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IosicHUTEeNLHAA 3aNIUCKA.

1.1  Ilepeuenv HopmamugHbiX 0OKYMEHN 08, UCNOIbIYEMBIX 011 COCIMABICHUA PADOYell NPOZPAMMDL:

Pabouas mporpamMMa o XMMUH JUIsi OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:

OyHIaMEHTAIBHOTO SJpa COoAepKaHUs 00IIero o0pa3oBaHUsl U B COOTBETCTBUU € ['OCYIapCTBEHHBIM CTaHAApTOM oO0IIero oOpa3zoBaHus (IIpHUKa3
MunuctepctBa oOpazoBanus 1 Hayku Poccuiickoit @eneparuu ot 17.12.2010 r. Ne 1897);

®denepanpHoro 3akoHa ot 29 nexadbpst 2012 roma, Ne273 (denepanbhbiii 3akoH «O06 obpazoBaHuu B PDy);

TpeboBanmii K pe3yabTaTraM OCHOBHOTO OOIIEro oOpa3oBaHWs, MPEJCTABICHHBIX B (peaepalbHOM TOCYAApCTBEHHOM OOpa30BaTEIbHOM CTaHAAPTE
oOmiero o0Opa3oBaHMsI BTOPOTO IMOKOJEHHA. B Hel Takke yYUTBHIBAIOTCS HJEU pa3BUTUS U (HOPMUPOBAHUS YHHUBEPCAIbHBIX Y4YEOHBIX ICHCTBHM s
OCHOBHOTO 00IIIer0 00pa3oBaHusl.

[TocranoBnenus ['maBHoro I'ocynapctBeHHOro canuTapHoro Bpaua Poccuiickoii ®@enepaunu «O0 yrBepxkaenuu Canllun 2.4.2821-10 «CanurapHo-
AMUIEMUOJIOTHYECKUE TPEOOBAHUSI K YCIOBUSM U OpraHU3alMMi 00y4YeHHUs B 00111€00pa30BaTeNIbHBIX yupexaeHUsAXx» oT 29.12.2010 Nel89;

[Tpuxaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepxkaeHuu (heaepaabHOro nepedHs yueOHMKOB, PEKOMEHIYEMbIX K HCIIOIb30BaHHUIO
IpY peann3alii UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTeIbHBIX MPOrPaMM HAYaIbHOTO OOIEro, OCHOBHOTO OOINEro, CpeJaHero o0Iero
00pazoBaHM

Yueonoro miana MBOY «Becenosckas COL» na 2021-2022 y4. rogx;

[Tonoxxenus o paboyeit mporpamme, pazpadborannoro B MbOVY «Becenosckas COLL»

YcraBa ob6pazoBarensHoro yupexaenus MbOY «Becemorckas COIL»

3a ocHOBY paboueii mporpammsbl B3sita nporpamma H.E.Ky3ne6mnosa, H.H.I'apa kypca xumuu s 8-9 kiiaccoB 00111e00pa3oBaTeIbHbIX YUPEKIACHUMN,
ormy0nMKoBaHHas u3narenbcTBoM «Benrtana -I'pad» B 2016 rtomy (COopHHMK mporpaMM Kypca XUMHH K ydeOHWKaMm xumum aBTopoB [.E.Pymsutnmca,
@&.I".Denpamana ais 8-9 kiraccos).

1.2 Ilenu obyuenus c yuemom cneyuuku yueono2o npeomema

OcHOBHBIE yeau N3y4CHusd XuMHUH HaIlpaBJICHBI:

o Ha 0cBoeHUe 8adCHeuwux 3Hanuli 00 OCHOBHBIX MOHATHUSX U 3aKOHAX XUMHUH, XMMUYECKON CUMBOJIHKE;

o Ha ognadeHue ymenuamy HabIoAaTh XUMUYECKHE SIBIICHUS, TPOBOJUTh XUMHUECKUI IKCIIEPUMEHT, IPOU3BOIUTh pacyeThl Ha OCHOBE
XUMHAYECKUX (OPMYJI BEIIECTB M YPaBHEHUH XMMUYECKUX PeaKIuii;

o Ha pazeumue MO3HABATEIbHBIX MHTEPECOB U MHTEIIEKTYaJIbHBIX CIIOCOOHOCTEH B MpOILECCe MPOBEACHNUS XUMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITENILHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIUMU JKU3HEHHBIMU MOTPEOHOCTAMU;

. Ha 6ocnumanue OTHOIIEHUS K XWUMHUM Kak K OJHOMY U3 (yHIaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U JJIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;

J Ha npuMeHeHue NOIYYeHHbIX 3HAHUU U YMeHull U1 0€3011aCHOr0 UCTIOIb30BaHUS BEIECTB M MAaTEPUAIIOB B OBITY, CEIBCKOM XO35HCTBE

MU Ha IMPOU3BOJCTBEC, PCIICHUA IMPAKTUYCCKUX 3aad B HOBC@I{H@BHOﬁ KNU3HU, TPCAYNPCKICHUA HBHGHI/Iﬁ, HAaHOCAIIUX BPEA 3A0POBBIO YCIIOBCKA U
OKpY)KalolIee cpefe.



1.3  3aoauu oodyuenus.

OnHOM M3 Ba)KHEHIIHMX 3aJ]a4 OCHOBHOTO OOIIEro 00pa30BaHMUs SBJISCTCS MOArOTOBKA OOYYAIOIIMXCSA K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOODY
KHU3HCHHOT'O " HpO(beCCI/IOHa.HBHOFO ImyTH. O6y‘-laIOH_[I/I€CSI AOJDKHBI HAYUUTBCA CaAMOCTOATCIIBHO CTABUTHL LCIWM U ONPCACIATH NMYTH HUX JOCTUIKCHHA,
UCIIOJIb30BATh MPUOOPETEHHBIN B LIKOJIE OIBIT B PEaTbHOM )KU3HH, 32 pAMKaMU Y4eOHOTO mpoIiecca.

XUMHA KaK y‘-Ie6HBII71 npeaMET BHOCUT CyHIeCTBeHHBIﬁ BKJIaZl B BOCIIMTAHUC U PA3BUTHUC 06yqa}0Luch;1; OHa IpU3BaHa BOOPYKHUTH UX OCHOBAMU
XMUMHYECKUX 3HAHWUH, HEOOXOMUMBIX ISl MOBCEAHEBHON >KU3HH, 3aJ0KUTh (DYHIAMEHT /sl JAJbHEHIIEro COBEPIICHCTBOBAHMS 3THUX 3HAHHMMU, a TaKKe
CIIOCOOCTBOBaTh OE30MMaCHOMY IOBEJCHUIO B OKPYKAloOIEH cpesie U OSpe:KHOMY OTHOIICHHIO K Heill. Pa3BuTHe mo3HaBaTEIbHBIX WHTEPECOB B IpoIlecce
CaMOCTOSTEIILHOTO MPHOOPETEHUSI XAMHUUYCCKUX 3HAHUN M UCIIOJIb30BAHUE PA3IMUYHBIX HCTOYHMKOB HH()OPMAIIUH, B TOM YHCIIe KOMITBIOTEPHBIX.

Bocrnutanue yOoexIeHHOCTH B IO3UTHBHOM POJIM XMMHUHU B )KHU3HU COBPEMEHHOTO OOIIECTBA, HEOOXOUMOCTH XUMHUYECKH IPAMOTHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U OKPYIKAIOIIEH cpejie.

1.6 Oobocnoeanue evioopa YMK, na ocnoge komopozo éedemcs npenooasanue npeomema « Xumusy

B cootBercTBHU ¢ DenepanbHbIM 3akoHOM «O06 ob6pasoBanuu B PO» ocHoBHoM 3anaueit MOAY «Coduesckas COLLD sBusieTcs: ocyiecTBiIeHne
LeJIeHaNpaBJIEHHOIO IIpoliecca BOCIUTaHus U 00yueHus rpaxaald P@ B uHTepecax yyaluxcst 1 X poAuTesel, o01ecTBa, rocyaapcTaa,
COITPOBOKIAIOIIETOCS TOCTHKEHNEM 00YJaIONIMMHUCS YCTAHOBJICHHBIX TpeOoBaHMH (eepabHOT0 KOMIIOHEHTA TOCY1apCTBEHHOTO 00pa30BaTeIbHOTO
cranjapra. ObecneyeHue eqUHCTBa 00pPa30BaTENIbLHOTO IPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00pa30oBaTeIbHbIX IPOrpaMM HauyalbHOI'O O0LIEro,
OCHOBHOTO OOIIIETO, CpeiHero (MOTHOT0) 00pa3oBaHusl. B nensx peanusanuu nanHou 3anaun OY BeiOpaHa it COCTaBIEHUS paboueil mporpaMmel
aBTOpCKasl Mporpamma Kypca XuMuu Juisd 8-9 kiaccos o0mieoOpasoBarenbHbix yupesxaenuii / H.H. 'apa — M.: IIpocsemenue, 2013. [lannas nporpamMma
umeet rpud «CooTBETCTBYET (peiepaibHOMY KOMIIOHEHTY rOCYAapCTBEHHOTO CTaHapTa», COCTaB/IeHAa HA OCHOBAHUM MIPUMEPHBIX porpaMm. s
peanu3alyy CoepXKaHusd MPOrpaMMbl UMEETCsl y4eOHO—METONYECKUIA KOMILIEKC JUTsl yuamuxcs U yuurens. [IpernonaBanue ocymiecTBisercs B
CTHEeNHATH3UPOBAHHOM KaOMHETE XUMUH.



