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Pa6ouas nporpamma
yueOHOro npeaMera « XuMHs»
Ha YPOBEHb CPeaHero oduero odopasoBaHusl.

1.IlosicHuTEIbLHASA 3aNKCKA

Pabouas nporpamMma no xumuu aas 10-11  knacca paspadorana Ha ocHoBe DKI'OC cpeaHero obuero o0pa3oBaHua, MPUMEPHOU
porpamMMBl  CpeaHero odmmero odpasoBanus mo xumun, m1d 10-11 kmaccos obmeobpaszoBatensHbIX yupexacHwi, astop H.H. [apa.
(Xumusa. Pabouue nporpammsl. [lpeametnas nuuua yueOuukos I E.Pyazutuca, ©.1°. ®enbamana Xumusa. Opranuyeckas xumus. 10 knace:
yueOHUK 171 00meo0pa3oBaTenbHbIN yupekaeHuit: 6a3oseiii ypoBeHs / . E.Pym3utnc, ®. . ®enpaman. — M.: [Ipocsemenne:

Xumusa: ocHOBbl 00wmel xumuu: yued. jnsa 11 kn. obweoOpasoBarenbHbiXx  yupexaeHuii: 0azoBniii ypoeHs /I'. E. Pyasurnc, ®. T
Oenbaman. — M. Ilpoceewenue, 2009.; yuebd. nocodbue ana obuicodOpazosar. opranuzauui/ H.H I['apa. - 3-¢ usa.,nepepad.-M.:
[Ipocsemenne, 2019. -48c. — ISBN 987-5-09-065302-2).

JlaHHas pabouas nporpamma peanusyercs Ha 0asze clieyroluX YYeOHUKOB:

1.3.545.1. /loa pen. I'E. Pyasutuca u ®.I. ®eabamana Xumus. Opranmueckas xumuda. 10 knace: AO "H3patenbcTBo
"Ilpoceemenne”;
1.3.54.52. /Mon pea. T .E. Pynsutuca u ®.I'. ®enpbamana Xumus: OcHoBbl o0wmei xumun g 11 ki, AO "M3parenbcTBo

"Ilpocsemenne”,

HopmaTuBHbIE J0KYMEHTBI AJ4 cocTaBjaeHua padoueii nporpammbl(®K I'OC) aasa 10-11 knaaccos:

- Genepanbubiii 3akoH «O6 oOpazoBanuu B Poccuiickoii ®eacpaunu» (0T 29.12.2012 Ne273-03).

- [pnka3 MunnctepcTBa obpa3osanus  Haykn PO «O6 yreepxaerann GI'OC COO» ot 17 nexadps 2012 r. Ned13 (¢ n3MEHEHUAMA W

JNONOJIHCHUAMU ).

- Ilpnkaz MwunanctepcrBa mpoceemeHns P® ot 22 maprta 2021 Nell5 «O0 yrBepkacHWN MOpAAKAa OPraHW3aUWW W OCYIIECTBIICHUA

00pa3oBaTesibHON AESITEIbHOCTH MO OCHOBHbIM 0011€00pa3oBaTeNbHbIM MporpaMmaM — o0pa3oBaTe/IbHbIM MPOrPaMMaM HAYyalibHOTO

o0L1ero, OCHOBHOIO 00L1ero U cpeasero oduero odpasosanua» ot 30 asrycra 2013 roaa NelO15.

-Ilocranosnenne denepanbHoil ¢y Ob1 1O Ham3opy B cdepe 3amuTtel mipae motpeduteneit ot 28.09.2020r Ne28CI1 2.4.3.648-

20»CaHHUTAPHO-3TTHAEMHUOJIOTHYECKHE TPeOOBaHUSI K OPraHU3alMsM BOCMMTAHMS W OOYYEHMs, OT/biXa M O3JI0POBIEHHA JIETei U

MOJIOJEHKU.»

- [pukasz MunancTteperBa npoceemenus PO «O06 yrBepxaernn ¢emxepanbHOTO IepedHs YIeOHHKOB, PEKOMEHAYEMBIX K FCTIOTB30BAHHIO

NPH PeaN3auny UMEKOLMX MOCYAAPCTBEHHYIO aKKPEAUTALMIO 00PA30BaTENbHBIX NMPOrpaMM HAYaIbHOrO OOLIEr0, OCHOBHOrO OOLLEro,

cpeadero obuiero odbpazosanus» ot 20 mas 2020 r. Ne254

- Pabouas nporpamma asisietcs gacteto OO MKOY «COL Ne 11 r. 0. bakcan» Ha 2022-2023 yueOHBIN TOa



Ilnanupyembie pe3y/ibTaThbl 0CBOEHHS Y4e0OHOro npeaMera «XHMHS € ONHCAHHEM YHHBEPCAJIbHBIX YU4eOHbIX AeiicTBHI,
AOCTHraeMbIX 00y4aI0HMHCS
JINYHOCTHBIE Pe3yAbTATHI:

- ¢hOpPMUPOBAHHOCTb MOJIOKUTEIBHOTO OTHOLICHUS] K XUMHUH, YTO OOYCJIaBIMBAET MOTUBALIUIO K YUeOHOM AEATENIbHOCTH B BBIOPAHHOH cepe;
-c(hOpMHPOBAHHOCTb YMEHHUS peLuaTh MpoOeMbl MIOMCKOBOIO M TBOPYECKOIO XapakTepa;
-C(hopMHPOBAHHOCTL YMEHHSI TPOBOIUTH CAMOAHANIN3 U OCYLIECTBIISITH CAMOKOHTPOJIb M CAMOOIIEHKY HAa OCHOBE KPUTEPUEB YCIEIIHOCTH,

-c(hopMHPOBAHHOCTH HABBIKOB MPOSIBJICHHS [TO3HABATEILHON HHULIMATHBBI B Y4€OHOM COTPYIHHUYECTBE.
IIpeameTHblie pe3ybTaThi:

-c(hOpPMHUPOBAHHOCTb MPE/CTABICHUI O MECTE€ XUMHU B COBPEMEHHON HAy4HOI KapTHHE MUPA, MOHUMAaHUE POJIU XUMUU B (POPMUPOBAHUU KPyro3opa
1 PYHKLIMOHABHON rPaMOTHOCTH Y€JIOBEKA JUIS pellieH s MPAKTHYECKHX 3a/1ay,;

-BJIaZICHUE OCHOBOIIOJIArA0IMMHA XUMUYECKUMHU TMIOHATUAMH, TEOPUSIMHU, 3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJb30BAHNE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOI,

-BJIAACHUEC OCHOBHBIMH METOAAMU HAYHYHOI'O MO3HAHWA, UCITOJIb3YEMbIMH B XUMHWU! Ha6mone}me, OMUCAHUE, UBMEPCHHUE, SKCIIEPUMEHT, YMEHHUE
O6pa6aTblBaTb, OOBSICHATH pe3yJbTaThl NPOBEACHHBIX OMBITOB U AE€JIAaTh BbIBOABLI, TOTOBHOCTbL U CIMOCOOHOCTh METOJ bl MO3HAHUSA MPH PELLICHUU
MPAaKTUYCCKHUX 3ada',

-cOpPMHUPOBAHHOCTL YMEHHMSI JABATh KOJMYECTBEHHbIE OLIEHKH M MPOBOAUTb PACUEThI [0 XUMHUYECKUM (OPMYJIaM U YPABHEHUSIM,
-BJIaJICHUE TIPABHJIAMHU TEXHUKU O0€30MMaCHOCTH MPH UCTIOIb30BAHUHA XUMUIECKUX BEIICCTB,
-cOPMUPOBAHHOCTHL YMEHHMSI IPOBOAUTH IKCIIEPUMEHTBI PA3HOM AMIAKTUYECKON HAMPaBJIEHHOCTH,

-c)OpMUPOBAHHOCTh YMEHHSI OKa3bIBATh MEPBYIO MOMOILb MTPH OTPABJIEHHSIX, O3KOTaX M JPYrUX TPABMAX,CBA3aHHBIX C BEIIECTBAMU U J1aDOPaTOPHBIM
obopynoBaHUEM.

MeTanpeameTHble pe3ybTATHI:

C(l)Ole/lpOBaHHOCTb YMEHUA CTAaBUTDH LECJIM U HOBBIC 3a1a'u B yqe6e Y TTIO3HABATEIbHOM ACATEJIbHOCTH,

OBJIAIeHHE MPHEMAMH CAMOCTOSITEILHOTO IJIAHHPOBAHUS IMyTel J0CTHKEHHUsI eI, YMeHHs BbIOUPATH 3 eKTHBHBIE CTIOCOOBI peleHusl y4eOHbIX i
MO3HABATEJIbHbIX 3auaq;cq)opmnposanﬂocn> YMEHHSA COOTHOCHUTDL CBOH ZleﬂCTBHﬂ ¢ IVIAHUPYEMBbIMH pe3yJbTaTAMH,

-C)OPMUPOBAHHOCTH YMEHHSI OCYLIECTBJIATH KOHTPOJIb B IPOLIECCE JOCTHIKEHUSI pe3yJIbTaTa, KOPPEKTUPOBAThH CBOM IEHCTBUS,

-c(hopMHPOBAHHOCTD YMEHHSI OLICHHBATH MPABHJIBHOCTD BBITIOJTHEHHUS YU€OHBIX 3a/1a4 M COOTBETCTBYIOIIHE BO3MOKHOCTH UX PEIICHUS,

-BBICOKHI YPOBEHb KOMIIETEHTHOCTHU B oOactu ucrnosb3opanus UKT;

-c(hOpMHPOBAHHOCTB 3KOJOrMYECKOrO MBILIIEHUS;

-c(hOpMHUPOBAHHOCTb YMEHHUS IPUMEHSTH B [I03HABATENIbHON, KOMMYHUKATHBHOM U COLIMAJIbHOMN NMPAKTUKE 3HAHMUS, TOJy4YE€HHbIE IPU U3yUeHUN
npeaMera.



INIAHUPYEMBIE MPEAMETHBIE PE3YJIBTATHI OCBOEHHUSA YUYEBHOT O NTPEAMETA «XHMHS»:
B pesynbraTe n3yuenns y4eOHOTO nmpeaMeTa « XHMHs» Ha YPOBHE CPEIHEero 00IIero 00pa3oBaHus:
BbIinyCKHHK HAYYHTCS:

-pacKpbIBaTh Ha MPUMEPaxX POJb XUMUU B (JOPMUPOBAHUN COBPEMEHHON HayUHON KapTHHBI MUPa M B MPAKTUYECKOH NEATEIbHOCTH YEJIOBEKA,
-I€MOHCTPUPOBATh HA IPUMEPAX B3aMMOCBA3b MEXKAY XUMUEH U IPYrUMH €CTECTBEHHBIMH HayKaMU,
-pacKpbIBaTh HA MPUMEPAX MOJOKEHUA TEOPUH XHMHUUECKOTO cTpoeHus A.M. bytneposa;

-noHuMate pusudeckuii cMuica [lepuogudueckoro 3akona [ M. Menneneepa u Ha ero OCHOBE OOBACHATH 3aBUCHMOCTb CBOHCTB XUMUYECKHX 3JI€M eHTOB
1 00pa30BAHHBIX UMHU BEILECTB OT IJIEKTPOHHOTO CTPOEHUS aTOMOB,

-00BACHITH IPUYHHBI MHOTOOOPa3HKs BEIICCTB HA OCHOBE ODIMUX MPEICTABICHUM 00 HX COCTaBEe U CTPOCHUH,

-MPUMEHSTh MPABHJIA CUCTEMATHYECKOH MEXKAYyHApOAHOH HOMEHKJATYPbl KaK CPEACTBA Pa3MYEHUs] M WAEHTM(UKALMU BELIECTB MO MX COCTaBY M
CTPOCHHUIO,

-COCTABJISITE MOJICKYJSIPDHBIC U CTPYKTYPHBIC (POPMYJIBI OPraHUYECKUX BEIIECTB Kak Hocutenel mHGopMalnu O CTPOCHHM BEIIECTBA, €r0 CBONMCTBAX U
MPHUHAIJIEKHOCTH K OIPEICICHHOMY KJIACCY COCIUHEHUI,

-XapaKTEPU30BaATh OPraHUYECKUE BEIIECCTBA MO COCTABY, CTPOCHUID U CBOWCTBAM, YCTAHABJIHMBATH MPUYMHHO-CIEACTBEHHBIE CBA3U MEKIY NaHHBIMU
XaAPAKTCPHCTUKAMU BCIICCTBA,

-TMIPHBOOHTD MPUMEPBI XHMHUYECKNX PEAKLUil, PACKPBIBAIOIIMX XapaKTEPHbIE CBOICTBA THITMYHBIX TIPEACTABHTENEH KIIACCOB OPTaHHYECKHX BELIECTB C
LeJIbI0 UX uaeHTUPUKALNU 1 0ObsCHeHUs 00JaCTH TPHMEHEHHS,

-NMPOTHO3MPOBATbL BO3MOXKHOCTb MPOTEKAHWA XUMHYECKHX PEAKUWH Ha OCHOBE 3HAHWH O THUNAX XWMHYECKOW CBS3U B MOJIEKYJIAX PEAreHTOB U UX
PeaKIMOHHON CNOCOOHOCTH;

-MCIOJL30BaTh 3HAHUS O COCTABE, CTPOCHHUH U XUMUUYECKUX CBOMCTBAX BEINECTR /IS O€30MAaCHOTO MPUMEHEHUS B MPAKTHYECKO ICATENBHOCTH
-MPUBOJUTL MPUMEPbl MPAKTUHECKOTO HCMOJIb30BAHUA TNMPOAYKTOB NepepadoTkH He(TH M NPUPOAHOrO ras3a, BbICOKOMOJNEKYJSPHBIX COEIHHEHWH
(MOJUATHIIEHA, CHHTETHYECKOTO Kay4yKa, alleTaTHOrO BOJIOKHA);

-TIPOBOJIUTD OMBITHI TIO PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB. MIUIIEPHHA, YKCYCHOH KHUCIOTHI, HEMPEAEIbHbIX 5KUPORB, MIKOKO3bI, Kpaxmalia, OeJKOB —
B COCTaBE MUIICBBIX MPOAYKTOB U KOCMETUUYECKUX CPEJICTB;

-BJIaNIETh MTPaBUJIAMH U TIpHEMaMu Oe30MacHON padoTh ¢ XUMHUYECKHMU BEIECTBAMH H Ta0OPaTOPHBIM 000pYI0BAHUEM,

-YCTaHABJIMBATh 3dBUCUMOCTh CKOPOCTH XUMHYECKOH peakIMi U CMELIEHHS XUMUYECKOTO PABHOBECHS OT PasJIUYHBIX (PaKTOPOB ¢ NEJIbIO ONPEAeTCHUS
ONTHMAJIbHBIX YCIOBHE IPOTEKAHUS XMMHUYECKHX TMPOLIECCOB;

-MPUBOJAMTb MPUMEPbI FUAPOJIN3A CONIEN B NOBCEAHEBHOMN XHU3HN Y€JI0BEKA,

-TIIPUBOAUTH MPUMEPDI OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI B IPUPOIE, IPOU3BOACTBEHHBIX POLIECCAX U JKU3HEAETEIbHOCTH OPraHU3MOB;
-TIPUBOMIUTH MPUMEPbl XHMUUYECKUX PCAKIUH, PaCKPhIBAKOIUX OOIINE XUMUYECKHE CBOMCTBA MPOCTHIX BEIMECTB — METAJJIOB U HEMETAIIJIOB;

