPOAOM, KHUCIOTaMH, BOJIOH.
Jloka3zarenbcTBO aM()OTEPHOCTH ATFOMUHUS M €T0 TUAPOKCH/IA.
B3aumoneiicTBue Menu u xenes3a ¢ KUCIOpOI0M; B3aUMOJICHCTBUE MEIU U XKeJle3a ¢ KUCI0TaMu (CepHast, COJIsiHas).
[Tonyuenue rugpokcuioB meau (1) u xpoma (1), okcuna meau. BzaumoieiicTBie OKCUI0B U THAPOKCHIOB METAIIIIOB € KUCIOTaMU.
Joka3zatenbcTBo ampoTrepHocTH coeauHennid xpoma(lll).  OOpasibl HeMeTaoB.
Monenu KpucTalnaIn4eckux peleToK aiMasa u rpadura.
[TonyueHnue amMmmuaka v XJIOpOBOIOPOJia, PACTBOPEHHE UX B BOJE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB.
Cxuranue yrist ¥ cepbl B KUCIOPOJE, ONpeAesieHue XUMUYECKMX CBOMCTB MPOAYKTOB cropanus. B3aummojeiicTBue ¢ Meapl0 KOHLEHTPUPOBAHHOMN
CEPHOM KUCJIOTHI, KOHIICHTPUPOBAHHOM M pa30aBICHHONW a30THON KHUCIIOTHI.
OO6pas31bl cpeAcTB OBITOBOM XMMHH, MHCTPYKIIMH 110 UX TPUMEHEHHUIO.

Jlabopamopnwie onvimot. (C ucnonvzosanuem ovopyoosanus «Touka pocmay)

N3yuenne BIUSAHAS pa3IMIHbIX (PAKTOPOB Ha CKOPOCTh XUMUUYECKHUX peakiuid. OnpesieieHne peakiuu Cpe/ibl YHUBEPCATbHBIM HHIUKATOPOM.
IM'maponus coneit.

Ilpaxmuueckue pabomut (C ucnonvzosanuem ooopyoosanusn « Touxa pocmay)

[IpuroToBsieHre pacTBOPOB C 3aJJaHHOW MOJISIPHOM KOHIIEHTpalKei». Permenne skcriepuMeHTaIbHbIX 3a71a4 10 TeMe «MeTamuibhy

Pemenue skcrepMeHTaNbHBIX 3a7a4 1o TeMe «Hemeramib

TEMATHYECKOE IINTAHUPOBAHHUE

paszoen mema yacos | [Ilpakmuy. | KonmponbHh.
IToBTOpenue kypca 10 ki 1
1 Teoperudeckune ocHOBbI Xumuu (194) 19 1 1
1.1 Bakneimme XUMUYECKUE TIOHATHS U 3aKOHBI 4
1.2 CtpoeHue BermiecTBa 3
1.3 Xumuueckue peakiuu 3
1.4 PacTBOpBI 5 1
1.5 DaekTpoXUMHUECKHE PeaKIun 4 1
2 Heoprannueckass xumus 11 2
2.1 MeTtamibt 6 1
2.2 Hemeramibl 5 1 1
3 XuMUSA U )KU3Hb 3

Htoro 34 3 2




TOUKA \! POCTA

KAJIEHJAPHO-TEMATHUYECKOE IIVIAHUPOBAHMUE (11 kaacce)