1. Ilnanupyemble pe3yabTaThl 0CBOEHHUS Y4€OHOI0 MpeaMeTa

ITnanupyemoie pe3yiomamol peanuzayuu RPOZPAMMbL RO npeoMemy «XuMua»:

BeinyckHuUK Hayuumca:

®  OINHUCHIBATh CBOMCTBA TBEPJBIX, JKUAKHUX, Fa3000pa3HbIX BELIECTB, BBIJEIAA UX CYIIECTBEHHbIC IPU3HAKHY;

®  XapaKTEpU30BaTh BELIECTBA [0 COCTABY, CTPOEHUIO U CBOMCTBAM, YCTaHABIMBATh NPUYMHHO-CICICTBEHHBIE CBSI3U MEXIY JNAHHBIMU
XapaKTEpUCTUKAaMU BEIIECTBA;

®  DACKPBIBATb CMBICI OCHOBHBIX XUMHUYECKHUX IIOHATHUH: aTOM, MOJEKYJA, XUMUYECKHH D3JIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, BAJICHTHOCTb, UCII0JIb3YS 3HAKOBYIO CHCTEMY XUMUU;

e  u300pakaThb COCTAaB MPOCTEHUIINX BEMIECTB C TOMOIIBI0 XUMHUYECKHX (POPMYNI M CYHIHOCTh XMMHUYECKHUX PEAKIHHA C MOMOIIBIO
XUMUYECKUX YPAaBHECHU;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPDHYIO MacChl BEILECTB, a TAKXKE MAcCCOBYIO JOJIK XUMHUYECKOIO 3JIEMEHTa B
COCIMHEHUSX;

e CPAaBHUBATH 10 COCTABY OKCHUJbI, OCHOBAHMS, KUCIIOTHI, COJIU;

e  KJjaccu(UIUPOBATH OKCHIIBI U OCHOBAHUS 110 CBOMCTBAaM, KUCIIOTHI M COJIM — TI0 COCTAaBY;

®  ONUCHIBATHh COCTaB, CBOMCTBA U 3HAUY€HUE (B MPHUPOJAE U MPAKTUYECKOMN NEATEIbHOCTH YEJIOBEKA) IPOCTBIX BELIECTB — KUCIOPOJA U
BOAOPOJA;

®  JaBaTb CPABHUTEJIBHYIO XapaKTEPUCTUKY XMMHUYECKUX DIIEMEHTOB U BaXKHEHIIMX COCAWHEHUN €CTECTBECHHBIX CEMEHCTB IIEIOYHBIX
METAJIJIOB U TaJIOTE€HOB;

®  [0Jb30BATHCS JAOOPATOPHBIM 000PYIOBAHUEM U XUMUYECKON MOCY10H;

L4 MMpOBOAUTL HCCIIOKHBIC XUMHUYCCKUC OIIBITHI U Ha6J'II-OI[eHI/I}I 3a HW3MEHEHHEM CBOMCTB BEIIECCTB B nmponecce ux npeBpameHHﬁ;
CO6J'IIOI[aTL IIpaBUJia TEXHUKU 0€30IMacHOCTH IIpU IMPOBECACHNUN Ha6J'II-0,[[eHHI>i " OIIBITOB,

®  pa3IM4YaTh AKCIECPUMEHTATBHO KHCIOTHI W IIEJIOYH, TOJB3YSICh HHIUKATOPAMHU; OCO3HATh HEOOXOIMMOCTh COONIOJICHUS Mep
0€30MacHOCTH MPU 0OPAIEHUN C KUCIOTaMH U IIeTI0UYaMH.
BBIHYCKHI/IK noxyvyum 603MOANCHOCMb Hayllul’}’IbC}l:
® I'PaMOTHO 00paIIaThCs C BEMIECTBAMH B TTOBCETHEBHOM KH3HMU;
® 0CO3HABaTh HEOOXOAMMOCTH COOITIOICHHSI TTPABHII SKOJIOTUIECKH O€30ITaCHOTO TIOBEICHHUS B OKPYXKAIOIIEH PUPOTHON Cpeie;
® [IOHMMATh CMBICII U HeO6XOI[I/IMOCTI) CO6.]'IIO}IGHI/I$I npemmcaHHﬁ, npeajara€MbiX B HHCTPYKIUAX IIO HCIIOJIB30BAHHIO JICKAPCTB, CPEACTB

OBITOBOM XUMHH H JIP.;

® HMCIIOJb30BaTh HpI/I06pCTCHHLIC KIIFOYCBLIC KOMIICTCHTHOCTU IIPU BBIIOJHCHUU MHCCICHOBATCIILCKUX IIPOCKTOB IO H3YYCHHIO CBOfICTB,

croco0oB MOJIYYCHUA U paCliO3HaBaHU BEIICCTB,

® PAa3BUBATb KOMMYHUKATHBHYIO KOMIICTCHTHOCTb, HCIIOJIB3YSA CpCACTBA YCTHOTO W IMHUCBMCHHOI'O O6H.ICHI/I${, OpoABJIATHL TOTOBHOCTH K

YBAKEHHIO MHOM TOYKHU 3pEHUs IPU 00CYKICHUH PE3YIbTaTOB BHIMOJIHEHHON pabOThI;
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® 00OBEKTHBHO OLIEHWBATh MH(OPMAIIMIO O BELIECTBAX U XUMHUYECKHX MPOIeccax, KPUTUUECKH OTHOCUTHCS K ICEBJOHAy4YHOH HMH(OpManuu,
HeZ00POCOBECTHOM pekilaMe, Kacarolleics NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.
Ilepuonnyeckuii 3aK0H U MepuoOANYEcKasa cucTeMa XuMuueckux 3jieMeHToB JI.U. MenaeseeBa. CTpoeHue BellecTBa.

BrinyckHuK Hayyumcs:

e  KIaccu(UIUPOBATh XMMHUYECKHUE DJIEMEHThI HA METAJUIbl, HEMETAJUIbI, YJIEMEHTHI, OKCUIBl U TUAPOKCUIBI KOTOPBIX aM(OTEPHBI, H
WHEPTHBIC 3JIEMEHTHI (Ta3bl) Ui OCO3HAHMS BAXKHOCTH YIIOPSI0YCHHOCTH HAYYHBIX 3HAHMIA,

®  packpbIBaTh CMBICI Nepuoanyeckoro 3akoHa /.M. Menneneesa;

®  ONUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (POPMY NEPUOANUECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;

®  XapakTepu30BaTh COCTAB aTOMHBIX SIEp M paACHpelle]ieHHE 4YHCIa 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX
3JIEMEHTOB MAaJIbIX MEPUOOB MEPHUOUIECKON CUCTEMBI, a TAKKE KAIHSI U KaJbIUs;

®  pa3NU4YaTh BUBI XUMHYSCKOHN CBSI3U: MOHHYIO, KOBAICHTHYIO MOJISPHYIO, KOBAICHTHYIO HETIOJSIPHYIO U METAJUTHYECKYIO;

e  1300paXkaTh AEKTPOHHBIE (POPMYJIIBI BEHIECTB, 00Pa30BaHHBIX XMMHUECKUMU CBS3SIMH PA3HOTO BUA;

®  BBIBIATH 3aBHCHUMOCTH CBOWCTB BELIECTBA OT CTPOEHHUS €ro KPHUCTAUIMYECKOW pemieTkd (MOHHOW, aTOMHOM, MOJIEKYISIPHOI,
METaJUTMYECKON );

®  XapaKTepuU30BaTh XUMHUYCCKUE DSJIEMCHTBHI M WX COCIWHEHUS HAa OCHOBE IIOJIOKEHHUS JJICMEHTOB B IEPUOJIUYCCKONW CHCTEME U
0COOEHHOCTEHN CTPOEHHUS UX ATOMOB;

®  ONUCHIBaTH OCHOBHBIE MpennochUiku OTKpeiTUs J[.M. MeHneneeBbIM NEPUOAMYECKOTO 3aKOHA U MEPUOAMYECKON CHUCTEMBI
XUMHYECKHX 3JIEMEHTOB U MHOTOOOPa3HYI0 HAYUYHYIO AESITEIbHOCTD YUEHOTO;

®  XapaKkTepU30BaTh HAYYHOE M MHPOBO33PEHYECCKOE 3HAYCHHE TMEPUOJUYCCKOTO0 3aKOHA W TEPHOJIMYECKON CHUCTEMBI XUMHUYCCKUX
anemenToB JI.M. Menpaeneena;

®  0OCO3HaBaTh HAyYHBIE OTKPBITHS KaK Pe3yabTaT AIUTENbHBIX HAOIIOJCHHI, OMBITOB, HAYYHOU MOJIEMUKH, IPEOIONICHUS TPYTHOCTEN U
COMHEHMH.
BBIYCKHUK n01yYum 803MOHCHOCMb HAYYUMBCSL.