-MPOBO/IMTh PACHETHI HA HAXOKIAEHWE MOJIEKYJIAPHONW (OPMYJibI YrJIEBOAOPOAA MO MPOAYKTAM CrOPAHHUS M MO €ro OTHOCHTENbHOM MNJIOTHOCTH M
MAaCCOBbIM JIOJIIM 3JIEMEHTOB, BXOASILMX B €r0 COCTaB;

-BJIa7eTh MpaBUIaMu 0E30MACHOTO OOPAIECHNS ¢ €KUMH, TOPOYMMHK H TOKCUUHBIMH BEIIIECTBAMHU, CPEIICTBAMH OBITOBOI XHMUH,

-OCYLIECTBASITH MOUCK XMMH4ECKOH MH(OPMALIMK 110 HA3BAHUAM, HAEHTU(HKATOPAM, CTPYKTYPHbIM (POPMYJIaM BELIECTB;

-KPUTHYECKH OLIEHUBATb U HHTEPIIPETHPOBATH XUMUYECKYIO MHPOPMALIHIO, COAEPIKALLYIOCA B COOOLIEHMSIX CPENCTB MACCOBOM MHpOPMALMH, pecypcax
WurepHeTa, Hay4HO- MONYJAPHBIX CTATBSIX C TOYKH 3PEHHST €CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B LIENSX BBISIBJCHHS OLIHOOYHBIX CY)KOEHHH U
dbopmupoBaHUs COOCTBEHHON MO3NLNM,



-[PEOCTABJIATh MYTH PeLIeHNs] MIOOANBHBIX NPOOIeM, CTOSILIMX Mepes YeTOBEYECTBOM: IKOJIOMHUECKHX, SHEPTETHUECKHUX, CHIPBEBBIX, U POJIb XHMHUH B
peLIeHUH 3TUX npodiem

BbinyCKHUK MOJYYHT BO3MOKHOCTD HAYYHTLCH:

-HUIFOCTPUPOBATH HA NMPUMEPAX CTAHOBJICHHE H SBOJIIOLMIO OPraHUYECKON XMMHUH KaK HAYKH Ha Pa3JIMYHBIX UCTOPUYECKHX TaNax €€ Pa3sBUTHS,
-UCMOJIb30BaTh METOMAbl HAYYHOTO MO3HAHWS MPHU BBINOJHEHUM TPOEKTOB M yueOHO- MCCIEAOBATENILCKUX 3a/a4 MO M3YYEHHIO CBONCTB, cnocodoB
NOJIY4EHMsI U PACNO3HABAHUSA OPraHUYECKHUX BELIECTB;

-00BACHATL NPUPOAY M CNOCOObI OOPA30BAHUSA XUMHMYECKOH CBA3M. KOBANEHTHO! (MONAPHOM, HEMOMAPHOI), HOHHOM, METAINYECKOH, BOAOPOIHOIH — C
LENbI0 ONpPeAeNeHNsl XUMHUYECKON aKTUBHOCTH BELLECTB,

-YyCTaHABJMBATb TEHETHYECKYI) CBS3b MEXAy KJacCaMu OPraHU4YeCKUX BeLEeCTB i OOOCHOBAHMS MPHHLHNHAJILHOH BO3MOXKHOCTH MOJYHEHUS
OPraHUYECKUX COEAMHEHHUH 3aJaHHOTO COCTAaBa U CTPOEHHS,

-yCTAaHABJIMBATh B3aHMOCBS3HM MeXAy (akTamMy M Teopuell, NPHYMHOH U CICNCTBHEM IIPH aHaimu3e MPOOJIEeMHBIX CHTyaUuil M OOOCHOBAaHHM
IIPMHUMAEMBIX PEIIECHHI HA OCHOBE XMMHYECKHX 3HAHUH.

Conep:kaHue nporpamMmbl
10 kaace .OPTAHUYECKASA XUMUA
Paznen 1. Tema 1. TeopeTuueckne 0CHOBbI OPraHH4eCKOH XHMHH (3 1)

DopMUpOBaHHE OPraHUHECKON XUMHUM Kak Hayku. Teopus cTtpoeHus opranudeckux coeanHennit A, M. Byrneposa. Yruepoansiii ckener. Pagukansi.
DyHkUMOHANbHBIE rpynnbl. ['omonoruueckuii psaa. 'omonorn. CrpyktypHas usomepus. Homenknatypa. InexkTpoHHas NpUPOAa XMMHMHYECKHX CBA3EH B
OpraHMYecKHX coenMHeHHAX. Knaccudukanus opraHu4eckux COeANHEHHH.

Jemoncrpauun. O6pa3ubl OpraHHYECKUX BELIECTB H MaTepHaios. Moaenn MOJIEKyJl OpraHHYeCKHX BellecTB. PacTBOPUMOCTh OpraHHYeCKHX BEILeCTB
B BOZIe H HEBOAHBIX pacTBOpHTesiX. [lnaBnenne, oOyrnuBanue 1 ropeHre OpraHUYecKHX BEIeCTB. IPUMeps! YB B pa3HbBIX arperaTHbIX COCTOS HUSAX
Pacuernsbie 3apaun. Haxoxaenue monexynsapHoii popmMyJibl OpraHnueckoro coeuHeHust no macce (00bemy) nNpoayKTOB CrOPaHus.

Pasznen 2. YIJIEBOJOPOJDI (12 4)

Tema 2. llpepenbHble yriesogopoasb! (aaKanbl) (3 1)

Crtpoenne ankaHoB. ['omonoruyeckuii psin. Homenknatypa u usomepust. PU3HYECKHE H XMMHUYECKHE CBOMCTBA alKaHOB. Peakuust 3aMeIeHHs.
[lonyuenne n npumeHenune ankaHos. [lowsarne muknoankaHax. Jemoncrpaunu. B3peiB cMecu MeraHa ¢ BO3oyxoM. OTHOLIEHHE aJKAHOB K KHCIIOTaM,
Lieso4am, pacTBopy NepMaHraHara Kauaus M OpomHoii BOJIE.
JlabopaTopubie onbiTel. U3roTOBNEHIE MOJENEH MOIEKY YTIEBOAOPOAOB U FANIOTEHONPOU3BOAHBIX.

IIpakTHueckas padoTa. 1. OnpenencHne KaueCTBEHHOTO COCTaBa OPraHHYECKHUX COCANHEHHUI.

Tema 3. Henpeaenbnbie yraesonopoasi (4 1)

Aaxenbl. Ctpoenue ankeHos. I'omonornueckuit paa. Homenknatypa. M30mMepus: yrnepoaHONM uenM, NMONOKEHUS KPAaTHOM CBA3W, yUC-, MpPAHC-
u3oMepus. XMMHYECKHEe CBOHCTBA. PEAKUHH OKUCIIEHUS, NPUCOEAMHEeHus, nonumepusauuu. [lpuMeHeHue ankeHOB. AJIKAAHEHBI. Crtpoenue.
CsolicTra, MPUMEHEHHE, Ipuponusiii Kaydyk. AJkuHHbl. CTpoeHue aneruneHa. 'omonoru u usomepbl. Homenknatypa. ®@usnueckue u
XUMHUYECKUE CBOMCTBA. Peakiuu npucoenuHeHusa u  3amelieHus. Ilpumenenue. /lemoHcTpauuHu. M3roTtoBieHHE MOAENECH MOJEKYJ TOMOJOTOB U



n3zoMepos. [lomyueHue anernneHa kapouaHeM criocodoM. B3aumoneiicTsue anerniieHa ¢ pacTBOPOM NepMaHraHaTa Kanusi 1 OpomHoii Bogoi. ['openue
aneTuneHa. PasznoxxeHue kaydyka NpH HarpeBaHUW W UCTIBITAHUE IIPOAYKTOB PA3JOJKeHWs. 3HAKOMCTBO € oOpasuamu kayuykos. IlpakTuueckas
pabora. 2. [Tonydenue 3TuneHa U M3yueHHe ero CBOIHCTE.
Tema 4. ApomaTHueckne yrjieBoaopoanl (apennt) (2 4)

Apensbl. Ctpoenne Oenzona. M3omepus u nomenknatypa. ®usnueckne u xumuueckue cBoiicta Oenzona. ['omonoru Oenzona. I'enernueckas cBsa3b
apOMAaTHYECKUX YIIIEBOJOPOAOB C APYrHMHU KJlaccamu YIJIEBOIOPOAOB. HAemoncTpanun. benson KaK
pacTBOpHUTENL, ropeHue OeHsona. OTHOIIeHHE OeH30a K OPOMHOIM BOJIE M PACTBOPY NepMaHraHara kanus. OKUCIEHHE TOIyoa.

Tema 5. llpupoaHbie HCTOYHHKH YIJIEBOAOPOAOB (3 u)

IIpuponnsiit ras. Hedte 1 HEPTenponykTel. @usnyeckue cpoiictea. CniocoObl nepepadoTku HedTH.
JladopaTopHbie onbiThl. O3HAKOMJIEHHE ¢ 0OpasaMy NpoAyKTOB HedTenepepadOTKH.

Pazpen 3. KHCJIIOPOACOAEPKAIIINE OPTAHNWYECKHE COEAWHEHHSA (12 1)
Tema 6. Cniupril n gpenonnb (4 4)

OnHoaTOMHbIEC TpenenbHble cnupThl. CTpOeHUE MONEKYJN, (PYHKIHOHANbHAsA rpynna. BomoponHnas cesizb. MzoMepust u HomeHKJatypa. CBOHCTBa
MeTaHoJa (dTaHoJa), MOJyuyeHUe M npuMeHeHue. Pusuonoruueckoe neiicTBUE CHNUPTOB Ha OpraHu3M dYesoBeka. MHOroaTOMHblE  CITUPTHI
OTuneHrnukonb, rauuepud. CpoiictBa, mnpumeHeHue. ®eHonbl. CTpoeHHE MOJIECKYJIIbI (PeHOMA. B3aMHOE BIIMSAHHE aTOMOB.

B Mosekyie Ha mnpumepe wmosekyiabl ¢enona. CpoiictBa. Tokcuunocts ¢eHonma u  ero coegunenuil. [lpumenenne genona. I'enerudeckast
CBsI3b CIIMPTOB H (peHoma ¢ yruepogopogamu. JlaGoparopusie onbiThl. B3aumopeiictBue ¢eHona ¢ OpoMHONH BOXOH M PacTBOPOM THAPOKCHAA
HaTpusi. PacTBopenne rnmoepuna B Boxe. Peakuus rimuepuHa ¢ ruapokcugoM menu(ll).

PacuerHble 3agaun. Pacyersl 10 XUMUYECKUM YPABHEHHUAM IPH YCIOBHH, YTO OJHO H3 PearupyloluX BEEeCTB JaHO B H3OBITKE.
Tema 7. Anbaeraapl, KeTOHbI, KAPOOHOBbIE KHCJIOTHI (4 1)

Anbnerupel. Kemonst. Ctpoenne mosiexyn. @®yHknuoHanmpHas rpymnma. M3omepust u HoMeHknatypa. Popmanpaerun M auerajbIerdi. CBOWHCTBA,

MOJIyYeHHE U TIPUMEHeHue. Ayemon npeocmaeume:1s Kemonoe. Hpunienenie. OxHocoCTaBHBIC npeneabHbIe
kapOoHoBble kucyoTel. Ctpoenne monekyn. @ynkuuonansHas rpynna. M3omepust u nomenknarypa. CeoiictBa xapOoHOBbIX kucioT. Tlpumenenue.
Kpatkue CBEEHMUS O HENPEAENbHbBIX KapOOHOBBIX kucnortax. ['eneTnueckas cBa3b KapOOHOBBIX KHCIOT C

JIPYyTUMH KJaccaMH opraHuueckux coenuHenuii. JlaGopatopubie onmbiThl. [lonyueHue 3TaHaisi OKUCIEHHEM >TaHONA. B3aumonelicTBue MeTaHAJs
(3TaHass) ¢ aMMUa4HbIM pacTBOpoM okcuna cepedpa(l) nu ruapokcuna meau(Il).
I[eMOHCTpaI.IHI/I. PaCTBOpeHl/le B ALCTOHEC paSHl/l'-IHbIX Opl"aHH'-leCKl/lX BCLLUECCTB.

MpakTuyeckas padora.3.«CpoiicTBa KAPOOHOBBIX KUCIOT.

Pacuernble 3agaun. Onpenenenne MacCOBOH M OOBEMHOMH DOJIH BHIXOAA MPOAYKTA PEAKLIUH OT TeOPETHUECKH BO3MOYKHOTO.
Tena 8. Kupbl. Yraesonsl (4 1)

AKupor. Haxoxnenue B IpUpoaE. CaolicTBa. IIpumenenue.  Morwuyue cpeocmaa. Ipasuia
Oezonacroco obpaugenust co cpeocmeami ovimosoit xumun. I'mokosa. CtpoeHue monexyibl. CpoiicTa rimokossl. [lpumenenune. Caxaposa. CBolicTBa,
NMPHUMEHEHHE.

Kpaxman U UEJUIK0N03a — MPEACTABUTENH INMPUPOIHDbIX ITOJIMMEPOB. Peakuusa nojMkonaeHcauuu. Pusnueckue U XuMmuueckue cpoicrea. Haxoxxaenue B



npupoze. [Ipumenenne. AiieraTHoe BOJIOKHO.

JlaGopaTopHble onbITbl. PacTBOPUMOCTD JKUPOB, AOKA3aTEIbCTBO HMX HENPEHENIBHOTO XapakTepa, oMbUieHHe >kupoB. CpaBHeHHE CBOWCTB MbLIA U

CHHTETHYECKHX MOIOIINX CpeacTB. Bi3ammopeiicTBue rmoko3el ¢ ruppokcuzom menu(ll). BsammopeiicTBhe TIFOKO3BI ¢ aMMHAYHBIM PACTBOPOM
okcupacepedpa(l). B3aumopeiicTBue caxaposbl ¢ ruapokcuaoM kanbuus. B3aumoneiicrBue kpaxmana ¢ wuoaom. I'maponus kpaxmana.

O3nakomsieHne ¢ o0pa3uamMu NPUPOAHBIX M UCKYCCTBEHHBIX BOJOKOH JlemoHcTpauuu. 3HAKOMCTBO ¢ 00pa3uamMu MOIOWMX H YMCTALUUX CPEACTB.

H3sy4deHne HHCTPYKIUI MO UX COCTABY U MPHUMEHEHHIO

I[NpakTHveckas padora.4.Pemenne skcepruMeHTANbHBIX 3a4a4 HA MOJIyUeHHE H PACIIO3HABAHUE OPTraHUYECKHUX BELICCTB.

Pazpen 4. A3SOTCOAEPKALIUE OPFTAHUYECKUE COEAUHEHMUS (4 1)

Tema 9. AMUHBI H AMHHOKHCJIOTHI (2 1)
Amunbl. CTpoeHHE MOJICKYJI. AMHHOrpynna. Pusndeckue 1 XUMH4YecKie cBoiicTBa. AHmHH.  CBOiiCTBa,  NPHUMEHEHHE.