nara | HaumeHoBaHus pa3aenoB U TEM XapakTeprucTUKa OCHOBHBIX BUJIOB JIEATEILHOCTH YUEHHKA (Ha ypoBHE | Marepuai k
y4eOHBIX IEUCTBUIN) H3yYCHUIO
1.IToBTOpenue kypca xumun 10 knacca
Teoperudeckne ocHOBbI Xumuu (194)
Bakneiiime XuMu4ecKkne MOHATHS M 3aKOHBI (4 1)
2. Xumnueckuii aneMenT. Hyxknuel. U3otomnsl. [IepeunciiaTs BaXXHENIINE XapaKTEPUCTUKN XUMHYECKOTO 2JIEMEHTA. n.1,2
3aKOHBI COXPaHEHUSI MAaCChl U SJHEPTUU B XUMHUH. OOBACHATDH pa3nuuue MEXIY MOHATUAMU «XUMHUYECKHUI SIIEMEHTY,
(C ucnonvzoseanuem obopyoosanua «Touka pocma») | «HyKIMI», «H30TOM». [IpUMEHATH 3aKOH COXPAHCHHS MACCHI BEIIECTB
o MPY COCTABJICHUU YPABHEHUM XUMUYECKUX peakiuii. On SITh

3.Ilepuoanyeckuii 3akoH. Pactpenenenue 35eKTpoHOB pit coCTaBIe YpaBHe ECKUX peaxiuii. Onpezen n.3,4
B aTOMAX SIEMEHTOR MATHIX U GONBIINX TIEPHOJIOB MaKCHMaJIbHO BO3MOXKHOE YHCJIO AJIEKTPOHOB HA SHEPTE€TUYECKOM
(C ucnonssosanuen obopydosanus «Touka pocmar) ypOBHE. 3anuceIiBaTh rpaduyeckue 3JIeKTpOHHbIE POpMyIIbI S-, P- U d-

3JIEMEHTOB. XapaKTepu30BaTh MOPSA0K 3aM0JHEHUS AJIEKTPOHAMHU
4. TI0N0KEHNE B IEPHOANIECKON CHCTEME BOJIOPOIa, SHEPreTUUECKUX YPOBHEH U moaypoBHEl B aToMax. OObICHSITH, B 4EM 5
JIAHTAHOM/IOB, AKTHHOMIOB M HCKYCCTBEHHO 3aKIII04aeTcsl PU3NYECKUI CMBICH IOHATHUS «BaJIEHTHOCTbY». OOBSICHSITD,

2

TOJTYUEHHBIX HIEMEHTOB. YeM OIpeIESI0TCS BaJIEHTHBIE BO3MOXHOCTH aTOMOB Pa3HbIX

aneMeHToB. CocTaBisATh rpadudecKue AEKTPOHHbIE GOPMYJIbI a30Ta,
5.BajleHTHOCTB 1 BaJ€HTHBIE BO3MOKHOCTH aTOMOB docdopa, KUCIOPOaa U CEPBI, a TAKKE XapaKTEPU30BATh U3MEHEHUS n.6
(C ucnonvzoeanuem obopyoosanus « Touka pocma») | paauycoB aTOMOB XUMHUYECKHX DJIEMEHTOB 110 IIEpHOJaM U A-rpyrnnam

MEePUONUECKON TaOIHIIBI

Crtpoenue BemiecTBa (34)

6.OCcHOBHBIE BUIbI XUMUYECKO CBsI3U. MlIOHHasA u OOBACHATD MEXaHNU3M 00pa30BaHUs HOHHOM U KOBAJICHTHOM CBSI3U U n.7,8
KOBAJICHTHAs CBsA3b. MeTaluIn4yecKas CBSI3b. 0COOCHHOCTH (PU3NYECKUX CBOMCTB HOHHBIX M KOBAJICHTHBIX
Boaopoanas cBsi3b. COEIUHEHU.