®  0OCO3HaBaTh 3HAYCHHE TEOPETHUECKUX 3HAHUH JIJIs MPAKTUYECKON IeATENHHOCTH YEIOBEKa;

®  ONUCHIBATh M3YYCHHBIC OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHAJIN3a;

®  MPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSX IMEPUOTUICCKON CHCTEMbl XUMHUYECKHX JIEMCHTOB JIJIsl OOBSICHEHUS W TIPEIBUICHHS CBOWCTB
KOHKPETHBIX BEIIECTB;

e  pa3BuBaTh MH()OPMAIMOHHYIO KOMIIETEHTHOCTh TIOCPEACTBOM YIIIYOJIeHUsI 3HAHUW 00 MCTOPUM CTAHOBIIEHUS XMMHUYECKON HAyKH, €€
OCHOBHBIX TOHATHH, MEPHOJUYECKOTO 3aKOHA KaK OJHOTO M3 BAKHEHIIMX 3aKOHOB MPHUPOMABI, a TAKXKE O COBPEMEHHBIX TOCTHKEHHUSIX HAYKH U
TEXHHKH.

MHoroo0pa3ue XuMHYECKHX peaKkuid.
Beinycknuk rayuumcs:

®  OOBSICHSATH CYyTh XUMHUYECKHUX IIPOLIECCOB;



e  Ha3bIBAaTh IPU3HAKU U YCIOBUS MPOTEKAHUS XMMHUUECKHUX PEaKIIHii;

®  YCTaHABJIMBAThH MPUHAJICKHOCTh XUMUYECKOM PEaKIIMU K ONPEACICHHOMY THITY 110 OJTHOMY U3 KJIACCU(UIIUPOBAHHBIX MPU3HAKOB:

1) mo ymcity ¥ cOCTaBy UCXOIHBIX BEIIECTB M MPOIYKTOB peakluu (peakluy COeTMHEHUS, pa3IoKEeHus, 3aMEIIeHUs U 0OMEHa);

2) 10 BBIICJICHUIO WJIH MOTJIOMICHUIO TEIJIOTHI (PEAKIIMU YK30TEPMUYECKUE U IHAOTEPMUUYECKUE);

3) 0 U3MEHEHHUIO CTENEHEN OKUCICHHUS XUMUYECKUX IEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIH);

4) mo oOpaTuMoCTH Tpolecca (peakuu 00paTuMbIe U HEOOPATUMEIE);

e  Ha3bIBaTh (DAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

e  Ha3bIBaTh (HaKTOPBI, BIUAIOIIME HA CMELICHINE XUMUYECKOIO PAaBHOBECHS,

®  COCTaBJIATH ypaBHEHUS DJIEKTPOJUTHUECKON HMCCOLMALMU KHUCIOT, LIeJIoUel, COJe; MOJIHbIE U COKpAllleHHbIE MOHHbIE YPaBHEHUS
peakiuii oOMeHa; ypaBHEHHs OKUCIUTEIBHO - BOCCTAHOBUTENBHBIX PEAKIIUi;

®  TIPOTHO3UPOBATH MPOIYKTHl XUMHUYECKUX PEaKIuil mo ¢popmynaM / Ha3BaHUSM HCXOJHBIX BEIIECTB; ONPENENATh HCXOJHBIE BEIIECTBA
o opmysam / Ha3BaHHUSIM MPOAYKTOB PEAKIIUH;

®  COCTaBJIATb YpAaBHEHUS DPEAKIIMM, COOTBETCTBYIOIMX I1OCIEI0BATEIbHOCTH («IIEMIOYKE») MpEBpallleHUii HEOPTaHWYECKUX BELIECTB
Pa3IUYHbIX KJIACCOB;

®  BBIABIATH B IIPOIECCE SKCIIEPUMEHTA MIPU3HAKU, CBUACTEILCTBYIONINE O MPOTEKAHUN XUMHUECKOM peaklnu;

®  TOTOBUTH PACTBOPHI C OMPEICTICHHON MacCOBOIl 10JIell paCTBOPEHHOT'O BEIIECTBA;

®  OmpeleNsTh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIOT M IIEIOYEH MO U3MEHEHHUIO OKPACKU UHAUKATOPOB;

®  MPOBOJUTH KAUECTBEHHBIC PEAKIIMH, MOATBEPKIAAIOIINE HATMYKE B BOJIHBIX PACTBOPAX BEIIECTB OT/EIHHBIX KATHOHOB M AaHHOHOB.
BBIYCKHUK n01yYum 803MO*CHOCMb HAYYUMBCSL.

®  COCTaBJIATH MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS [0 COKPAILlEHHBIM HOHHBIM YPaBHEHUSIM;

e  [IPUBOAMUTH IPUMEPHI PEAKLMH, MOATBEP)KIAIOIIMX CYIIECTBOBAHNE B3aMMOCBS3H MEXKJY OCHOBHBIMHU KJIACCAMH HEOPraHUYECKUX
BELIECTB;

®  [POTHO3UPOBATH PE3YJIbTATHl BO3ACUCTBUS PA3IMUHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peaKIuy;

®  [IPOTHO3UPOBATH PE3YyJIbTAThl BO3AECUCTBUS PAa3INUHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PaBHOBECHSI.

MHoroo0pa3ue BeuecTs.

BbIlTyCKHUK Hayuumcs:

e  OmpeneNITh NPUHAAJIEKHOCTh HEOPTaHWYECKUX BEUIECTB K OJJHOMY M3 M3YYEHHBIX KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCUbI,
OCHOBaHUS$, KUCJIOTHI, COJIH;

®  COCTaBJATH ()OPMYIIBI BEIIECTB 110 UX HA3BAHUSAM;

®  ONpEIENsITh BAJIECHTHOCTD U CTENIEHb OKUCIIEHUS DJIEMEHTOB B BEILIECTBAX;

®  COCTaBJIATH (OPMYJIBI HEOPIaHUYECKUX COCTUHEHUH 10 BAJICHTHOCTSM M CTETIEHSM OKUCIIEHUS 3JEMEHTOB, a TaKKe 3aps/aM HOHOB,
YKa3aHHBIM B Ta0JIMIIE paCTBOPUMOCTH KHCJIOT, OCHOBaHUM U CoJel;

e  OOBIACHATH 3aKOHOMEPHOCTH HW3MEHEHMS (PU3MYECKMX M XHMHYECKHUX CBONCTB MPOCTBIX BEIIECTB M HX BBICHIUX OKCHIIOB,
00pa30BaHHBIX IIEMEHTAMU BTOPOTO M TPETHET0 MEPHOJIOB;



®  Ha3BIBAaTh OOIIME XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIE JIJIsI TPYII OKCHUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

®  Ha3BIBaTh OOIIME XUMHUUYECKHE CBOMCTBA, XapaKTEPHBIC JIJIsl KXKIOTO KJacca BEIIECTB;

®  TIPUBOAWTH NMPUMEPHI PEAKIUH, MOATBEPIKAAIOIINX XUMHUYECKHUE CBOWCTBA HEOPraHWUYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAHUMA U
coJIeit;

. ONPEJIEATh BEIECTBO — OKUCIIUTEINb U BELIECTBO — BOCCTAHOBUTEIb B OKUCIUTEIBLHO — BOCCTAHOBUTEIBHBIX PEaKIIMIX;

° COCTABIISATh JCKTPOHHBIN OalaHC MO MPEIOKEHHBIM CXEeMaM PEeaKIIHA;

L] IMpOBOAUTD JIa60paTOpHLIe OIIBITHI, MOATBCPIKAAOIUEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB,

®  TIPOBOJUTH JJTAOOPATOPHBIE OMBITHI MO TOJYUYCHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB: BOAOPOAA, KUCIOPOaa, YIIIEKHCIIOrOo rasa,
aMMHaKa; COCTABJIATh YPABHEHHS COOTBETCTBYIOIIMX PEAKIIUMA.
BBINyCKHUK MOIYIUT B03MOHCHOCIL HAYHUUMBCSL:

* IPaMOTHO 00paIaThCs C BEIIECTBAMH B TIOBCETHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOAUMOCTH COOJIFOICHUS TIPABHII IKOJIOTUICCKU 0€3011aCHOTO IMOBEACHHSI B OKPYKAIOIICH MPUPOTHON CPE/IE;