AmHHOKHCA0TBI. M30Mepus u Homenknatypa. CBolicTBa. AMHHOKHMCIOTHI Kak amQoTepHble oprannueckue coeantenns. [Tpumenenne.
HemoncTpanun. Okpacka TKaHH aHHJIMHOBBIM KpacuTeneM. Jloka3aTenbcTBO HanuuKsA PyHKIIMOHAJIBHBIX FPYIN B paCTBOPAaX aMHHOKHCIOT.
Tena 10. Beaxu (2 4)

beakun — npuponnsie monumepbl. CoctaB u cTpoeHue. Pusuueckue M XUMHUeckue cBoNcTBa. llpeBpamneHue OenkoB B OpraHusMe. YCHexu B
U3YYEHHHU U CHHTe3¢ OenkoB. XUMUSA U 370pOBbe uenoBeka. Jlekapcrsa. IIpobneMsl, ¢cBA3aHHBIE ¢ NPUMEHCHUEM JIEKAPCTBEHHBIX  PEMNapaToB.
JemoncTpauun. l{geTHble peaxiun Ha Oenku (OMypeTOBast M KCaHTONPOTEHHOBasA peakiun). OOpaslibl JEKAPCTBEHHBIX MpenapaToB U BUTaMHHOB.
OOpa3uebl CpeacTB rUrHEHBI H KOCMETHKH.

Paznen 5. BBICOKOMOJIEKYJIAPHBIE COEJIUHEHUS (34)

Tena 11. CunreTHueckne noaumepsl (3 1)

IloHsaTHEe O BBICOKOMONEKYJSIPHBIX coeAuHeHHAX. Ilonumepsl, noiydaemeple B peakuusax nonuMmepuszauuu. Ctpoenne Mousekyn. Ilommstunen.
[TomunponuneH. Qeroahopyaisdecuonsie cMo1bl.

Cunrernueckne kayuyku. CTpoeHHe, CBOHCTBa, NOJydeHHe M npuMeHeHue. CuHTeTHYeCKHe BosIoKHA. Karnpos. JlaBcaH.
Jemoncrpannu. OOpasubl INIACTMACC, CHHTETHYECKUX KayIyKOB H CHHT@THYECKHX BOJOKOH.

11knace
TEOPETUYECKHUE OCHOBbBI XUMHUHU
Tema 1. BaxkHeiimne XuMHYeCKHE OHATHS U 3aKOHbI (3 1)

Atom. Xumuueckuii ssnemeHT. M3orombl.  IlpocTeie ¥ cNOJKHBIE — BeLIECTBA. 3aKOH COXPAaHEHHs MAacChl BEIIeCTB, 3aKOH COXPaHEHHUS U
NpPEBpALISHHS SHEPTHH NPH XUMHYECKUX PEaKLUsIX, 3aKOH MOCTOAHCTBA COCTaBa. BelecTsa MOIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOSHMSL.

Tema 2. llepuonnyeckuil 3aKOH H MNEPHOAHYECKAA CHCTEMA XHMHYECKHX 3nemenToB /I I. MenaeneeBa Ha ocHOBe
YUeHHs1 0 CTPOCHHH aTOMOB (4 1)

Amozmueie opoumany, s-, p-, d- u f-aaexmponst. OCOOEHHOCTH pa3MELIEHUS SJICKTPOHOB MO OPOUTAIAM B aTOMax MAJIbIX M OOJbIINX mepHonos. CBssb
NEPUONUIECKOTO 3aKOHA U MEPUOMUECKONH CHCTEMbl XHMHYECKHX 3JIEMCHTOB C TCOPUEH CTPOEHUS aTOMOB. Kopomikiit u Oaunnstii sapuanmst mad:ai sl
xumuyeckux saesenmos. loaoocenue 6 nepuoouyeckon cucmene xumuyeckux riemenmos /. H. Menoeieesa eooopooa, aanmanoudos, akmunoudios i



UCKYCCMEENTO HOAYHEHHbIX DACMENNNOB. BanentHoctb U BAJICHTHBIC
BO3MOYKHOCTH aTOMOB.
HAemoncrpauuu. [TCX3 JIUM, tabnuubl « InekTpoHHbIE 0DOJIOUKH aTOMOBY

Tema 3. CtpoeHue BemecTsa (S u)

Xumuueckas ¢Bsi3b. Monnas cBsa3b. Katnons! u annonsl. KoBaneHTHas HenonspHas cBsasb. KopaneHTHast mosiApHas CBA3b. DIEKTPOOTPHLATENBHOCTS.

Crenenp okucnenus. Metammnueckas cesisb. Bomopoanas ¢sssb. IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYT HEOPraHUUECKUX 1 OPraHHYeCKHX
BewecTs. Turbl KPHCTAIITMYECKUX peLeToK u CBOMCTBA BellecTB. [Ipu4ymHBl MHOrooOpasus BeIIeCTB:
H30MEPHsl, TOMOJIOTHs, AJTIOTPOIMSA, H30TOTIHSL.

Jlucnepcuwie CUCHIEMDL. Konaouaneie PacTBOPHI. 3o, rend.  {emoncrpauun. Mopaeau  MOHHBIX,

aTOMHBIX, MOJTCKYJ'IHprIX H METAJINTHYECKHX Kpl/lCTaJ'lJTl/l'-lec}(lle peLI.leTOK. 06])213le[ MUIEBBLIX, KOCMETHYCCKHX, 6L1OJ'IOFI/1"[CCKHX H MEAHLIMHCKHX 30nel
u reneit. Dddext Tunnana. Monenau MONEKys H30MEPOB, FTOMOJIOTOB.
Tema 4. Xumuueckue peakuus (7 u)

Knaaccndukauuss XuMHUYECKHX peaKIHil B HEOPraHMYECKOH 1 opraHndeckoi xuMun. CKOpOCTh peakliy, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (haKTOPOB.
Karanus u katanusaropel. O0paTuMOCTh peakinii. XuMu4eckoe papHoBecHe. CMeIIeHNe paBHOBECHS IO/ ACHCTBHEM pasIndHbIX (akTopoB. IIpuHimn
Jle Larenee. [Ipon3BOACTBO CEPHOI KUCAOTbI KOHTAKTHBIM CIIOCOOOM.

Dnextposnutuueckas auccounauns. CunbhHble u cnadble mekTposnTel. Cpema BOOHBIX PACTBOPOB: KHCIHAs, HEWTpPajibHAasA, IUEIO4HAs. BomopomHbiii
nokasaress (pH) pacTsopa.

I'naponus OpraHu4eCKux H HEOPraHU4€CKHX sewects  Jlemoncrpaunu. Pasnuunbie  Tunb
XUMHUYCCKUX pealcmn“l, BUOCOOIIBITEI 11O OpF&HH‘-ICCKOﬁ XUMHH, BII,HCOd)IlJII)M «OCHOBEI MOJICKYJISIPHO - KHHETHYECKOH TCOPHI.

JlaGopaTopHbie onbITbl. 3aBUCHMOCTb CKOPOCTH peakLUWHd OT KOHLUEHTPAUWW, TEeMMepaTypbl, MPUPOAbI pearupyroiux BewecTs, Pasznoxkenune
MepoKCHAa BOAOPOAA MPUCYTCTBUM KaTanuzaTopa. OnpeneneHue cpeabl pacTBopa ¢ NOMOLLBbI YHUBEPCATBLHOTO UHAWKATOPA.
HEOPI"AHMYECKAS XYM

Tema 5. Metanasi (7 u)

Ilonoxxenue METaJIOB B MEePUOANIECKOM CHCTEME XUMHAYECKHIX snementos  J. M. Menneneesa. OOique cBOICTBA METaJUIOB.
DIEKTPOXUMHUYUECKUI psif HanpspkeHUH MetaiioB. Obmue crnocodb! moayuenuss MetasioB. CIUlaBel. JJIEKTPOJIH3 PaCTBOPOB M paciiaBoB. [loHsThe
o xopposun MertawioB. CrnocoOer  3amuthl 0T  Kopposu.  O630p METalIOB TNaBHBIX NOATPYHN (A-rpynn) mepuogMYecKOi CHCTEMBI
XUMHYECKHUX IJIEMEHTOB.

0O630p Metamo mobouHbX moarpymnmn (b-rpynm) nmepHoauYecKol CHCTEMBI XUMHUUECKUX 3JIEMEHTOB  (MeOb, ITMHK, Jkene3o). Oxcuasl U
TUIPOKCUTIBI MetauioB.  [lemoHcTpauuu. O3HakOMJICHHE ¢ O0OpasliaMH METa/UIOB U HUX COCAUHCHHI, CIUIaBbl, B3aUMOJEHCTBHE META/IOB C
KHCIOPOZIOM, KHCJIOTAMH, BOJOH, JAOKA3aTEebCTBO aM(pOTEPHOCTH ATIOMUHUSI U €r0 THAPOKCHAA, 00pasiibl MEIH, jKejie3a, XpoMa, UX COCIUHEH Ui,
B3aHMOAEUCTBHE MEOH U JKelle3ad C KHCIOPOAOM; B3aHMOIEHCTBHE MedW U jkelle3a ¢ KHUCIOTaMH (cepHas, COJisiHAas), MOoJyuyeHue T'MAPOKCHIA MeIu,
XpoMa, OKCHIOA MEIH, B3aUMOIEHCTBHE OKCHAOB U TMAPOKCHOOB METAJUIOB C KHCIOTAMH, OOKAa3aTelbcTBO aM(poTepHOCTH coenunHenuii xpoma (111).
Pacuernbie 3aga4u. Pacuersl N0 XMMUYECKHM yPAaBHEHHUSM, CBA3AHHbIE C MACCOBOM N0OJIEN BbIXOAA MPOAYKTA PEAKLIMU OT TEOPETUHECKN BO3MOXKHOTO.
Tema 6. Hemeranasi (9 u)

O630p CBOMNCTB HeMeTa/uIoB. OKHCIMTENBHO-BOCCTAHOBHTEIBHBIC CBOMCTBA TUIIHYHBIX HEMETAJIOB. OKCHIIBI HCMCTAJJVIOB U KHUCJIOPOACOACPKALIHNC
KHCJIOTBL. Bonopongle COCIHHEHUS HEMETA/UIOB. I eHeTHYEeCKasl CBA3b HCOPraHU4YCCKHX H OPraHUYCCKHUX BCUICCTB. beiTOBast xuMHueckas



rpaMoTHOCTB JemoHcTpaunu, O0pasiipl HEMETANIOB, MOJC/IN KPUCTAJUIMYECKUX DELICTOK, aaMasa, rpadura, NOJyueHHEe aMMHaKa U XJIOPOBOIOPOAA,
PacTBOPEHHUE HX B BOJAE, JOKA3aTEIbCTBO KUCIOTHO-OCHOBHBIX CBOHCTB STHX BelecTB. CokUTaHHue VIV B CEPBI B KUCIOPOIE, ONPCACTICHUE XUMHYECKIX
CBOIICTB NMPOAYKTOB CrOPaHHs, B3aUMOIEICTBHE KOHL. CEPHOM, KOHL. W pa30aBiieHHOH a30THOH KUCIOT ¢ Menbto, BUAEO(QUIbM « XMMUS BOKPYT Hacy.
[MpakTHkyMm. 1. Peluenune skcnepumMeHTaNbHbIX 331a4 MO HEOPTAaHWYECKON XUMHH, PELIEHNE SKCNEPUMEHTANbHbIX 33124 [10 OPraHMYECKON XUMUH;

noJsiydeHHe, coOMpaHHe U pacrio3HaBaHHe ra30B.

TemaTnueckus miaan 10 kaace

Ne HanmenoBanue pazgesioB u Tem Koanuectso N3 Hux(Ko1HYECTBO YaCOB)
n/n 4acoB
(Bcero) |Kourpoabhbie|[IpakTuueckue| IlpoekTHbIE,
PadoThbI padoThbl TeCTOBbIE,
TBOPYECKHE,

IKCKYPCHH H
T.A.(YYHTBIBas

cneundpury
npeaMeTa)
1 Pasnen 1. Teovpemqecme OCHOBBI 3
OPraHUYECKON XUMUU
2 |Paszen 2. Yrnesoaoponbt 12 1 2
3 |Paznen 3. Kucnopoaconepxawue 12 2
OPraHUYECKHE COCOMHCHUS
4 |Pasmen 4. AzoTconeprkamue 4

OPraHUvYeCKHE COEAUHEHNA

5 |Paszmen 5. BEICOKOMONEKYJISIPHBIE
OPraHUvYeCKHE COEQUHEHNA

Hroro: 34 2 4

W
—_




Temarnueckn naan 11 KJIACC

Ne HaumenoBanue pa3zgenoB u tem |Koanuecrso M3 Hux(KoanvecTso 4acos)
n/n yacoB | KourpoabHbie|[IpakTtuueckue|llpoexTHbIe,
(Bcero) |paGoTtni padoThl TeCTOBbIE,
TBOPUECKHUE,
IKCKYPCHH U
T.A.(YYHTBIBAs
cneundpury
npeaMera)
| Tema 1. Baxuelmne xumuvyeckue 3
MOHATHA U 3aKOHbI
Tewma 2. TTepuoanueckuii 3aK0H 4
NEPHOONYCCKAA CUCTEMA XUMHUECKIX
2 |anemeHTtoB . M. MeHAcneeBa Ha
OCHOBE
VUCHHS O CTPOCHUU aTOMOB
Tema 3. CTpoeHue BEILECTBA 5 1
Tema 4. XuMHUUECKUE PCAKITHA 7 1
Tema 5. Mertanbl 7
Tema 6. Hemerannbt 8 1 3
HUroro: 34 3 3




(1 yac B Hexenw),
(yueonuk I'. E. Pynsutuca u @. I'. @eapamana «Xumusg. 10 kaace» u «Xumus.11 kaace»)

KAJIEHJTAPHO-TEMATHYECKOE IVIAHUPOBAHMUE 110 YYEBHOMY HPEIMETY «XHUMH», 10 KJIACCE 34 yacos

Ne | Tema ypoka | Ko | Tu Hcenonb3osanue Lenesas ILianupyemble pe3yabTaThl
mo J1- n Conepxanue obopyaoBaHHs YCTaHOBKA Mpeamernsie | MeranpeamerHoie | JIHUHOCT HbIE
BO | ypo e Toukn pocra
ya- [ Ka
co
B
Pasznen 1. Tema 1. Teopernyeckne 0CHOBBI OPraHu4ecKoH xumuu (4 uaca)
1 [Ipenmer YUH | TXC, ee HemoHcTpauuH | 3HaTh OCHOBHEIE Y4enuxk Ilo3naBarenbHbie | UyBcTBO
(1) | opranuuecko 3 3HAYCHHE. : OOpasupb! | onpemencHus: HAYUYHTCA: VVII - YMeHuHe TOpPAOCTH 32
i XHMHH. A M.ByTiepoBa. | OpraHM4eCcKHX «OpraHu4veckas OOBSACHSTH onpenenaTh POCCHICKYIO
Dopruuposanite BELICCTB H [ XUMUA», KU30MEPUA»,| B HTHbI HAYK BK.
Py = » (M30MED | BaIe © MNOHATUA,CO31aBaTb ayKy. ﬂaf_ll
OpZ(IHHll(:?CK()ﬂ' MaTCpPHaJOB. «KrOMOJIOrn» BO3MQXKHOCTHU ~ PYCCKNUX YHCHBIX
000011eHUs,
XUMUYU KAK aToma B pa3BUTHE
nayxu [MMapocrepxHes yriepona, yCTaHABJINBATh XUMHI:
0 ' bl MOAEIH 3aBUCUMOCTD aHANOTHH, ¢dopmupoBaH ne
raHU4YeCKne ¥
p MOJIEKY I CBOWCTB KJIaccHPpUUUPOBATE | OTBETCTBEHHO IO
o BELICCTEA. OpPraHuYeCKHuX BEIIECTB  OT | . caMOCTOsTEbHO | OTHOIIEHUS K
raHn4yeckas
p BELLECTB. cocTaBa )5 | BBLIGHPATD YUYEHHIO,
XUMMUS, CTPOEHM], TOTOBHOCTH H
OCHOBaHUs U
HOMeHKJ'IaTypa. TUIIbI CHOCO6HOCTH
~ KPUTEepUH IUIst
Usomepus rHOpHUAM3aLMH 06yL|a}0Lmec s K
A ’ ’ dopmb KJIaCCU(PUKALIHH, CAMOPA3BUTH 10 1
P MOJIEKYT, yCTaHABJIMBAThL caMoo0pasos
ONpeacsATh IPUHIHHHO- AQHHIO Ha OCHOBE
NPHHAMIEKHOC | crencTReHHbIE MOTUBALHU K
Tb CBS3M 00yHYeHHUIO U TIO
OpraHUYECKOr 3HAHUIO
PeryasituBHbIC
O COeMHEHMS thopmupoBaH ue
2 | Dnextponna | 1 | YAH | Dnaexrponnas | Llapocrepkues K YV - Vmenne OCHOB KOJIOTHYECK
(2) s IpUpoaa 3 npupojaa b€ MOACIH 3HATDb KaK 06pa3yeTCﬂ OHpeﬂeﬂéHHOM CaMOCTOATENbLHO O KYJILTYPbI,
XHMYEKAsi CBAA3b ¢ COOTBETCTBY HOLIEH
XUMHYECKHX xumuueckux | MOIEKY] y Kaccy, | ompeAesATS Ie/H y