CocTaBisTh 21eKTPOHHBIE (POPMYIIBI MOJIEKYJ KOBAJIEHTHBIX

coenuHeHu. OOBICHATH MEXaHU3M 00pa30BaHUS BOJIOPOIHOMN U
7.1IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII. 8 . . .9
(C ucnonssosanuem obopydosanusn «Touxa pocmar) METaJUIMYECKOM CBSI3eM U 3aBUCHMOCTh CBOMCTB BEILIECTBA OT BUJA

XUMHUYECKOH CBs3U. OOBSACHATH MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
8.Ctpoenue kpucrayuioB. Kpucrammmaeckue pemerky. | OPTaHHICCKHX M HCOPTaHUYICCKUX COCAMHCHUH € IIOMOMIBIO n.10,11
TIpHUYNHBI MHOTOOGpA3Hsl BELIECTB. npezcTaBieHuit o rudpuauzanuu opouraneit. OObIACHATh 3aBUCUMOCTb
(C ucnonvsosanuem o6opyoosanus « Touxa pocma») CBOMCTB BelleCTBa OT THIIA €T0 KPUCTATNUECKOH pereTku. OOBICHATh

IPUYMHBI MHOTOOOpa3usl BEIECTB

Xumnyeckue peaknuu (3 1)
| 9.Knaccudukarys XuMHYeCKUX peaKImii. | IlepeuncnsTh MPU3HAKH, TI0 KOTOPBIM KIACCUDUIMPYIOT XMMUYECKHE | n.12




10.CxopocTtb xuMuueckux peakuui. Karanus.
(C ucnonvzosanuem ooopyoosanusn « Touka pocmay)

pEaKLMH.
OOBACHATH CyITHOCTh XUMHUECKOH peakiuu. CoCTaB/ISITh ypaBHEHUS
XMUMHMUYECKUX PEAKLUN, OTHOCAIIMXCS K ONPEACICHHOMY THITY.

n.13,14

11. Xumirdeckoe paBHOBECHE U YCIIOBHS IO OGBSICHATH BIHSHIE KOHIIGHTPALH PEAreHTOB Ha CKOPOCTh FOMOreHHBIX | .15
CMCIIICHMA. ¥ TeTePOreHHBIX peakuuii. OObACHATH BIUSHUE PA3IUYHBIX (PAKTOPOB HA
(C ucnonvsosanuem obopyoosanusn «Touka pocma») | ckopocTh XUMHUUYECKOH PEAKINH, 2 TAKKE 3HAYCHHE TIPHMEHEHHUS

KaTaJIn3aTOPOB M MHTHOUTOPOB Ha MpakTuke. OOBACHATH BIUSHUE

W3MEHEHUs KOHIIEHTPAIIUK OJJHOTO U3 PEearupyrolux BEIIECTB,

TEMIIEpATyphI U JIaBJICHHS HA CMEIICHHE XUMUYECKOTO PABHOBECHUS

PacrBopsi (5 4)

12.JlucriepcHbI€ CUCTEMBI. XapakTepu30BaTh CBOMCTBA PA3JIUYHBIX BUOB JHUCIIEPCHBIX CUCTEM, n.16
(C ucnonvzoseanuem obopyoosanusn «Touka pocma») | yka3piBaTh IPUIMHBI KOATY/ISIHMH KOJUIOWIOB U 3HAYCHUE 3TOTO SIBJICHHSL.
13.CI0COGHI BHIPAXKEHHS KOHIEHTPAIAH PACTBOPOE, Pemate 3agaun Ha TPUTOTOBJICHUE pacTBopa onpez[enéimoﬁ MOJIIPHOU 017

KOHIIEHTparmu. [ 0TOBUTH pacTBOP 3aJaHHON MOJISIPHON KOHIIEHTPAIIUH.
14.Ipakmuyeckas paboma 1 «IIpurotosieHme OOBACHATH, TOYEMY PACTBOPHI BEIIECTB C MOHHOW U KOBAJICHTHOM m18
PAacTBOPOB C 3aJaHHOM MOJSIPHOM KOHLICHTPAIIHCH. MOJIAPHOM CBSI3BIO MPOBOJAT dIEKTprueckuil Tok. Onpenenste pH cpenbt
(C ucnonvsosanuem o6opydosanus «Toura pocmay) | © TOMOIIBIO YHHBEPCATLHOTO HHANKATOPA. OOBACHATH € TO3ULIHIMA

