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1.ITosicHuTe/IbHASA 3aMIUCKA

PaGouast mporpamma 1o npeamery «XuMus» Ha YpoBeHb cpennero oomiero oopazosanus (10- 11 xkmaccer) MBOY COIII Ne20 pa3paboTaHa B
COOTBETCTBHH C:
- ®enepanbabiM 3aKOHOM OT 29.12.2012 1. Ne 273- d3 «O06 o6pazoBanuu B Poccutickoit deneparumy;
-DenepanbHBIM  TOCYJAPCTBEHHBIM — 00pa30BaTENbHBIM  CTaHAAPTOM cpeaHero oOmiero obOpaszoBanusi (DemepaibHBI  TOCYIapCTBEHHBIN
o0pa3oBaTeNbHBIN CTaHIAPT CPEAHETO OOIIEero 00pa3oBaHus, YTBEPKIACHHBIM IIprKa3oM MuHucTepcTBa 00pa3oBanus U Hayku P® ot 17 mas 2012 1.
N 413 ¢ u3mMeHeHUsIMH 1 JOTOTHeHUsIMU 0T 29 nekadpst 2014 1., 31 nexadbps 2015 1., 29 urons 2017 r., 24 centsiops, 11 nexabps 2020 r.;
- Ilonoxxenuem o paboueil mporpamme ydeOHOro mpeaMeTa, Kypca Il YpOBHS HayallbHOTO, OCHOBHOT'O, CpeIHEro ooOiero oOpa3oBaHuUS,
peanuzytouux GI'OC HOO,OI'OC OO0, dI'0OC COO, yrBepxkaennoro npukazom aupekropa MbOY COL Ne 20 ot 04.06.2021 Ne 464-o1;
HA OCHOBe

OcHoBHOI 00pa30BaTENLHON MPOTrPaMMEBI cpeaHero oomero odpazosanus MbOY COI
Ne 20, yTBepkaeHHON TPUKa30M 10 0011e00pa3oBaTenbHOMY yupexkaeHuo oT 24 urons 2021 r. Ne 500-o1;

€ y4eToM

- [IpumMepHO# IporpaMMbl cpeHero oouiero oopa3zoBaHusi, OJOOPEHHON pelieHreM (eaepaibHOro yueOHO-METOAUYECKOr0 00bEeAMHEHUS 110 00LIEMY
obpazoBanwuio (mpoTokost ot 28 utons 2016 r. Ne 2/16-3)
- Paboueit mporpammel Boctiutanus «Hacnenuey, yrBep:kIeHHOM nmpuka3oM o obiieodpazoBaTensHoMy yupesxkaeHuto ot 17 mass 2021 r. Ne 360-ox;

B paboueii mporpamMMe Hanuid oTpakeHue ueau m3ydeHuss xumuu B 10-11 kmacce (yriryOneHHBI ypOBEHB) Ha YPOBHE CPEIHETO OOIIETO
o0pa3oBaHMsl, U3II0KEHHBIE B MOSICHUTENBHOM 3amnucke K [IpumepHoii mporpaMMe Mo XUMHH:

dopMupoBaHUE YMEHHSI BHJIETh M MOHUMATh IICHHOCTh O0Pa30BaHUS, 3HAYMMOCTh XUMUYCCKOTO 3HAHUS JIJIS KaXKJIOTO YEIIOBEKA, HE3aBUCHMO
OT ero Mpo¢eCCUOHATBEHON e TEILHOCTH.

dopmupoBaHre YMEHHUS pa3indarh (PaKThl U OIEHKH, CPAaBHUBATHh OICHOYHBIC BBIBOJBI, BUICTh MX CBS3b C KPUTECPUSIMH OIICHOK W CBS3b
KPUTEPUEB C OMpeAeNICHHONW CUCTEMOM IIEHHOCTe!, (OPMYIUPOBATh M OOOCHOBHIBATh COOCTBEHHYIO TTO3HIIHIO.

dopmupoBaHKE EITOCTHOTO MPEICTABICHHSI O MAPE W PO XMMHH B CO3JIaHUU COBPEMEHHOW €CTECTBCHHOHAYYHON KapTHHBI MUPA; YMCHHS
OOBSICHATh OOBEKTHI M TMPOLIECCHl OKPYXKAIOIIEH EeHCTBUTENIBHOCTH (TMPUPOIHOM, COIMAIBHOMN, KYIbTYPHOM, TEXHUYECKON Cpebl), UCIONb3YS s
3TOTO XUMHUYECKUEC 3HAHUS.

[IproOperenue ombiTa pa3HOOOpa3HON AEATEILHOCTH, OMbITA MO3HAHUS M CaMOTO3HAHMS; KJIFOYEBBIX HABBIKOB, UMEIOIIUX YHHBEPCATHHOE
3HAYCHHUE JUTS PA3IUYHBIX BHJIOB JCATEIHHOCTH (HABBIKOB PEUICHHS TPOOIEM, MPUHATHS PEIICHHMA, MOWCKA, aHain3a U 00pabOTKH HWH(OPMAIIHH,
KOMMYHHUKATUBHBIX HABBIKOB, HABHIKOB U3MEPEHUH, HABBIKOB COTPYIHUUYECTBA, HABBIKOB 0€30MacHOr0 00palieHus ¢ BelecTBaMU B MTOBCETHEBHOM

Cosznanue 0JaronpUsTHBIX YCIOBHHA JUTSI IPUOOPETEHUS IIKOJILHUKAMH OITBITa OCYIECTBICHUS COITHATEHO 3HAYNMBIX JICIT.

OcHOBHbIE 3a0ayu U3y4eHUs: Kypca:



dbopmMupoBaTh y 00yJarOUUXCsl YMEHUS BUACTh U TIOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYMMOCTh XMMHUYECKOTO 3HAHUS JIJIST KAXKIO0T0 YeJIOBEeKa
HE3aBHUCHUMO OT -€ro MPOPECCUOHATBHON IEATSIbHOCTH;
(hopMHUPOBATH MPECTABICHUS O XUMHUYECKONW COCTABJISIFOIIEH €CTECTBEHHOHAYYHOH KapTHHBI MHPA; YMEHUS OOBICHATH OOBEKTHI M IMPOIECCHI
OKpY>Karollen IeMCTBUTEIIBHOCTH, UCIIOJIB3YS ISl 3TOI0 XUMUYECKHUE 3HAHMUS;
OBJIAJICBATh METOJIAMH HAYYHOT'O ITO3HAHUS Ui OOBSICHEHUS XMMHYECKUX SIBJICHUH M CBOWCTB BEIIECTB, OIEHKH POJM XHMHH B Pa3BUTHH
COBPEMEHHBIX TEXHOJOTHI U NOJIYYEHUH HOBBIX MATEPHUAJIOB;
BOCIIUTHIBATH YOCKICHHOCTh B MIO3UTUBHON POJIM XMMHH B )KU3HU COBPEMEHHOTO O0IIECTBA, HEOOXOIMMOCTHA TPAMOTHOTO OTHOIICHUS K CBOEMY
3JI0pPOBbBIO U OKPYKAIOIIEH Cpee;
MIPUMEHSITH IMOJTY9CHHbBIC 3HAHUN IS O€30MacHOTO MCIIOJIb30BAHUS BEIIECTB M MATEPUAJIOB B OBITY, CEIBCKOM XO3SIICTBE M Ha MPOU3BOJICTBE,
pelieHusl MpakTUYEeCKUX 3aJad B IOBCEIHEBHOW >KM3HU, MPEAYNPEKACHUS SBICHUI, HAHOCSIIMX BpeI 3J0POBBIO YEJIOBEKAa M OKpYKArOLIEH
cpene;
pa3BHUBATh IMO3HABATEIHHBIC HHTEPECHI, MHTECIUICKTYaIbHBIC M TBOPUYECCKHE CIIOCOOHOCTH YYAITUXCS B IMPOIIECCE U3YUCHUS MU XUMHUYECKON HAYKH
U €€ BKJIaJla B COBPEMEHHBIN HayYHO-TEXHUUYECKHUI IIPOrpecc;
(hOopMHUPOBATH BAKHEHIIINE JIOTUYECKUX OIEpaIlii MBINUICHHUS (aHAIU3, CHHTE3, 0000IIeHHEe, KOHKPETH3aIUs, CPABHCHUE W Jp.) B IpoIecce
MO3HAHUSI CUCTEMbI BAKHEHIITUX TOHSATHUM, 3aKOHOB M TEOPUM O COCTABE, CTPOCHUHU U CBOMCTBAX XMMUYECKUX BEIIECTB;
OBJIaJICBaTh KJIIOYEBHIMU KOMIETEHIUAMH (y4eOHO-TI03HABATEIbHBIMH, HH()OPMALIMOHHBIMHU, IIEHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMU)
BOIUIONIATH B KU3Hb OIIBIT JIeJI, HAIIPaBJICHHBIX Ha 3a00TYy O CBOEH CEMbE, POJHBIX U OJIM3KHUX;
peanu30BbIBATh TPYAOBOM OIBIT, ONBIT YYaCTUs B TPOU3BOICTBEHHOMN MTPAKTHUKE;
pealn30BhIBAaTh OMBIT JIEJ, HAMPaBICHHBIX HA IMOJIb3y CBOEMY POJHOMY cely, CTpaHe B II€JIOM, OMBIT JESATENLHOTO BBIPAKEHHUS COOCTBEHHOMN
rpak1aHCKOW MO3ULINH;
pPeanu30BBIBATH OIBIT IPUPOAOOXPAHHBIX JIETT;
HaKaruIMBaTh U IPUMEHSTH OTBIT Pa3peIICHHs] BO3HUKAIONUX KOH(IMKTHBIX CUTYaIlui B IIIKOJIE, IOMa WJIM Ha YIIUIIC,
MCIIOJIb30BAaTh OIBIT CAMOCTOATEIHLHOTO MPHOOPETEHNSI HOBBIX 3HAHUM, TPOBECHUS HAYYHBIX UCCIIEIOBAHUN, OMBIT MPOEKTHOM 1eATENbHOCTH;
MPUMEHATH OIBIT W3YYEHUs, 3aIIUTHl U BOCCTAHOBJIEHUS KYJIbTYPHOT'O HACIIEUs UYEJIOBEYECTBA, OIMBIT CO3/IaHUS COOCTBEHHBIX MPOU3BEIACHUMN
KYJIbTYPBI, OIIBIT TBOPYECKOTO CAMOBBIPAKEHUS;
JIEMOHCTPUPOBATH OMBIT BEJICHUSI 3J0POBOTO 00pa3a KU3HHU U 3a00THI O 3JI0POBBE JAPYTUX JTIOJEH;
BOIUIONIATH B KU3Hb OMBIT OKa3aHUS MOMOIIN OKPY>KAFOIIKUM, 3a00ThI O MAJIBIIIAX WM TOKUIIBIX JHOJSX, BOJTOHTEPCKUIA OTIBIT;
ONBIT CAMOTNIO3HAHUS U CAMOAHAJIN3A, OMBIT COIMAJIBHO MPUEMIIEMOT0 CAMOBBIPAKEHUS U CaMOpeaTi3allun
HAKalJuBaTh OMBIT JIeJ, HAMPaBJICHHBIX Ha 3a00Ty O CBOEH ceMbe, POAHBIX U ONU3KHUX, TPYIOBOU OMBIT, OMBIT y4acCTHS B MPOU3BOJICTBEHHOM
MPaKTHUKE;
HAKallJUBaTh OMBIT JeJ, HalpaBJICHHBIX HAa TOJb3y CBOEMY POJHOMY Cely, CTpaHe B IEJOM, OMNBIT JAEATEeIHHOTO BBIPAKEHHUS COOCTBEHHOM
rpakIaHCKOW MO3ULINH;
HAKaIUIMBaTh ONBIT TPUPOJTOOXPAHHBIX JETT;



(OopMHPOBATH OTBIT Pa3pelIeHUs] BOSHUKAIOMUX KOH(PIUKTHBIX CUTYAIMH B MIKOJIE, J0Ma WK HA YJIHIIE;

(GpMUPOBaTh OIBIT CAMOCTOSTEIBHOI'O IPUOOPETEHNS] HOBBIX 3HAHUM, IPOBEIEHHUS HayUHBIX UCCIIEOBAHUI, ONBIT IPOEKTHOM EATEIbHOCTH;
HAKaIUIMBaTh OMBIT M3YyYCHHS, 3aIIUTHl U BOCCTAHOBJICHUS KYJIbTYpHOT'O HACJIEIUs YEJIOBEYECTBA, OMBIT CO3/aHUS COOCTBEHHBIX NPOU3BEICHHN
KYJIBTYPBI, OIIBIT TBOPYECKOTO CAMOBBIPAXKECHUS;

(bopMHPOBATh OIBIT BEACHHUS 310pPOBOT0 00pa3a >KU3HU U 3a00ThI O 3J0POBbE APYIHUX JIIOACH;

pa3BUBATh OIBIT OKA3aHUS IIOMOILIHM OKPYKAIOLIMM, 3a00Thl O MaJbIIIAX UM MOKUIBIX JIIOJSX, BOJIOHTEPCKUMN OIIBIT;

HAaKaIUIMBAaTh OIBIT CAMOIIO3HAHUS U CAMOAHAJIN3a, OIIBIT COLUAIBHO IPUEMIIEMOI0 CAMOBBIPAXKEHUS U CaMOPEAIN3ALUH.

[Iporpamma paccuntana Ha uzydenue xumuu B 10-11 kiaccax B o0beme 340 yueOnbix gacoB (10 kiace - 5 yacoB B Hezpento, 170 yacoB B rox;
11 kiace - 5 yacoB B Hegenmo, 170 yacoB B roj)

[IporpamMma opreHTHpOBaHA Ha HCIIONb30BaHue yaeOHuKka: Epemun B.B. Xumus: yrioyOnennsiii ypoBenb: 10 kiacc, 11 kirace/ yueOHHK
B.B.Epemun, H.E.Ky3smenko. B.M.Tepenun, A.A.npo3nos,B.B.Jlynun; noxa pen.B.B.Jlynuna. -7 uzn, M.:[Ipoda. 2020.-Poccuiickuii yueOHHK

[Ipenycmotpens! crieayromue (GopMbl OPraHU3alMi Y4eOHOro nmpouecca — ypok — JISKIHUS, YPOK — CEMHUHAp, YPOK - 3adeT, MPAaKTUIEeCKHUEe U
naboparopHbie paboThl, KOMOMHUPOBAHHBIN YPOK U JIP.

Buabl TeKyero KOHTPoJIsi 3HAHUI, yMeHN i U HABBIKOB YYAIHXCS:

yCcTHBIE (YCTHBIM OTBET Ha IMOCTABJICHHBIN BOIIPOC, PA3BEPHYTHIM OTBET IO 33JJaHHOW TeMe, YCTHOE COOOIICHUE 10 M30paHHOW TeMe, 3a4eT 110
TeMe U 1p.);

MUChMEHHBIC (MMCbMEHHOE BBIMIOJTHCHHE TPEHUPOBOYHBIX YIIPAKHEHUH, Ta00PATOPHBIX, MPAKTHICCKUX Pa0OT, BHITOJTHEHUE CaMOCTOSTSIILHOM
paboThl, TUCHMEHHON IPOBEPOYHOI pabOThI, KOHTPOILHOU PabOTHI, TECTOB U JIp.)