COBPEMEHHOM Y




OIPECOCNEHHOM

CBs3eH B CBSI3el B OPraHH4YCCKHX YMEHHUE CBOETO 06}"I€3HH$Iv YPOBHIO
OPraHu4eCKH OpraHu4yeckux | BELUECTB. KJIACCH(PUUMPO | cTaBuTh U SKOJIOrH4EC Oro
X CoeaMHEHHAX, BaThb N0 popmynuposats MbILLTCHUA,
COEMHEHMUS cnocoObl ee OTIPEACACHHOM | |1\ o065 HOBbIE PasBUTHE OTIbITa
X pa3prIBa. y  IIPU3HAKY, saniauM B yuebe 3KOJIOTHYCCK U
3HATH OPUCHTHPOBA
HOMEHKIIATYDPY KommyHukaTtuBH | yyoii
3 | Knaccuduka KV | Knaccupukauus 3naTb npasuna opranuueckux | bie YY/I- Ymenue pedaexcuBHO
3) st u Obpasuer HOMCHKJIATYPBI COEAUHEHUH, OpraHU30BbIBATbYY | OLEHOYHOMH u
OpraHU4eCKH HOMEHK/ATYpa | opraHuyeckux | OPraHMHECKUX YMETE ebHOe NPaKTHYECKO I
X OpraHH4ecKHx Bewect | COGANHEHHH ONIPERETITE | corpyanmmectso i | ACATETBHOCT H B
cOeIMHEHH N COeAMHEHUHU MaTepHaJIOB. THUTT COBMECTHYIO JKU3HECHHBIX
Pewmenne PacueTHrIie Monenu XUMHYECKOH CUTyaLHsX,
3a7a4 Ha 3agavuu. MOJIeKY T peakum, ACATENLHOCTD OCO3HAHHBIH
BbIBOL Haxosxnene OpraHU4ecK1x OOBACHATD CyquTeNEM BBIGO.
XUMHUYECKHUX MOJIEKYNAPHON BELLECTB. B3aHMHOC MCBEPCTHHKAMMU, pa
bopmyn (opmysbi BJIHSTHUC foTaTtb
OpraHu4eCKoro aToOMOB B [ uHAMBUAYANBbHO H
CO@I[HHGI;[H;I Ino MOJICKYJIC B rpynne
macce (00BeMy) Yaenug
NpOaYKTOB noJyYuT
cropanus BO3MOKHOCTDb
HAYYHTbCS
4/4 XOAHOH K3
Igoﬂ'rpom.
Pazaen 2. YTJEBOAOPO/BI (11 u)
5/1 CtpocHue KY | Knaccudpuxanus | IllapocrepskHes | 3HaTH CTPOCHUE Yuenuk [To3naBarenbHbIe | K
aJKAHOB. H OPTaHHYCCKHX BI€ MOAECNH aNKaHoB, HX 00wy HAYYHTCH: YV -YmMmenne
["'omonoruue COEIUHEHHH. MOJIEKY dopmyny onpeaensThb onpeaensTh
CKHit paa. Tomonoruiecku AJIKAHOB MPUHAANICIKHOC | TIOHATHS,
Homenxknary il pan, Tb cO3/aBaTh
pau rOMOJIOTH. opranuveckor | odoOieHus,
M30MEpHUs CtpykTypHas O COEIUHEHNA | yCTAaHABJIMBATD
M30OMEPHUA. K aHAJIOTHH,




Crtpoenue
AJIKAHOB.
Howmenknatypa
A U30MEPHUs

HOMEHKJIaTypa
6/2 CgolicTna, KY duznueckue u
IMOJy49CHNEC 1 XUMHUYECKHE
MpUMEHEHHUE CBOCTRA
aJIKaHOB.
aJIKaHOB.
Lukmoankan
ol Peakuus
3aMeIleHus.
[Tonyuyenue u
MpUMEHEHHUE
aJIKaHOB
7/3 | IlpakTuyec V33 HUccnenosath
Kasi paﬁOTa CBOMCTBA
No 1 OpPTraHUYCCKUX
Ipasena TH COCIUHEHUMN,
K OTIPEACIHUTH UX
avYeCTBEHH .
© KavyeCTBEHHBIN
oc COCTaB.
oTpeIeIeHI
e yrieposa,
BOJIOpOJA U
XJiopa B
OpraHUYecKu
X
COEIMHEHHUS

X




3HaThs OCHOBHEIE

CIOCOOBI MOJTYYECHHUS.

XUMHYECKHE
CBOIiCTBa
LIUKJIOAJIKaHOB

y KJaccy
YIJIEBOJIOPOIO
B, yMETh
OOBICHATH
CBOMCTBaA
BEILECTB Ha
OCHOBE
aHalIM3a
cocraBa "
CTPOCHHSI
MOJIEKYT,
YMEHHE
MPOTHO3HPOBA
Th
XUMHYECKHE
CBOMCTBa
BEILIECTB,
OOBICHITH
YCIOBHS
MPOTEKaHUS
peakuui,
3HaTh 00JIaCTH
NPUMCHCHUS
BEILIECTB.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HaIPaBIICHUS
HCIIOJIB30BaHM
i "
nepepaboTKu
MPHUPOTHBIX
HCTOYHUKOB
YIJIEBOJIOPOIO
B.

KJ1accu(uIUpPOBaTh
, CaMOCTOSITEIILHO
BBIOMpATh
OCHOBAHUS "
KpUTEPUHU JuIs
KJ1acCU(p UKL,
yCTaHaBJIMBATh
NPUIHHHO-
CJIEICTBEHHBIE
CBSI3U
PeryasitTuBHbIC
VYV - YMmenue
CaMOCTOSITEJILHO
OTIpeeNsATh LU
CBOETO O0y4eHHS,
CTaBUTb U
¢dbopmynupoBath
Ui cebs HOBBIE
3a1auu B yuebe

KoMMyHHKAaTHBH
ble YY - YMmeHue
OpraHH30BBIBATH
ydeOHoe
COTPYJHUYECTBO U
COBMECTHYIO
JeSITeIbHOCTD C
y4HUTEIEM U
CBEPCTHUKAMU;
paboTaTh

WHAUBUAYAIbHO U




8/4 | ANKeHBI. YUH | Crpoenue JdemoHcTpanumn
Crpoenue, 3 aJIKEHOB.
roMoJIoruye I:OMOHOFH%CKH Mopenu
. i pan.
CKUU DI, MOJIEKYJI
Howmenxknarypa,
u30Mepus, H3OMepHST: U30MEPOB U
HOMEHKJIaTy yIiIepoaHoii TOMOJIOTOB.
pa. LETH,
CaolicTBa MIOJIOKEHUS
ANKEHOB U KpaTHOM CBs3H,
X yuc-, mpauc-
uzomepusi.
TPUMCEHEHHC Xumuueckue
CBOMCTBA:!
peakuus
OKHCIIEHUS,
IPUCOEIUHEHHUS.
IIpumenenue
aJIKEHOB
9/5 | IlpakTH4ec V33 | [lonyuyenue
Kasi padora
Ne 2,
ITpaBuia Thb.
[Honyuenue 3TUJIEHA,
STHIIEHA U U3y4YEHHE €ro
HU3y4YEHHE CBOICTB,
€ro CBOMCTB CIOCOOBI
coOupanus u
pacro3HaBaHus
(ka4. peaxun)
10/6 | [TousiTue o KY AnKaaueHsI. JleMoHCcTpanuu
YTIEBOJOPO CBOHCTBA, : 3HAKOMCTBO C
aax. IMPUMCHCHUC. 06pa3uaM1/1

3HaThF OCHOBHEIE

CIIOCOOBI MOJTyUeHHUS.

XUMHYECKUE

CBOICTBA AJIKEHOB

3HaThs OCHOBHEIE

CIOCOOBI HOJTYUYCHHUS.

XUMHYECKHUE

CBOIMCTBA aJIKaJUEHOB

B Ipymnme

ITo3naBaTeabHBIE

YV - YMmenuue
ONpEeNeNATh

IIOHATHA,CO3aBaTh

00001eHus,
yCTaHaBJIMBATh
aHaJIOTHH,

KJaccuGUIupoBaTh

, CaMOCTOATCIIBHO

BHIOMpPATH
OCHOBaHHUS

)51

KPUTEPHH ISt

KJaccuukanuu,
yCTaHABJIHUBATh
IPUIHHHO-

PerynsiTuBHbIE
YV - YMmenue
CaMOCTOSTEIBHO
ONpEeNeNiTh LEIH
CBOETO O0yueHHs,
CTaBUTh U
bopMyIHpoBaThH
Ui ceOs HOBBIE
3ajauu B yuebe

KoMMyHnKkaTHBH

CIICACTBCHHBIC CBsA3HU

ble YY - YMeHue

OpraHH30BHIBATH
y4ueOHOe

COTPYAHHUYICCTBO U




[TpupousIit [Tpupoausli, | Kay4yKoB COBMECTHYIO
Kay4yK. CHHTETHYCCKH ESTEIBHOCTD C
i KayuyKy, YUTEIEM U
pe3uHa, y
00HUT CBEpPCTHUKAMH;
paboTaTh
WHJUBUTyIBHO
11/7 | ANKUHEL KY Crpoenne [Tpubop nns Yuyenuk ITo3HaBaTeJbHDBIE
Crpoenue, aleTUIIeHa. cobupanus 3HaTh OCHOBHBIE HAYYHUTCH: YV - YMenune
I'omonoru u
FOMS)JIOI‘H‘IC OMOJIO razon CIIOCOOBI MOJIYYCHHS. | 0OBICHATD OTIpeensTh
ckuit pan, H30MEpBI. Xumuueckue BaJICHTHBIE TIOHSTHS,CO31aBaTh
(v b
U30MepHus Homenknarypa. CBONCTBA AJIKNHOB BO3MOXHOCTH
pu, yp aToMa 06061IeHNS,
HOMCHKiIaTy duznueckue u - YCTaHABIHBATD
a, CBOICTBa XUMHYECKHEC
pa, . 3aBUCUMOCTBH aHaJIOTuH,
1 IC_IBOHCTBa' CBOIiCTB KJIaccHpHUIIPOBATH
MPUMCHEHHE UMCHCHHE
aIIl)eTI/IJIeHa b BCIICCTB  OT | | camMOCTOSATENBHO
cocTaBa U | pLiGuparts
CTpPOCHHS
12/8 | ApeHbl. YUH | Ctpoenue 3HaTh OCHOBHBIE TH?[H i OCHOBaHUS u
OenHsoua. CITOCOOBI MOTYUYCHHS. KPUTEPHH
benszon u ero 3 ) X Y rHOPHAN3ALHY PHTED JUIA
TOMOJIOTH 30MepHs 1 HMHHECKHE , dopmpr | KIACCHpUKALIH,
HOMEHKJIATypa. CBOMCTBa apeHOB MO yCTAHABIHBATH
duzuuecKue u
OTIpENENATh NPUYUHHO-
XUMHYECKHE IpPHHALIERHOC
CROMCTRA o CJIEJCTBCHHBIE CBS3HU
6eH3oNa PeryasitTuBHbIC
OPTaHMiecKor | vy 1 yyenye
[eneTnyecka YOU  |0606muThH VYMeTh 00BACHATE O COCAMHCHUA | . @ CcTOSTeThHO
K
13/9 1 cBs3b C3 3HaHWUSA 00 CBA3b MEXAY
I onpexenénnoM y | OMPEACIATE Len
apoMaTrn4ec yriieBogopoaax, KIaccy CBOET0 O6yUICHI/I$I,
YIJIEBOJOPO/IOB :
KHux I10Ka3aTh CTaBUTh U
YTJIE€BOAOPO POACTBO q)OpMyJII/IpOBaTB
MoB C H3y4YCHHBIX IUIg ce0sl HOBEIE
ApyriMH YTJIEBOAOPOAOB 3a1a4u B yuebe
KJIaccaMu 1 BO3MOXHOCTH
YTJIEBOJAOPO WX TOJy4EHUS U3 KOMMYyHHKATHBH
JI0B HEOPraHUYEeCKHU X bie YY/I- Ymenue




BEIECTB.
Pemenue 3amau
Ha HAaXO0XICHUC

OpraHrU30BbIBATH
yueOHOe
COTPYAHUYECTBO U

MOJIEKYJISIPHOM COBMECTHYIO
(opmyist NeITEILHOCTD C
I"azo06paszHoro yauTeNeM I
TJIEBOJIOPO/IA 110 .
y P CBEPCTHUKAMU;
IPOIYKTaM
pony paboTaTh
CTOpaHUS.
WHMBHUIYaIbHO
14/10| Ilpuponuslit YUH | Ilpuponusie VYmeTs Y4eHHK IHozHaBaTeabHBIC
1 TTOITy THBIC 3 UCTOYHUKHU 0OBACHATH HAY4YHUTCs: YV - VMeHuue
Hegraube YTJIEBOZOPO/IOB, CYIHOCTh 0OBACHATD
rasbl, UX o OTIpeesATh
’ NpUPOJHBIM Ta3 XUMHYECKUX BaJICHTHBIC HOHSTHS, CO3AaBATh
COCTaB U o 8
HpUMeHCHHE U IOy THBIN SBJICHHIA, BO3MOKHOCTH 606 ’
00001eHus
HE(DTAHBIC rasbl OPOUCXOIAIINX B aroma B ’
HE TOJIBKO npupose, GHTY M Ha | YIIepoa, yCTaHABJIUBAThH
TOTTHBO, HO I IIPOU3BOJICTBE; 3aBUCHUMOCTD aHaJIor'ny,
HCTOHHHUK CHIpbA OLICHKH UX CBOWCTB KJIacCU(UIIUPOBATH
s ..
. HOCIIeACTBHH BEILECTB oT
XIMHYECKO A ) , CaMOCTOSITEJIbHO
THYECKH
TIPOMBIIITIEHHOC T cocTasa U | pribupats
rpaMOTHOTO CTPOCHHS,
TH. OCHOBAHMS "
MOBE/ICHUS B THUIIBI
. KPUTEPUU st
OKpY Kalolen cpene; | THOpuan3auu putTep a
OLICHKH BJIUSHUS , bopmbl KnaccnduKamym,
XHMM.3arpA3HEHUs MOJIEKYT; yYCTaHaBIMBATE
OKpY:Kalolllel cpeapl | ONnpenensiTh MPUYUHHO-
Ha JXUBBIC NPUHAMICIKHOC |CIeICTBEHHBIE CBA3U
OpraHU3MBI, Th PeryasiTHBHBbIE
6e30macHOTO OPTaHMiecKor | vy 1 yyenye
oOpamieHus 0 COEJMHEHUS
CaMOCTOSITEJIBHO
C TOPIOYHMU K
u OIIPENENIEHHOM Y OHpEACIATE TC/IH
TOKCUYHBIM KJIaccy CBOETO 00y4eHwus,
u CTaBUTh U
BEIllECTBAMU ¢dbopmynupoBaTh