TEOPHUH IEKTPOIUTHUECKON TUCCOIUALUN CYITHOCTh XUMUYECKUX
15.9nexktpomutruueckas nucconuanys. BogopoaHsiit peakuuii, NpOTEeKAIIMNX B BOAHOM cpene. COCTaBIATh MOJTHBIE U n.19,20
nokasaresb. Peakiuu noHHoro ooMeHa. COKpAalICHHbIE HOHHBIE YPABHEHHUS PEAKIIM, XapaKTePU3YIOLIUX
(C ucnonvzoeanuem obopyoosanus « Touka pocma») | OCHOBHBIE CBOMCTBA Ba)KHEHIINX KJIACCOB HEOPTaHUYECKUX COEIUHEHUM.

Ornpenenars peakiuio cpeibl pacTBopa coyu B Bojae. COCTaBIISATh
16.I'nposns opraHu4eCKUX U HEOPraHMICCKUX YpaBHEHUS PEaKUUi TMAPOIN3a OPraHNYECKUX U HEOPTraHUYECKUX m.21
COCANHCHUMU. BEIIICCTB
(C ucnonwvzosanuem ovopyoosanusa «Touka pocmay)

DJeKTpoXuMuYecKue peakuuu (4 1)

17.XuMHuuecKkrue NCTOYHUKH TOKa. Psii cTaHIapTHBIX OOBACHATH MPUHIUIT PAOOTHI TaJIbBAHUYECKOTO 3jieMeHTa. OOBSICHSTS, m.22,23
3JIEKTPOIHBIX TOTEHLIUAJIOB. KaK YCTPOEH CTaHJIAapTHBIN BOJOPOAHBIN 3nekTpo. [lonb30BaThes psaom
(C ucnonvzosanuem obopyoosanua «Touka pocma») | CTaHAAPTHBIX FIMEKTPOIAHBIX MOTEHIHATOB. OTINYATH XUMUYECKYIO
18.Koppo3Hs METAIIOB 1 €& MPeIyIpEAICHHE. KOPPO3HIO OT SHeKTpOXI/\I'MI/ILIeCKOI\/‘I. OOBSACHATH MPUHIIUIIBI 3AIIUTHI .04
(C ucnonvzoseanuem obopyoosanua «Touxa pocmay) MCTAJIIHCECKIX M3/ICITHI OT KOPPO3HH.

OOBACHATD, KaKKe MPOIIECCHI MPOUCXOIAT Ha KaTOJE M aHOJE MPU
19.91eKTpoums. 3JIEKTPOJIN3€E PACIIIaBOB U pacTBOPOB cojiei. COCTaBIATh CyMMAapHBIE .25

(C ucnonwvzosanuem obopyoosanusn « Touka pocmay)

YpaBHCHUA peaKHI/Iﬁ QJICKTPOJIM3a




20.KonTponbHas padota 1 o teme «Teopernaeckue
OCHOBBI XUMUI»

Heoprannueckas xumus (11 1)

MeTtanasi (6 4)