[TpomMexxyTodHasi aTTecTarysl YYaluxcsl MO MOJYTOMUSM SIBISICTCS TPOMEKYTOYHON TEKYIIeH arrecTalieil, MpoMeKyTodHas aTTeCcTamus 1o
OKOHYAaHHUU Y4eOHOTO rofia — MPOMEKYTOUHOM To/oBol arTecTaruei. [IpomexxyTouHass TeKylas aTTecTalusl OMpeeNseTcs OIEHKON 3a MOIyroaue.
Pe3ynpratuBHOCTE OOy4YEHHS TIO TIOJTYTOIUSM OIEHWUBACTCS IO MTOTAM TEKYIIEro KOHTPOJIA. B TOMOBOW MPOMEXYTOYHOW aTTECTAIIUU yYaCTBYIOT
ydalqiecsi, yCIelmHo OCBOMBIIKE MporpaMmy oOydeHus mo mpeameTy. [IpoMmexxyrouHas rofgoBas artecTanus MO0 XUMHUU B (opMe IK3aMeHa MOXKET
MPOBOJIUTHCS HA OCHOBAHWM PEIICHUS IIearOTHYeCKOr0 COBETAa B COOTBETCTBUU ¢ [loJOXKEHMEM O CHCTeMe OICHOK, (opMax, TOpsAKE WU
MEePUOAMYHOCTH MPOBEICHUS TEKYIIETO KOHTPOJIIS, MPOMEKYTOuHOM arTecTanuu yyamuxcs MbBOY COLI Ne 20 r. benropona

2.IlnanupyemMble pe3yabTaThl OCBOEHHS COJAEpP:KaHUs Kypca

B o6nactu mpeaMeTHBIX pe3yJibTaTOB 00pa30BaTEIbHOE YUPEXKIEHUE CPEIHEro 0011ero 00pa3oBaHus MPEIOCTABIISAET YUEHUKY BO3MOKHOCTh
Ha CTYINEHU Cpe/iHero (ITOJHOro) 001ero oopa3oBaHus Ipy U3yYeHUH XUMUHU
BbinyckHUK Ha yri1y0JIleHHOM YPOBHEe HAYUMTCS:



packpvieams Ha IPUMEpax pojb XMMHUU B (POPMHUPOBAHUM COBPEMEHHOH Hay4yHOM KapTHUHBI MHpa U B NPAKTHUUECKOW AEATEIbHOCTH 4YEIO0BEKa,
B3aUMOCBS3b MEXAY XUMMUEH U APYTUMH €CTECTBEHHBIMU HAayKaMU;

ULIIOCMpUpO6ams Ha IPUMEPAX CTAHOBJICHUE U 3BOJIIOLIUIO OPTaHUYECKON XMMHUU KaK HAyKU Ha Pa3IMYHbIX UCTOPUYECKUX ITANAX €€ Pa3BUTHS;

ycmanaeaueams NPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAY CTPOCHHMEM aTOMOB XMMHUYECKUX DIEMEHTOB M NEPUOJUYECKUM H3MEHEHHEM CBOMCTB
XUMHNYCCKHUX 3JICMCHTOB U UX COGI[I/IHCHI/II71 B COOTBETCTBHH C IMOJIOKCHHUEM XUMHUUYCCKUX DJICMCHTOB B HGpHOIIH‘-IGCKOfI CHUCTEMCE,

aHanu3UpPo6ams COCTaB, CTPOCHHE M CBOWCTBA BEIIECTB, IPUMEHSAA IOJOXKEHUS OCHOBHBIX XMMMYECKHX TEOPHH: XMMHYECKOTO CTPOCHMS
OopraHvueckux coeauHeHni A.M. bymiepoBa, cTpoeHuss aTOMa, XMMHUYECKOM CBSA3H, JJIEKTPOJIMTHYECKOM IUCCOLMALUU KHUCIOT U OCHOBAHMIA,
YCTAaHABJIMBATh IPUYNHHO-CJIEICTBEHHBIE CBA3U MEXK/y CBOMCTBAMH BEILIECTBA U €TI0 COCTABOM U CTPOCHUEM;

npuMensmyb MpaBUiIa CUCTEMAaTHUECKOW MEKIYHApOJAHOM HOMEHKJIATYyphl KaK CPEJCTBA PAa3IMYEHUS U UIACHTH(UKALUN BEIIECTB [0 UX COCTaBY U
CTPOCHHIO;

cocmaensims MOJIEKYJISIPHBIE U CTPYKTYypHbIE ()OpMyJibl HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB KaK HOCUTENeH HMH(OpPMALUU O CTPOESHUU
BEILICCTBA, €0 CBOMCTBAX U IIPUHAUICKHOCTHU K ONPEICIEHHOMY KJIacCy COCIUHEHUM;

00bACHAMb IPUPOY U CITOCOOBI 00pa30BaHMs XUMUYECKOH CBSI3U: KOBAICHTHOHU (MOJSIPHON, HEMOISIPHOW ), HOHHOH, METAJUNTMIECKOM, BOJOPOIHOM
— C LIEJIBIO ONPEEIICHUS XMMUYECKOM aKTUBHOCTHU BELIECTB;

xapakmepuzoeéams (QU3NUECKUE CBOMCTBA HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M YCTAHABJIMBAaTh 3aBUCUMOCTh (DU3MYECKHX CBOMCTB
BELIECTB OT TUIIA KPUCTAININYECKON PELLETKH;

Xapaxmepu306ams 3aKOHOMEPHOCTH B U3MEHEHUU XUMUYECKHMX CBOWCTB IIPOCTBIX BEILECTB, BOJOPOIHBIX COEAUHEHUMN, BBICIIUX OKCUIOB M
TUJAPOKCHUJIOB;

npueodumb IMPpUMEPLI XUMHUYCCKUX peaKuHﬁ, PACKPBIBAIOIINX XAPAKTCPHBIC XUMHYCCKUC CBOMCTBA HCOPraHNM4YCCKUX W OPraHUYCCKUX BCIICCTB
HN3YUYCHHBIX KJIACCOB C LECJIBIO UX I/II[GHTI/I(l)I/IKaIII/II/I 1 00BACHEHUS 00JaCTH MIPUMCHCHUS

onpeodenams MEXaHU3M pEakLUU B 3aBUCHMOCTH OT YCIIOBUHM MPOBEACHUS PEaKIUU M MPOTHO3UPOBATh BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKUX
peakLyil Ha OCHOBE TUIIa XMMUYECKOM CBA3M U AaKTUBHOCTU PEAreHTOB;

YCmManasnueams 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKHUX COCTUHEHUH OT XapaKTepa B3aUMHOTO BIMSHHS aTOMOB B MOJIEKYJax C
LIEJIBIO IPOTHO3UPOBAHUS IPOAYKTOB PEAKIUU;

YCMAaHasnueams 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW peakUuH U CMEIIEHHs XHMHYECKOTO PAaBHOBECHS OT Pa3IMYHbIX (AKTOPOB C LENbIO
OINpELIETICHUS ONTUMAJIbHBIX YCIOBUN IIPOTEKAHUS XUMUYECKUX IIPOLIECCOB;

YCMAaHAéIueams TEHETUYECKYI0 CBS3b MEXKAY KJIaccaMd HEOpraHMYeCKMX M OpPraHMYeCKHUX BEUIECTB JUIsi OOOCHOBAaHHS MPUHIUIHAIBHOMN
BO3MOXXHOCTH ITOJYUCHUA HCOPTraHNYCCKUX U OPraHUYCCKUX COG)II/IHGHI/II\/'I 3aaHHOI'0 COCTaBa U CTPOCHUA,

noobupams PEAreHThl, YCIOBUS WM ONPEAEIATh NPOAYKTHI peakluil, MO3BOJSAIOIIMX PEaTn30BaTh J1a0OPATOpHbIE M MPOMBIIUIEHHBIE CIIOCOOBI
IMOJIYYCHUA BaKHEHIITHX HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB;



onpeoenamp XapakTep cpedbl B pe3ybTaTe MUAPOJIN3a HEOPraHMUYECKUX M OPraHWYEeCKUX BEIIECTB M NMPUBOAUTH MPUMEPHI THIPOJIU3a BEUIECTB B
MOBCETHEBHOM JKM3HU YEIOBEKa, OMOJOrMUECKIUX OOMEHHBIX IPOIeccax U MPOMBIIUIEHHOCTH;

npueooums TPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIUil B MPHPOJE, NPOM3BOJICTBEHHBIX IPOLECCaX U IKHUIHEAEATEIHHOCTH
OpTraHU3MOB;

00OCHOBBIBATh NMPAKTHUECKOE UCTIOIH30BAHUE HEOPTAHUYECKUX M OPTraHUYECKHUX BEIECTB U UX PEAKLUI B IPOMBIIUIEHHOCTH U OBITY;

8bINOIHAMbG XUMHUUECKHUH SKCIIEPUMEHT IO PACIIO3HABAHUIO U MOJYYEHHUI0O HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB, OTHOCAUINXCA K Pa3IMYHBIM
KJlacCaM COEJUHEHHWI, B COOTBETCTBHM C MpaBUJIaMH U IpueMaMu Oe30macHOM paboThl ¢ XUMHYECKHMMH BEIIECTBAMU U J1AOOPATOPHBIM
o0opyI0oBaHUEM;

npo8oOUMsb PACYEThl HA OCHOBE XUMHUYECKUX (HOPMYI U YPaBHEHHM peakIHii: HaX0XK/IEHUE MOJIEKYJISIPHOM (hOpMyIIbl OPraHHYECKOT0 BEIECTBA MO
€ro IUIOTHOCTH M MAacCOBBIM JIOJSIM DJIEMEHTOB, BXOISIIMX B €ro COCTaB, WJIM IO MPOAYKTaM CrOpaHHs; pacdeThl MacCOBOW 0N (Macchl)
XUMHAYECKOTO COSIMHEHHSI B CMECH; pacyeThl Macchl (00beMa, KOIMYEeCTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIIH OAHO M3 BEUIECTB AaHO B M30BITKE
(umeet mpuMecn);

pacueThl MaccoBOW WM OOBEMHOW JOJHM BBIXOJAA MPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOXKHOTO; PacdeThl TEIUIOBOTO 3¢ (eKTa peakuuu;
pacueTsl 00BEMHBIX OTHOILICHUHN ra30B MPU XUMUYECKUX PEAKIIUIX; pacyeThl Macchl (00beMa, KOJMYECTBa BEIIECTBA) MPOAYKTA PEAKIIUU, €CIIU OHO
U3 BEILECTB JIaHO B BUJIE PACTBOpPA C OMPEAEIIEHHON MacCOBOM 10Jiel paCTBOPEHHOTO BEIIECTBA;

UCNoIb306ams METOJbl HAyYHOTO IO3HAHUS: aHAJIW3, CUHTE3, MOJAEIMPOBAHHWE XHMHUYECKUX IPOLECCOB W SBICHUM — MPH PEIIeHUU Y4eOHO-
HCCIIeIOBATENECKUX 3a7a4 M0 U3YUEHHIO CBOMCTB, CHOCOO08 NOIYUeHUs. U PACNO3HABAHUS OP2AHUYECKUX eUleCne;

BJIJIETh MPABHJIAMH 0€3011acHOTO OOPALICHUS C €IKUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMHUH;

ocyujecmensams MOUCK XUMHYECKOH MHPOPMAIIUH 110 Ha3BaHUSM, HIEHTH(UKATOpaM, CTPYKTYPHBIM (pOpMyJiaM BEIIECTB;

KpUMuyecky OyeHusams W MHTEPIPETHPOBATH XUMHUECKYI0O WH(POPMAIHNIO, COACPKAIIYIOCS B COOOIICHUSX CPEICTB MAaccoBOW HH(OpMaIuw,
pecypcax VHTepHeTa, HAy4HO-TIONMYJSPHBIX CTaThsIX C TOYKHA 3PEHUS E€CTECTBEHHO -HAYYHOW KOPPEKTHOCTH B IEJSIX BBISBICHUS OMIMOOYHBIX
CyXJleHUH 1 (opMUpPOBaHUS COOCTBEHHOM MO3UIINH;

ycmanasnueams B3aUMOCBA3M MEXIy (akTaMH U Teopueid, NMPUUMHONM M CIEJACTBMEM INpU aHajIu3€e MPOOJIEMHBIX CUTyallMid M OOOCHOBAaHUU
MPUHUMAEMbIX PELICHUH Ha OCHOBE XMMHUECKUX 3HAHU;

npeocmaenams MyTH pelIeHus TII00ANbHBIX MPOOJIeM, CTOSIIMX Hepes YelIOBEUYEeCTBOM, U MEPCIEKTUBHBIX HANpPaBICHUN Pa3BUTHS XMMHUYECKHX
TEXHOJIOTUH, B TOM YHUCIE TEXHOJOTHH COBPEMEHHBIX MaTepHalioOB C PA3IUYHOM (YHKIMOHAIBHOCTHIO, BO30OHOBISEMBIX HCTOYHHUKOB CHIpBS,
nepepadOTKH U YTHIIN3AIIUH TPOMBIIUIEHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK HA YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThHCS:

@opmynuposams TENb UCCIIEAOBAHUS, BBIIBUTATh U MPOBEPATH SKCIEPUMEHTAIHHO THIIOTE3BI O XMMUYECKHX CBOWMCTBAX BEIIECTB HA OCHOBE HMX

COCTaBa M CTPOCHUS, HX CITOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINHU, O XapaKTepe U MPOAYKTAaX Pa3IHIHBIX XUMHUECKUX PEaKIINi;
6



CamocmosimenvHO NIAHUPO8ams ¥ TPOBOAUTH XMMHUYECKUE SKCIEPHMEHTHI C COOJIOJCHHEM IpaBHi Oe30macHOi paboThl € BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;

uHmMepnpemuposams JTaHHBIE O COCTABE U CTPOCHUH BEIIECTB, OJTYYCHHBIE C IIOMOIIBIO COBPEMEHHBIX (PU3MKO-XMMUUECKUX METOIOB;

ONUCHIBAMb COCTOSHHE AIICKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHHUUECKUX MPEACTABICHUN O CTPOCHUH aToMa Ul OOBSICHEHUS
PE3yIbTAaTOB CHEKTPAIBFHOTO AaHAIN3A BEIIECTB;

xXapakmepuzoeams POIb a30TOCOACPKALIUX T'eTEPOLUKINICCKUX COCIUHEHHI M HYKJICHMHOBBIX KUCJIOT KaK Ba)KHEHIIMX OMOJIOTMYECKH aKTUBHBIX
BEIIECTB,;

NPO2HO3UPO6AMb BO3MOKHOCTh MTPOTEKAHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHUi, JISKANIMX B OCHOBE NMPHUPOIHBIX M IPOM3BOACTBEHHBIX
HPOLIECCOB.

MeTanpeaMeTHble pe3yJbTaThl Kypca
PeryisiTuBHBIE YHHBePCAJIbHBIE YUeOHbIE el CTBUS
BbINyCKHHUK HAYYHTCSI:

CaMOCTOATCIIBHO ONIPCACIIATh HCIINU, 3a/1aBATh IIapaMETPhl U KPUTCPUH, 110 KOTOPBIM MOKHO OIIPCACINUTD, UTO LEJIb JOCTUTHYTA,

OLICHUBATh BO3MOJXKHBIC IOCICICTBUS JOCTH)KCHHUS MMOCTABJICHHOHN LM B JNEATCIbHOCTH, COOCTBEHHOW JKU3HHU M YKU3HH OKPYKAIOLIUX JIFOJICH,
OCHOBBIBAsICh HA COOOPAKEHUAX ITUKH U MOPAIIH;

CTaBHUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4 B 00pa30BATEIILHOM ACATEIBHOCTU M )KU3HCHHBIX CUTYAIHSIX;

OLICHHBATh PECYPCHI, B TOM YHCJIE BPEeMs U APYrHe HeMaTepHalbHbIe PECYPChl, HEOOXOIUMBIE ISl TOCTHKEHHS TIOCTABJICHHOH 1IEJIH;

BI)I6I/IpaTI) IMYyTb AOCTHXKCHUS LCIIHU, INITAHUPOBATH PCIICHUC ITOCTABJIICHHBIX 3aaa4, OITUMU3HUPYSd MAaTCPHUAJIbHBIC U HEMATCPHUAJIIbHBIC 3aTPAThI;

OpraHu30BbIBaTh AP(HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHKEHHUS TOCTABJIEHHOW LIENH;

COTIOCTABIISTH TTOJTyYE€HHBIN PE3yIbTAT ISSITEILHOCTH C IIOCTABJICHHOH 3apaHee [elbIO.