U1 ce0s1 HOBBIE

3ajauu B yuebe




15/11| Hedtp 1 1 | YUH | CocraB u O3HakoMmIIeHUE [Ho3naBaTeabHbIE
Hedrenpony 3 CBOICTBaA ¢ obpasnamu YV - YMmenuue
KTBI. HedTH, IPOJYKTOB OTIpeIEnsTh
Crioco0st buznueckue u HedTenepepadbo
MOHSTHSL,CO3/1aBaTh
nepepaboTKu XUMHUYECKHE TKH
0000111eHN S,
He(TH crocoOb! nepe- | (KOJUIEKITHS).
paboTku HedTH yCTaHaBJIUBATh
-IIleperoHka u aHaJIoTuH,
KPEKHHT. KJ1accu(uIUpOBaTh
Pasnen 3. Kuciaopogocoaepxamue opranudeckue coequHenus (12 yacos) Tema Ne 6. Cnuprel 1 peHobl - 4 yaca.
1 | OgHoaTOMH 1 | KY Onnoatomursle  |AIIXP 3HATh Ba)KHEHIIINE Y4yeHuk ITo3naBaTeabHBIE
(16 | b€ npeenbHbIE BEIIECTBA: PTaHOII, HAYYHTCS YV :cwmeiciosoe | PopMupoBaH
) | OpeenbHEIe CIIIPTHI, METaHOI, MIUUEPHI; | opoerengrs YTeHUE yMEHHE | HC OCHOB
CIUPTHL. Crpoenue onpeneasiTh npunaexHoc | OTPEACIATE 9KOJIOTHYECK
Crpoenue, MOJIEKYII, IIPHUHAJJIC)KHOCTh T HOHATHUA,CcO30aBaTh | OH KYJBTYpHI,
CBOHCTER, ¢ysxu. rpynma. BellecTs K OpPraHMYECKOT 00o0meHu, COOTBCTCTBY
II0JIy4CHHC, Bonopon-Has PasIUYHBIM KHACCaM |  ooenypenpsg | YCTAHABIMBATH fomeu
IpUMEHEHHE CBSI3b. OpraHUYECKUX K xraccy | AHATOTHH, COBPEMEHHOM
Wsomepus u COC/[MHCHHH; CITHPTOB knaccuuuuposars | Y~ YPOBHIO
b
HOMEHKJIATypa. XapaKTepn30BaTb (I)GHOJIOB, ,CaMOCTOSATEIBHO 3KOJIOTHUYECK
CBoiicTBa 06H.U/Ie XUMHUYECCKHUE yMeTh B])I6I/IpaTB oro
MeTaHoJIa CBOHCTBA 0OBACHATH OCHOBaHUA u | MBILILICHHA,
(3TaHOJIa), OpTraHUYCCKHX CcBOIICTBA KpUTEPUU hing: | Pa3sBUTHUC
NoTyYeHHe U COEIMHEHU; CIUpTOB | KIaccupukanuy, OTIBITa
NpHMeHEHHe. yMeTh 00BSACHATH beHonos  wa | YCTAHABIMBATE 9KOJIOTHYECK
u
3aBHCHMOCTD OCHOBE TIPHYHHHO-
CBOMCTB BEUIECTB OT OpUEHTUPOBA
coc aBaH:I aHajIn3a CIIECTBEHHBIE HI; o P
UX COCT
. cocTasa U cpasm, yMeHHe
CTPOCHHS; cTpoeHs IPAKTHIECKO
HCI0JIb30BATH MOTeKyT CO3/1aBaTh, i
2
IpUOOpPETEHHBIE IPUMEHSTH U | JIeSTeNbHOCT

yMeHue




(17

MHoroatom
HBI€ CIHUPTHI.
OTUJICHTTUK
0lIb,
TJIMLIEPUH.
CBoiicTBa,

IIPUMECHEHHE

Crpoenue,
CBOMCTBA U
[IpUMEHEHNE
denomna

I'emernmuecka
s CBSI3b
CIUPTOB U
denomna c
YTJIEBOJIOPO
JaMH
Pemenue
3a7a4 110
XUMHYECKUM
YpaBHEHHIM
npu
YCJIOBUH,
YTO OJHO M3
BEIECTB
B35TO B
N30BITKE

KY

KY

You
C3

MHuoroaTomMHbIC
CIIUPTHI.
OTUIICHTIINKOIIb,
CJIUIEPHH.
CaoiicTBa.
IIpumenenue

DeHOIbI.
Crpoenue.

Bzanmnoe
BJIUSHHUEC aTOMOB
B MOJIEKYJIE Ha
npumepe
denomna

I'enetnueckas
CBSA3b CIIUPTOB U
denomna ¢
yIrieBo10poaaM
. Pemenue
pacyeTHBIX
3ajad 1o
XUMHUYECKUM
YpaBHEHHIM
MpH YCJIOBUH,
YTO OJHO H3
pearupyommux
BEIIECTB JAaHO B
n30BITKE.

AIIXP

3HaHUSA U YMEHUS B
MpaKTUYECKON
NEeATEIbHOCTH U
[MOBCEJHEBHOMN
KU3HU

COCTaBJSATH
ypaBHEHHUs peakuuid,
OTpaKarolUX
B3aMMOCBSI3b
pa3IUYHbIX KJIACCOB.

3HaTh CTpOEHUE
denomna

MPOTHO3UPOBA
Thb
XUMHYECKHE
CBOMCTBaA
BEIICCTB,
OOBICHITH
YCIOBHS
MPOTEKAHUS
peakuui,
yCTaHaBJIMBATh
3aBHCUMOCTD
MEXTY
CBOMCTBAMH
BEIICCTB,
criocodamMu MX
MOJIyuYeHUsT |
NPUMEHEHUS.
Vmenue
MPOBOJIUTE,
HaOIIOJaTh H
OIHCEHIBATH
XUMHUUYECKUH
AKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHEIE
HaIpaBIICHUS
HCIIOJIb30BaHHU
i "
nepepaboTku
MPHUPOJTHBIX
pecypcoB.
OTIpeNeNATh
MPUHA]JICIKHOC
Thb
OpPraHHYECKOT
0 COEIUHCHHS

K KJaccy

npeoOpa3oBBIBATH
3HAKU ¥ CUMBOJIBI,
MOJIETIN U CXEMBI
IS peleHus
y4eOHBIX u
[I03HABATEJbHbIX
3azad. 3HaThb
BO3JICHCTBUE
CIIMPTOB U
(GeHO0IOB Ha KUBOM
OpTaHU3M.
PeryasitTuBHbIC
VYV -Ymenue
CaMOCTOSITIIBHO
ONpenensiTh  Lelu
cBOEro oOyueHus,
CTaBUTb WU
bopMynupoBaTh
s ceds  HOBBIE
3ajaun B yuebe,
yMeHHe
COOTHOCHUTb  CBOHU
NEeUcTBUS  C
IUTAHUPYEMBIMHU
pe3yJsibTaTami,
OCYILECTBIATh
KOHTPOJIb cBOEH
JesITeIbHOCTH B
nporecce
JTOCTHUXKEHUS
pe3yibTaTa.
KoMMyHuKaTHBH
ble YY]I - YMmeHue

OpraHMU30BbIBATH

u B
KHU3HEHHBIX
CUTYAIHSIX;
OCO3HaHHBIM
BBIOOD U
MOCTPOCHHE
JanbHenen
WH/IMBH]yJTb
HOH

TPacKTOPHUHU
oOpa3oBaHus
Ha Oaze
OPUEHTHPOBK
MU B  MHPE
npodeccuii u
npogdeccuona
JBHBIX

NPEANOYTCHU

v

u.



1 | Kapbonmibu YUH | Anbnerujsl.
(20 | BIC 3 KeTonsI.
) | coenmHens CrpoeHnue
- aJbJCTUbI MOJIEKYII.
U KEemoHwl. DyHKIHOHAIBH
CaoiicTBa n asi rpymima.
IpUMEHEHHE Nsomepus n
HOMEHKJIaTypa.
aNbJIETU/I0B.
dopmanpaerua
W areTaabJaeTHI:
CBOICTBA,
MOJTIy4eHHUE,
MpUMEHEHHE.
A1eToH-
MPEACTABUTEIb
KETOHOB.
IIpumenenne
2 | KapbonoBsie KY | OgHoocHOBHEIE
(21 | KHCIIOTBL. peeIbHbIC
) Honuyqenne, KapOOHOBBIE
CBOWCTBA H
KHCIIOTBI.
KHCJIOT
Ctpoenue
MOJIEKY L.
OyHKIHOHAIBH
as Tpyrmma.

N3omepus u
HOMEHKJIaTypa.
CaoiicTBa

KapOOHOBBIX




3HaTh OCHOBHEIE

CIOCOOBI HOJTYUYECHHUS.

XUMHYECKHE

CBOIMCTBA aJIbJETUIOB

3HaThs OCHOBHEIE

CIOCOOBI TOJTYUYECHHUS.

XuMmuueckue
CBOMCTBA
KapOOHOBBIX KHCIIOT

KapOOHMIBHBIX
COCIMHEHUH,
YMETh
OOBICHITH
CBOMCTBaA
aNbIETUIOB U
KETOHOB Ha
OCHOBE
aHaau3a
cocTaBa U
CTPOCHHSI
MOJIEKYI,
YMEHHE
MPOTHO3HPOBA
Tb
XUMHYECKHE
CBOMCTBaA
BEILIECTB,
OOBICHITH
yCIIOBUS
MPOTEKAHUS

peakuui,

yCTaHaBJIUBATh
3aBHCHMOCTD
MEXIY
CBOMCTBAMU
BEIICCTB,
crocobamMu ux
IIOJIYYEHHUS U
HpI/IMCHCHI/ISI.
VMeHnue
[IPOBOJMUTE,

HaOIIaTh U

ydueOHOe

COTPYJ HUYECTB O
COBMECTHYIO

NS TeIIbHOCTh
yuuTeIeM U
CBEPCTHUKAMU;
paboTaTh
UHAMBHUAYAJIbHO W
B rpyImme,
dopMupoBaHHE H
pa3BuTHE
9KOJIOTMYECKOT0
MBIIIUICHHUS,
yMEHHUE MPUMEHSTh

ero B
IMO3HABaTEIILHOM,
KOMMYHHKATUBHOU
, COLIMAJIbHOU
MpaKTUKe u
npodeccuoHanbHO
7§ OpHEHTAIUU.
Ha6mronats u
OTIHCHIBATh
XUMHYECKU I
KCTIEPUMEHT c

IMOMOIIIBIO POAHOTO
S3bIKa " SA3bIKa

XUMHHU.



KHCJIIOT.

ITpumeHnenue.
Kpatkue
CBEJICHUS O
HeIpeaeTbHBIX
KapOOHOBBIX
KHCIIOTaX
3/22 | MpakrTuvec V33 Hccnenopats AIIXP
Kkas padora
Ne 3.
ITpaBuia Thb.
«CsoiicTBa CBOMCTBa
KapOOHOBBIX KapOOHOBBIX
KHCIIOT» KHCIIOT,
00yCIIOBJICHHBIE
HaJU4YHeM HOHA
BOJIOpOJA H YMETh IIPOCIEXKHUBATH
KapOOKCHIbHON T€HETUYECKYIO CBA3b
IPYIIIBL. MeXIy KapOOHOBBIMHU
4 | Nenetuuecka YOU | I'enetnueckas KHCJIOTaMU U IPpYTUMH
(23 | 4 cBA3b C3 CBS3b KJ1accaMu
) KapOOHOBBIX KapOOHOBBIX OpraHM1eCKHX
KHCIIOT C KHUCJIOT C COEIMHEHUMN
APYIrMMH IpYTUMH
KJ1accaMH KIIaCCaMM
OpraHu4CCKH OpraHU4eCKUX
X COCMHEHUH
COCIMHEHUH. Peuienue 3anau

Ha oTpeneNeHne
MacCOBO# I0JIH
BBIXOJa
MPOJIyKTa OT
TEOPETUUECKH
BO3MOKHOTO.

ONMCHIBATh
XUMHYECKUHN
SKCTIEPUMEHT

KoMvMyHnKkaTHBH
ble YY/]I - YMeHue
OpraHU30BBIBATH
ydeOHOe
COTPYAHUYECTB O
COBMECTHYIO
JeSATENbHOCTh c
y4UTETIEM U
CBEPCTHUKaMH;
pabortath
UHAUBHUAYaIbHO
UB
rpymnmne

Tema 8. XKupsl. Yriaesoanl - 4 yaca.




1 | CnoxHeie YUH | Cnoxubie OTIpeAeIIsTh Y4eHuk Ilo3naBareabuble | ®opmupoBaH
(24 | >dpupsr. 3 3upHI, NPUHAIICIKHOCTD HAYYHTCS YV] - cmbicioBoe | H€ OCHOB
) | Kupsr Kupsr. BELICCTB K OIpeNeNATh urenme,  ymenme | OKOJTOTHHCCK
Haxoxnenue B DasIIMHHBIM Kaccam MPUHAJICKHOC | OIPEIENATh OH KyJIbTYDEL,
OpTraHUYECKHUX COOTBETCTBY
Ipupoje. Th MOHATHA,CO3AABATE | |\ o
CoiicTBa. opraHudeckor | 0o0oOueHus, COBPEMEHHOM
[Ipumenenue. 0 COEeIMHEHHs | YCTAaHaBIHBAaTh y YPOBHIO
XuMus B K KJIacCy aHaJIOTHH, HKOJIOTHYECK
[MOBCEJHEBHOMN KapOOHOBBIX KJlaccupuupoBaTs | Oro
KU3HH. KHUCJIOT, CaMOCTOATENBLHO MBIIITICHAA.
Motomue u 3pupoB U BBIOMpATh
YUCTSAIINE KHUPOB. OCHOBAHUS u
CpelCTBa. KpUTEPUHU TSt
KJacCu(UKaLUU
2 | YruneBoasl. YHUH | I'moxo3a. 3HaTh CTPYKTYpHBIE ®opmupoBaH
(25 | I'mokos3a. 3 Crpoenne (bOpMyIIBI TIIFOKO3bI H€  OCHOB
) | Omnurocaxap MOJIEKYJIBI. U GpyKTO3HI. 9KOJIOTMYECK
HIBL. CaoiicTBa oMl KyJIbTYpBHlI,
Caxaposa TJIIOKO3BI. COOTBETCTBY
ITpumeHneHue. ) 11(S71
Caxapos3a. COBPEMEHHOM
CsoiicTBa, y YPOBHIO
MIPUMEHEHHE 9KOJIOTMYECK
oro
MBIIILJICHHUS.
Kpaxman u VYHUH | Kpaxman u Konaexkuuu. YMeHue CraButh u
euIro1o3a - O3HaKkoOMIICHUE IPOBOJIUTS, bopMynupoBaTh
IPEACTABUTEIN | ¢ oGpasmamu HaGIIONaTh U nns cebs  HOBBIE
EEJI/IIE ;);[EZI; IIPUPOJHBIX H OIKMCHIBATH 3ajmaun B yuebe,
S HCKYCCTBEHHBIX MIYeCK yMeHHe
MOJINKOHJICHCAIl BOJIOKOH. SKCIIEPHMEHT CO?THOCHTL CBOM
nn. Ousndeckue ACHCTBIA ¢
S — MJIaHUPYEMBIMH
CBOICTBA. pe3yJiibTaTaMu,
Haxoxnenue B OCYUIECTBIISATH

pHUpOJIE.