21.001mmas xapaKTepUCTUKA U CTIOCOOBI TIOTYICHHUS XapakTepu3oBaTh 00IIME CBOMCTBA METAJJIOB M PA3bsSICHATH UX Ha OCHOBE | 11.26
METAaJUIOB. NPECTaBICHUN O CTPOCHUU aTOMOB METAJIIOB, METAJUIMYECKON CBSI3U H
(C ucnonvzosanuem obopyoosanus « Touxa pocma») | METATNYECKONW KPUCTALTMYECKON pemeTke. MInFocTpupoBarh
22.0630p METALTHIECKHX SIeMEHTOB A- 1 B- rpynm, | PPPMepamH cnocvo6m MOJTyYEHUST METAJNIOB. XapaKTePHU30BaTh 1.27.28
XUMHUEcKre cBoicTBa MeTaluioB [A—IIA rpynn u anroMuHus,
23.Mezp. Lluuk. Turan. Xpom. XKerneso, HuKenb, COCTaBJIATh COOTBETCTBYIOILIME ypaBHEHUs peakuuid. OObICHATD 1.29-32
I4THHA. OCOOCHHOCTH CTPOCHHS aTOMOB XHMHYECKHUX 3JIEMEHTOB b-rpymnm
(C ucnonvsosanuem obopyoosanus « Touxa pocmay) nepnoglvnqecxoﬁ cucremsl /1. 1. Nv[eHzleﬂeeBa. CocTaBiATh ypaBHEHUS
peakIui, XapaKTepU3yIOIINX CBOHCTBA MEIH, IIMHKA, TATaHA, XpOMa,
24.CnnaBsl METAJIJIOB. kenesa. [Ipeacka3piBaTh CBOWCTBA CIUIaBa, 3Hast €r0 cocTaB. OOBICHSATS, m.33
KaK U3MEHSIOTCSI CBOMCTBA OKCHJIOB M THPOKCHIOB METAIJIOB TIO
25.0xcnpipl ¥ THIPOKCHIBI METAIIOB. HEePUOJaM U A-IpyIiaM MepHouIeckoi Tabmuipl. OObICHITE, Kak .34
(C ucnonvsosanuem ovopyoosanus «Touxka pocma») | u3MeHSIOTCS CBOMCTBA OKCHJIOB M T'HAPOKCHIOB XMMHYECKOTO JIIEMEHTA
C TIOBBIIIICHUEM CTETICHH OKUCIICHHSI €r0 aToMa. 3aluChIBaTh B
26.1Ipaxmuuecxas paboma 2 «Pemenne MOJIEKYIIIPHOM U HIOHHOM BHJIE YPABHEHNMS XUMHUIECKHX PEaKIIHiA, 1.35
OKCHEPUMEHTABHBIX 327124 110 Teme «MeTabn. XapaKTEePH3YIOIINX KACIOTHO-OCHOBHBIE CBONCTBA OKCHIOB H
(C ucnonvzosanuem ovopyoosanusn «Touxa pocmay) THAPOKCHIOB METAILIOB, a TAKKE SKCIIEPUMEHTAIILHO JI0KA3bIBATh
HAJIMYKe ITUX CBOMCTB. Pacmo3HaBaTh KATHOHBI COJICH C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIINN
Hemeraubi (5 )
27.0630p HemeTauioB. CBOICTBA M TPUMEHEHHE XapakTepu30oBaTh 00IMEe CBOMCTBA HEMETAIIOB U Pa3bsCHITh UX Ha 1n.36,37
BaXHCHUIIIMX HEMETAJLIOB. OCHOBE IPEJICTABIICHHI 0 cTpoeHHH aToma. Ha3eiBaTh oOsacTu
28.06Ima% XAPAKTEPHCTHKA OKCHIOB HOMETALIOB H NPUMEHCHHS BXKHEHIIIMX HEMETAJUIOB. XapaKTepH30BaTh CBOMCTBA 11.38-40
T m— BBICIIMX OKCHJIOB HEMETAIIOB 1 KHCIOPO/COCPHKAIINX KUCIIOT,
CBOWCTBA CepHOM ¥ a30THOM KHCIOT. BozopoHbie COCTABJISTH YpaBHEHNs COOTBETCTBYIOLIMX Peakiinii i OOBSICHATh UX B
COMHEHI HEMETAIUIOB. CBETE Mpe/ICTaBIeHIH 00 OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX peaKuusx
(C ucnonssosanuen obopyoosanun «Touka pocman) U DIIEKTPOJIUTHUECKOMN TUCCOIMAIINH. COVCTaBJI;ITL YPABHCHHS peaKyiH,
XapaKTePU3YIOIINX OKUCINUTEIbHbIE CBOWCTBA CEPHOM U a30THON KUCIOT.
29.I'eHeTHUECKas CBA3b HEOPTaHUYECKUX U XapakTepu30BaTh U3MCHEHUE CBOUCTB JIETYIHX BOJIOPO/IHBIX n.41

OpraHn4€CKUX BCHICCTB.