IMo3HaBaTe/IbHBIE YHUBEPCAJIbLHbIE YUeOHbIE el CTBUS
BbINyCKHHUK HAYYHTCS:

UCKaTh U HAXOJHUTh OOOOLICHHBIE CIIOCOOBI PEeNIeHNs 3aa4, B TOM YHCIIE, OCYIIECTBISATh pa3BEepHYTHIH NHOOPMAIIMOHHBIN TIOMCK M CTABUTh Ha €r0
OCHOBE HOBbIE (y4eOHbIEC U TTO3HABATEILHBIC) 33/1a4H;

KPUTUYECKH OLCHMBAaTh M HMHTEPIPETHPOBATh HMH(GOPMAIMIO C pa3HBIX [O3WIMH,  pacrmo3HaBaTh W (UKCHPOBATh IMPOTHBOPEYUS B
MH(QOPMAIIMOHHBIX UCTOYHHKAX;

UCIIOJIb30BATh PA3JIMYHBIC MOJICIIbHO-CXEMATHUECKHE CPE/ICTBA IS TIPEICTABICHHUS CYIIIECTBEHHBIX CBSI3eH M OTHOIICHHIA, a TAK)KE MPOTUBOPEUHH,
BBISIBJICHHBIX B I/IH(i)OpMaHI/IOHHI)IX HCTOYHHUKAX,

HaxOJIUTh U IIPUBOJIUTHh KPUTHUECKUE aPTYMEHThI B OTHOIIEHUH JIEUCTBUI U CYKJIEHUU IPYroro; CIIOKOWHO U pa3yMHO OTHOCHTHCS K KPUTHYECKUM
3aMe4yaHMsIM B OTHOILIEHUU COOCTBEHHOTO CYXKJIEHUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;
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BBIXOJWTH 32 paMKHU y4eOHOro MpeIMeTa M OCYHIECTBIISITH LI€JICHANpPAaBICHHBIH MOUCK BO3MOXHOCTEH JJii IIHPOKOrO IMEpPeHoca CPEeACTB U
CIIOCOOOB JCHCTBUS;

BBICTPAaUBaTh WHJIMBUIYaJIbHYIO 00pA30BaTE/IbHYI0 TPAaGKTOPHUIO, YUWUTBHIBasi OIPAHUYEHUS CO CTOPOHBI JIPYIMX YYaCTHUKOB U PECYpPCHBIE
OI'paHUYEHUS;

MCHATH U YACPIKUBATDL PAa3HbIC ITIO3UIIUU B O3HABaTEIbHOU JACATCIIbHOCTH.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS
BbInyCKHUK HAY4YUTCSH:

OCYILIECTBIIAThH JEJIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHHUKAaMH, TaK U CO B3POCIBIMH (KaK BHYTpU OOpa3oBaTeIbHON OpraHH3alluH, TaK U 3a ee
npeneiaaMu), MOA0MpaTh MApTHEPOB AJIsA JAENOBOM KOMMYHHMKAIIMM HCXOJ U3 COOOpPaXXKEHHM pEe3yJlbTaTUBHOCTH B3aUMOJCHCTBHUS, a HE JUYHBIX
CHMIIATHIL;

IIPU OCYIIECTBJICHUU TPYNIOBOH pabOTHl OBITH Kak PYKOBOIMTENEM, TaK M WICHOM KOMAaHJAbI B Pa3HBIX POJSX (TeHepaTop HIEH, KPUTHK,
WCIIOJIHUTEIIb, BBICTYNAIOIIHNM, SKCIIEPT U T.1.);

KOOPAWHHUPOBATH U BBIIIOJIHATH pa60Ty B YCJIOBUAX pCAIbHOT'O, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;

pa3BepHYTO, TOTUYHO U TOYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCTIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX U MUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH()JIMKTOTEHHBIE CUTYAaIlMH U MPEJOoTBpaIlaTh KOHGIMKTHI 10 UX aKTUBHOW (pa3bl, BBICTpAMBATh JEJIIOBYI0 U 00pa3oBaTelbHYIO
KOMMYHHKAIIUIO, H30erast TMYHOCTHBIX OIICHOYHBIX CY)KICHUM.

JIn4HOCTHBIE pe3yIbTaThl
y 8bINYCKHUKA 0yoym cghopmuposanul.
— B LIEGHHOCTHO-OPUEHTALIMOHHOMN chepe — oco3HaHue POCCUMCKON TpaXIaHCKON UACHTUYHOCTH, TYMaHU3Ma, LEIeYCTPEMIIEHHOCTH;
— B TpyAOBOH chepe — comosrnocmsb K OCO3HAHHOMY BBIOOPY JalIbHEHIIEH 00pa30BaTeIbHON U TPOPECCHOHATBHOUTPACKTOPUH,
— B [I03HABATENbHON cepe — yMmeHue YIpaBiIsITh CBOSH MO3HABATENLHOM IEATENBHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00OPA30BAHHIO, B TOM
quclie caMo00pa30BaHUIO0, Ha MPOTSKEHUU BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIIEITHOM
npodeccnoHaNbHOM U 0OIECTBEHHOMN JAESITETbHOCTH, HABbIKU IKCTIEPUMEHTAIBHON M UCCIeI0BATEIbCKON ASSITENFHOCTH; YMeHUe B TTyOTHYHOM
MIPE/ICTAaBICHUH PE3YJIbTaTOB CAMOCTOSATENBHOW  TO3HABATEJIbHOM NeSTeTbHOCTH;
— B chepe cOepekeHus 3I0POBbS — npuHAmuUe U pearuzayus NEHHOCTE! 3T0POBOTO U OE30MMaCHOTO 00pasa KU3HU, Henpusmue BPETHBIX TPUBBIYCK
(KypeHusi, ynorpeodieHus aJlkorojsi, HIPKOTUKOB) Ha OCHOBE 3HaHUN O CBOMCTBaX HAPKOJIOTUYECKUX U HAPKOTUYECKUX BEIIECTB; COOIIOCHHE MTPaBUII

TEXHHKH 0€30IaCHOCTH npu pa60Te C BCUICCTBaAMU, MaTCpualiaM U IIpoLcCCaMu B y‘le6H0ﬁ Ha60paT0pI/II/I, B 6LITy n Ha MMPOU3BOJACTBE
- OCMBICJICHUC ueneﬁ W CMBIC]IA CBOCH KM3HH. Y CBOCHHE HeHHOCTeﬁ «OTCUCCTBO», KKYJIBTYpa», <<J'IIO60BB)), (TBOPUYCCTBO», «CaMOAKTyalIu3alusa» 1
«Cy6’IxCKTHOCTL>).

- HAJIMYKUC YYBCTBa IOPAOCTH 3a MPHUHATIICKHOCTH K cBoeit HallM1, 3a CBOIO PO)II/IHy. 3HaHVe ¥ NOHHMAaHWE OCHOBHBIX ITOJIOKEHUI KOHCTI/ITYHI/II/I
Poccuiickoit denepanuu.
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- NIOHMMAaHHE CYIIHOCTHM HPABCTBEHHBIX KAaue€CTB M 4YEPT XapakTepa OKPYKAIOWIUX JIOJAEH, TOJEPAHTHOCTb B MX BOCIPUATUH, IPOSBICHUE B
OTHOILICHMSX C HUMM TaKUX KayecTB, Kak J00pOTa, YECTHOCTh, MOPSIOYHOCTh, BEXJINBOCTb.

- aJeKBaTHas OILIEHKA CBOMX pEalbHBIX W MOTEHIHAJbHBIX BO3MOXKHOCTEH, YBEPEHHOCTb B ce0e, TOTOBHOCTh K MNPO(HEeCCHOHAIEHOMY
CaMOOIIPEIEIICHAIO, CAMOYTBEPKICHHUIO U CAMOPEAIU3aLliU BO B3POCIION XKU3HU.

- aKTUBHOCTb B OOIICIIKOIBHBIX U KJIACCHBIX JeJax, B padoTe ¢ MJIaIIIMMHU MIKOJIbHUKaMU. Hamuue BBICOKMX JOCTHXKEHHN B OJTHOM MJIM HECKOJIBKUX
BHUJIaX JCATEIBHOCTH.

- HaJIM4He KEJIaHUS ¥ TOTOBHOCTH NMPOJODKUTH 00yUYEHHE MOCTe IIKOJIBI, MOTPEOHOCTh B YIIIyOJICHHOM M3Y4Y€HUU M30paHHOM O0JIACTH 3HAHUH, UX
CaMOCTOSITEJIbHOM J100bIBAaHHH.

- c(OPMHPOBAHHOCTh MHIUBUAYAIBHOTO CTWJISI OOIICHUS; OBJaJCHHE Pa3HOOOpPa3HBIMA KOMMYHHMKATHBHBIMH YMEHHMSIMH M HaBBIKAMH, CIIOCOOaMHU
NOJICP)KaHUST SMOLIMOHAJIBHO YCTOWYMBOIO IOBEAECHUS B KPU3UCHOW >KU3HEHHOW CHUTYyallUW; CIIOCOOHOCTb KOPPEKTHpPOBAaTh B OOIIEHUH U
OTHOILIEHUAX CBOIO U YY)KYIO arpECCHIO.

- YMEHHUE CTPOUTh CBOI JKU3HEIEATEIbHOCTh IO 3aKOHAM TapMOHUHU M KpacoTbl; MOTPEOHOCTb B MOCEIIEHUWH TEaTPOB, BBICTABOK, KOHIEPTOB;
CTpPEMJIEHHE TBOPUTH IPEKPACHOE B y4eOHOM, TPYIOBOMW, JOCYroBOW AESTEIbHOCTH, IMOBEJCHUM U OTHOIICHUSAX C OKPY)KAIOIIKMMU; IPOSBICHUE
MH/IMBUyaJIbHOTO CBOE0Opa3usi, BOCIPUATHH U CO3UJAHUN KPACOTBHI.

- cTpeMJIeHHE K (PU3HMUECKOMY COBEPIICHCTBY; YMEHHUE MOATOTOBUTD U MPOBECTH MOABIKHBIC UTPBI U CLIOPTUBHBIE COPEBHOBAHUS CPEM CBEPCTHUKOB
U MJIQJUIMX I[IKOJIBHUKOB; MPHUBBIYKA €XKEJHEBHO 3aHMMAThCS (DPU3MUECKUMH YNPAKHEHUSIMHU M YMEHHE MCIOJb30BaThb UX B YIYYLIEHUHM CBOEH
paboTOCTIOCOOHOCTH 1 AMOIIMOHAIEHOTO COCTOSIHUSI.



3. Yueono — remarnueckunii miaan 10 kiacc

Kos-Bo yacos

Neni/m | HammeHoBaHue LeneBble  mpuopuTeThl  BOCHHTAHUsSA, /Xxapakrepuctuka | Koa-Bo G0ueil IlnanoBbI
TeMbl/pa3jaesa OCHOBHBIX (pOpPM U BHI0B y4eOHOI 1eITeJIbHOCTH Y4-CS 4yacoB 1O 110 pabotien e CpOKH
aBTOPCKOI fiporpamMme MPOXO0KIe
nporpamme HHS
OcMbIciieHHe 11eJIel M CMbICIIa CBOEH XKHM3HU. Y CBOCHUE LICHHOCTEH «OTEUECTBOY,
KKYIIBTYpa», «TI000BBY, «TBOPYECTBOY, «CaMOaKTyaTH3aLus» "
[TosTOpEHUE " «CyOBEKTHOCTBY. HAIMYHUE KEJIAHHUS U TOTOBHOCTH IPOIOKUTH O0YUICHHUE TIOCIIe
1 YIiIyOJIeHHe SHAHHI LIKOJIBI, TOTPEOHOCTD B yIIyOJICHHOM W3y4eHUH N30paHHOW 00JIaCTH 3HAHUM, UX o5 25 1.09-6.10
CaMOCTOSTENILHOM JI0OBIBAHUH, COOJIOJICHHE HA YPOKE OOIIEIPHHSATHIX HOPMBI
MOBE/ICHHS, MpaBUia OOLICHUS CO CTapIIUMHU (YYUTEISAMH) W CBEPCTHHKAMHU
(UIKOJBHUKAMU), TIPHUHIUIBI yYeOHOM JUCUHUIUIMHBI K CAMOOPTaHH3ALIU I
HakoruleHue OmMbITA  CAMOCTOSITENILHOTO — MPUOOPETEHUs] HOBBIX — 3HAHWUIA,
OCHOBHBIE TOHSTHUSI MPOBEJCHUSI HAYYHBIX HCCJIEOBAHUM, OIBITA IPOEKTHOH JESTeNbHOCTH,;
2 OpraHMYeCKON XUMUH MOJyYeHHEe Ha YPOKe COLMAIbHO 3HAYMMOW MH(pOpMalKeil — HHUIIMMPOBAaHUE e 18 18 7.10-11.11
00CYKIEHUs, BBICKA3BIBAHUS yYallMMHUCS CBOETO0 MHEHHS 10 €€ IMOBOAY,
BBIPa0OTKH CBOETO K HEM OTHOIIECHHS;
Haxkoruienue omnbiTa CaMOCTOSTENILHOTO MPUOOPETEHHUsST HOBBIX 3HAHHIA,
YrneBoaopoibl NPOBEICHNUS HAYYHBIX UCCIIEN0BAHUM, OTIBIT IPOEKTHOM JEATENLHOCTH; 12.11-
3 Be/IEHHUS] KOHCTPYKTHBHOTO JHMAJIOra; TPYMIOBOil paboThl win paboThl B mapax, | 42 42
KOTOpBIE YYaT IMIKOJbHUKOB KOMaHJHON paboTe W B3aUMOJEHCTBHUIO C APYTHMMHU 21.01
JETHMH;
KHCHOP OACOACpKaINe Hakormenrne ombiTa BeleHUsT 3J0pOBOTO 00pa3a XH3HU U 3a00THI O 37I0POBHE
4 OpTraHH4YCCKHUC ApYrux IIofiel; Hana)KUBaHMIO IIO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIIEHMH B 30 30 22 01-5.03
COCAUHCHU A KJlacce, MOMOTA0T YCTAHOBJICHHIO TOOpOXKeNIaTeIbHON aTMocdepsl BO BpeMs
ypoka
> A3zoTt- U | Hakomnenwe ombITa TPHPOJOOXPAHHBIX JEN; HAKOIUIEHHWE OTbiTa BeaeHus | 18 18 9.03-7.04
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CepOCoJICpIKaIIIHe 3I0POBOT0 00pa3a MHU3HU U 3200ThI O 3/I0POBLE JPYIHX JIFOJEH; OIbITa OKa3aHMs

CoeIMHEHNUS MOMOIIM  OKPYXXAfoImIMM, 3a00TBl O MalblllaX WIA MOXHIBIX JIOIIX,
BOJIOHTEPCKHI OIBIT;

buonornuecku

HaxkoruieHue omnbITa BEeACHHs 310POBOr0 00pas3a KHM3HH M 3a00THI O 370POBbE

AKTHBHbIC BEICCTBA JPYTHX JIFOJCH; OTBITA OKa3aHWs TOMOIIH OKPYIKAFOLIHM, 3a00TBI O ManbIIIax 30 30 8.04-13.05
WA TIOKUITBIX JTFOJISIX, BOJIOHTEPCKHUIA OTIBIT;
Hakorienre omsiTa TPUPOMOOXPAHHBIX e, BEICHHE HCCIEI0BATEIbCKOM
JIEATENFHOCTH MIKOJILHUKOB B PaMKaxX pealu3allid WMH WHIWBUIYAIBHBIX W
TPYIITOBBIX HCCIEA0BATEILCKIX TIPOEKTOB, YTO JACT IMKOJILHUKAM BO3MOKHOCTD
BBICOKOMOIIEKYIISIPHbIE NPUOOPECTH HABBIK CAMOCTOSTENHLHOIO PEIICHUS TEOPETHYECKON Ppo6neMLI, 14.05-
COCIHHEHHAS HAaBLIK TEHEPUPOBAHUS M OQOPMIICHUS  COOCTBEHHBIX  HAEH, HaBBIK 4 4
YBaKUTENLHOTO OTHOILEHUS K YyKUM HAEsAM, O(pOPMIIEHHBIM B paboTax APYTUX 19.05
uccieioBaTeNeil, HaBBIK MyOJMYHOTO BBLICTYIUIEHHMS TIEPEN  ayIUTOPHUEH,
apryMEHTHPOBAHMS M OTCTAUBAHUS CBOEH TOYKH 3PEHUSL.
O06001enue u
Opranuszanus necTBa MOTHBUPOBAHHBIX M 3PYAUPOBAHHBIX YUYALIUXCSA HAX MX
cucreéMaTr3anms HEYCIIEBAIONIUMH  OJHOKIACCHUKAMH, [JAIOMIEr0 IIKOJLHUKAM  COLHUANILHO 20.05-
3HAHUU no Kypcy 3HAYUMBIA OIBIT COTPYAHUYECTBA U B3AUMHOM IIOMOILM; aJE€KBATHAS OLIEHKA 3 '
OpraHquCKOﬁ XAMUH, CBOWX pEallbHBIX W TOTCHIHAIBHBIX BO3MOJKHOCTEH, YBEPEeHHOCTH B cele, 25.05

UTOTOBOE
TECTUPOBAHUE

TOTOBHOCTh K HpO(bGCCI/IOHaJ'IBHOMy CaMOOIIPEACIICHUIO, OCMBICIICHUC Heﬂeﬁ u
CMBICJIa CBOCH JKHM3HH.