IIpumenenue.
AnerarHoe

KOHTPOJIb cBOEH

NeSTeTbHOCTH B
BOJIOKHO. nporecce
HpakTuyec V33 | Unentudukauu | AIIXP 3HaTh CraButh u | ®opmupoBaH
Kasi paGora S OPTaHMYECKUX KaueCTBEHHBIC bopmyupoBaTh Ue U OCHOB
Ne 4 COeTMHEHU M peakiuu Ha i cebs HOBble | OKOJOTHYECK
Mpasmia TF. OpraHuYecKue samaum B yuebe, | OH KYIBTYPEL
COCTMHEHUS COOTBETCTBY
«Pemrenue YMEHHE =
omieit
KCTIEPUMEH COOTHOCUTh  CBOM
o COBPEMEHHOM
TalbHBIX JIeNCTBUS c
OBHIO
3aj1a4 Ha MJIaHUPYEMBIMH y yp
HKOJIOTUYECK
MOJIy4eHUue U pesyibTaTamu, oro
pacro3HaBaH
e OCYIIECTBIATH MBIIILJICHHUS.
KOHTPOJIb cBOEH
OpraHUYeCcKU

X BEIIECTBY

ACATCIIbHOCTH.




Pazgen 4. A3oTocoaep:kanue oprannveckue coequHeHus (4 yaca)

Tema 9. AMUHBI 1 AMHHOKHUCJOTHI -2 4aca.

AMUHBEI.
Crtpoenue u
CBOICTBA.
AHunuH —
MpeaCTaBUTE
b
apomaTtuuec
KHX aMUHOB

YUH

AMUHBEI.
Crpoenne
MOJIEKYI.
AMuHOrpynmna.
dusznueckue u
XUMUYECKHUE
CBOICTBA.
AHunuH.
CBoiicTBa,
MpUMEHEHHUE.
AneratHoe
BOJIOKHO

Onpeneasts
IMPUHAJIICIKHOCTD
BEIIECTB K
pa3IMYHBIM KJaccam
OpraHUYECKUX
COEJIMHEHU I

(29

AMUHOKHCIT
OTBI.
W3omepus,
HOMEHKJIATY
pa.
CBolicTBa U
MPUMEHEHHE

W3omepus n
HOMEHKJIATypa.
CaoiicTBa.
AMUHOKHUCIIOTHI
Kak amgoTep.
OpraHuYecKue
COCIMHEHHS.
IIpumenenue

JlokazaTenbCcTBO
HaJIMYUsA
(GYyHKIIMOHANBH
BIX TPYIII B
pacTBOpax

AMHHOKHUCIIOT.

3HaTh
buznueckue u
XUMHYECKHE
CBOMCTBA
aMUHOKHCIIOT

Yuenuk
HAYYHUTCH:
OTpeAeIIsiTh
MPUHAIIEKHOC
Thb
OpraHuYecKor
0 COCIMHEHHS
K KJ1accy
a30TcoJIepHKaL]
nx
OpraHUYEeCKUX
BEIICCTB,
yMETh
O0BSICHATh WX
CBOMcTBAa  Ha
OCHOBE
aHaim3a
cocraBa u
CTPOCHHUS
MOJIEKYI.

. YMeHue
MIPOBOIUTH,
HaOIIOJaTh H
OITMCHIBATH
XUMHUUYECKUH
HKCIIEPUMEHT. ,

ITo3naBaTesbHbIC
VVI - cMmbIcI0BOE
YTEHUe, yMeHue
OTIpENENTh
MOHATHS,
CO3/1aBaTh
00001eHus, ycTana
BJIMBaTh aHAJOIUH,
KJIacCU(UUPOBATh,
CaMOCTOSITIIBHO
BBIOMpATH
OCHOBaHUS "
KpUTEPUHU IS
KJIaccu(PpUKauu
HYKJIEMHOBBIX
KHCJIOT..
PeryasitTuBHbIC
Yyag -
CaMOCTOSITEJIBHO

VYmenue
ONpenensiTh  Lelu
cBOEro oOyueHus,
CTaBUTh "
bopMynupoBath

cebs

JUIA HOBBIC

3ajmaun B yueOe.

JIMYHOCTHBI €
pe3yJbTaThl,
dbopMupyeMsl
npu
HU3y4YEeHUHU
paszena:
dbopMupoBaH ue
OCHOB
JKOJIOTHYECK O
KyJbTYPHI,
COOTBETCTBY
foniei
COBPEMEHHOM Y
YPOBHIO.

Tema 1

0. Beaku -2 4yaca




benkn — KY | benku - 3HaTh BaxxHeWIIne Y4yenux MertanpeaMeTHble | GOpMUPOBaH Ue
MPUPOTHBIE MPUPOTHBIE BEIECTBA OENKH, HAYYHTCS: pe3yJbTaThl, OCHOB
MIOJINMEPHI. MOJIUMEPBHI. XHMfIquKHe dbopmupyeMbie TIpH | IKOJIOTHYCCK OU
CBOMCTBa OCHOBHBIX . | KyapTypBI
Cocras, Cocras, W3y4YEHUH pasjaena: YJIBTYDEI,
KJIacCOB Mo3uaBaTelLHubie | COOTBETCTBY
CTPYuKTYPaa CTp}:KTypa’ OpraHUYECKHX YV - cMbiciioBoe omei
CBOMCTBA CBOIICTBa. COeTHHEH ML
A i YTEHHE, YMEHHE COBPEMCHHOM y
0enKoB VYcnexu B 00BbSACHATH YPOBHIO
OTIPENeNATh
MOJIyYCHUHU U 3aBUCUMOCTD 9KOJIOTHYECK Oro
N MOHATHS, .
cHUHTE3€ OEIKOB. CBOUCTB BEILIECTB OT co3aBATS MEIIIEHNS,
UX COCTaBa U a3BUTHE ONBITA
Xumusa u YUH | Xumus n OO6pasibl p
3 CTPOEHHS; 00606mienwus, SKOJIOTHYECK H
310pOBbE 3J10pPOBBE. KapCTBEHHBIX
sop /1op Jekap yMeTh yCTaHaBIIUBAaTh OpUEHTHPOBA
YeJI0BEKa. JlexapcTBa [pernaparoB U .
P ’ penap HCIIOJIb30BaTh aHaJIOTHH, HHOU
epPMEHTHI BUTaAaMHWHOB. 4
bep ’ 06 IpUOOpPETEHHBIE knaccuduuupopatpy | TPAKTHICCKO 1
BUTaMUHEI, pasibl JIEeATEIBLHOCT U
CDEICTR 3HaHUA U YMEHUS B , CaMOCTOATEIbHO
FOPMOHEL, per IPaKTHYECKOU BBIOMpATH ?
TUTHEHBI U
MHUHEpPAIbHBIE KUSHCHHBIX
- KOCMETHKH. NEATETbHOCTH U OCHOBaHUS M| cHTyanusx;
) MMOBCEIHEBHOMN KpUTEepUH I | 0OCO3HAHHBIN
ITpo6nemsl,
KH3HU Kiaccuduxanumy,
CBSA3aHHBIE C
OLEHUBATDH U yCTaHaBIIUBATh
MPUMEHEHHEM
KOPPEeKTHPOBATH NPUYNHHO-
JlexapCcTBEHHBIX
p CBOE TOBEJICHUE B CHIeICTBEHHELE
npenapaToB
CBSI3U S3bIKA U
SI3BIKa XUMHUHU
Pazgen 5. BoicokomoJiekyJisipHble coequHeHus (44aca)
Tema 11. CuHTeTHYECKHE MOJUMeEPHI - 44aca
ITonsatue o YUH ITonstus o O06pa3isl 3HaTh XUMHUUYECKUE | YUEHHK ITo3naBaTesbHBIC
BBICOKOMOJIE 3 BBICOKOMOJIEKYIJI IracTMacece, CBOMCTBAa OCHOBHBIX HAYYHUTCH: ny[ .
KYJISIPHBIX APHBIX CHHTCTHHYCCKUX | KIIACCOB yMCHHC CaMOCTOSTEHHO
Kay4yKOB OpraHUYEeCKUX MPOTHO3UPOBA
COCITMHEHUS COCIMHEHHUSIX. vy p . P p BBIOMPATH
u COCTMHCHMIA; Th
X. Crpoenue OCHOBaHMS u
CUHTETUYECKUX | YMeTh XUMUYECKHE
Ilnactmacchl MOJIEKYI. BOIIOKOH HCTIONb30BATh CBOIiCTBa Kputepnn AT
U BOJIOKHA. [TonuaTumnex. npuoOpeTeHHbIe BEIIECTB, Kiaccuduxanuy,
[MonmunponumneH. 3HaHUS U YMEHHS B OO0BACHATH yCTaHaBIIUBAaTh




CunTernueckue
BOJIOKHA.
Hrorosas 1 YK Ypox KOHTpoOJI,
KOHTPOJIbHA OLICHKHU U
a1 Ne 2 KOpPpEKIUH
3HAaHUHI
yyaluxcs

O0o0mmenue 1 KY
3HAHUHU 110

Kypcy

OpraHUYECKO

W XUMUH.

Oprannueck 1 KY
asg XUMUSL,

YeJIOBEK U

npupoaa

MpaKTUYECKON
NeATeNIbHOCTH;
OLlEHUBATh CBOU
y4eOHbIe
JTOCTHIKCHHUI,
COOTHOCHUTh
MPUITOKEHHbIE
ycunus ¢
MOJy4eHHbIMU
pe3ysibTaTaMu CBOEi
JEeATEIbHOCTH
COBEpPILICHCTBOBAThH

yCI10BUA
MPOTEKAHUS
peakuui,
YCTaHaBJINUBAaTh
3aBHUCHMOCTD
MEXIY
CBOMCTBAMU
BEIIECTB,
crocobamMu ux
[OJIyYEeHHUST H
HpI/IMCHCHI/ISI.
VMeHue
IIPOBOJUTE,
HabmrogaTh U
OIIUChIBATh
XUMHUYECKUHN
HKCIIEPUMEHT.
XapakTepus3oB
aTh COCTaB U
OCHOBHBEIC
HaIlpaBJICHUS
HCITOJIb30BAHHU
A HOHI/IMepOB B
HpOMI)IHIJ'IeHHO
CTH.

NPUIHHHO-
CJIEICTBEHHBIE
CBSI3H, yMeHHe
CO3/1aBaTh,
IPUMEHSTH "
npeoOpa3oBBIBATH
3HAaKH U CHMBOJIBI,
MOJIETIN U CXEMBI
1St pemIeHHs
y4eOHBIX u
MI03HABATEIBHBIX
3ajau.
PeryasitTuBHbIC
YV - VYwmenue
bopMynnpoBath
s cebs  HOBBIE



KAJTEHAAPHO-TEMATHUUYECKOE IINIAHUPOBAHHUE 11O YYEBHOMY IIPEJIMETY «XUMMsI», 11 KJIIACC,
(yueOnuk I'. E. Pynzutuca u @. I'. @eabamana n «Xumus. 11 kiaacce»)

Ne Tema ypoka | Ko | T Cone Hcnoab3oBa Henesas [Inanupyemsle pe3yabTaThl
I- | U pxaH HHe YCTAHOBKA
BO | II ue 00opyaoBaH
m Ja- s Touku
I oy pocrta [peameTHbIe MeranpeaMeTHbIE JIMuHOCTHBIE
B
0
K
a
Tema 1. BaxkHeiilne XuMH4ecKue MOHITUSA U 3aKOHBI -4 4
1 | Arom. 1 | K ATom. 3HATH BeinyckHuK ITo3naBaTesbHBIC YyscTBO
XHUMHUYECKUN Y | H3sorom. OCHOBHBIC HayuuTes noHumate | YY/J - Ymenuume | FOPAOCTH 32
JIEMEHT. Xumuuec Teopuu XMMHH, (usndeckuit  cmbicH | OmpenensTh POCCHHCKYIO
. NPOBOJAUTH HAyKy, BKJQ
H3oTomsl. KHUi p A . | llepuoguueckoro MMOHATHS,CO3]laBaTh YEY> I[
0 CaMOCTOSITEIbHBIN 606 PYCCKUX yUEHBIX
MEHT HUS
pOCTBIE U JJIEMEHT, e — 3aKOHa 00001eHNs, B pa3BHTHE
CJIOJKHBIEC IIPOCTOE CKOIA JA.U. MenneneeBa u | yCTaHABJIMBATh XUMHK;
BeEIlleCTBa BEILIECTBO, MH(pOpPMALHY; Ha ero OCHOBE | aHAJIOTHH, dbopmupoBanue
OKCHU/IBI, O0OBSICHATH KJIacCU(PUIMPOBATD, OTBETCTBEHHOT'O
TUJIPOKCH 3aBUCHUMOCTb CaMOCTOATEIBHO OTHOIICHUA K
bl CBOWCTB BEIOMpATh OCHOBaHHs | Y CHAIO,
TOTOBHOCTH U
(ocHOBaH XUMHUYECKHX U KpUTEepUU s
CIIOCOOHOCTH
us u 3JIEMEHTOB U Kiaccudukanumy, 0By HAIOMHXCS K
KI/ICHOTI)I), 06pa3OBaHHBIX nMHA yCTaHaBHI/IBaTL CaMOpa3BI/ITI/I}0 u
colu BELIECTB oT HPUYHUHHO- caMo00pa3oBaHU
2 | Macchl Beuiecrts, 1 K BemectBo Becnl 3JICKTPOHHOTO CJIE€ACTBCHHBIC CBs3H. | IO HA OCHOBC
3aKOH VYV | . Xumuuec 2JIeKTp | YCTAHABJIMBATH CTPOEHHUS ATOMOB. MOTHUBAILIMH K
COXpaHEHUs U Kas OHHBbIE npocTeime O00y4eHHIO U TIO
HpeBpallicHus peakuus opmybl 3HAHUIO
SHEPTUU MpH BEIIECTB M0
XMMHUYECKUX MacCoOBbIM
peaKIusx JOJISIM

OJICMCHTOB.