* IOHUMATh CMBICT U HEOOXOJUMOCTh COOJIIO/ICHUS TPEANUCAHNM, TIPpeIlaraéMblX B HHCTPYKIUAX [0 UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOU
XUMHHU U OP.;

* UCIOJIB30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIETEHTHOCTH MPH BBIMOJIHEHUH HCCIIEIOBATEIbCKUX MPOEKTOB MO M3YyYEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYCHUS U PACTIO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOJIb3YS CPEJICTBA YCTHOW W MUCHMEHHOW KOMMYHHKAIIMHU IpU paboTe ¢ TeKCTaMu y4eOHUKA U
JIOTIOJIHUTEIBHON JIUTEPATYpOM, CIIPAaBOUYHBIMHM TaOJIMLIaMHU, MPOSBISATH FOTOBHOCTh K YBA)KEHHMIO MHOM TOYKM 3pEHUS MPHU OOCYXKIEHUU DPE3YyJIbTaTOB
BBITIOJTHEHHON paloThI;

® O6L€KTI/IBHO OIICHUBATHh I/IH(i)OpMaIII/IIO 0 BCHICCTBAX M XHUMHYCCKUX IMPOHECCAX, KPUTUUYCCKU OTHOCHUTHCA K HCCBI{OH&Y‘IHOI\/JI I/IH(i)OpMaHI/II/I,
HET0OPOCOBECTHOI pekiiamMe, Kacarollencs UCTIONB30BaHUs PA3IMYHBIX BEIIECTB.

¢ OCO3HAaBaThb 3HAYCHUC TCOPETUUCCKUX 3HAHUU JUJTA Hp&KTH‘-ICCKOfI JACATCIIbHOCTH YC€JIOBCKA,

* ONUCHIBATh N3YYECHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSS IOTUKY CUCTEMHOTO aHaN3a;

* IPUMCHATH 3HAHHA O 3aKOHOMEPHOCTAX HepI/IOI[I/I‘IGCKOI\/’I CUCTEMbBI XUMHNYCCKHUX DJICMCHTOB MJIA 06’135[CH6HI/I$I " NpCABUACHUSA CBOWCTB KOHKPETHBIX
BEIIIECTB;

* pa3BuBaTh MHGOPMAIIMOHHYIO KOMIIETEHTHOCTh TOCPEJCTBOM YTIIYOJICHHS] 3HAHUN 00 MCTOPHM CTAHOBJICHHUS XMMHMUYECKOW HAyKH, €€ OCHOBHBIX
MOHATUHN, TEPUOJUYECKOTO 3aKOHA KAK OJJHOTO M3 BaXKHEHUIINX 3aKOHOB IPUPOJIBL, & TAKKE O COBPEMEHHBIX JTOCTUKEHUSAX HAYKH U TEXHUKH.

¢ COCTABJIATH MOJICKYJIAPHBIC U ITOJIHBIC NOHHBIC YPAaBHCHUA 10 COKpaHIéHHI)IM HWOHHBIM YPaBHCHUAM,

* IPUBOJIUTH MIPUMEPHI PEAKLIUA, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXKY OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3ACUCTBUSI Pa3INUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUUYECKOMN peakinu;

* IPOTHO3UPOBATH PE3YIbTATHl BO3ACUCTBUS PA3IMUHBIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHS.

* MPOTHO3UPOBATh XUMUYECKHUE CBOWCTBA BEMIECTB HA OCHOBE UX COCTaBa M CTPOCHUS,

* TPOTHO3UPOBATH CIIOCOOHOCTH BEMIECTBA MPOSBIATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIBHBIE CBOMCTBA C YUETOM CTEMEHEH OKHCICHHUS
JJIEMEHTOB, BXOJAIIINX B €0 COCTaB,

* BBISIBJIATH CYIIECTBOBAHUE T€HETUYECKON B3aMMOCBSI3H MEXKY BEIIECTBAMH B PSIIY: MPOCTOE BEIIECTBO — OKCUJl — THJIPOKCHUI — COJIb;
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® OpraHru30BbIBAThH, IPOBOANUTH YUCHUYCCKUEC ITPOCKTHI 110 UCCIICAOBAHUIO CBOICTB BCIICCTB, UMCIOIUX BAXXHOC IMMPAKTHYCCKOEC 3HAUCHUC.

2. Conep:xkanue y4eOHOro npeamera « XuMus»
Pacnpeoenenue codeprycanusn no Knaccam:

8 kiace.

Pa3nen 1. OcHOBHBbIE NOHATHA XMMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeICTABICHHI)

[Ipenver xumuu. XuUMHUS KaKk 4acTh €CT€CTBO3HaHHWA. BemiectBa u ux cBoiicTBa. UucThle BemiecTBa MU cMecH. MeToabl MO3HAHUS B XHUMUU:
HaOroienue, sxcnepuMenTt. [lpuems 6e3onacHo paboThl ¢ 000pyaoBaHUEM U BemecTBaMu. CTpoeHHE TUITaMEHH.

Yucteie BemecTBa M cMecd. CrocoObl OYMCTKM BEIIECTB: OTCTaWBaHHe, (UIBTPOBAHWE, BBHIAPUBAHHUE, KPUCTAIU3ALMUSA, JUCTUILIALUS.
dusnueckue U XUMUYECKHE SBICHUSA. XUMHUYECKUE peakiuu. [Ipu3HakM XMMUYECKUX PEaKIMil U yCIOBUS BO3HHUKHOBEHUS W TEUCHUS XUMHUYECKUX
pEaKInu.

ATOMBI, MOJEKYJIbl W HOHBI. BemiecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO cTpoeHus. Kpucraminueckue ©u amopdHbIE BeIIECTBa.
Kpucrannnueckue pemeTku: MOHHAs, aTOMHas M MoJeKyispHas. [IpocTele M CllOKHBIE BElIECTBA. XHWMHUYECKHI 3J€MEHT. MeTalibl U HeMeTasulbl.
ATtoMHas enuHMIa Macchl. OTHOCUTENbHAS aTOMHas Macca.  SI3bIK XUMUM. 3HAKM XUMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBAa COCTaBa BEIECTBA.
Xumuyeckue ¢opmynbl. OTHOCUTENbHAS MOJEKyIspHass macca. KaduecTBEHHBIM M KOJWYECTBEHHBIH COCTaB BEIIECTBA. BBIYHMCICHHUS MO XUMHUYECKUM
dbopmynam. MaccoBas 107151 XUMUYECKOTO JIEMEHTA B CIIOKHOM BEIIECTBE.

BaneHnTHOCTh XUMHUYECKUX 3i1eMeHTOB. OmpeeneHne BaJeHTHOCTH AJIEMEHTOB 1Mo GopmyinaM OMHApHBIX coeauHeHuid. CocTaBleHNe XUMHUYECKUX
dbopmys1 OMHAPHBIX COSTUHEHUN 110 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YUY€HHE. 3aKOH COXpaHeHUs Macchl BeuecTB. JKu3Hp u aesrenbHocts M.B. JlomoHocoBa. XumMuueckue ypaBHeHUS. THUIIbI
XUMHYECKHUX PEaKIUM.

Kucnopon. Haxoxnenne B mpupone. [lomydeHue kuciopoga B J1a00paTOpUU W MPOMBINIICHHOCTH. DHU3MYECKHE W XUMHUYECKHUE CBONCTBA
kuciopona. I'openune. Oxcunpl. [Ipumenenne kucinopoaa. KpyroBopor kuciopoaa B npupojne. O30H, autoTponusi Kuciaopojaa. Bo3ayx m ero cocras.
3amuTa aTMOCHEPHOTO BO3yXa OT 3arpsS3HEHHA.

Bonopoxa. Haxoxnenue B nmpupoe. [lomydenue Bogopoa B 1a00paTopuul U MPOMBITIUNIEHHOCTH. DU3nYecKne 1 XMMUUYECKHEe CBOMCTBA BOJOPO/IA.
Bonopon — BocctanoButesb. Mepsl 6e30macHOCTH P padoTe ¢ BogopoaoM. [Ipumenenne Bogopoa.

Bona. Metoasr onpeneneHus cocTaBa BOJIBI — aHAIU3 U CUHTE3. PU3nueckre CBOWCTBA BOJbI. Bosa B mpupoae u crocoObl €e OYUCTKU. Adparus

BOAbl. XUMHUYECKHE CBOMCTBA BOJBI. HpI/IMCHeHI/Ie Boansl. Boga — PacCTBOPUTCIIb. PaCTBOpI/IMOCTL BEILIECTB B Boje. MaccoBas Hos pPacTBOPCHHOT'O
BE€IICCTBA.