HUTOI'O:

167

170
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Y4yeoH0 — TeMaTudyeckui miaan 11kmacc

Neni/n

Haumenosanue
TeMbl/pa3aesia

[leseBble  NPUOPUTETHI  BOCHHMTAHHUS, /XapaKTepHCTHKA
OCHOBHBIX (pOpM U BHI0B yUeOHOI 1eITeJbHOCTH Y4-CS

Koa-Bo
4acoB 10
aBTOPCKOM
nporpamMmme

Koa-Bo
4acoB
no padoueit
nporpamMmme

IInanoBLIe
CPOKH
NMPOXO0KIEHUSA

Hewmeraibl

OcMbIclieHHne T1efled M CMBICIAa CBOEM JKM3HU. YCBOGHHE IICHHOCTEH
«OTEYECTBO», «KYIBTYpa», «IHOOOBb», «TBOPUYCCTBO», «CAMOAKTYyaIH3alUm» MU
«CyOBEKTHOCTBY. HATTMYKE KEJIaHHUs U TOTOBHOCTH MPOJIOJDKUTH 00YUCHHE MMOCIIe
LIKOJIBI, TOTPEOHOCTh B YIIIYOJCHHOM M3Y4YEeHUH M30paHHOM 001aCTH 3HAHUM, UX
CaMOCTOSITENIbHOM JI0OBIBAHUH, COONIOJICHUE HA YPOKE OOLICTIPUHSITBIX HOPMBI
MOBE/ICHHS, TpaBUia OOLICHUS CO CTapUIUMH (yIUTENSIMH) M CBEPCTHHKAMH
(IIKOJIbHUKAMU), TIPHHIUIBI Y4eOHOM JUCUMUIUIMHBI M CAMOOPTaHH3aLIUH;

50

50

24.09-29.11

O6mne CBOMCTBa

MCTaJ1JI0OB

HakoruleHne ombITa CaMOCTOSTETBHOTO TPHOOPETECHHS HOBBIX 3HAHMUH,
NIPOBEJCHUSI HAYYHBIX HCCICAOBAHWI, ONBITA TPOEKTHOM JAEATEIHHOCTH;
MOJTyYeHHE Ha YPOKE COIMAIBHO 3HAYNMON MH(OpManue — NHUIUHUPOBAHHE €€
00CYXJIeHUsI, BBICKAa3bIBAHMS Y4YallUMHUCS CBOEIO MHEHHUs [0 €€ II0BOAY,
BBIPAOOTKH CBOETO K HEil OTHOIICHHS;

30.11-3.12

MeTtaibl
MOArPYIIIT

T'JIaBHBIX

HakomyieHne ombITa CaMOCTOATENBHOTO IPHOOpPETEHHS HOBBIX 3HAHHH,
MIPOBEACHUSI HAyUYHBIX HCCIEJOBAHHUM, OIBITa TIPOEKTHOW JESTEIbHOCTH;
MOJTydeHHE Ha YPOKE COLHANIBHO 3HAYMMOHN HHpOpManueil — HHUIUUPOBaHUE €€
00CYXJeHUsI, BBICKAa3bIBAHMS YYallUMHUCS CBOEIO MHEHHUs [0 €€ II0BOAY,
BBIPAOOTKH CBOETO K HEil OTHOIIEHMS;

18

18

6.12-24.12

Meranibl OOOYHBIX

HOATrPpYII

OTBITa NPUPOJOOXPAHHBIX JE€J;, BEACHHE HCCIEI0BATENbCKON esTeIbHOCTH
IIKOJIPHUKOB B paMKax pealn3aludl UMM HWHIUBHIYAJIbHBIX M TPYHIIOBBIX
HCCIIEOBATEIbCKNX  ITPOEKTOB, 4YTO JacT  INKOJbHMKAaM  BO3MOXKHOCTb
NpUOOpPECTH HaBBIK CAMOCTOSITENBHOTO PEIICHHS TEOPETHYECKOH MpoOsemsbl,
HaBbIK TEHEPUPOBaHUS W  OQOPMIIEHHS COOCTBEHHBIX HJEH, HaBBIK
YBOXHUTEIHLHOTO OTHOIICHMS K UY)KUM HJIESIM, OPOPMIIEHHBIM B pab0OTax APYyrux
uccienoBaTeneld, HaBBIK IYOJMYHOTO BBICTYIUICHHMS IIepe] ayIUTOpHEH,
apryMEHTHPOBAHUS U OTCTAWBAaHUS CBOCH TOYKHU 3PEHUSI.

28

28

24.12-4.02

Crtpoenue BemecTna

Hakomnenne ombITa CaMOCTOATENFHOTO IMPHOOPETEHHS HOBBIX —3HAHHMA,
MIPOBEACHUSI HAYYHBIX HCCIEAOBAHHUM, OIBITa TPOEKTHOW JESTEIbHOCTH;
MIOJTy9YeHHE Ha YPOKE COIMAIBHO 3HAYNMON HH(pOpManneil — HHUIMHPOBAHHE €€

14

4.02-22.02
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00CYXJeHUs, BBICKAa3bIBAHUS Y4YalIMMHUCS CBOETO MHEHHUs II0 €€ IIOBOAY,
BBIPaOOTKH CBOETO K HEH OTHOIICHHMS;

14

Teopernueckoe
ONMCAHUE XUMHYECKHUX
peakuui

OTBITa MPUPOJOOXPAHHBIX €T, BEACHHE HCCIECIOBATENHCKON AEATEIBHOCTH
IIKOJIPHUKOB B paMKaxX pealn3alid HWMH WHIUBHIYAIBHBIX H TPYIIOBBIX
HCCIEIOBAaTEIbCKUX TPOEKTOB, HYTO JAaCT INKOJbHHKAM  BO3MOXKHOCTB
MPUOOpPECTH HAaBBIK CAaMOCTOSTENBHOTO PEIICHHS TEOPETHUECKOH MpoOIeMsl,
HaBbIK TCHEPUPOBAHUS W  OQOPMIIEHHA COOCTBEHHBIX W€, HAaBBIK
YBaKHTEJIFHOTO OTHOIICHUS K Ty>KUM HIESIM, OPOPMIICHHBIM B pab0oTax APYTUX
uccienoBaTeiel, HaBBIK IYOJMYHOTO BBICTYIUICHHS TII€pel  ayJUTOpHEH,
apryMEHTHPOBAHUsI ¥ OTCTAWBAHUS CBOCH TOUKHU 3pEHUsL.

27

27

25.02-23.03

Xumuueckas
TEXHOJIOTUA

HakoruieHre ombiTa NPUPOAOOXPAHHBIX []; HAKOIUICHHWE OMbITa BEIACHUS
3I0POBOT0 00pa3a >KU3HU U 3a00ThI O 3[I0POBBE IPYTUX JFOCH; OIMBITA OKA3aHUS
IIOMOIIIH OKpY’KaromuMm, 3a6OTI>I (6] MaJiblIax NI MOXUJIIBIX  JTROOAX,
BOJIOHTEPCKHUI OTIBIT;

8.04-18.04

XUMUS B IOBCEIHEBHOM
SKU3HUA

OMbITa NPUPOAOOXPAHHBIX J€J; BEACHHE MCCIEN0BATENBCKON IesITeIbHOCTH
IIKOJIBHUKOB B paMKax pealu3allud UMU WHAMBUAYAIBHBIX W TPYIIOBBIX
HCCIIEIOBATENIbCKUX  IIPOEKTOB, 4YTO  JAacT  ILIKOJIbHMKAM  BO3MOXHOCTb
NpUOOPECTH HAaBBIK CaMOCTOSTEIBHOTO PEIISHUS TEOPETHUECKOil MpoOiemsbl,
HaBBIK TEHEPUPOBAHUS W  OQOpPMIIEHHS COOCTBEHHBIX  HJEH, HaBBIK
YBXUTEILHOTO OTHOIICHHS K UY>KUM HJIEsIM, ODOPMIICHHBIM B paboTax APYrux
uccienoBaTenel, HaBBIK IyOJWYHOTO BBICTYIUICHHS TII€pen  ayJUTOpHEH,
apryMEHTHPOBaHMs X OTCTAWBAHUS CBOEH TOYKHU 3PEHUSL.

19.04-25.04

Xumusa Ha  ciuyx0e
oOmiecTBa

OMBbITa NPUPOAOOXPAHHBIX J€J; BEJCHHE HCCIEN0BATENBCKON JesITeIbHOCTH
IIKOJIBHUKOB B paMKaX pealu3allud UMW HWHAMBUAYQIBHBIX M TPYIIIOBBIX
HCCIIEIOBATEIIbCKUX  IIPOEKTOB, 4YTO  JAacT  ILIKOJIbHMKAM  BO3MOXHOCTb
MIPUOOpPECTH HaBBIK CAMOCTOSITEIBHOTO DEIICHHS TEOPETHYECKOH IpoliIeMsl,
HaBbIK TEHEPUPOBaHUS W  OQOpPMIIEHHS COOCTBEHHBIX  HJEi, HaBbIK
YBXHUTEILHOTO OTHOIIEHMS K Uy>KUM HJIEsIM, ODOPMIIEHHBIM B paboTax APYrux
HCcleioBaTeNiel, HaBBIK ITyOJHMYHOTO BBICTYIJICHHS IIepe]] ayAUTOpHEH,
apryMEHTUPOBAHMSI U OTCTAUBAHUS CBOEH TOUYKU 3PEHMUSL.

26.04-
29.04

10

XuMHUsT B COBPEMEHHOMU
Hayke

OTBITa NPUPOJOOXPAHHBIX JE€J; BEACHHE HCCIEN0BATENbCKON esTeIbHOCTH
LIKOJILHUKOB B paMKaxX pealM3allid HWMH WHIUBHIYAIBHBIX M TPYIIOBBIX
HCCIICIOBATENIBCKUX  IPOEKTOB, YTO JAacT IIKOJbHUKAM  BO3MOXKHOCTH
NpUOOpECTH HaBBIK CaMOCTOSITENBHOIO PEIICHUS] TEOPETHYECKOi mpoOiemsl,
HaBbIK TEHEPUPOBaHUS W  OQOPMIIEHHS COOCTBEHHBIX HJEH, HaBBIK
YBOXHUTEIHLHOTO OTHOIICHMS K UY)KUM HJIESIM, OPOPMIIEHHBIM B pab0OTax APYyrux
uccienoBaTeneld, HaBBIK IyOJMYHOTO BBICTYIUICHHSI TII€pel  ayJUTOpHEH,
apryMEHTHPOBAHUS U OTCTAaUBAHUSI CBOEH TOUKH 3pEHUSL.

29.04-25.05
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[ToBTOpEHHE OCHOBHBIX 10
BOIIPOCOB Kypca o0Iei 10
XUMHUU
17
0 170

4.Copep:xanue padoueil mporpaMmMsbl Kypca
10 kaacc

Tema 1. IloBTOpenue u yriayoiaenue 3HaHui (25 4.)

Amomno-monexynsaproe yuenue. BemectBa MONEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTpoeHHs. KauecTBEeHHbIN U KOJMYECTBEHHBIM COCTaB BEILECTBA.
MoutsipHast 1 OTHOCUTENBHAs MOJIEKYJISIPHAsE Macchl BelecTBa. MouibHas JOJI M MaccoBas A0JIs 2JIEMEHTA B BEILIECTBE.

Cmpoenue amoma. AtoMHas opoutains. [IpaBuia 3amoyiHeHUs JIEKTPOHAMU aTOMHBIX opOuTtaneil. Banentusle anexTponsl. [lepuoanueckuil 3akoH.
@opMyIMpOBKA 3aKOHA B CBETE COBPEMEHHBIX NPEJCTABJICHUN O CTPOEHUU aroma. MI3MeHeHue CBOMCTB 2JIEMEHTOB U UX COCJUHEHMM B IIEpUOJAX U
rpynmnax.

Xumuueckas c6a3b. INEKTPOOTPULIATETLHOCTh. Bubl xuMuueckoil csa3u. Monnas cBs3b. KoBaneHTHas HenossipHas U noJisipHas cBa3b. OOMEHHBIN U
JOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUs KOBAICHTHON MOJIIPHOM CBs3H. | eoMeTpusi MoseKynbl. Metamndeckast cBsi3b. BogopoaHas cBs3b.
ArperaTHbl€ COCTOSIHHMS BEIECTBA. THUIIBI KPUCTAJUIMYECKUX PELIETOK: aTOMHAsA, MOJIEKYJIApHAs, MOHHAs, METAJJINYECKasl.

Pacuemvr no gpopmynam u ypasnenusim peaxyuii. I'a3oBbie 3akoHbl. YpaBHenue Kiaiimepona—MenneneeBa. 3akoH ABOrajapo. 3aKoH 0OBEMHBIX
oTHOIIEHNH. OTHOCUTENBbHAS IIJIOTHOCTD Ia30B.

Knaccugpukayus xumuueckux peakuuid 1O pa3lIMYHBIM IpPU3HAKaM CpaBHEHHUA. lI3MeHeHue cTeneHu OKHCIEHHUS 3JIEMEHTOB B COEJUHEHMSX.
OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peakii. OKHcIeHHe W BoccTaHoBNeHHE. OKHMCIUTEIN M BOCCTAHOBUTENH. METOoJ 3JEKTPOHHOro OanaHca.
[lepmaHraHat Kajius Kak OKHCIUTENb.

Baoicnetiwue knaccovl neopeanuueckux eewjecms. I'eHeTHUecKasi CBsI3b MKy KjaccaMU HEOpraHMYECKUX coequHeHui. Peakunum moHHOro ooMeHa.
I'maponus. p H cpenpr.