3akoH K 3akoH Becnl
HOCTOSHCTBA Y | THOCTOSIHC | 3JIEKTPOHHBI
) | COCTaBa BELIECTB. TBa ¢
TaB
Bemectna cocrasa,
XUMH-
MOJIEKYJISIPHOTO U
yeckas
HEMOJIEKYJISIPHOT bopmyia,
0 CTpOCHHA paCUIéTBI
o
bopmyna
M
4 | BxoaHoii K | BrsaBien
KOHTPOJIb
vy
Tema 2. [lepuoguuecknii 3aKOH M NMepuoINUYECcKas cucTeMa XUMHYecKuX 3aeMeHTOB [. . MeHae/ieeBa Ha OCHOBE Y4YeHHsI 0 CTPOCHUH
aTOMOB - 3 4
1/ | Ilepuogmyeckuit K |13 ullC, | demonctpan | Haxoauts BrinyckHuk [Ho3naBaTeabHbIE dbopmupoBanue
4 3aKOH U Y | CTPYKTypa Hu: HCO6XOI[I/IMYIO HAYYHTCS yyr}l -VYMenue | OCHOB
[Tepuoauueckas [ICXD. [ICXD JIUM | undopmanuio B HKOJIOTHYECKOM




2/5

chcTeMa
XUMHUYCCKUX
snemenToB J[.M.
Menneneena.
3aKOHOMEPHOCTH
B UBMCHCHHUU
CBOMHCTB
XUMHUYCCKUX
3JIEMEHTOB

[Ipnunna
nepuoany
HOCTH B
U3MEHEHU
U CBOUCTB
XHM.
3IEMEHTO
B.
[lepuoas
U TPYTIIBL.
I3 u
CTpPOCHHUE
aToMa.
CoBpemeH
HOE
MOHSITHE O
XUMUYECK
oM
JIIEMEHTE.
CoBpemeHn
Has
bopmynup
oBka I13.
[Ipnunna
nepuoany
HOCTH B
U3MEHEHU
U CBOUCTB
XUMUYECK
ux
3IEMEHTO
B.

UCTOYHHUKAX
pa3sHOro THIA;

nepeBoIUTH
UH(pOpPMaLUIO U3
OJIHOW 3HAKOBOU
CHUCTEMBI B
apyryio (13
TaOJIUIBI B TEKCT).

O00BSACHATDH
3aKOHBI
JUAJIEKTUKU Ha
npuMepe Ha
KOHKPETHBIX
npumepax I1C;
3HaTh OCHOBHOU
3aKOH XUMUU -
NEePUOAUYECKUI
3aKOH;
XapaKTepu3oBaT
b 3JIEMEHTHI
MaJbIX MEepUOJI0B
0 UX
MIOJIO’KEHHUIO B
I1C;
(¢popmypoBaTh
CBOH
MHUPOBO33PEHYECK
ue B3IJISAJBL;



BeinyckHUK
MOJIYYHT
BO3MOKHOCTh
HAYYUThCH:
UJUIFOCTPUPOBATH HA
npumMepax
CTaHOBJICHUE u
9BOJIIOLUIO
OpraHr4eckon
XUMUU KaK HaAyKu Ha
Pa3JIMYHBIX
HUCTOPUYECKUX

JTarnax €€ pa3BUTHA,

UCI0JIb30BATh
METOABl  HAYYHOTO
MIO3HAHHUS npu
BBIIIOJIHEHUH

IPOEKTOB U yueOHO-
HCCIIEeI0BATEIBCKIX
3a7a4 0 M3YyYEHHIO

CBOMCTB, CII0OCOOOB

ONpeaeNATh MOHATHS,
CO03/1aBaTh
0000111eHN S,
yCTaHABJIUBATh
aHaJIOTHUH,
KJIaCCU(PUIUPOBATh,
CaMOCTOSITEJIBHO
BBHIOMPATh OCHOBAHUS
U KpUTepUH  JUIs
KJ1acCU(p UKL,
yCTaHABJIUBATh
NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U
PeryasituBubie YV ]|
- YmeHune
CaMOCTOSITEJILHO
OIIpeAesATh LU
CBOET0 O0y4eHHS,
CTaBUTh U
dbopmynupoBaTh IS
ceOst HOBBIE 3a/1aYy B
yuebe

KoMMyHuKaTHBHBIE
YV - Ymenue
OpPraHU30BBIBATH
yueOHoe

KYJBbTYPBI,
COOTBETCTBYIOIII
e
COBPEMEHHOMY
YPOBHIO
HKOJIOTHUYECKOTO
MBIILJICHNUS;
pa3BUTHE OMBITA
9KOJIOTHUYECKHU
OpHUEHTHPOBAHH
ot
pedIekCUBHOOI]
€HOYHOH U
MPaKTUYECKOHN
JeSTeTbHOCTH B
KU3HEHHBIX
CUTYaIUX;
OCO3HAaHHBII
BBIOOD U
MOCTPOCHHE
JanpHenmen
WHJUBUTyIHHO
I TpacKTOpUu
oOpa3oBaHus Ha
6aze
OPUEHTHPOBKH B
Mupe
npodeccuit u
npodeccruoHaib
HBIX
MpPEaNOYTEHUMH.



3-/6 Crpoenne 2 | K | AtomHble | [leMOHCTpal [CPAaBHUBATh MOJy4YEeHUS COTPYIHHUYECTBO U
3IIeKTDOHHBIX Y | opOuTanm. HH: DJIEMEHTHI MaJIBIX U
p 3p « 5 pacmo3HaBaHUs COBMECTHYIO
000JI0YEK aTOMOB JCKTpOH | TICXD JIUM, 0OJIbIIHX JEATENbHOCTD C
Hast TIEPUOJIOB;
XUMUYECKUX TaOIHIIBI PHOJIOB; BEIMECTR YUUTENEM U
KJac-
«ONEKTPOHHBI .
MEHTOB
DJCMEHTO cudukanu 5 CBEpPCTHUKAMU;
e 000109KH
S 3JIEMEH- paboraTh
TOB. aToMOB» WHAUBHUIYAIBHO U B
rpyIime
4/7 | BaneHTHOCTb. 1 | K| Crenenb YMmethb IMo3HaBaTelLHbIe
BanenTtHsie OKHCJICHH ACIUCHIBATH
y © P YV -YMmenue
BO3MOYXHOCTH H S H AJIEKTPOHHYIO
OTIPEIENIATh MOHSATHS,
pa3sMepbl aTOMOB BaJICHTHBI KOH(HTyparuio
XUMHYECKHX e cosNaBatb
3JE€MEHTOB BO3MOXHO 00001IeHN S,
CTH yCTaHaBJIMBATh
XUMHYECK AQHAJIOTHH,
ux KJIaCCU(PUIIMPOBATh,
3JIEMEHTO CaMOCTOSITEIIBHO
B, BBIOMpPATh OCHOBaHUS
BO30YHKIE U KpUTEpHUH  JUIA
HHOE
KJIacCHU(pUKAIIH,
COCTOSTHUE
yCTaHaBJIMBATh
aToma.
IPUYUHHO-
CJICICTBEHHBIC CBS3U
Tema3 Crpoenne BemecTBa - 4 4




1/8

XumMuueckas
cBs13b. MoHHAsa n
KOBaJICHTHAas
XUMUUECKHE
CBSI3U. THIIBI
KPHUCTAJNIMYECKUX
pELIeTOK.

XuMmuuec
Kas
CBSI3b.
Buaer
XUMUUEC
KOH
CBSI3M.

Kpucramnnuec
KHE PELICTKU




3HATH TOHATHA
«XUMHYECKas
CBSI3b» BUJIBI
CBSI3€M, THUIIBI
KPHUCTAJUTHIECKUX
PEIIETOK, TEOPHUIO
XHMHYECKOM
CBSI3H;

BeInycKHUK
HAYYUTCH IIOHUMATh
¢uznyecKkuit  CMBICHT
ITeprnonuaeckoro
3aK0Ha
AN
Menneneesa u
Ha  €ro

OCHOBE
OO0BSICHATH
3aBUCHUMOCTh
CBONCTB
XUMHUYECKHUX
9JIEMEHTOB

u
00pa3oBaHHBI
X UMHU
BEILIECTB OT
3JEKTPOHHOTO
CTPOEHHUS
aTOMOB.

MMo3naBaTeJbHbIE
VARl : CMBICJIOBOE
YTCHHC
OIIPENEIATh
IIOHATHA, CO31aBaTh
0000111eH S,
YcraHaBaMBaTh
AHAJIOTHH.
OCYIIECTBIISTH

yMeEHUE

KOHTPOJIb cBOEH
ACATCIBHOCTH B
mpouecce
OOCTHKCHUS
pesyJbTaTa.

KoMMyHHKaTHBHBIE
YV - YMeHue
OpraHU30BBIBATH
ydaeOHOe

COTPY/I HUYECTB O
COBMECTHYIO
NESATEIbHOCTD c




Merannuueckas u

2/9 Bomopon |- momenu JeSITeIbHOCTH.
BOJIOPOIHAS Hat —  kpucrammmuec | MPHMEHITDH
cBa3u Tunsl CBA3E, €€ | knx pemrerox | MOTYHUCHHBIC
KPUCTAJUTMYECKUX pOJIb B SHammA At

dhopmupo peleHust  3aj1ad
PCLICTOK. BaHHUH pazIuYHOTO
CTPYKTYD YpOBHS
6uomnonu
MEpOB.
Bonopon
Hasi CBA3b
BOJIOPOJIH
asi CBSI3b
u €€ poJib
3/10 [IpuunHbI Hzotonu yMeTh
MHOT000pasus A HCIIOJIb30BATh
BCIIECTB AmroTpo pHOOPETEHHbIE
THA. 3HaHUS U YMCHUA
Hsomepn B IPAKTUYECKON
JeSITeIIbHOCTH.
I'omomnor
ust
4/11 HucnepcHblie 3omy, O6pa3ubl yMeThb
CHUCTEMBL. ren, UCIIOJIb30BAaTh
MOHATHE npruoOpeTeHHbIe

3HAHUS U YMEHUS
B IPAKTUYECKON
JeSITeIIbHOCTH.




YUYHUTEIEM
CBEpPCTHUKAMU;
paborathb
WHIAWBUAYAJIbHO U B
rpyIIe.



O06o0menne N [lounstue o
3HaHUN IO TeMaM C3 | AuCIEpCH
« OCHOBHBIE on
CHCTEME.
3aKOHBI XMMHUHU.
113 TIC JIUM Aucnepe
AHM, Has (aza
Crpoenue i
BELIECTBAY. AMCIIEpCH
OHHas
cpena.
Knaccud
UKanus
JUCTIepCH
BIX
CHCTEM.
Tema 4. XumMnuyeckue peakuuu - 7 4
1 CymHocTs # VYV | Knaccud | Jemoncrpan | OO0bsicHATH ITo3naBaTesbHBIC JInuHoCTHBIE
(13) Knaccuukany N | uKanus us: 3aBUCHMOCTb YY1 - CMBICIOBOE pe3yJIbTaThl,
51 XUMHYCCKHUX H3 | XpAMHuHec Pazmuunbie | cpoiicT BemecTs YTEHHE, ymenne | POPMHpyeMBIe
. KHX OpU  U3yYEHHUH
peakuuin . THIIBI OT WX COCTABa U p y
eakuuu :
peakdl XUMHYECKHX | CTPOCHHS; onpeensTh monsThs, | LA AT
B . ’ dbopmupoBanue
eakuui CO3/1aBaTh
HEeOopraHu PeaKIUH, co3raBath A OCHOB
geckoif u | BUIAEOOIBITEL | camMOCTOSTENBHO 00OOIIEHUSA, YCTAHABI | oo 1orHUecKOi
opranuye 1o QT OPUTMBI 1BaTh aHaJIOTHH, | KyIbTypBI,
CKOH OPraHUYeCKO | o3HaBaTEbHOMU KIIacCH(pUnpoBars, COOTBETCTBYIOIIL
XUMHHU 110 U XUMUHU eI TEIBHOCTH JIIS CaMOCTOSTIIBHO €U
a3JInYH BbIOMpaTh OCHOBAaHUS | COBPEMEHHOM
P pelieHus 3a1a4y p P y
o TBOPYECKOTO U M Kputepuu  juui| YPOBHIO
pHU3HaKa OMCKOROr KiaccuuKanuy, 9KOJIOTMYECKOT0
M. yCTaHaBJIUBATh MBLITCHUA,
Ocobenn Xapakrepa, pa3BUTHE ONBITA
HPUYHUHHO-
OCTH ¢popmynpoBaTh 9KOJIOTHUYECKHU
CJIEICTBEHHBIE CBSI3H,




peaxkuuit
B
opraHuye
CKOM
XHUMUH.
Peakmuu
Mpucoean
HEHHS,
MOJIUMED
H3aI1H,
3aMeIeH
U "
U30Mepu3
aru B
opraHuye
CKOM
XUMHH

(14)

CxopocTb
XUMUYECKUX
peaxkuuii.
®DakTopHl,
BIIASIOLME HA
CKOpOCTb
XUMUYECKUX
peaxkuuit

XuMuuec
Kas

KHMHECTHUKa

I'omoren
Has U
rerepore
HHas
cpena.
DHeprus
aKTHBaIH
.

Kunetnu

JdemoHcTpan
usa:JIO Ne 1
- BIIUSHHUE Ha
CKOpOCTh
XUMHUYECKOMN
peaKkIuu:

KOHLEHTpaIH
u;
MOBEPXHOCTHU
COIPUKOCHOB
e-HUs
pearupyto-

MOJTYYEHHBIX
pe3yJbTaToB;
OLleHNBATh
00BEKTHBHO CBOU
y4eOHbIe
JIOCTH)KCHUS;
NPUMEHSATh
MOJTy4YeHHbIE
3HAHUS IS
peuieHus 3ana4y
Pa3IMYHOTO
YPOBHS;
onpeneisiTh
XapakTep cpeasl B
BOJHBIX
pacTBopax
HEOPTaHHUYECKUX
BEIIICCTB;
HCIO0Jb30BATh
npuoOpeTeHHbIE
3HAHUSA U yMEHUS
B IIPAaKTHYECKOMI
JeSITSIBHOCTH |
TTOBCEIHEBHOM
JKH3HU TS
00BSCHEHUS
SIBIICHUH,

MPOUCXOIAIINX B




yMEHHE  CO3/1aBarth,
IPUMEHSATH "
npeoOpa3oBBIBAThH
3HaKH M CHMBOIIHI,
MOJIENIA U CXEMBI IS
pelieHus yueOHbIX U
MI03HABATEIBHBIX
3amad.  PackpsiBath
OMOJIOrMUECKYIO
poJib aMUHOB,
aMHHOKHCJIOT,
0CNKOB,
HYKJIEHHOBBIX
KHCJIOT..
PeryasituBubie YV /]|
YMenue
CaMOCTOSITEJIBHO
OIIpeAeATh LU
CBOETO o0yd4eHus,
CTaBUTh u
dbopmynupoBaTh A
ce0si HOBBIE 3aJla4M B
yuebe, yMeHHue
COOTHOCHTB CBOH
JENCTBHUS c
IUTAHUPYEMBIMH
pe3yJsibTaTamy,

OCYIIECTBIATH

OpHUEHTHPOBAHH
o
IPaKTHYECKOU
NEeSATETbHOCTH B
KU3HEHHBIX
CUTYalLHsIX;
OCO3HaHHBIN
BBIOOD u
MIOCTPOCHUE
JanpHenmen
WHJUBUTyIHHO
U Tpaekropuu
oOpa3oBaHus Ha
6aze
OPUEHTHUPOBKH B
Mupe npodeccuit
u
npodeccruoHaib
HBIX
MPEaNOYTEHHUM.




ecKoe
YpaBHEHU
e
peaxkuuu.
Karanus,
KaTajan3a
TOp,

HUHTAOUTO

p

HIAX
BEIIECTB;

TeMIIEpaTy Pl

KaTajau3aTopa

(15)

Xumuueckoe
paBHOBECHE.
[Tpunnun Jle
[arense.
IIpousBonctso
CepHOM
KHCJIOTHI
KOHTAaKTHBIM

cnocoooM

Xumuuec
Koe
paBHOBEC
ue,
oOpatum
ble U
HeoOpaTu
MBbIe
peakuuu,
yCIIOBHS,
BIIHSIIOLIA
€ Ha cMe-
HIeHHE
XUMUYec
KOI'0
paBHOBEC
us
(mpuHIUTT
Jle-

»




npupoje, ObITy U
Ha IPOU3BOJICTBE
BBIOMPATH
KpUTEpUU IS
CPaBHEHHS,
COIIOCTaBJICHHUS,
OLICHKH U
KJaccuuKanuu
00BEKTOB;
AaBaTh
olnpezeneHus,
HPUBOJUTH
JI0Ka3aTeIbCTBa;
HCKATh HYXHYIO
uH(pOpPMaLUIO 110
3alaHHOI TeMe B
UCTOYHHUKAX
pa3IMYHOrO THUIA;
OCyLIeCTBJIATH
camo- u
B3aMMOIIPOBEPKY;
COBEpIIEHCTBOBA
Th HaBBIKU
POBEICHUS
XUMHUYECKOI'0
HKCIIEPUMEHTA, C
coOmoaeHreM

KOHTpPOJIb CBOECH

JESATEITBHOCTH
nporecce
JOCTHKCHUA

pesyibTaTa.