COEIMHEHUI HEMETAJIOB IO IEPUOAY U A- rpynnam NepuoIndecKou




30.Ilpakmuueckas paboma 3 «Pemenue
AKCIIEPUMEHTAJIbHBIX 3aa4 1o Teme «HemeTabn.
(C ucnonvzosanuem ooopyoosanusn «Touka pocmay)

31.KontposibHas padota 2 mo reme «Heopranudeckas
XUMHSD.

cucTteMbl. JJoka3pIBaTh B3aUMOCBSI3b HEOPTAHUYECKUX U OPTaHUYECKUX
coenuHeHui. COCTaBIATh YPABHEHMSI XUMUYECKUX PEaKUi,
OTpa)aroIIUX B3aUMOCBS3b HEOPIAHUYECKUX U OPTaHUYECKUX BEIIECTB,
OOBSACHATH UX HA OCHOBE

TEOPUH AIEKTPOJUTUUECKON AUCCOMALMY U IPEACTABIECHUN 00
OKHUCJIMTEIHbHO-BOCCTAaHOBUTENBHBIX ITpolieccax. [IpakTuuecku
pacrno3HaBaTh BELIECTBA C IOMOIIbI0 KAYECTBEHHBIX PEAKIINI Ha aHUOHBI

.42

Xumusi 1 Ku3Hb (3 1)

32.Xumus B IpOMBIIUIEHHOCTH. [TprHIIMIIBI
XMUMHUYECKOTO POU3BOJICTBA. XUMHUKO-
TEXHOJIOTUYECKHE MPUHIIUIBI IPOMBIIIIEHHOTO

MMOJIYYCHHA MCTAJIJIOB. HpOI/ISBOHCTBO 4YyryHa u CTajiu.

33.Xumus B ObITy. XMHUYECKasi MPOMBIIIIEHHOCTb U
OKpYXarolas cpeja.
(C ucnonvzosanuem ooopyoosanusn « Touxka pocmay)

34 UrtoroBbli ypok 1o Kypcy xumun 11 kmacca.

OOBACHATH HayyHbIE IPUHLIMIIBI TPOU3BO/ICTBA HA IPUMEPE
MPOU3BOACTBA CEPHON KUCIIOTBHI.

Hepqu/ICHSITI) IMPUHIUIIBEI XUMHUYCCKOT'O IIPOMU3BOJACTBA, UCIIOJIB3YCMBIC
IIpY ITOJIy4YEHUN YYyTI'yHa.

CocTaBiATh ypaBHEHUSI XMMUYECKUX PEAKIINM, TPOTEKAIOIINX IIPU
IIOJIYYEHUH YyI'yHa U CTaJIU.

CoOmronaTh mpaBuiia 0€301acHON pabOThI CO CPECTBAMH OBITOBOM
XUMHHA.

OOBACHATD MPUUMHBI XUMHUYECKOT0 3arps3HEHUS BO3IyXa, BOJOEMOB U
MOYB

1n1.43-45

1n1.46-47

HopMmbl ouieHOK 32 Bce BUAbI IPOBEPOYHbIX PadoT

«5» — YPOBCHBb BBIIIOJIHCHHA Tpe60BaHHfI SHAYUTECJIBHO BBIIIC YAOBJICTBOPUTCIILHOI'O: OTCYTCTBUEC OH_II/I6OK, KaK I10 TCKYIIEMY, TaK U 110 IPCAbIAYIICMY

yueOHOMY MaTepuaiy; He 0oJjiee 0OJIHOTO HeJl04eTa.