KonnyectBennbie oTHomeHus B xumuu. KomwyecTBo BemiectBa. Moabs. MomsipHas macca. 3akoH ABoraipo. MoJspHBIi 00beM Ta3oB.
OTtHocuTeNbHAS INIOTHOCTH ra30B. OOBEMHBIC OTHOIICHUS Fa30B MPU XUMHUYECKUX PEaKIIUSX.
Baxxueiimue kiaccel HeopraHm4eckux coenuHeHuil. OKkcuabl: coctas, kiaccudukanus. OCHOBHBIE U KUCIOTHBIE OKCUIbl. HOMeHKIIaTypa OKCHIOB.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA, ITOJIYYCHUE U IPUMEHEHUE OKCUIOB.
I'unpokcunpl. Knaccudukanus rugpokcunoB. OcHoBanusi. CoctaB. Illenoun u HepacTBopuMble ocHOBaHusA. Homenknarypa. ®dusnueckue u
XMMHUYECKHE CBOMCTBA OCHOBaHUH. Peakuus HelTpanu3anuu. [lonydenue u npuMeHeHre OCHOBaHUN. AM(OTEPHBIE OKCUABI U THIPOKCH/IBI.
Kucnotsl. CocraB. Knaccudukanus. Homenknatypa. @uznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOT. BBITECHUTENbHBIN PSJl METAILIOB.
Comu. CocraB. Knaccudukamnus. Homenknarypa. @usnueckue cBoiicTBa cosieil. PacTBopuMocCTh coseil B Boje. XUMHUYECKHAE CBOWCTBA COJICH.
Crnioco0sI momydeHust coied. [Ipumenenue coei.
['eneTnueckast CBA3b MEXKy OCHOBHBIMH KJIaCCaMU HEOPTraHWYECKHX COETHHEHUM.
JMemoHcTpanun. O3HAKOMJICHHE C 00pa3laMH MPOCTBIX M CIOXHBIX BemiecTB. CIIOCOOBI OYMCTKU BEIISCTB: KPUCTALIM3AIUS, TUCTHILISAIIHS,
xpomatorpadusi. ONbITH, MOATBEPKAAIOIINE 3aKOH COXPAHEHUS MACChI BEIIIECTB.
[Tonmy4yenne u cobupaHue KUCIOpOIa METOIOM BBHITECHEHHS BO3yXa U BoJbl. OmpenenieHue cocraBa Bo3ayxa. Kowiekyus Heghmu, KameHHO20 yeis u
nPOOYKMOo8 ux nepepadomxiu.
[Tony4yenne Bomopoaa B anmapate Kurma, mpoBepka BoJOpOa Ha YUCTOTY, TOPEHHE BOJIOPOIa, COOMpaHKE BOJOPO/Ia METOIOM BBHITECHEHHS BO3yXa
Y BOJBI.
Amnanu3s Boabl. CHHTE3 BOJIBI.
3HAaKOMCTBO C 00pasliaMu OKCUAOB, KUCIOT, OCHOBaHUH U conieil. HelTpanuzanus ménoyu KUCIOTON B IPUCYTCTBUM MUHIUKATOPA.
JlabopaTopHble onbIThI. PaccMOTpeHne BemIeCTB ¢ pa3InyHbIMU (U3HUECKUMU CBOMCTBaMH. Pa3nenenne cMecu ¢ moMoIibio Maruuta. [Ipumepst
bu3NYECKUX U XMMHUECKUX SBICHUA. Peakiinu, WITIOCTPpUPYIONIME OCHOBHBIEC MTPU3HAKU XapaKTEPHBIX peakinu. Pa3inoxeHre 0CHOBHOTO kKapOoHaTa MeH
(). Peakius 3aMeIICHUS] ME/IN JKEJIC30M.
O3zHakoMJIeHHE ¢ 00pa3aMi OKCHJIOB.
BsaumonetictBre Bogopoaa ¢ okcuaom meu (11).
OnbIThL, TOATBEPKAAOIINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHMIA.
IIpakTuyeckne padoThl
o [IpaBuia TexHuku 6e30MacHOCTH IpU paboTe B XUMUUYEeCKOM KaOuHeTe. O3HaKoMIIeHUE ¢ 1ab0PaTOPHBIM 000PYIOBaHUEM.
e OuncTKa 3arpsA3HEHHON TOBAPEHHON COJIH.
e [losryueHue u cBOMCTBA KHUCIOPOIA
o [lostyuenre Bo1opoia M U3y4eHHE €r0 CBOMCTB.
o [IpuroroBiieHHE PACTBOPOB COJIEH C ONIPEAEIEHHON MAaCCOBOM 10JIEM paCTBOPEHHOTO BELIECTBA.
¢ PerieHre sKCrepuMeHTaNbHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHEHU .
Pacuernble 3agaumn:
Brrumncienre oTHOCUTENHHOM MOJIEKYISIPHONM MacChl BemiecTBa o opmysie. BeranciaeHne MacCoBOM 10T 2JIEMEHTa B XUMHUYECKOM
COEIMHEHUH. Y CTAaHOBIIEHUE TPOCTeHIIel (JOpMYITBI BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.
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HaxoxieHne MaccoBol 10U paCTBOPEHHOIO BEIIECTBA B pacTBOpE. BrrunciieHne Macchl paCTBOPEHHOIO BEIIECTBA U BOJBI 111 IPUTOTOBICHUS
pacTBOpa ONpeaeaEHHON KOHUECHTPALIUH.
OO6bEMHBIE OTHOLIECHUS Ta30B IIPU XUMHUECKHUX PEAKIIHSIX.
BbruuciieHus o XuMHYECKUM YpaBHEHHUSIM MacChl, 00bEMa U KOJIMYECTBA BEIIECTBA OJHOTO U3 MPOJAYKTOB PEAKIMH [0 MACCE MCXOIHOTO BEUIECTBA,
00BEMY MM KOJTMYECTBY BEIIECTBA, COJEPKAIIETO OMpPeIeIEHHYIO OO IpUMeEceH.
Pa3nea 2. Ilepuoauyeckuii 3aK0H M NepHoANYecKasi cHCTeMa XUMH4YecKuX 3j1eMeHToB /.M. Menaeseesa. CtpoeHue aToma.

[lepBble MOMBITKM KiIaccU(UKAIMM XUMUYECKUX 3JeMEeHTOB. [loHSATHE O rpymnmax CXOAHBIX 3JeMEHTOB. EcTecTBeHHbIE ceMeiicTBa IIEIOYHBIX
METa/UIOB U TanoreHoB. biaropoansie rasel. Ilepmommueckuii 3axkon [I.M.MenneneeBa. Ilepuoauueckass cucrtemMa Kak €CTECTBEHHO — HAay4HOE
KJacCU(pUKalUsi XUMHUYECKUX »dJIeMeHTOB. TabmuuyHas Gopma mpeacTaBiIeHUs KiIacCUPHUKAUMU XUMHYECKUX dJeMeHTOB. CTpykTypa TaOIHIIbI
«Ilepuoanyeckas cucrema xumudeckux saemeHtoB .M. MenaeneeBay (kopotkas ¢opma): A- u b- rpynmbl, neproibl. @U3HUECKHI CMBICIT TOPSIKOBOTO
3JIEMEHTa, HOMEpa Nepuojia, HoMepa IPYMIIbI (sl 3JIEMEHTOB A-TPYIII).

CtpoeHue aToMma: sSiApO U 3NEKTpoHHAs o0Oosouka. COCTaB aTOMHBIX SI€p: MPOTOHBI U HEUTpPOHBI. M30Tombl. 3apsii aTOMHOTO sJipa, MacCOBOE
YHCII0, OTHOCUTENbHAs aToMHasi Macca. CoBpeMeHHasi JOpMYIIMPOBKA OHATHUS «XUMUYECKUN IIEMEHTY.

DOnekTpoHHas 000JI0YKa aToMa: MOHATHE 00 PHEPreTUYeCKOM YPOBHE (RJIIEKTPOHHOM CJIOE), €ro €MKOCTH. 3allOJIHEHUE DJIEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB IIEPBOT0 — TPEThEro neprooB. CoBpeMeHHast popMyIupoBKa NEPUOIUIECKOTO 3aKOHA.

3HaueHue nepuoanveckoro 3akoHa. Hayuneie noctmxenus [[.JM. MenpgeneeBa: ucnpaBieHHUE OTHOCUTEIBHBIX aTOMHBIX Macc, IMpeACKa3aHue
CYILIECTBOBAHMSI HEOTKPBITHIX AJIEMEHTOB, IEPECTAHOBKU XMMHUECKHX 3JIEMEHTOB B Ieproauueckoi cucreme. XKuznp u aesrensHocts .M. Menneneena.

JdeMoHcTpanum:

®dusnyeckue CBOMCTBA MICTIOYHBIX METANIOB. B3amMopeiicTBue OKCHUIOB HaTpusi, MarHus, (ocdopa, cepbl ¢ BOJIOH, HCCIEIOBAHUE CBOWCTB
HOJYYEeHHBIX MPOAYKTOB. B3aumozeiictBue HaTpus u Kaiaus ¢ Bojoi. dusndeckue cBoiicTBa rajioreHoB. B3zaumopaelicTBue alfoMUHUS € XJIOPOM, OpoMOM
U flo1oM.