PactBopsl. CriocoObl BhIpaXKEeHUsI KOJIMYECTBEHHOI'O COCTaBa PacTBOpa: MaccoBasi 10Js (MPOLEHTHAs KOHIEHTPAlWs), MOJIIpHAs KOHLEHTpalus.
Komnonnnsie pactBopsl. Oddext Tunpana. Koarynsuus. Cunepesuc. KowmmekcHeie coeauHenus. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMILIEKCO0Opa3oBareb, turan isl. Koopaunannonnoe yucio. HoMeHkIaTypa KOMIIIEKCHBIX COSMHEHUH.

JdemoHcTpanuu.

1. O6pa3ipbl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUSI.

2. Bosronka #ona.

3. Onpenenenye KUCIOTHOCTH CPeIbl PU OMOIIM HHIMKATOPOB.
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4. D dexr Tunnans.

5. O6pa3zoBaHre KOMIUIEKCHBIX CO€IMHEHUN MEPEXOIHBIX METAIIIIOB.

JlaGopaTopHbIe ONBITHI.

1. Peaxiiuu noHHOrO 00OM€EHa.

2. CBolicTBa KOJUIOUIHBIX PACTBOPOB.

3. I'unponus conen.

4. TlonyuyeHue U CBOWCTBA KOMIUIEKCHBIX COSIMHEHUH.

IIpakTuyeckasi padora Ne 1. Pemenue sKcriepuMeHTAIBHBIX 3a71a4 110 TeMe «PeakinoHnHas crmocoOHOCTh BEIIECTB B pACTBOPaX».

Tema 2. OcHOBHbBIE NOHATHUS Oprannyeckoii xumum (18 4u.)

IIpeomem opeanuyeckoii xumuy. OCOOCHHOCTH OPTaHUYECKUX BEIIECTB. 3HaUCHHE OpraHudyeckoi Xxumuu. [IpuanHbl MHOr00Opa3usi OpraHUuYeCKIX
BEIICCTB. YTJCPOMHBINA CKEIIET, €ro THIIBI: IHKJIMYECKUE, arnukindeckue. KapOoIuKiIndeckne M TeTepOIMKINYSCKHE CKeNeThl. BUIbl cBsizel B
MOJIEKYJIaX OPraHMYECKHUX BEILIECTB: OJWHApHBIC, JBOMHBIC, TPOHHbIE. MI3MEHEHHE SHEPrUM CBSA3EH MEXAYy aToOMaMu yriepoja NpH yBEIUYCHUH
KpaTHOCTH CBsA3U. HachlllieHHbIE U HEHACKIIICHHbBIE COCTMHEHMUS.

DnekmponHoe cmpoeHue u Xumuieckue cesasu amoma yenepooa. I'nbpunuszanusi opOuTanei, ee TUIBI ISl OPraHuYeCKUX COeIMHEHUHN: sp3, spz, sp.
Oo6pazoBanue - u T-CBsI3ei B MOJIEKYJIax OpraHUYECKUX COCTMHECHUI.
OcHogHble noNodCeHUs CMPYKMYPHOU Meopuu opeaHuyeckux coeouHenuti. Xumuueckoe ctpoenue. CtpykrypHas dopmyna. CTpyKTypHas u
MPOCTpaHCTBEHHass u3oMepus. M3omepust yriaepoaHoro ckenera. M3omepus monoxenus. MexkinaccoBas uzoMepusi. Buabl mpocTpaHCTBEHHOM
nzoMepun. Onrudeckas nzomepus. ONTHYECKHE aHTUTIOABI. XUPATbHOCTh. XHUpaldbHbIe U aXUPaAIbHBIE MOJIEKYIbI. [ 'eomeTpudeckas uzomepus (yuc-,
MPpaHc-u30Mepusi).

T'omonozus. I'omonocu. I'oMonorudeckas pasHocTb. ['omosiornueckue psisl.

OnexktpoHHbIe 3P dekTsl. CiocoOb! 3amuceit peakiuii B opranndeckon xumMun. Cxema u ypaBHeHHUE. Y CJIOBHS IpoBeneHus peakiuii. Kimaccudukarms
peaxiuii OpraHuyecKuX BEIECTB MO CTPYKTYPHOMY MPU3HAKY: 3aMelIeHIe, PUCOSANHEHHE, OTIIeIUIeHne. MexaHu3Mbl peakiuii. CriocoObl pa3pbiBa
CBs3U yriepoa-yriepoa. CBOOOIHbBIE pauKalbl, HYKJICOMUIIbI U SJIEKTPODHUIIBI.

Knaccugpurayus opeanuueckux sewgecma u peaxyuti. OCHOBHBIE KJIACChl OpraHMYECKUX coequHeHni. Kinaccudukanus opraHm4eckux COeTUMHEHHH 110
(YHKIMOHATBHBIM TPyMIaM. DJIEKTPOHHOE CTPOEHHWE OpPraHWYECKHUX BEIIECTB. B3anMHOE BIUsSHHE aTOMOB M TPyNN aToMOB. MHAYKTHUBHBEIN u
me3oMmepHbIi 3 dekTrl. [IpeacraBienne o pezoHaHce.

Homenxnamypa opeanuueckux eewjecms. MexayHapoaHas (cucTeMaThyeckas) HOMEHKJIATypa OpPraHMYeCKHUX BEIIECTB, €€ IPHUHIIMIIBIL.
PannonansHas HoMeHkiIatypa. OKUCIEHUE U BOCCTAHOBIIEHHE B OPIrAHMYECKOM XUMHUU.

HemoncTpauuu. 1. Moaenn opraHM4ecKux MOJIEKYI.

KounrpoabHas padora Ne 2 no teme: "OCHOBHBIE MOHITHUS OPraHUYECKON XUMHUH"

Tema 3. YraeBoaopoasi (42 4.)

Anxansi. CTpoenue Monekynbl metana. [lonsarue o kondopmanusax. OOImas xapakTeprucTHKa Kiacca, (hu3nueckue 1 XUMUYECKUe CBOWCTBa (TOpeHue,

KaTAIUTUYECKOE OKUCIIEHNE, TAIOTCHUPOBAaHNUE, HUTPOBAHUE, KPEKUHT, TUPOJIN3). MeXaHu3M peakiiuy XJIOPUPOBAHUS MeTaHa. AJTKaHbBI B IPUPOJIE.
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CunTeTnyeckue criocoObl MOTYUYECHHUS alTKaHOB. MeTOIbI MOJTyueHHsI aJJKaHOB U3 AJIKHITaJIOreHU 0B (peakius Bropua), nexapOoKcuiInpoBaHuemM
cosiel KapOOHOBBIX KUCIIOT U 3JIEKTPOJIM30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. [IpuMeHeHne ankaHoB.

Luxnoanxanvr. O0Ias XapakTepucTUKa Kiacca, pusnueckue cBoiictsa. Bunbl nzomepun. HanpsokeHHbIe W HEHANIPSDKEHHBIE UKL, XUMHUYECKUE
CBOMCTBA LIUKJIONpONaHa (ropeHue, r'uIpupoBaHue, MPUCOETUHEHHUE TaIOr€HOB, FAJIOT€HOBOIOPOJIOB, BOJIbI) M LIUKJIOTEKCaHa (TOpeHHe,
XJIOpUpOBaHKE, HUTpoBaHue). [loyueHne UKI0aNKaHOB U3 aJIKAHOB U AUTAJIOI€HAJIKAHOB.

Ankenvr. O01mas xapakTepucTuka kiaacca. CTpoeHue MoJieKyibl dTHiIeHa. Pu3ndeckue CBOMCTBA alKeHOB. ['eomeTpuyeckas n30Mepusi alIKEHOB.
XHUMHYECKHE CBOMCTBA aJIKEHOB. Peakiuu npucoeIMHEHUs 110 KPaTHOM CBS3U — IMAPHUPOBAHUE, TAIOTEHUPOBAHUE, THAPOTAJIOTEHUPOBAHUE,
runparanus. [IpaBuino MapkoBHUKOBa U €ro 00bSICHEHUE € TOUKH 3PEHUs JIEKTPOHHON Teopuu. B3aumoseiicTBre aakeHoB ¢ OpOMOM U XJIOPOM B
ra3oBoil (aze mim Ha cBery. OKuCIIeHUE aTKEHOB (TOPEHHUE, OKUCICHNUE KUCIOPOIOM B IPUCYTCTBUH XJIOpU/a MalIaaus, o AeHCTBUEM cepeldpa,
OKHCJICHUE TOPAYMM ITOJIKUCICHHBIM PAaCTBOPOM IIepMaHraHara Kanus, okucieHue no Baruepy). [lonmumepu3zanus. [lonyueHne alkeHOB U3 aJIKaHOB,
AIKWITAIOTCHUIOB U JUTAJIOTCHAJIKAaHOB. [[puMeHeHne 3TIIeHa U ITPONMIICHA.

Ankaouenwi. Kinaccupukanus TMeHOBBIX yriaeBoopooB. ConpsikeHHble AueHbl. OU3nyeckue 1 XMMUYECKHUe CBOMCTBA JUBUHMIIA U U30MpeHa. 1,2- u
1,4-npucoenunenue. [lomumepuzanus. Kayayku. Bynkannzanus kaydykoB. Pesuna u 36ouut. Cunre3 Oyraauena u3 Oyrana v dTaHoua.

Ankuner. O61mas xapakrepuctuka. CTpoeHue MoJieKyJibl aneTuieHa. dusnyeckre 1 XUMUYECKUEe CBOMCTBA aIKMHOB. Peakiuu npucoeuHeHus
rajoreHoB, raJIoreHOBOAOPOJOB, BOAbI. ['uapupoBanue. Tpumepusanus u quMepusanns anetuieHa. KuciaoTHeie CBOMCTBa aIKUHOB C KOHLIEBOM
TpOIHOH cBs3bI0. OKHMCIEHNE AIKMHOB pacTBOPOM NepMaHranara kanus. [Ipumenenue anerunena. KapOuaHelil MeTo NOIydeHUs alleTUIICHA.
[Muponu3 metana. CUHTE3 aJKUHOB AJIKUJIMPOBAHUEM alleTUIIUIOB.

Apenvi. Ilonsatue 06 apomarnynoctu. [paBuno Xrokkens. benzon — crpoeHue MosieKybl, pu3ndeckue cBoMCTBa. I'omMonornueckuii psa 6exHsona.
W3omepus mu3zaMemieHHbIX OEH30J10B Ha MPUMEpE KCUII0IOB. Peaknu 3amenieHnst B O€H30IbHOM s/Ipe (TaIoreHUpOBaHNe, HUTPOBAHHE,
aJIKUIMpoBaHue). Peakiiuu nprcoenHeHns K 6eH30:1y (THIpUpOBaHUE, XJIOPUPOBaHHE Ha cBeTy). OCOOEHHOCTH XUMUM alKuiIOeH30510B. [IpaBuna
OpHUEHTAIIMM 3aMECTUTENEN B peakIusaxX 3aMeleHusi. bpomupoBanue u HUTpoBaHUE Toyona. OKHUCIEHUE alKUIIOEH30JI0B pAaCTBOPOM IepMaHraHaTa
kanus. ['ajorennpoBanue ankuiIOeH3010B B 00KOBYIO 1ienb. Peakiust Bropria—®uUTTHHra KaKk METO/l CUHTE3a aJIKMII0eH30510B. CTHPOII Kak pUMep
HEIPEAEIBHOTO ApOMaTHIECKOTO COCIMHEHHS.

IIpupoonvie ucmounuxu yene6o0opooos. IIpupoiHbIi 1 NOMYTHBIA HE(PTAHBIE Ta3bl, UX COCTaB, Hcnoyb30BaHue. HedTh kKak cMech yrieBoJopo/IoB.
[lepBuunas u BropuyHas nepepadorka Hedptu. Pudopmunr. KameHnslit yross.

T'anozenonpouszeoonvie Peakuun 3aMelieHHs raloreHa Ha TUAPOKCUII, HUTPOTPYIILY, IHaHorpymniy. JlelcTBUe Ha raloreHnpon3BoIHbIE BOJHOTO U
CIUPTOBOTrO pacTBopa Ieiaouu. CpaBHEHHE PEAKIIMOHHOMN CIOCOOHOCTH alKWII-, BUHWI-, (PeHUII- U OeH3WITranoreHuaoB. cnonb30Banne rajoreH
MIPOU3BOJIHBIX B OBITY, TEXHHUKE U B CHTe3€. [IoHsATHE 0 MarHuiiopraHnueckux coequHeHusX. Iloaydyenue aqkaHOB BOCCTAHOBJICHUEM HOJIaIKaHOB.
MarauitopraHi4ecKrue COeTMHEHUS.

JdemMoHcTpanuu.

1. BpoMupoBaHue reKcaHa Ha CBETY.

2. 'openue mMeraHa, 3TUJIEHA, allETUIICHA.

3. OTHolIEHUE METaHa, 3TUJIeHa, alleTHIeHa 1 OeH30J1a K pacTBOpaM IepMaHraHara Kajaus 1 OpoMHOI BoJie.

4. OkucneHue ToIyoJla pacCTBOPOM IIEpMaHraHaTa Kajusl.
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5. [lonyuyenue aTHIICHA peakiuel AeruapaTalii 3TaHoja, alleTUIIeHa —TUIPOJIM30M KapOu1a KalbLus.

6. [Tosmyuenue cruposia AenoNuMepu3anuei oIMCTUPOIIAa U UCIIBITAHUE €r0 OTHOILECHHUS K PacCTBOPY I€pMaHraHaTa KaJus.

JlabopaTopubie ombiThl. CocTaBiieHHE MOJENEH MOJEKyJl ajlkaHoB. BzaumopeilictBue ainkaHoB ¢ OpoMom. CocTaBieHHE MOJENEH MOJIEKYJI
HENpPeIeIbHbIX COCTUHEHUN.

IIpakTnyeckas padora Ne 1. M3rorosiaeHue Mojenei MOJIEKY OPraHUYECKUX BELLECTB

IMpakTnyeckas padora Ne 3. [losryyeHue 3THiIeHa ¥ ONBITHI C HUM.

KountpoabHnas padora Ne 2 1o teme «YTaeBOAOPOABI».

Tema 4. Kucsiopoacoaep:kamue opranndeckue coeqnnenns (30 4.)

Cnupmui. HomeHK1aTypa 1 u3oMepus cuupToB. ToKcHuecKkoe AeicTBHE Ha OPraHU3M METaHouIa U 3TaHoia. Pu3nueckue CBONCTBA NPEEIIbHbBIX
OJTHOATOMHBIX CIIUPTOB. XMMHUUECKUE CBOICTBA CIUPTOB (KUCIOTHBIE CBOIMCTBA, peaKMK 3aMEIICHUs THPOKCHIILHON IPYIIIbI Ha rajloreH,
MEXMOJIEKYJIIpHas U BHYTPUMOJIEKYJISIpHAsl IerHipaTalusi, OKUCICHNUE, PeaKIIMK YIIeBOJOPOJAHOIO paaukaia). Ajakorouarsl. ['uaponus,
AJIKUIIMPOBaHUE (CUHTE3 MPOCTHIX 3(upoB 10 Bunbsamcony). IIpombliieHHbIH cHHTE3 MeTaHOIa. MHOT0aTOMHbIE CHUPTHL. DTHIICHTIIUKOIb U
TIUIEPUH, X (PU3NYeCKre U XUMHUUecKre cBoMCTBa. CHHTE3 TMOKCAaHa M3 STWICHTITUKOISA. TOKCHYHOCTh ATUIICHIIIMKOIA. KauecTBeHHas: peakuus Ha
MHOTI'0aTOMHBIE CIUPTHI. [IpocThie 3pupsl Kak H30Mephl NpeAeIbHBIX 0JIHOATOMHBIX CIUPTOB. CpaBHEHUE UX (PU3MUECKUX U XUMHUUYECKUX CBOMCTB CO
cnupTamu. Peakiyst pacuienieHus MpoCcThIX A3PHUPOB HOTOBOJOPOIOM.