«4» — ypoBeHb BBINOJIHEHUS TPEOOBAaHUH BBILIE YOBIETBOPUTEIBHOIO: HATUYUE 2—3 omMO0K min 4—6 HEeZ0YETOB MO TEeKyIeMy YdeOHOMY
MaTtepuaiy; He 6osee 2 omuOoK Win 4 HeJOUYETOB MO MPOMIEHHOMY MaTepuaiy; UCIOJIb30BAHUE HEPALMOHAILHBIX TPUEMOB pelleHHs yueOHO 3a1auu.
«3» — MOCTAaTOYHBII MUHUMAJIBHBIA YPOBEHD BBIIIOJIHEHUS TPEOOBAHMIA, TPEIBIBISIEMBIX K KOHKPETHOH padoTe: He Oonee 4—6 ommbok mim 10
HEJO0YETOB M0 TeKYIIeMy ydeOHOMY MaTepuany; He 6onee 3—5 ommboK uiu He OoJiee 8 HEAOYETOB MO MPOIEHHOMY Y4eOHOMY MaTepu- aiy.

«2» — ypOBEHb BBINOJIHEHUS TPEOOBAaHUI HIKE yIOBIETBOPUTEIHHOIO: Hamure 6osee 6 omunook win 10 He0YeToB MO TEeKYIEeMY MaTepuay;

6onee 5 ommboK win 6oJiee 8 HEAOUETOB MO MPOHACHHOMY MaTepuaty.




TOUKA \’pocm
JladopaTopHublii onbIT: «3MeneHue pH B X0/1€e OKMCJINTENbHO-BOCCTAHOBUTEIbHBIX PeaKIMiD) '
Teopernueckoe BBesieHNE. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE PEAKIIMH, TPOTEKAIOLINE B BOJHBIX pacTBOpax, 4acTO CONPOBOXKAAIOTCS U3MEHEHUEM
BOJIOPO/IHOTO MOKa3aTeNsl, TaK KaK CPEH MPOIYKTOB MOXKET OBITh KaK KHCIIOTa, TaK U IIEJIOYb!
2KMnO4 + 3NazS03 + H20 = 2MnO2 3NaS04 + 2KOH 12 + Na SOs3 + H20 = NaSO4 + 2HI
2KMnOg4 + 3MnCl; + 2H20 = 5Mn0O; 2KCI + 4HCI
2KI + FeClz = FeCI2 + I, + 2KCI
Hacrosiimass pabota HOCHT HCCIIeOBaTeNbCKUN Xapakrtep. M3mepenne pH W aHaiM3 NOMYyYCHHBIX BEJIMYUH IMO3BOJSICT OOYYArOIIMMCS yYCTAaHOBUTH
HaIpPaBJIEHHOCTb MPOTEKAHUSI U3Y4aeMbIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.
IIpakTnueckas yacTb. []eny onvima: Ha OCHOBAHMHM aHalIM3a M3MeHEHHs pH yCTaHOBHUTH HaINpaBIEHHOCTb MPOTEKAHUS M3Yy4aeMBIX OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX MPOLIECCOB.
Ob6opynoBanne n MaTepuansl: qatduk pH; 8 crakano Ha 50 Mur; MITaTUB C 32KMMOM M KOJIBLIOM; NTPOMBIBAJIKA; AUCTHILIMpOBaHHAs Boja; 1o 20 mi
0,1M pacTBOpOB MoK 1A KaJus, IEpMaHranaTta kanus, uoja lz ¢ noguaom xanus, cyiabputa Hatpus, xsopuna mapranna(ll), xmopuaa xenesa(Ill) .
Texnuka 6e3omacHocty. 1.Ilepmanranar Kanusi — CHUIIbHBINA OKHCIUTEND!
2.130eraiiTe ero nmomnaaaHus Ha KOXY, €CJIH MOMAJET, TO MPOMOUTE BOJIOH, MPOTPUTE MECTO TOTIATaHMS BaTKOW ¢ pa30aBIEeHHBIM PAaCTBOPOM IIIaBEJIEBOM
KHCJIOTHI, a 3aTE€M TIIATEIbHO BEBIMOUTE PYKH C MBLIOM.
Uuctpykimsa. 3akpenure matuyuk pH B 3axume mrTatuBa. B 1ByX cTakaHax MOJATrOTOBBTE PACTBOPHI PEAreHTOB ISl OJHOW peakimuu (CcM. Tald .) .
[Torpy3ure natuuk pH B pacTBop nepBoro peareHtra He MeHee 4eM Ha 3 cM . Korna mokasanusi crabunusupyroTces, 3anumure 3HaueHue pH. TuiatensHo
OTIOJIOCHUTE JaT4MK, OCOOEHHO €ro YyBCTBUTENBHBIM AJIEMEHT, NUCTHJUIMPOBAHHOW BOJOM M MOTPY3UTE B PAcTBOP BTOPOTO peareHTra. 3amuiluTe
3HaueHune pH moce crabunuzammu nokasaHui mpuodopa.
He BrIHMMas naTymka U3 pacTBOpa BTOPOTO peareHTa, MpuieiTe B CTaKaH pacTBOp MepBoro pearenta. Habmromaiite usmenenue 3nauenuii pH. Tlocie
TOTO Kak BenuunHa pH nepecTaHeT M3MEHAThCS, 3allUIINTe €€ 3HaUeHHEe B TaOIuILy.
TiaTenbHO MPOMONTE JAaTYUK U aHAJIOTMYHO TOBTOPUTE U3MEPEHUS C OCTABIIMMUCS [TapaMU PEAreHTOB.