Pa3nen 3. Ctpoenne BemecTsa.
3J'I€KTpOOTpI/IHaT€III>HOCTI) XUMHYECKHX 3eMeHTOB. OCHOBHBIE BHU/bI XUMHYECKON CBS3M: KOBaJICHTHAas HCIOJIsIpHAaA, KOBAJICHTHASA IIOJIApHAA,
MOHHAas. BaleHTHOCTH 3JIEMEHTOB B CBETE 3JIEKTPOHHOU Teopuu. Ctenenb okucneHus. [IpaBuna onpenenenus cTeneHeil OKUCIEHUS JIEMEHTOB.
JdemoHcTpaumnu:
ConocraBneHne PU3NKO-XUMUYECKUX CBONCTB COSAMHEHHI ¢ KOBAJICHTHBIMH U MOHHBIMU CBSI3SIMH.

9 kJacc.
Pa3nen 1. MHoroo0pa3ue XuMH4eCKHX peaKknuid.
Knaccugukaius XuMHUYECKUX peakiii: peakiMi COeUHEHUs, pa3IokKeHUs, 3aMeleHus, ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU.
OxucnuTenb, BOCCTAaHOBUTEIb, MPOIECCHl OKHCIEHUS U BoccTaHOBiIeHUsA. CocTaBlieHHE YpaBHEHHI OKHCIUTENIbHO -BOCCTAHOBHUTENBHBIX DPEaKIHM ¢
MOMOIIBIO0 METO/1a AIIEKTPOHHOT 0 OanaHca.
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TennoBbie 3HEKTHI XUMHUYECKUX PEAKIUNA. DK30TEPMHYECKHUE M SHIOTCPMHUECKHE PEaKIuU. TepMOXUMHUYECKHE ypaBHEHHUs. PacdeTsl 1o
TEPMOXUMHUYECKUM YPAaBHEHUSIM.
CKOpOoCTh XMMUYECKUX peakuuil. @aKkToOpbl, BAUSIONINE HA CKOPOCTh XUMUUYECKTX PEAKLIUM. [IepBoHayasibHOE MTPEACTABICHUE O KaTAJIN3E.

O6parumbie peakuuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

XHUMHUYECKUE PEaKMU B BOAHBIX PACTBOPAX. DJIEKTPOIUTHI U HEAIEKTponuThl. oHbl. KaTnoHel u annoHsl. ['napaTHas Teopus pacTBOPOB.
DJEKTPONUTHYECKAsT JAMCCOLMAINS KHCIOT, OCHOBAaHMM U cosell. Crabble W CHIbHBIE 3JeKTponuThl. CreneHp aucconuanui. CTeneHb JUCCOLUAIINH.
Peakuun noHHOro oOMeHa. YCIIOBUS TE€UEHMsI peaklMil HMOHHOrO oOMeHa 10 KOHIA. XHMHUYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COCIMHEHUH B CBETE MPEJICTABICHHUI 00 AIEKTPOITUTUYCCKON TUCCOLUAIIUU H OKUCIUTEIFHO-BOCCTAHOBUTEILHBIX peakiuii. [IoHsITHE 0 THAPOIH3E CONICH.

JdemMoHcTpaumuu:

[IpuMepsl 3K30- U SHIAOTEPMUUECKUX PEAKIIHIA.

BzaunmopeiicTBre MHKA C COJISTHOM M YKCYCHOM KUCIOTOW. B3auMoaencTBue rpanyIMpoOBaHHOTO IMHKA U HIMHKOBOW IBLIX C COJISTHOM KUCIOTOM.
Bzaumopeiicteue okcuna menu (1) ¢ cepHoit KUCIOTOM pa3HOI KOHLIEHTPALIMU MIPH Pa3HBIX TEMIIEpaTypax.
I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE.

["'openue cepbl B pacIuiaBJI€HHOM CEUTPE.

HcnpiTaHue pacTBOPOB BELIECTB HA AJIEKTPUUYECKYIO IIPOBOIUMOCTb.

JIBU>KEeHHE HOHOB B AJIEKTPUUECKOM I10JI€.

IIpakTHyeckue padoTsbI:

N3yuenue BIUsSHUS YCIOBUI IPOBEICHUSI XUMUYECKON PEaKLUU Ha €€ CKOPOCTb.

Pemenue skcniepuMeHTaNbHBIX 3371a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M1 OCHOBAHUM KaK 3JIEKTPOIUTOB)
JlabopaTopHbIe ONBITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMu AJIEKTPOJIUTOB

Pacyernble 3a1aun: Beruncienus no TepMOXUMUUYECKUM YPABHEHUSIM PEAKIIMA.

Pa3nen 2. Muoroo6pasue BeuecTs.

Hewmeramnsl. ["anorensl. IlonoxeHne B MEpUOAUYECKON CHCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOCHHE MX aroMoB. HaxoxneHue B mpupone.
®usnyeckue M XMMHUYECKHE CBOWCTBA rajoreHoB. llosydeHwe u npuMeHeHHe rajoreHoB. Xiop. Pu3ndeckne M XMMHYECKHE CBOMCTBA XJIOPA.
[Ipumenenne xnopa. Xsnoposopopoa. Pusndeckue coictBa. [lomyuenne. ConsHHas kuciaora u €€ conu. KadecTBeHHas peakuys Ha XJIOPUI-HOHBI.
PacnioznaBanue xaopuaoB, OpoMHI0B, HOJUI0B.

Kucnopon u cepa. Ilonoxenue kucnopona u cepsl B IICXO, crpoenne ux aromos. Cepa. Amtorponus cepbl. dusnueckne U XUMUYECKUE
cBorictBa. Haxoxnenue B npupoge. [Ipumenenne cepsl. CepoBomopoa. CepoBoaopoaHas KUCI0Ta U ee conr. KauecTBeHHas peakius Ha Cyib(UA-HOHBEI.
Oxcun cepsl (V). @usnueckue u xumuueckue cpoicta. [Ipumenenne. CepHuctast kucinora u ee conu. KauecTBeHHas peakuus Ha cynb(uT-uoHbl. OKCH
cepol (V). Cepnas kucnora. XuMHUecKHe CBOMCTBa pa30aBIeHHON U KOHIIEHTPUPOBAHHOM cepHOIl kucioThl. KauecTBeHHas peakius Ha Cyab(haT-HOHBI.
XVMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE MOJyUYEHUsI CEPHOM KUCIIOTHI B IPOMBIIIIIEHHOCTH. [IpuMeHeHne cepHOl KUCIIOTHI.
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A3zotr u dochop. INonoxenue azora u dochopa B I[ICXI, crpoeHne mx aromMoB. A30T, PU3NUYECKHE U XUMHUUYECKHE CBOMCTBA, MOJTYyYEHUE H
npuMeHenne. KpyroBopor azora B mpupoje. AMMHUaK: (pU3MYECKHEe M XUMHUYECKHE CBOWCTBA, MoyyueHHe W mnpuMmeneHue. Coiau aMMOHHS. A30THAs
KHCIIOTa U ee cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIIOTHI. [loydeHre a30THOM KUCIOTHI B 1aOOpaTOpUU. XUMHUYECKHE PEaKIINH, JIeKalllue B
OCHOBE IOJYYEHHS] a30THOM KHUCIOTHI B IPOMBIIUIEHHOCTH. IIpuMeHeHue a30THOM kucinoTbl. CoiM a30THOW KUCIOTBI M HUX NPUMEHEHHE. A30THbIE
yI00peHHUsI.

®dochop. Amnorpornust pochopa. Ousnveckne u xummuueckue coiictBa docdopa. Okcun docdopa (V). OprodocdopHas KUCIOTa U €€ CONH.
®dochopHbie y1oOpeHus.

VYrinepon u kpemuuil. Ilonoxenue yriepona m kpemuust B [ICXD, crpoenne ux atomoB. Yriepox. Aiorpomnus yriaeponaa. dusmueckue u
XUMUYECKHE CBOMCTBA yriepoaa. AacopOmus. YrapHblid Ta3, CBOMCTBA M (DU3UOJIOTMYECKOE ACHCTBHE HA OpraHU3M. YTJIEKHCIIbIN ra3. YroibHas KUCI0Ta
u ee cond. KauecTBeHHbIe peakiiny Ha kKapOooHaT-uoHbL. KpyroBopot yriaepoaa B npupojae. OpraHudeckie CoeIMHEHUs yriepoa.

Kpemnuii. Oxcun kpemuus (4). Kpemuuesas kuciora u ee conu. Cmexno. L{emenm.