@enonvr Homenknarypa u uzomepusi. BsaumHoe BiIusiHEE IPYII aTOMOB Ha npuMepe (enona. Pu3znyeckrue 1 XMMUUYECKHE CBOICTBA (heHoa U
Kpe3o010B. KuciaoTHble cBOMCTBA ()EHOIOB B CPAaBHEHUU CO ciupTaMu. Peakiiuu 3amerieHys B 0€H30JIbHOM KOJiblie (TaJOreHUpOBaHUE, HUTPOBAHNUE).
Oxucnenue ¢enono. KauectBeHnsle peakiuu Ha Gpenou. [Ipumenenne gpenona.

Kapbonunvhvie coedunenus. INSKTPOHHOE CTPOCHUE KapOOHMIIBHOM IpyNIbl. AJIbICTHIBI H KeTOHBI. DU3nYecKre CBOMCTBa (hopMasbaeTHIA,
aleTanbJerua, aleTona. [lonsamue o Kemo-eHoNbHOU Mmaymomepuu KapooHuIbHblX coeouneHuu. Peakiuy npucoeIMHEeH s BOJIbl, CIIUPTOB,
LIMaHOBOJI0pO/ia U TuApocyiIbpuTa Hatpusi. CpaBHEHHE PEaKIIMOHHON CIIOCOOHOCTH ajlbJIETHI0B U KETOHOB B PEAKIHUAX MpUcoeANHEeHNs. Peakuuu
3aMeIlIeHUs] aTOMOB BOJIOPO/Ia MPH 0-yTIIEPOAHOM aToMe Ha ranoreH. [Tomumepusanus ¢popmanbaeruia u aneraibaeruga. CUHTe3 CIUPTOB
B3alMOJICHICTBIEM KapOOHUIIBHBIX COEMHEHHH ¢ peakTuBOM I puHbspa. Okucienne KapOOHWIbHBIX coequHeHN. CpaBHEHUE OKHCIECHUS
aJIbJIETU/I0B M KETOHOB. BoccTaHoBneHne KapOOHMIIBHBIX COEAMHEHHH B CIMPTHI. KauecTBeHHbIe peaklinu Ha albIeTUAHYI0 Tpynny. Peakiyu
aJIbJIOJIBHO - KPOTOHOBOW KoHAeHcauuu. OcobeHHocTu popMmanbaeruaa. Peakuusa dopmanpaeruaa ¢ GeHoIoM.

Kapbonosvie kucromul. JNeKTpOHHOE CTPOEHUE KAPOOKCHIIBHOM IpymIibl. 'oMonoruyeckuii psii npeaeabHbIX OJHOOCHOBHBIX KApOOHOBBIX KHCIIOT.
®duznyeckue cBOWCTBAa KapOOHOBBIX KUCIOT HA IPUMEPE MypPaBbUHOM, YKCYCHOM, MPONMOHOBON, TAIbMUTHHOBOW U CTEAPUHOBON KHCIIOT.
XuMHUYecKre CBOMCTBAa KapOOHOBBIX KUCIOT. KHcnoTHBIE cBOICTBA (M3MEHEHUE OKPACKH WHAMKATOPOB, PEAKIIMU C AKTUBHBIMU METAJIaMH,
OCHOBHBIMM OKCHJIaMH, OCHOBAaHUSAMH, COJISIMU). VI3MeHeHne cuiibl KapOOHOBBIX KUCIIOT IPH BBEACHUU JOHOPHBIX U aKIENTOPHBIX 3aMECTUTENEH.
B3aumoneiicTBre kKapOOHOBBIX KUCIIOT CO CHMPTaMH (peakius srepudukanum). ['anorennpoBanrue KapOOHOBBIX KHCIOT B OOKOBYIO IIETIb.
Oco0eHHocTH MypaBbUHOM KUCIOTHL. BaxkHeine npecraBuTeny Kiacca KapOOHOBBIX KUCIOT U UX NpuMeHeHue. [lonydyeHrne MypaBbUHOMN U
YKCYCHOHM KHCIJIOT B IPOMBIIIJICHHOCTH. Briciine kapOoHOBbIe KUCIOTHI. [1laBeneBast kucaoTa Kak MpeAcTaBUTENb TUKapOOHOBBIX KUCIIOT.
[IpencraBienue o HEMpeAEIbHBIX U apOMaTHYECKUX KUCI0TaX. OCOOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HaU€HHE KapOOHOBBIX KUCIIOT.
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DYHKYUOHAIbHBIE NPOU3BOOHbIE KAPOOHOBbIX Kuciom. [1onydeHne XJIOpaHTuAPUAOB U aHTHIPUIOB KUCIOT, X rHApoin3. [lomydenne cnoxHbIX
3(pHUPOB C UCTIOIB30BAHUEM XJIOPAHTUIPUIOB U AHTUJIPUIOB KUCIOT. CrioxkHbIe 3(DUpPbI KaK H30Mepbl KapOOHOBBIX KHCIOT. CpaBHEHHE (PU3NYECKUX
CBOWCTB M PEAKIIMOHHOHN CITOCOOHOCTH CIIOKHBIX 3()UPOB U H30MEPHBIX UM KapOOHOBBIX KUCIOT. [ maponu3 cioxHbIx 3¢hupoB. CHHTE3 CI0KHBIX
3¢upoB GenosoB. CrnoxHble 3pupsl Heoprauuueckux kuciot. Hurpormuuepun. AMuast. Conu KapOOHOBBIX KUCIIOT, X TEPMHUECKOE Pa3IOKEHHE B
npucyTcTBUM menoun. CuHTe3 KapOOHUIBHBIX COSAMHEHUH Pa3I0kKEHUEM KaJIBIIUEBBIX COJICH KapOOHOBBIX KUCIIOT.

JdemoncTpanmu.

1. B3aumopeicTBre HaTPUs C ITAHOJIOM.

. OKucieHue 3TaHoIa OKCHJIOM MEeJIH.

. 'openue sTanoa.

. Baumoneiicteue mpem - 6yTHII0OBOTO CIIUPTA C COJITHOM KMCIOTOM.

. KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CITUPTHI.

. KauecTBeHHbIe peakiiuy Ha GEeHOIIBI.

. Onpenenenne anpAeTHI0B PU IIOMOIIA KAYECTBEHHBIX PEAKIIHA.

. OKkucienue anb/1erujoB NepMaHraHaTOM KaJlusl.

. Ilony4yenune cnoxHbIX 3PUPOB.

JlaGopaTopHble ONBITHI.

5. CBolicTBa 3TUJIOBOTO CIIUPTA.

6. CBoiicTBa IIMIEpUHA.

7. CoiictBa ¢peHona. KauecTBeHHBIE peakiiy Ha )EHOIBI.

8. CpoiicTBa GpopmannHa.

9. CBolicTBa YKCYCHOM KUCIJIOTHI.

10. Conu kapOOHOBBIX KUCIIOT.

IIpakTnueckas padora Ne 4. [lonyuenue 6pomdTana.

IIpakTnyeckas padora Ne S. [lonydyeHune aneToHa.

IpakTuyeckasi pa6ora Ne 6. [TonydeHne yKCyCHOMU KUCIIOTHI.

IIpakTnyeckas padora Ne 7. [lonydyeHue sTriianerara.

IIpakTuyeckas padora Ne 8. Pemenne skcniepuMeHTaIbHBIX 3a1a4 10 TeMe: «Kucnopozcoaepikamiie OpraHndeckue BEIecTBay.

O 0O ~NO W B W

Kourpoabsnas padora Ne3 no teme «Kucimopozcoepkaiine OpraHnuecKue BEIecTBay.

Tema 5. A3ot- u cepocoaep:kaunme coexuenus (17 4.)

Humpocoeounenus. DneKTpoHHOE cTpoeHre HUTporpymnmnsl. [lonydenne HuTpocoenuHeHnii. B3pbiBuaTeie BemecTna.

Amunor. I3omepust aMmuHOB. [lepBudHbIe, BTOPUYHBIE U TPETHUYHBIE aMUHBL. PHU3NYECKHE CBOMCTBA ITPOCTEUIINX aMUHOB. AMUHBI KAK OpraHUYECKUE
ocHoBaHus. Cosn alKWIaMMOHMSI. AJIKUJIMPOBAaHUE U allUJIMPOBAHUE AMUHOB. Peaklinu aMMHOB € a30TUCTON KUCIOTOM. ApOMaTHYECKUE AMUHBI.
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AHunuH. B3auMHOe BIusSHUE TPYIIT aTOMOB B MOJIEKYJI€ aHWJIMHA. XMMUYECKHE CBOMCTBA AaHUJIMHA (OCHOBHBIE CBOMCTBA, PEAKI[MH 3aMEILIECHUS B
apoMaTHYECKOe AP0, OKUCIICHHE, almiupoBanue). Juazocoequnenus. [lonydeHrne aMHHOB U3 CIIMPTOB M HUTPOCOeAMHEeHUH. [IpuMeHeHne
anunuHa. Cepooprannueckue coequnenus. [Ipeacrasiaenue o cepoopranndeckux coequueHusax. OcCoOEHHOCTH UX CTPOEHUS U CBOMCTB. 3HAUCHUE
CepOOPraHUYECKUX COCTUHEHUH.

T'emepoyuknvl. ®dypaH ¥ DUPPOJ KaK NMPEACTABUTEIM IMATUWIEHHBIX I'€TEPOLMKIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJbl mupposa. KuciaorHele
cBoiicTBa muppoina. [lupuanH Kak NpeAcTaBUTENb IIECTHUUICHHBIX TIETEPOLMKIOB. DJIEKTPOHHOE CTPOCHHE MOJeKyNbl nupuinHa. OCHOBHbBIE
CBOMCTBA NUPUJMHA, pEaKLUUU 3aMEIIeHUs C apomarhyeckuM sapoM. IlpencraBinenne o0 umMaa3o0j1e, NUPHUIMHE, IMypUHE, MYPUHOBBIX U
MUPUMUIMHOBBIX OCHOBAHHUSIX.

JdemoHcTpanmu.

1. OcHOBHBIE CBOWICTBA AMUHOB.

2. KauecTBeHHbIE pEaKIMN HA AHUJIMH.

3. AHWJIMHOBBIE KPACUTEIH.

4. O6pa31bl TETEPONUKINICCKUX COSTMHCHUH.

JlabopaTopHblie onbIThbl. KauecTBeHHBIE peakIuy Ha aHUJIMH.

IIpakTnueckas padora Ne9. Penienue 3KkciepuMeHTAIbHBIX 3a/1a4 110 TeMe «A30TcoepKallie OpraHuueCcKUe BEIECTBay.

Tema 6. Buonorudeckn akruHble BemecTna (30 4.)

JKupwvl kak ciokHble (QUPHI TIHIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. OMBIICHHE XUPOB. | maporeHn3anus >kupoB. Mpula Kak COJNM BBICIINX
KapOOHOBBIX KUCIOT.

Venesoowi. MoHo- 1 nucaxapuabl. QyYHKIIMY YTIeBOJOB. bruonmorndeckas poib yriieBonoB. ['oko3a — gu3nueckue cBOMCTBa, IMHEHHAS U
uKiInyeckas popmel. Peakiiuu riitoko3bl (OKUCIEHHE a30THOM KHCIOTOM, BOCCTAHOBJIEHUE B IIECTUATOMHBIN CIIMPT), KAUECTBEHHbIE PEAKIIMU Ha
II0K03y. bposkenne riroko3sl. DpykTo3a Kak n3oMep rioko3sl. Pubosa u nezokcupubosa. [lonarue o rauko3umax.
Hucaxapuowi. Caxapo3a Kak IpeAcTaBUTEIh HEBOCCTaHABIMBAIOLINX AUCaXapHu10B. MalibTo3a U JIakTo3a, 1esiI00103a. [ uaponus nucaxapuios.
[Tonydyenue caxapa U3 caxapHOW CBEKJIBI.

Tonucaxapuower Kpaxmain, raukores, neinitono3a. KayecrBenHas peakiust Ha kpaxmai. ['uaponns noaucaxapuiaos.

Hyxneunoswvie kucnomel. Hykneosunpsl. Hykneoruasl. HykiennoBslie kucnotsl kak npupoansie noauMepsl. Ctpoenne JHK u PHK. T'uaponus
HYKJIEMHOBBIX KHCJIOT.

Amunoxuciomul Kak aM(poTepHble coeuHeHus. Peakiiuu ¢ kucnotamu 1 ocHoBaHusAMU. OOpazoBanue cioxHbIX 3¢upos. [lentuasl. Ilentuanas
CBs3b. AMUJHBIN XapaKTep NENTUIHON CBA3H. [ Mapoan3 nenTuaos.

benxu. IlepBuuHas, BropuyHasi U TpeTUYHAs CTPYKTYphI OeskoB. KauecTBeHHbIE peakIMy Ha OENKH.

JdemMoHcTpanuu.

1. PacTBOpUMOCTH YTJI€BOJIOB B BOJIE M 3TAHOJIE.

2. KauecTBeHHBIE PEAKIIMH HA [IIIOKO3Y.

3. OOpa31pl aMHUHOKHCIIOT.

JlaGopaTopHbIe ONBITHI.
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11. CpoiicTBa riroko3bl. KauecTBeHHas peakius Ha 1itoko3y. Onpenenenyue kpaxmaina B IPOAYKTax MUTaHUS.

12. IIBeTHBIE peakIuu OEIKOB.

IIpakTunyeckas padora Ne 10. [IpuroroBneHue pacTBOPOB OEIKOB M U3YUEHUE UX CBOMCTB.

IIpakTuyeckasi padora Ne 11. Penrenne skcriepuMeHTANBHBIX 33/1a4 HAa UACHTH(UKAIIMIO OPTaHUYECKUX COCTMHECHHUMA

KonTpoabHnasi padora Ne 5 o remam «A30Tcozaepikamiye 1 OMOJOTHUECKH AKTUBHBIE OPraHUYECKUE BEILIECTBAY.

Tema 7. CuHTeTHYECKHE BBICOKOMOJIEKYJIsIPHbIE coeqnHenns (8 4.)

[ToHsTHE O BBICOKOMOJIEKYISAPHBIX BellecTBax. [lonrmepuzanys u NOJMKOHAEHCALMS KaK METO/IbI CO3/IaHUS IIOJUMEPOB. DJIacTOMEPSI.

[lpupoanbii u cuHTteTnyeckuit kayuyk. Comnonumepuzanusi. CoBpeMEHHbIE IUIACTUKU  (TIOJMATUIICH, MOJUIPONWIEH, MOJUCTHPOIL,
MOJMBUHWIXJIOPHI, PTOpOILIACT, MOMUATHIICHTepedTanar, akpui- OyTaaneH- CTUPOJIbHBIN MIIACTHK, TOJUKAPOOHATHI).

[IpupoaHbIe ¥ CHHTETHYECKHE BOJIOKHA (0030D).

Jemoncrpanumn. 1. O0Opa3up! maactukos. 2. Komtekuus BoiaokoH. 3. [lonukonaeHcaus STUIICHITIMKOIIS ¢ TepedTaneBoil KUCI0TOM.

JlabopaTopHblie onbIThI. 13. OTHOLIEHNE CHHTETUYECKIX BOJIOKOH K PACTBOPAaM KHUCIIOT U IIeTOYeH.

IIpakTnyeckas padora Ne 10. Pacnio3HaBaHue MJ1aCTUKOB.

[MpakTnyeckas padora Ne 11. Pacno3zHaBaHue BOJIOKOH.