Odopmienune oTueTa. 3anosHUTEe TAOIHUITY.
PactBop 1-ro pearenta |PactBop 2-ro pearenra pH nocine
Ne onbiTa dopwmyia pH dopmyia pH CMELIMBaHUsA Habmonenus YpaBHEeHUE peaKIIUK
1 KMnOg4 Na>SOs3
2 I2 Na2SOs3
3 KMnO4 MnCl
4 Kl FeClz

KoHTpoJIbHBIE BOIIPOCHI

CocTtaBpTe  ypaBHEHHSI  HCCIEIYyEMbIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii. OObsicHUTE n3MeHeHus pH mpu ux npoTekaHuu.
3aoanus ona noocomosxu k I MA, BITP

[Ipennaraercs nepedeHb CIEAYIOUINX BEIIECTB: IEPMAaHTaHAT KaIusl, HOAUJ Kalblus, propus cepedpa, THIPOKCU] KaHsl, alleTaT aMMOHUS .
JlommycTUMO HCIIOJIb30BaHKE BOJHBIX PACTBOPOB BEIIECTB . BriOepuTe BeliecTBa, OKUCIUTETFHO-BOCCTAHOBUTEIbHASI PEAKIIHSI MEKY KOTOPBIMH




CONIPOBOXKIACTCS U3BMEHEHHEM I[BETA PACTBOPA . 3aMUIIUTE YPAaBHEHUE 3TOM PEaKI[MU, COCTABHTE AJICKTPOHHBIN OallaHC, YKAKUTE OKUCITUTENb U
BOCCTAHOBUTCIIb .

Pemenne:

12KMnOg4 + Calz + 12KOH = 12K>MnOs4 + Ca(103)2 + 6H20

KMnO4 — oxucnurens 3a cuét Mn+7 Cal, — Boccranosurens 3a cuer -1

TOUKA \!pocm
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	Химия и жизнь
	Демонстрации. (С использованием оборудования «Точка роста»)
	Лабораторные опыты. (С использованием оборудования «Точка роста»)
	Практические работы (С использованием оборудования «Точка роста»)

	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	Нормы оценок за все виды проверочных работ
	Лабораторный опыт: «Изменение рН в ходе окислительно-восстановительных реакций»

	Перечень доступных источников информации