Mertamnel. [lonoxenue metamwioB B [ICXD JI.M.MenneneeBa, cTpoeHre UX aToMOB. MeTandeckas cBsizb. @U3nueckue CBOMCTBa METAIIOB. Psij
AKTUBHOCTH METAJJIOB. XMMHUYECKHE CBOICTBAa MeTayutoB. O0mme crocoOsr momydennst MetaiuioB. CrutaBel metaimioB.  Lllenounsie metamsl. [lonoxenne
HIENIOYHBIX METAJJIOB B MEPUOJIUYECKON CHUCTEME, CTpOoeHHEe MX aToMoB. Haxoxaenue B mpupoae. MarHuii U KaiblMii, UX BaKHEHIIHE COEIUHEHUS.
KecTkocTb BOJBI U CLIOCOOBI €€ YCTPaHEHUS!.

Amomunuii. [lonoxxenue amoMHHMS B TEPUOJAMYECKON cHucTeMe, CTpoeHue ero aroma. Haxoxknenue B mpupoae. Ousznyeckue U XUMHUECKUE
CBOWCTBA aTIOMUHHA. AM(POTEPHOCTh OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Keneso. [TonoxxeHnue xene3a B MEpUOJIUYECKON CUCTEME, CTpOeHHE ero aToma. Haxokaenue B npupoze. Oundeckue U XMMUYECKUE CBONCTBA
xenesa. Baxxnelme coelMHeHus xKene3a: OKCUIbl, THApoKcu bl U cou xxenesa (1) u xenesa (111). KauecTBenHble peakiiny Ha HOHBI.

JleMoHCcTpanum:

®Pu3nyecKue CBOMCTBA TAIOTEHOB.

[TosryueHune XJ10poBOIOPO/Ia U PACTBOPEHHUE €TO B BOJIE.

AnnotrponHbie MoaupuKauu cepbl. OO0pasIbl MPUPOIHBIX CYIbPUIOB U CYITH(HATOB.

[Tony4yeHne aMMuaka 1 ero pacTBopeHue B Boje. O3HakoMiIeHHe ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB, ochaTos

Mopnenu KpUCTaJUIMYECKUX PEMIETOK ajiMasa U rpaduta. 3HAKOMCTBO ¢ 00pa3aMy NPUPOJHBIX KapOOHATOB U CUIIMKATOB

3HaKOMCTBO ¢ oOpa3laMu BaXHEWIIUX COCAMHEHUN HATPHsl, Kallus, MPUPOIHBIX COCIWHEHUH KalblMs, pyJaMHu jKele3a,  COEAMHEHUSIMHU

anmoMuHus. B3aumoJeicTBre MEN0YHbIX, HIEJIOYHO3EMEIbHBIX METAJUIOB M aJIFOMUHUSA ¢ BOJ10M. CokUraHue JKenne3a B KHCIOPOJE U XJIOpE.

IIpakTyeckue padboTsbI:

[Tomy4yenue COMTHON KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenne skciepuMeHTaNbHBIX 3a7a4 1o TeMe «Kuciopon u cepa»

[Tonryuenne amMmmuaka u U3y4yeHHe ero CBONCTB.

[Tonydyenue okcuna yriaepoaa (V) u uzyyenue ero cBoiicts. PacnoznaBanue kapOoHaToOB.

Pemenue sxcriepuMeHTaIbHBIX 3a71a4 10 TeMe «MeTalibl U UX COeIUHEHUS».

JlabopaTopHbIe ONBITHI:

BrITecHeHue rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.
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KadectBennsie peakuuu cynbhua-, Cyab(UT- U Cyab(aT- HOHOB B PacTBOPE.
O3znHakomMiieHHE ¢ 00pa3liaMu cepbl U € MPUPOTHBIMHA COCTUHECHUSMHU.
B3aumoneiicTBre cosieid aMMOHUSA CO LIET0YAMMU.
KauecTBeHHBIC peakiiy Ha KapOOHAT- U CUJIMKAT- UOHBI.
KauecTBeHHas peakiiys Ha YIJIEKHUCIBIN ras.
W3ydenue oOpa3iioB MeTa/IoB. B3anmoeiicTBie MeTauioB ¢ pacTBOpaMu colieii. O3HaKOMIJIGHHE CO CBOMCTBAMU M MPEBPAIICHUSIMU KapOOHATOB U
ruapokapOoHaToB. I1oydeH e THAPOKCHIA AIMIOMHIHIS H B3aHMOICHCTBHE ero ¢ KHCIOTaMH U ieto4ami. KadectBenHsie peakuuu Ha nonst Fe?* n Fe**
PacueTHble 3a1a4u:
Bbruncnenuss mo XMMHYECKUM YpaBHEHHSIM Macchl, 00bEMa MM KOJMYECTBA BEUIECTBA OJHOIO M3 MPOAYKTOB PEAKIMHU MO MAacCe HCXOJHOTO
BellecTBa, 00BEMY UM KOJIIMYECTBY BEIIECTBA, CONEPIKALIETO OMPEAEIEHHYIO IO MPUMECEH.

Paznen 3. Kparkuii 0030p BakHeillInX OpraHuv4ecKux BellecTB.

[Ipenmer opranmveckoit xumuu. Heoprannueckue u OpraHMYECcKUEe COEAMHEHHUA. YTIEpPOJ — OCHOBA XU3HU Ha 3emie. OCOOEHHOCTH CTPOCHUS
aToMa yriepo/ia B OpraHM4eCKUX COCTUHEHUSIX.

VYrnesonoponsl. [IpenensHbie yrineBogopoabl. MeTaH, 3TaH, IpoIaH — MNPOCTEHIINE IPEICTaBUTENN MPEAEIbHBIX YIieBOA0poAoB. CTpyKTypHbIE
dopMyJibl  yriaeBoaopoAoB. ['omonornyeckuil psj NpeAesbHbIX YrieBoJoponoB. ['omonoru. ®Pusznyeckue M XUMHUYECKHE CBOMCTBA IpeneiabHBIX
yriaeBo10poaoB. Peakuinu ropenus u 3ameneHus. Haxoxaenue B mpupoie NpeaeabHbIX yriieBogopo1oB. [I[pumenenne Mmerana.

HenpenenbHble yrieBogopoabl. DTUIEHOBBIN Psii HENPEAENbHBIX YIIEBOIOPOAOB. DTHiIeH. PU3NYeCKUe U XUMUYECKHE CBOMCTBA 3TUJICHA.

ALIETUIIEHOBBIH psi/i HETIPEAEIbHBIX YIIIeBO10pO0B. AuietuieH. CBolicTBa anetuiieHa. [I[pumenenune anerusieHa.

[TpouzBoaubie yriieBonopoaoB. KpaTkuii 0030p OpraHMYECKUX COCIMHEHMI: OJTHOATOMHBIC CIUPTHI, KApOOHOBBIE KUCIIOTHI, CIIOXKHBIE d(PUPHI,
JKUPBI, YTTIEBOIbI, AMUHOKHUCIIOTHI, Oenku. Pob GekoB B opraHu3Me.

[TonsiTue O BBICOKOMOJIEKYJSIPHBIX BemecTBax. CTpyKTypa MHOJIMMEPOB: MOHOMEp, MOJHMMEp, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3ALUU.
[TonusTHiieH, NOJUNPONWIIEH, TOTUBUHUIXIIOPHU/I.

JdemoHcTpaumuu:

Mogenu MoJeKyn OpraHHYeCKHX COelWHEHUU. ['opeHue yrieBoJopoaoB U OOHapyKeHHE MPOAYKTOB UX ropeHus. KadecTBeHHas peakius Ha
stuneH. [lomydenne stunena.

PactBopenue sTunoBoro cnupra B BoJe. PacTBopeHue riaunepuHa B BOJE.

[Tonyuenue u cBolicTBa yKCYCHOM KUCIOTHL. VccnenoBanue cBOMCTB JKUPOB: paCTBOPUMOCTD B BOJIE U OPTaHUUECKUX PACTBOPUTEIISIX.

KauecTBeHHble peakliiy Ha TIIIOKO3Y U KpaxMad.

O3HakoMJIeHHEe ¢ oOpa3amMu U3AeNuil U3 NOIUAITUIIEHA, TOJIUIIPOIIUIIeHA, TOJTMBUHUIXJIOPHIA.

[IpakTudeckue paboOThI CTPYNIHPOBAHBI B OJIOKH — XUMHUYECKHE TPAKTUKYMBI, KOTOPBIE CITY>KaT HE TOJIBKO CPEICTBOM 3aKPEIUICHUS YMEHUNA 1
HABBIKOB, HO TAK)K€ U CPEJICTBOM KOHTPOJIS 32 KaY€CTBOM MX C(HOPMUPOBAHHOCTH.