11 knace Tema 1. Hemeramanl (50 u.)Knaccugurayus neopeanuueckux seujecmes. DIIEMEHTHI METAIUTBI 1 HEMETAJLTBI M UX TIOJIOKEHHE B
[Tepuoanueckoii cucreme. Bodopoo. llonydenue, pusnueckue U XUMUYECKUE CBOMCTBA (PEAKIMK ¢ METAIJIaMH ¥ HEMETaJlJIaMU, BOCCTAaHOBIICHUE
OKCH10B U cojeil). ['mapunel. TonnuBHbIe 3neMeHThI. [ anozenvl. OO01Iast XapakTepucTHKa NoArpynnsl. dusnuecknue cBOMCTBa MPOCTHIX BELIECTB.
3aKOHOMEPHOCTH U3MEHEHHS OKHCIUTEIBHON aKTUBHOCTHU T'aJIOTEHOB B COOTBETCTBUU C MX MOJIOKEHUEM B miepruoanyeckoit Tadbnuue. [lopsaok
BBITECHEHHS TaJIOTEHOB M3 PAaCTBOPOB TajoreHn0B. OcobeHHocTy Xumun (hropa. Xaop — MoJydeHHe B MPOMBIIIICHHOCTH B Ja00paTOpHH, peaKIiuu
C MeTaJUTaMU ¥ HeMeTalulaMu. B3aumozelicTBue xsopa ¢ Bofoi U pactBopami ienoueil. Kuciopoansle coequHeHns xaopa. [ MmoxnopuTsl, X10par 1
MepXJIOpaThl Kak TUMUYHBIE OKUcTuTe. OcoOeHHOCTH XUMHUH Opoma u ona. KauecTBeHHast peakius Ha o, [ anoeeno8000poovi — MONyUYEHUE,
KHUCJIOTHBIE U BOCCTAaHOBUTEINIbHBIE cBoMcTBa. CossiHAasA KUCIOTa U ee coii. KauecTBeHHbIE peaklluy Ha TajloreHu ] - HOHBL DeMenmbl n0O2pynnbl
Kucnopoda. OO01as XxapakTepUCTUKa MOATrpyIIbl. PU3nyecKue CBOWCTBA NPOCTHIX BemlecTB. O30H Kak aulIOTponHas MOAU(PUKAILUs KUCIOPOa.
[Tonmy4yenue o30Ha. O30H Kak okucaUTeNb. [l03UTHBHAS ¥ HEraTUBHAs POJIb 030HA B OKpy»Katolei cpeae. CpaBHEHHE CBOMCTB 030HA M KHCIOPOJa.
Boga v nepokcu Boiopoaa Kak BOJIOPOAHBIE COEMHEHHSI KUCIIOPOia — CpaBHEHHE CBOMCTB. [lepokcua Boopoia Kak OKUCIUTENb U
BoccTraHoBUTeNb. [lepokcuipl MetamioB. Cepa u eé coeounenus. Annorponus cepbl. Duznyeckre 1 XUMHUECKUE CBOICTBA cephl (B3auMoJIeiicTBHE C
MeTaJlJIaMH, KUCIIOPOOM, BOJIOPO/IOM, paCTBOpaMU IIeJIoueH, KUCIOTaMU-OKUCIuTeNIMH). CepoBOI0PO — MOITYYEHHUE, KUCIOTHBIE U
BOCCTaHOBUTENbHBIE cBOMcTBA. Cynb(uibl. CepHUCTBIH ra3 Kak KUCIOTHBIN okcua. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOWCTBA CEPHUCTOTO
ra3a. [losydeHune cepHUCTOro ra3a B MPOMBIIIIIEHHOCTH U tabopartopuu. CepHucTas kucioTa u ee conu. CepHbiii anruapu. CepHas KUCIIOTA.
CBoiicTBa KOHIIEHTPUPOBAHHON M pa30aBICHHON cepHOIl KUCIOTHI. JleficTBHE KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI Ha caxap, MeTaJllbl, HEeMETaJlIbl,
cynabduasl. Tepmudeckas ycToMunBOCTh cynb(aToB. KauecTBeHHas peakiiys Ha CEPHYIO KUCIIOTY U €€ COIM. TuocepHasi KUCIoTa U
THOCYNB(GATBL.A30m U e20 coedunenus. IAEeMEHThI NOArpynbl a3ora. O0Ias XxapakTepucTuka noArpynmnsl. duznyeckre cBOCTBa MPOCTHIX BEIIECTB.
Crpoenue monexyibl a3ota. usndeckre U XMMHUECKHe cBoicTBa a3oTa. [lonydeHue a3ota B MpOMBIIUIEHHOCTH U JabopaTtopuu. Hurpuasl. AMMuak
— €ro noyydeHue, Gpuzndeckue u XuMmuueckue cBoiictsa. OCHOBHBIE CBOMCTBA BOAHBIX pacTBOpoB ammuaka. Conu ammonust. [losenenue coneit
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aMMOHHS [IpY HarpeBaHUU. AMMHUAK Kak BOcCTaHOBUTENb. [I[puMenenne ammuaxa. OKcuibl a30Ta, UX NodyyeHue U cBoictBa. Oxcun azora(l).
Oxkwucnenne okcuaa azora(ll) kucnmoponom. Jumepusanus okcuna azora(lV). Azotucras kuciaora u ee coyid. HUTPUTHI Kak OKHCIUTETH 1
BOCCTAHOBUTENIN. A30THAsi KUCIIOTAa — (PU3MUYECKUE U XUMUYECKHE CBOMCTBA, ody4eHrne. OTHOLICHNE a30THOM KUCIOTHI K METaJIaM U HeMETaJlJlaM.
3aBUCUMOCTh IPOAYKTA BOCCTAHOBJICHHSI A30THOM KUCIOTHI OT aKTUBHOCTH METaJlla U KOHIICHTPAIMK KUCIOTHL. TepMuueckast yCTOMYUBOCTD
HUTPATOB. Pocghop u e2o coedunenus Annorponust Gochopa. Xumuaeckre cBoiicTBa Gpocdopa (peakiuu ¢ KUCIOPOAOM, TaJOreHaMH, METaJIJIaMH,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTENSAMHY, 1Ienodamu). [lonyuenue u npumenenue pocdopa. @ocdopusiii anruapua. OprobocdopHas u
MeTtadocdopHas KUCIOTHI U uX conu. KadecTBeHHas peakius Ha oprodocdarsl. Paznoxkenue oprodocdopHoii kucnotsl. [ITupodochoprast kucnora u
nupodocharer. Dochuasr. Dochun. Xmopuasl pocdopa. Oxcua hocdopa(lll), bochopucras kucaora u ee conu. Verepoo. AnaoTponus yriepoa.
CpaBHeHHUE CTpOSHHSI U CBOWCTB rpadura u anmasa. OyinepeH kak HoOBast MoJIeKyJsipHas popma yriepoxaa. I'paden kak MoHOCTOM Tpadura.
YrnepoaHsie HAHOTPYOKHU. YT0Jb. AKTUBUPOBAHHBIN Yrojib. AfncopOrus. Xumuueckue cBoiicta yris. Kapouasl. ['uaponus kapOuaa kanbuus u
KapOuaa amromuHus. KapOuiel mepexoaHbIX METaNIOB KaK CBEPXITpovHble MaTepuaibl. Okcuabl yriaeponaa. OOpazoBaHHe yrapHOTO ra3a Mpu
HEMOJIHOM CTOpaHUM YIJisi. YTOIIb U yrapHbIi ra3 Kak BOCCTAaHOBHUTENHU. Peakius yrapHoro rasa ¢ pacmiiaBamu mesnoueil. Cuate3 GpopMHUaToB
OKcaJIaTOB. YTJIEKHUCIIBIN ra3. YroyibHas KUcIoTa U ee conu. [loBenenne cpefHuX U KUCIbIX KapOOHATOB pu HarpeBaHuu. Kpemnuti. CBocTBa
MIPOCTOrO BellecTBa. Peakiuu ¢ XJI0poM, KUCIOPOJOM, pacTBOpaMH mienodei. OKcul KpeMHUS B IpUPOJe U TexHUKe. KpeMHueBble KUCIOTHI U X
conu. I'maponu3 cunukaToB. CuitlaH — BOAOPOAHOE COCTUHEHNE KPEMHHUSI.

b o p. Okcun 6opa. bopHas kuciora u ee comu. bypa.
JdeMoncTpanum.

1. Topenune Bogopona. 2. [Tomyuenue xsopa (onsiT B mpodupke). 3. OnbITel ¢ OpoMHOI B0, 4. OKHUCIUTEIHHBIC CBOMCTBA PAaCcTBOPA TUIIOXJIOPUTA
Hatpus. 5. IlnaBnenue cepel. 6. I'opeHue cepsl B kuciopozae. 7. B3zaumonelictBue xenesa ¢ cepoil. 8. I'opeHue cepoBomopona. 9. OcaxiaeHue
cynbuaos. 10. CpoiicTBa cepHucrtoro raza. 11. [leficTBre KOHIIEHTPUPOBAHHON CEpHOM KHCIOTHI HA MeNb U caxapo3y. 12. PactBopenune amMmuaka B
Boze. 13. OcHOBHBIE CBOMCTBa pacTBopa aMMmuaka. 14. Katanutuyeckoe okucienne ammuaka. 15. Ilomyuenune oxcnna asora(ll) n ero okucnenue Ha
Bo3ayxe. 16. [lefictBue azoTHON kucinoThl Ha Mmenb. 17. ['openue dochopa B kucinopozae. 18. Ilpespamienue kpacHoro ¢ocdopa B Oenblii U ero
cBeueHue B TeMHoTe. 19. Bzaumogeiictue hocdopnoro anruapuaa ¢ sogoi. 20. O6pasusl rpadura, anmasa, kpemHus. 21. ['openue yrapHoro rasa.
22. Tymenue nmiaaMeHu yriaeKuciabM ra3oM. 23. Pa3noxkeHue Mmpamopa.

JlaGopaTopHbIe ONBITHI.
1. ITosryueHnue xmopa U U3y4EHUE €r0 CBOKCTB.
2. O3HaKOMJICHHE CO CBOMCTBAMH XJIOPCOJIEPKAIIUX OTOSTUBATENCH.
KauecTBeHHas peakiiys Ha TajJOTe€HU - HOHBI.
3. CBoiicTBa 6poma, fiona u ux coneil. Paznoxenue nepokcuia BOAOPOA.
OxucneHne Hoau1 -MOHOB MEPOKCUAOM BOIOPOJA B KHCIION cpejie.

4. V3yueHue CBOMCTB CEPHOI KUCIIOTBI U €€ COJIEH.

5. 3yuenune CBOMCTB BOJTHOTO PaCTBOPa aMMHAKA.

6. CpoiicTa coneii ammonus. KauectBenHast peakiust Ha GpocaT-HoH.

21



7. KauecTBeHHas peakuiysi Ha KapOOHAT-UOH. Pa3noxeHue ruipokapOoHaTa HaTpHUsL.

8. UcnblTanue pacTBOpa CHJIMKATa HATPUs NHIUKATOPOM.

9. O3HakomMiieHHE ¢ 00pa3liaMy IPUPOIHBIX CHIIMKATOB.

IpakTnyeckas padora Nel. PenieHne sxkcriepuMeHTaIbHbBIX 3a/1a4 110 TeMe «['anorens»

IIpakTnyeckas padora Ne 2. PenieHue sKCriepMMEHTAIBHBIX 3aa4 110 TeMe «XalbKOT€HbI»

IMpakTnyeckas padora Ne 3. [losryyeHue aMmmMuaka v U3y4eHHUE €ro CBOMCTB.

IIpakTnyeckas padora Ned4. PemieHue skcriepuMeHTaNIbHBIX 3314 110 TEME «DJIEMEHTHI IOATPYIIIIBI a30Ta»

Tema 2. O6mme cBoiicTBa MeTa/LI0B (4 4.)

Obwuii  0030p 21emenmog - memannog. CBONUCTBA TPOCTHIX BEIIECTB-METALIOB. MeTaluIMUecKhe KpHUCTaIMueckue pemietkd. CriaBbl.
XapakrepucTuka HauboJjiee U3BECTHBIX CIUIaBOB. [losyueHue u npuMeHeHne MEeTaJlJIoB.

Tema 3. Metamibl riaaBabix noarpynn. (18 w4.)ll/erounsie memannvl— 00IAs XapaKTEPUCTUKA TOATPYIIIBI, XapaKTepHbIE PEAaKIUU HATPUS U
kanus. CBOMCTBA LIENOYHbIX MeTauIoB. [lonydenue menodnsix MetaiioB. Colla M €KUM HaTp — BayKHEHIIME COCIMHEHUS HATPUSI.
Bepunnuii, maenuil, wenounozemenvhvie memanivl. MarHuii U KaJbIHid, UX 00IIast XapaKTEpPUCTHKA Ha OCHOBE NoJjioxeHus B [lepuoanyeckoit cucreme
anementoB JI. M. MenzaeneeBa u crpoeHus aroMmoB. [lonyuenue, dusnueckue M XMMHYECKHE CBOMCTBA, NMPUMEHEHHWE MarHus, KajlbLUs M HX
coennHeHU. AM(OTEpHOCTh OKCHIa U THIPOKcUaa Oeprinis. JKecTKOCTh BOABI M CIIOCOOBI ee ycTpaHeHus. OKpacka MIIaMeH! COJISIMU IIETOYHbBIX U
LIEJI0YHO3EMENBHBIX METAJLIOB.
Antomunuii. PacnpocTpaHeHHOCTh B TpUpPOJE, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA (OTHOLICHHWE K KHCIOPOAY, TajloTeHaM, PacTBOpaM KHCIOT U
mienao4en, amomorepmusi). AMGOTEpHOCTh OKcHaa U ruapokcuna amomMuHusg. Conu amomunus. [lomHoe pasnoxeHue BOJOW cosel alOMUHMS CO
CIIa0bIMH JIByXOCHOBHBIMU KHCIIOTaMH. AJIFOMHHATBHI B TBEpAOM BuIe U B pactBope. [Ipumenenue amomuuusi. CoeMHEHHs aIIOMUHUS B HHU3IIUX
CTETEHAX OKHCIICHUS.

Onoso u ceuney. Orznueckue 1 XUMUYECKUE CBOMCTBA (PEAKIMH C KUCIOpOaA0OM, kKucioTamu), npumenenne. Conu onosa(1l) u ceunua(ll). CBuHIOBBIN
aKKyMYJIATOP.

Tema 4. MeTtasuibl No004YHBIX noArpynm. (28 4.)

Memannvl nobounsix nooepynn. OCOGEHHOCTH CTPOESHUS aTOMOB MEPEXOIHBIX METAUIOB.
Xpom. ®dusnyeckue CBONCTBA, XWMHUYECKHE CBONCTBAa (OTHOIICHHE K BOJSHOMY Iapy, KHCIOPOIYy, XJIOPY, pacTBOpaMm KHCIOT). V3MeHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX M KHUCIOTHO-OCHOBHBIX CBOMCTB OKCHMJIOB M THJPOKCHIIOB XpOMa C POCTOM CTENEHH OKUCIIEHUS. AMQOTEepHbIe
cBoiicTBa okcuaa u rugpokcuna xpoma(lll). Okucnenne coneir xpoma(lll) B xpomatsl. B3aumHble nepexoapl XpoMaToB U AUXPOMATOB. XpoMmaTsl U
JUXPOMATBI KaK OKUCIIUTENH.