14



3. TemaTuueckoe IVIAHUPOBAHHUE C ONIPEACJICHUEM OCHOBHBIX BU10OB y‘l@ﬁHOﬁ ACATECJIBbHOCTH

Pasznennt nporpammbl | KosimuectBo KoanuectBo KoanuectBo XapakTepucTHKa OCHOBHBIX BU/I0B
n/n 4acoB KOHTPOJIbHBIX NPaKTHYECKUX eI TeJIbHOCTH
pador pador
OCHOBHBIE TOHSATHS 54 (51 + 3 gaca 3 6 Paznuuate mnpeameTsl  U3y4dEHHUS

XUMHH (YPOBEHb aTOMHO —
MOJIEKYJISIPHBIX
IIpEICTaBICHNN)

PE3epBHOTO
BPEMEHH )

CCTCCTBCHHBLIX HAYK, IIOHATUA «aTOM»,

«MOJIEKYJa», «XUMHUYECKHH 3JIEMEHT»,
«HOHY, «4acTHIa, «UHJIEKC»,
«kod(PuIMeHT», «cXemMa XHMHYECKOI
peakuum»,  «ypaBHEHHE  XUMHYECKOMH

peakuun». HaGmronaTh CBOMCTBA BELIECTB
U UX H3MEHEHHUSI B XOJ¢ XUMHYCCKUX
peakuuii, (QU3HYECKHE U XUMHUYECKHE
NpEBpaIllCHUs]  HU3yYaeMbIX  BEILECTB.
Yuurscs MPOBOJIUTH XUMHYECKHI
3KcnepuMeHT. MccnenoBarb  CBOMCTBA
U3y4aeMbIX BCIIECTB. CobOmonath
npaBuia TEXHUKU 0€30MacHOCTH.
Onpenendarb  OpU3HAKHM  XUMHUYECKHX
peakiuii,  OTHOCUTEIBHYIO  aTOMHYIO
Maccy M BAJICHTHOCTb DJIEMEHTOB, COCTaB

NPOCTEUIINX  COCIMHEHUW MO  HX
xumudeckuMm popmynam. OukcupoBaTh B
TeTpaau Ha0II0JaeMbIe MPU3HAKU
XUMHUYECKUX PEaKIUu.
IIepnonnueckuil 3aK0H U 7 - - KnaccupunupoBate  n3ydeHHbIE
MEpUOINYECKasl CUCTEMA XAMHYECKHUE DJIEMEHTBI U UX COCIMHEHUS.
XAMUYECKHAX IIEMEHTOB CpaBHUTH CBOICTBA BEIIECTB,

J.1. MeHnneneena.
Crpoenue atoma

NPUHAUICKAUX K pPa3HbBIM  KJiaccam,
XAMHYECKHE DJIEMEHTHI Pa3HbIX TPYIIIL.
YcranaBnuBaTh BHYTpHU- u
MEXMpEeAMETHBIE CBI3U. DopMynnpoBaTh
nepuoanueckuid 3akoH J[.M. Menaeneesa
u pacKpbIBaTh €ro CMBICIL.
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XapakTepu3oBaTh CTPYKTYpPY
nepuoguveckor  Tabmumpl.  Pasnmuath
nepuonbl, A- u b- rpynmbel. OOBSACHATH
(U3NYECKU CMBICI MOPSIKOBOIO HOMEpPA
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIIbI
U 1epuoja, K  KOTOPbIM  3JEMEHT
INPUHALICKUT B NEPUOJIUYECKON CUCTEME
.M. MenneneeBa;  3aKOHOMEPHOCTH
U3MEHEHUs1  CBOWCTB  DJIEMEHTOB B
npenesax MajlblX MHEpUOJOB U A-TpyIIL.
@opMynHpOBATh ONPENEICHUS TOHATHH
«XHUMUYECKUN BJIEMEHT», <«IIOPSIKOBBII
HOMEP», «MAaCCOBOE YHUCIIO», «U30TOIBI»,
«OTHOCHUTENbHAS aTOMHas macca,
«OJIEKTPOHHAsT 000JI0UKa», «IIEKTPOHHBII
cioi». OmnpenensaTe YUCIO IPOTOHOB,
HEUTPOHOB,  3JEKTPOHOB Yy  aTOMOB
XUMHUYECKUX  DJIEMEHTOB,  HUCIOJb3Ys
nepuoaudeckyo Tabmuny. CocTaBiATh
CXEMbl CTPOEHMsSI aToMoB TepBbIX 20
JJIEMEHTOB  INEPUOJUYECKOM  CHCTEMBI
9JIeMEHTOB. JlenaTh yMO3aKk/IIOUYEeHHE O
Xapakrepe U3MEHEHHUS CBOIICTB
XUMHUYECKHUX DJIEMEHTOB C YBEIUYEHUEM
3aps0B  aToMHBIX Anep. HecnenoBaTh
CBOIiCTBa U3y4aeMbIX BEIIECTB.
HaGmronate Qusnueckne u XUMHUYECKHE
MPEBPALICHUS] ~ M3YYaeMbIX  BEILECTB.
OnuceiBath XUMHUYECKHE peaxuuu,
HaOIoaeMble B XOJA€ OKCIIEPUMEHTA.
VY4acTBOBaTh B COBMECTHOM OOCYXJIEHUU
PE3YJIbTaTOB OIBITOB.

Crpoenue BeniecTsa.
XuMuyecKas CBs3b.

DopmMyIMpoBaTh OIIpeAeIIEeHUs
MOHATHUM  «KOBAJEHTHAs  HEMOJIIpHAas
CBSI3b», «KOBAJICHTHAsl NOJSIPHAS CBS3bY,
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«HOHHAs CBSA3b», «CTENEHb OKHCICHUIY,
«AIEKTPOOTPULIATETLHOCTEY. OnpenensiTh
THII XHUMHUYECKOH CBSI3H B COEIMHEHUAX Ha
OCHOBaHHUU XUMHUYECKOU (bopmyIbL.
Onpenenarpb CTENEeHb OKMCJICHHS
9JIEMEHTOB B coenuHeHusx. CocTaBidTh
hopmysl BEIIECTB o CTENEHU

OKHCJIEHUS 2JIEMEHTOB. CocTaBiiATh
CpPaBHUTEIIbHBIC u o0o0I1aromme
Ta0JIULIBI, CXEMBI.
PesepBHOE BpeMms 1
Hroro: 68

B aBTOpCKYI0 MporpaMMy BHECEHBI HEKOTOPHIE U3MEHEHHUSI.
PesepBHOE BpeMs (5 4acoB) UCHIOIB3YETCS CIAEAYIOUUM 00pa3oM:

¢ luac — Ha npoBeaeHne 00001aroIIEro ypoka 1o teme «llepBoHadyanbHble XUMUYECKHUE TOHATHS

¢ lgac - Ha pemeHue pacyeTHBIX 3anad «HaxoskaeHHe MaccoBOW JTOJM PAacTBOPEHHOTO BEIECTBA B pacTBope. Brrumcienue macchl
PACTBOPCHHOI'O BEIICCTBA U BOJABI AJId IPUTOTOBJICHUA paCTBOpa OHpGI[CJICHHOfI KOHLOCHTpAaOHuu»

. 1 yac - Ha mpoBeieHre 0000IIAIOIET0 YpoKa 1Mo TeMe «BaxHele Kiiacchl HEOPraHUYECKUX COSTNHEHHI»

. ldac — Ha poBeIeHrne 0000IIAIOIIETO YPOKa 3a KypC XUMHUHU § Kiacca

OO0ocHOBaHMe: NTPU U3YYECHUU Ha3BaHHBIX TEM HEOCTaTOYHO BPEMEHU ISl TPOBEACHUS 0000IIAIONUX YPOKOB U YPOKOB MO PEIICHHUIO PacUETHBIX
U KaueCTBEHHBIX 3aJay, a YPOKU ATH HEOOXOAMMBI, TaK KaK HAIlpaBJICHbl HA peajln3alyi0 BaXKHEHIIMX TpeOOBaHUM K 3HAHUSAM ydalluXcs — MPUMEHEHUe
nojay4eHHbIX YVYJl Ui BBINOJHEHHS TPEHUPOBOYHBIX YNPAKHEHUH W IMOATOTOBKE K KOHTPOJIBbHOH pabore. O6oOmiaroiiee TECTUPOBAHUE IMO3BOJISET

BBISIBUTH CTETICHDb OBJIAJICHUS yJalllUMUCS 3HAHUSAMHU [0 OCHOBHBIM BOIPOCAM Kypca OpraHu4ecKod XMMHH; TOTOBHOCTH K caaue EI'D nmo xumuu.
®opmMynupoBKa Ha3BaHHUM pa3/ielIoB U TEM COOTBETCTBYET aBTOPCKOM mporpamme. Bee npakTuueckue paboThl, JEMOHCTpAIMH, JJAOOPaTOPHbIE
OTIBITHI B3SITHI U3 IPOrpaMMBbI Kypca xumuu ais 8-9 kinaccos aBTopa H.H. I'apa.
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