Mapeaney — dusnueckre 1 XUMUYECKUE CBOMCTBA (OTHOLIEHHE K KHCIOpPONY, XJIOpY, pacTBopaMm kucioT). Okcun mapranna(IV) kak okucnurens u
karanu3aTop. IlepMaHranar kajaus Kak OKACIMTENb. MaHraHat Kajus U €ro CBONCTBA.
Keneszo. HaxoxaeHue B NpuUpoe. 3HAUYCHHUE Keje3a Il OpraHu3Ma uesioBeka. dusmyeckue CBOMCTBa jkene3a. CruiaBbl jKejle3a € YriepoJIOM.
XuMHUYECKUe CBOICTBa eje3a (B3aMMOJEHCTBHE C KHCIOPOIOM, XJIOPOM, CEpOi, yrieMm, KUCIOTaMM, pacTBopaMmu cosei). CpaBHEHHE KHUCIOTHO-
OCHOBHBIX U OKHCJIMTEIbHO-BOCCTAHOBUTENBbHBIX CBOUCTB ruapokcuaa xenesa(ll) u rugpokcnna xenesa(lll). Comm xeneza(ll) u xeneza(lll). Meroast
nepeBoaa coneil xxeneza(ll) B
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comu >xene3a(lll) u o6parHo. OkucnuTenbHbIe cBoWicTBa coequHenuit xene3a(lll) B peakmusax ¢ BocCTaHOBUTENSAMU (HOAUIOM, MebI0). [lnanunneie
KOMIUIEKCHI Xkene3a. KauectBeHHble peakiinu Ha noHsbI xxene3a(ll) u (110).
Meow. Haxoxnenue B nipupoje. Puznueckue 1 XMMUYECKUE CBOMCTBA (B3aUMOIEHCTBUE C KUCIOPOJOM, XJIOPOM, CEPOM, KUCIOTaMU-OKUCIUTEISIMHU).
Comu meau(Il). Mennsrit kynopoc. Ammuakarsl Mmeau(l) u meau(Il). ITomyuenne okcuma menu(l) BoccranoBnenuem ruapokcuaa meau(1l) rirroko3oii.
Cepebpo. ®u3nveckue U XUMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C CEpPOid, XJIOPOM, KHCIOTaMH-OKHCIUTENsIMH). OcaxkaeHne okcuaa cepedpa npu
JEMCTBHUM 1IEJIOYH Ha CONU cepedpa. AMMHaKaThl cepedpa Kak okucnuTenu. KauecTBeHHas peakiusi Ha HOHBI cepedpa.
3onomo. ®uznyeckue U XMMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE C XJIOPOM, «IApCKON BOJKONH». CrocoObl BBIIEIEHMS 30J10Ta U3 30JI0TOHOCHOMU
MIOPOJBL.
[unk. ®usnyeckue U XUMHUECKUE CBOWCTBA (B3aMMOJICHCTBUE C rajloTeHAMHU, KHCIOPOAOM, CEpOid, pacTBOpaMHU KHUCJIOT U 1ieso4ei). AMPOTEepHOCTD
OKCHJIa ¥ TUJIPOKCUJA ITUHKA.
Pmymes. 1IpencraBiieHne 0 CBOMCTBAX PTYTH U €€ COCUHEHUSX.
JdeMoHcTpanum.

1. Konnekuus MeTanos.

2. Konnekuusi MUHEPAJIOB U PYA.

3. Konnekuust « ATIOMUHHI.

4. Komnekuus «Kene3o u ero criiaBbi»

5. BzaumopencTBue HaTpus ¢ BOJOM.

6. OkpalMBaHe MIAMEHH COJISIMU LIEIIOYHBIX U IIETOYHO3EMEIbHBIX METAIIOB.

7. B3anMoeicTBHE KaJIbIUS C BOJOK.

8. [1naBieHue alfOMUHUA.

9. B3aumoeicTBrE aJIOMUHHUS CO IIEJIOYbIO.

10. B3aumoaelicTBre Xpoma ¢ CONSTHOM KUCIIOTON 6€3 T0CTyma Bo3ayXa.

11. Ocaxnenue ruapoxcuaa xpoma(lll) u okucnenue ero nepokcuaOM BOIOPOAA.

12. B3auMHbIe nepexo/ibl XpOMaTOB U AUXPOMATOB.

13. Paznoxenue auxpomaTa aMMOHHS.

14. Amromorepmus.

15. Ocaxnenne runpokcuna sxeneza(lll) u okucnenue ero Ha Bo3ayxe.

16. Brinenenue cepedpa U3 ero coneil AecTBHEM MeH.
JlaGopaTopHbie ONBITHI.

10. OkpamuBaHue MmiIaMeH!d COEANHEHUSIMHU HIEIOYHBIX METAJIOB.

11. O3HakoMIIEHHE C MUHEPAIAMU Y BAXKHEHUIIMMH COCTMHEHUSIMU IIEJIOYHBIX METAIIJIOB.

12. CBoiicTBa COEIMHEHUN IETOYHBIX METAJIOB.
13. OkpamrBanue MIaMEHH COJISIMU MIETIOYHO3EMETBHBIX METAJIOB.
14. CBoiicTBa Marausi ¥ €ro COeIMHEHUM.
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15. CBoiicTBa COEIMHEHUM KaTbIHSI.

16.2KecTKOCTE BOJIBI.

17. B3aumopeicTBrE aTlFOMUHUS C KUCIOTaMH U LIEI0YaMHU.
18. AMdoTepHbIe CBOWCTBA THIPOKCHIA ATTFOMUHUS.

19. CBoiicTBa 0J10Ba, CBUHIA U UX COETUHEHUHN.

20. CpoiicTBa coJseit xpoMma.

21. CpoiicTBa Maprasia u ero COeJMHEHUN.

22. 3y4yeHrue MUHEpaJIOB XKeje3a.

23. CaoiicTBa xeine3a. KauecTBeHHbIe peakiiuu Ha HOHBI xkene3a. [lonyuenue okcuaa meau(l).
24. CpolicTBa MeIH, €€ CINIaBOB M COCTMHEHHU.

25. CBoiicTBa IIUHKA U €T0 COSAUHEHUH.

IIpakTnyeckas padora Neb. Pemienune skcniepuMeHTalIbHBIX 33/1a4 110 TeMe «MeTasuibl I1aBHbIX MOATPYII
IIpakTnueckas padora Ne6. [Tlonyyenue menHOro Kyrnopoca

IIpakTnueckas padora Ne/. Pemenue skcnepuMeHTaIbHBIX 33/1a4 10 TeMe «MeTasuibl MOOOYHBIX HOArPYIII
IIpakTunueckas padora Ne8. [Tonyyenue conu Mopa

KounrpoabHnas padora Ne 2 no teme «MeTajibi».

Tema 5. Ctpoenue BemecrBa (14 4.)

Cmpoenue amoma. Hyknunel. U3otonsl. Tumnsl paguoakTuBHOro pacnana. TepMmosiaepHsblil cunTes. [lonydeHrne HOBBIX JIEMEHTOB. SlepHbIe peakiuu.
CrtpoeHue 37EeKTPOHHBIX 00onouek artomoB. IlpencraBieHune o kBaHTOBOM MexaHuke. KBaHTOBble umcia. AToMHbIe opOuTanu. Paguyc aroma.
DNeKTPOOTPULIATETLHOCTD.

Xumuueckas céazv. Buapl xumnueckoil cs3u. KoBanieHTHas CBSI3b U €€ XapaKTEPUCTUKU (JUTMHA CBSI3H, MOJIIPHOCTb, OJISPU3YEMOCTb, KPATHOCTh
cBs3u). MloHHast cBsi3b. MeTamndeckas CBSI3b.

Cmpoenue meepovix men. Kpucranamueckue u amopduble Tena. THMIBI KPUCTAJUIMYECKMX PEIIETOK METAUIOB M HOHHBIX COEIUHEHUH.
MexMoueKyIsIpHbIe B3aUMOIeHCTBYS. BonopoiHas cBs3b.

Hdemoncrpanun. 1. Kpucrammmdeckue pemerku. 2. Monenu MOJIEKyII.

Tema 6. TeopeTnueckoe onucaHne XUMHYECKUX peakumii (27 4.)

Tennosoti a¢hgpexm xumuueckoti peakyuu. JHIOTEPMUUIECKHE U IK30TepMUUecKHe peakluu. 3akoH ['ecca. Ternora o6pa3oBaHus BeliecTBa. DHEPTUs
cBs3u. [lonstue 06 suTanenuu. [lonarue o0 suTponuu. Bropoii 3akoH TepmonHamMuku. JHeprus ['n66ca u KpuTeprun caMonpon3BOJIbHOCTH
XUMHUYECKON pPEaKIIHH.

Ckopocmb Xumuueckou peakyuu u €€ 3aBUCUMOCTb OT IPUPOJIbl pearupyroluX BEeIeCTB, KOHIIEHTPALlUU PeareéHTOB, TEMIIEpPaTypbl, HATUUUS
KaTaJn3aropa, IO 1 MOBEPXHOCTH Pearupyrouix BelecTB. 3akoH AeicTByomux Macce. [lpaBuno Baut -I'opda. [Tonarue 06 sHeprun akTuBanuu
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1 00 SHepreTUYecKoM mnpoduie peakuu. | OMOTeHHBIN 1 reTeporeHHbIN KaTanu3. [[pumMepsl KaTaTuTHYECKUX MPOLECCOB B TEXHHUKE U B )KUBBIX
opranuzMax. @epMeHThl Kak OMOJI0IHYEeCKHe KaTaln3aTopBl.

Obpamumvie xumuueckue peakyuu. Xumuaeckoe papHoBecue. [Ipunnun Jle Ilarense. KoncranTta paBHoBecus. PaBHoBecue B pactBopax. KoHCTaHTHI
aucconnanuu. Pacuer pH pacTBOpOB CHIIBHBIX KMCIIOT U 11esoueil. /Ipoussedenue pacmeopumocmu.

Psao axmusnocmu memannos. IloHsiTve 0 CTAHIAPTHOM BJIEKTPOIHOM MOTEHIHAIE U AJIEKTPOABUKYILEH CHIIE PeaKui. XUMUUYECKNE UCTOYHUKHU TOKa:
raJIbBAHUYECKUE DIJIEMEHTBI, AKKyMYJISTOPbl W TOIUIMBHBIE 3JIEMEHTBHI. OJIEKTPOJIM3 PACIIaBOB M BOJHBIX PAaCTBOPOB 3JIEKTPOJIMTOB. 3aKOHbL
INEeKMPONU3QA.

JdemoncTpanmu.

1. Dk30TepMUUECKHE U PHAOTEPMUYECKUE XUMUYECKUE PEAKLINH.

2. TeruioBbl€ ABJICHUS IIPU PACTBOPEHUH CEPHON KUCIOTHI U aMMUAYHOMN CEJIUTPBI.

3. 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT IPUPO/Ibl BELIECTB HA IPUMEPE B3aUMOEHCTBHSI pACTBOPOB PA3JIMYHBIX KUCIOT OJUHAKOBOW KOHIEHTPALUU C
OJIMHAKOBBIMM KyCOYKaMHM (IpaHyJiaMH) UHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, jKeJe3a) C paCTBOPOM COJITHON KHUCJIOTHI.
4. BzaumoielicTBUE pacTBOPOB CEPHOI KUCIIOTHI C paCTBOPAaMU THOCYJIb(aTa HaTpUsl Pa3IMUHON KOHLEHTPALUU U TEMIIEPATYPBhI.

5. Pa3noxxeHue nepokcuaa BOJOPO/ia C MOMOILBIO HEOPTaHMUECKUX KaTalu3aToOpOB U IPUPOIAHBIX 00BEKTOB, COIEPIKAIINX KaTanasy.

JlabopaTopHbie onbIThbl. PaKTOpbI, BIMSIOINIME HA B3aUMOJEHUCTBHE METalyla ¢ pacTBopaMu KHCIOT. CMeEIlleHHe XMMHUYECKOro paBHOBECHS IPU
YBEJIIMYEHUH KOHLIEHTPALUK PEAreHTOB U MPOLYKTOB.26. Katanutuueckoe pasinokeHue Nepokcuaa Boaopoa
IpakTunyeckas padora Ne9. CKOPOCTh XUMHUYECKHX peakuii. XHMHUUECKOe PaBHOBECHE

Tema 7. Xumnueckasi Texnosorus (10 4.)

Ocnognbie npuHyunsl xumuyecko mexuono2uu. IIpon3BoACTBO CEPHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM. XUMU3M Ipouecca. Coipbe 11
IIPOU3BOJICTBA CEPHOM KUCIOTHI. TexHomornyeckas cxema mnporecca, npoueccsl 1 anmnaparsl. [Ipon3Boactso aMMmuaka. XuMusMm mporuecca.
Onpenenenre oNTUMAaIbHBIX YCIOBUN MPOBEACHUS peakliuu. [IpuHINI TUPKYISAIUN U €ro peau3alis B TEXHOJIOTHYECKON CXEME.

Memannypeua. Yepnast metamuryprus. JJomeHHbIN niponiece (ChIpbe, YCTPOMCTBO JOMEHHOM Meun, XUMU3M Iipouecca). [Ipons3BoacTso cranu B
KHCJIOPOJTHOM KOHBEPTEPE U B DIIEKTPONEYAX.
Opeanuueckuti cunmes. CUHTE3bl Ha OCHOBE CUHTE3-ra3a. [IponzBoacTBo MeraHoa.
DKOJIOTHS ¥ Po0OJIeMa OXpaHbl OKPYXKAIOIIEH CpeIbl. 3eJieHass XUMUS.
JemoncTpanumn. 1. Celppe 11 IPOU3BOACTBA CEPHONU KHCIIOTHI.
2. Monienb KUMsIIEero cios.
3.Kene3nas pyaa.
4. O0pas3Iipl CIIJIaBOB KeJe3a.

Tema 8. Xumusi B moBceHeBHOI Ku3HU (8 4.)

Xumus numu. Kupsel, O6eiaKku, yriaeBojabl, BUTaMuHbl. [lumieBbie 100aBku, WX Kiaccuukauus. 3anpelieHHble U pa3pelleHHble MUIIeBbIe T00aBKU.
JlexapctBennble cpeacTBa. Kpacku n nurMeHTsl. [IpuHIMIBI OKpalMBaHUs TKaHEH.
Tema 9. Xumus Ha ciyxoée oomecrBa (7 4.)
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Xumusa B ctpoutenberBe. LlemenT, 6etoH. Crexiio M Kepamuka. TpaluLMOHHBIE U COBPEMEHHBIE KepaMuueckue marepuanbl. CBepXmpoBoaslIas
kepamuka. beitoBas xumusa. OtOenuBarolye cpeicTBa. XUMHUS B CelNbCKOM Xo3sdicTBe. MHcekTnuapl u nectuuuasl. CpelncTBa 3alluThl PACTEHHH.
Penennentsl.
Tema 10. Xumus B coBpeMeHHOMH HayKe (4 4.)

Oco0eHHOCTH COBPEeMEHHOM Hayku. MeTo1oiorust HaygyHoro uccineaoBanus. [Ipodeccus xumuka. Maremarndeckas XUMUSL.
ITouck xumuyeckoi nadopmaru. Pabora ¢ 6a3aMu 1aHHBIX.
JdemoHcTpanmu.

1. ITumeBbie KpacuTemu.

2. Kpamienue TkaHeu.

3. OrOenuBaHue TKaHE.

4. Kepamuueckue Matepuansbl.

5. LIBeTHBIE CTEKJIA.

6. Komnexuus «TomimBo u ero BUAbI.
JlabGopaTopHble ONBITHI.
277. 3HaKOMCTBO C MOIOIIMMH CPEACTBAMU. 3HAKOMCTBO C OTOEIUBAIOLIUMU CPEJCTBAMH.
28. Kiten. 29. 3HakoMCTBO ¢ MUHEPaAIbHBIMU YAOOPEHUSIMU U U3y4EHUE UX CBOUCTB.

IMpakTuyeckas padora Nel(. Kpamenue Tkanei
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