B

KoMMyHuKaTHBHbBIE
yvva oo - YmMmenne

OpraHU30BLIBATH
ydueOHoe
COTPYAHUYECTBO U
COBMECTHYIO
JeSITeBHOCTD C
YUUTECIIEM U
CBEPCTHHKAMU;

paboraTh

HHIAUWBUAYAaJIbHO U B

rpymue,
dopMupoBaHUE U
pasBuTue
5KOJIOTMYECKOT0

MBIIJICHUS, YMCHHUE

IPUMEHSATH €r0 B
MMO3HaBaTEIILHOM,
KOMMYHUKaTUBHOM,
COLIMAJILHOM
IIPaKTUKE U

npodeccuoHanbHOM




IllaTenne
X
KOHCTaH-
Ta
paBHOBEC
us
Kunamuni
CIIOM,
OPUHITHI
MPOTHUBOT
oKa,
OPUHITHI
TEI1000
MeHa

npasui Th.

(16)

DJEeKTPOJIUTUY
eckas
JIUCCOIUAIINS.
CuibHBIC U
crabbie
AIEKTPOJIHUTHI.
Bopoponnsriit
noKa3aTeib
(pH) pactBopa

DNeKTpoIl
UTHYECKA
s
JIHccoua
LS.
CuibHEBIC
U clabblie
AIEKTPOIT
WTEL
Bonopon
HBIN
IOKa3arte
1s (pH).
Peakmuu
HOHHOTO
obMeHa

Tabnuna
pacTBOpuMOE
TH.

3HATHL CHOBHEIE
nonoxenus TOJ]

5-6
(17-
18)

IM'uaponus
OpraHHYECKUX

Cpena
BOJIHBIX

Onpenenenue
xXapakrepa

3HaThL OCHOBHEBIE
MPUHIIUITBI
THIPOJIN3A.




OpHEHTALUH.
HaGaronate u
OIMCKLIBATH
XUMUYECKUHN
3KCIIEPUMEHT C
MOMOUIBIO POJHOTO
SI3BIKA U SI3BIKA

XUMHH.

PeryasituBubie YY ]|
YMeHue
CaMOCTOSITEILHO
OIpeseNaTh LeJu
CBOETO o0y4eHus,
CTaBHUTh u
dbopmynupoBaTh A
ce0s1 HOBBIE 3a]]a4M B

yuebe, yMEHUe
COOTHOCHTH CBOU
JIelcTBUS c
IUTAHUPYEMBIMU
pe3yJbTaTamH,
OCYIIECTBIATh
KOHTPOJIb CBOEH
JeSITeIIbHOCTH B
npouecce

JOCTHKCHUA



1 H3 | pactBOpO Cpenbl ¢ pesynbTrarTa.
HEOPraHU4YECKU B! 110MOMIBIO
X BEIIECTB KHUCIasi, YHUBCPCATbH
HEUTpab oro
WHIAUKATOpA
Hasl,
meaoYHa
sA.
I'mpponus
HEOpraHu
YECKUX H
opraHuye
CKHUX
COCJIMHCH
15178
7 O0600menue u Y | Ilpumens PeryasituBubie YY ]|
(19) | cucremarusanu O | ™ YV]] -YMeHue
o II YCHH
A 3HaHUH 1O n oyae CaMOCTOSTENLHO
bIC IIPU
TeMe C3 p OTIpeaesATh e
H3y4YEHUHU
«XUMHYECKHE CBOETO oOyueHwus,
TEM, B
peaKHI/II/I» X0JIe CTaBUTH u
BBIIIOJIHE dbopmynupoBaTh s
HHS ce0s1 HOBBIC 3a7]aYd B
TpCHHPOB yuebe, yMeHHE
OYHBIX
. COOTHOCHUTH CBOH
3aJlaHUH
ACUCTBUA C
HHaHI/IpyeMBIMI/I
pe3ybTaTaMu.
"ema 5. Metajisbl - 7 4
1 1 TIlonoxenme | 1 K | Meramnbl, | Komnekius: | XapakTepu3oBar | BelnycKHHK Ilo3HaBaTeJbHBIE pa3BUTHE ONBITA




(20) |  meTamnoB B s-,p-,d- «MeTanusn.
ICXD 1. U. 3JIEMEHTHI,
METaLINYE
Menneneesa.
eKas CBSI3b
O6mme ’
g METaLINYE
CBOIiCTBa
eKas
METAJLIOB.
KPUCTAILIN
JecKas
penreTKa
2 OO6mue O6mme o0pa31s
20 CIoco0bI CITOCOOBI CILJIABOB U
OJTy9EHUS nosnydenus | A3ACIHH
HHX;
METaJLIOB. METAJJIOB
Cnnasbt

b XMMHWYECKHE
JJIE€MCEHTBI
METaJbI 110
monoxennio B I1C
A CTPOEHUIO
aTOMOB, XHUMHYEC-
KHE CBOMCTBA
METaJJoB,
3aIMCHIBATH
YpPaBHEHHUS peak-
1A B
MOJIEKYJISIPHOM H
OKHMCIIUTEIBHO-

BOCCTAaHOBUTCIIbH




HAy4YHUTCH
BeinyckHUK

NOJYyYHT
BO3MOKHOCTh

HAYy4YUTbHCH:

YV
CaMOCTOSTEIbHO
BbIOMpATh OCHOBAHUS
U KpUTepuUu Ui
KJaccuukanu,
yCTaHaBJIUBATh
HPUYUHHO-

CJICACTBCHHBIC CBA3U,

YMEHHE  CO3[aBaTh,
IMPUMCHATDH u
npeoOpa3oBHIBATH

3HAKM H CHUMBOIJIHI,
MOACIN U CXEMBbI IJIA

pelieHus y4eOHbIX U

HKOJIOTMYECKHU
OpUEHTUPOBAHH
oif
IPaKTHUYECKOU
JeSITEIbHOCTH B
KU3HCHHBIX
CUTYaIHsIX;
OCO3HAHHBIN
BBIOOD u
IIOCTPOEHHUE
JanbHenmen
WHIUBUy AIBHO
U TpaekTopuu
oOpa3oBaHus Ha
0aze
OPUEHTHPOBKH B




(22)

DNeKTpoan3
pPacTBOpOB U
pacruiaBoB

H3

DNEeKTPoIIH
3
pacTBOpOB
n
pacruiaBoB.
IIpakTraec
Koe
NpUMEHEH
ue
3JEKTPOJIN
3a.
DNEeKTPOIIH
3
pacTBOpOB
n
pacruiaBoB
3JEKTPOJIN
TOB Ha
npumepe
XJI0pHUaa
HaTpHs.
DNEeKTPOIIH
TUYECKOE
HOJTy4eHHe
AJIIOMUHUA

JdemMoHncTpa
HHH:

3JIEKTPOJIN3
pactBopa
cynbdata
(xmopuma)
Meau

(23)

IlonsTue o
KOPpPO3UHn

IlonsTHue o
KOPpPO3UHn

OM BU/IE;
BJIA/IETh
HaBLIKAMHU
OpraHHU3allid U
yJacTue B
KOJIJIEKTUBHOM
JIESITEIbHOCTH,
CaMOOIICHKA;
3HATh 00IIUe
CIIOCOOBI
MOJTyYeHUS
METAaJIJIOB;
NPOBOIAUTH
CaMOCTOSITEIbHBIM
ITOMCK
XUMHYECKOU
UH(pOpPMAIIH C
HCIOIb30BaHUEM
pa3TMIHBIX
HCTOYHHUKOB
(mayuHo-
HOMYJISIPHBIX
U3JaHUM,
KOMITBIOTEPHBIX
0a3 aHHBIX);
BBLINOJIHATH
TpeboBaHuUs,

MNpeaAbABIACMBIC




TI03HaBaTEIbHBIX
3ajad.
PeryasituBubie YY ]|
YMeHue
dbopmynupoBaTh AN
ceOst HOBBIE 3a/1aud B

yuebe, yMEHUe
COOTHOCHUTB CBOU
JIIEUCTBUSA C
IUTAaHUPYEMBIMU
pe3yibTaTamu,
OCYIIECTBIIATH
KOHTPOJIb CBOEH
eI TeIbHOCTH B
npoiecce
JOCTHXKCHUS
pe3ynbTara.
KoMMyHUKaTHBHbBIE
YVIA -  VYwmenwme
OpraHU30BBIBATH
ydeOHoe
COTPYAHUYECTBO U
HaGaronats u
OIIMCHIBATH
XUMUYECKUHN
SKCIEPUMEHT c

IIOMOIIBIO poaHoro
sA3bIKa n A3bIKa

MUpe
npodeccuit u
npodeccuoHanb
HBIX
npeanoUYTeHUH.



METaJIJIOB. METaJIJIOB. 00bSCHATH
Crnioco0sl Crnioco0sl U3MCHEHHE
3alUTHl OT 3aIIHUTHI OT CBOMCTB IPOCTBHIX
BEIIECTB
KOppO3uu KOPpO3HH.
K METAJlIOB, a
Opposui TaKXe UX
MCETaJlJI0B COEMHEHUN
Kak (oKCcHIO0B,
OKHUCIIUTEN T'HJIPOKCU]IOB,
BHO-BOC- TH/PHJIOB)B
CTAHOBHTE npeaenax 0JXHOTO
. nepuoaa u
JTBHBIN proas
IJIaBHOM
fiporecce noarpynmnst I1C,
5 O630p MeTasl - 06pa3um XapaKTepHU30BaTh
(24) | metamnoB rJIaBHBIX | METAJIOB, XUMUYECKUE
IJIaBHBIX noarpynm, | 1X OKCHAOB, | cpoiicTBa
HEKOTOPBIX
noarpymn (A- COEIMHEHH rop TIPOCTBIX BCILCCTB
CoJIeu; METAJIOB
TpyImm) s
(TIaBHBIX
HePUOINYECKO METaJIJIOB
pHOA noarpynm 1-3
i cucTeMbl (oKcHBI, rpymm), cBoiicTa
XUMHYECKUX OCHOBaHMS HUX COSIMHEHHI
AJIEMEHTOB , COJIH), (oKCcHIO0B,
amdoTepH THJIPOKCHJIOB),
0CTh 3aIlMCHIBATh
ypaBHEHHUS
AIIOMHHHUS .
peakuuii B
1 ero MOJIEKYJISIPHOM,
COCIHHCHH nonnom u OBP
i
6 | O630p Meramnsl | - o6pasis XapakrTepus3oBar
(25) | MeTawIoB MoOOYHEIX | MEAH, b Qu3NUYECKHe U
T0GOYHBIX noarpymm, | “KEIC33, XUMHYECKUE
noarpynn (b- d- Xpoma, ux CBOIcTBa
COEJIMHEHU M
TpyIm) >JIEMEHTHI METaJIOB B
HePUOINYECKO CPaBHEHUHU C




XHUMHHU.

PeryasituBubie YY ]|

YMeHue
dbopmynupoBaTh AN
ceOst HOBBIE 3a/1aud B

yuebe, yMEHUue
COOTHOCHTH CBOU
JIelcTBUS c
IUTAHUPYEMBIMU
pe3yJbTaTamH,
OCYIIECTBIATh
KOHTPOJIb CBOEH
JeSITeIIbHOCTH B
npouecce
JTOCTUXKEHUS

pesyibTaTta.



W CUCTEMBI

MeTajuIlaMu
XUMUYECKUX I NABHEIX
3JIEMEHTOB noarpym,
(Me7p, HEK, 3aMIUChIBATh
Keeso) ypaBHEHUS
peakiui.
8 HUKCUABI U MKCHIBl B | OGpasibl _ 3HATB OCHOBHEIE
(26) | ruapoKcHIBI THAPOKCH] | METAalIOB  \criocoGBI MOMyYCHHS
METaJIoB BI U XUMUYECKHE
METaJLIOB, CBO¥CTBA
ux
XUMUYECK
ui
XapaxTep.
Tema 6. HemeTansbl - 94
1 n030p CBOKMCTB Hemeran | - oOpasis CocTaBasaTsh BrinyckHuk IMo3HaBaTeabHBIE PasButne omnsita
(27) | HemeramoB. JIBI, HEMETaJIoB. | (OpMYJIBI HAY4YHUTCSH YV - | PKoJOTHYECKHU
MKMCIIUTETBHO XapaKkTep COCMIMHEHRH BrinyckHuk CaMOCTOSTEBHO OPUEHTHPOBAHH
- UCTUKA HEMETAJIJIOB Ha NOJYYHT BHIGHPATH OCHOBAHHSA o )
BOCCTaHOBHTEI JICMEHTO OCHOBE CTPOCHUA | g ¢3ni00kHOCTD U KpUTEepUH  JJId TpaKTHACCKOH
bHBIE CBOMCTBA B H ux aromos 1 30, KITaccH(UKALMH, JEATEIIBHOCTH B
MPOCTHIX ONpENENATh BUJ HAYYUThCH: KU3HEHHBIX
TUITMYIHBIX BeLECTE, XIMHIYECKO yCTaHaBINBATH CUTYaIusIX;
HEMCTAJII10B KOBAJICHT CBSI3U, THUII NPUIUHHO- OCO3HAHHBIN
Has CBSA3b KPUCTAJNINYECKOU CJIICACTBCHHBIC CBA3H, | ppiGop U
KpHCTaJLI PELIETKH. YMCHHUC  CO3M1aBaTh, | 1j0CTPOEHUE
AYECKHE [IPUMCHATD U | nanpHeuen
peneTku Hp606pa30BBIBaTb HMHIUMBHUYaIbHO
(aToMHas, 3HAaKH ¥ CHUMBOIBL, | i TPacKTOPHH
MOJIEKYJIsI MOJIEJIM ¥ CXeMBI i | 00pa3oBaHUs Ha
pHas, peueHus yuyeOHBIX U | 0aze
busnueck MO3HABATEJIbHBIX OpUEHTHUPOBKH B
e u 3a1ad4. Mupe
XUMHYEC Peryasituubie YV JI| mpodeccnid H




2
(28)

Oxcuanl
HEMETAJIJIOB U
KHUCIIOPOJICO/AED
JKariue
KHCJIOTBI
Bonmoponnsie
COCIUHCHHUS

HEMCTAJJIOB

KHe
CBOICTBaA
MPOCTHIX
BEIIECTB
HEMETAaI
OB

Oxcuanl
HEeMeTalll
OB:
coireobpa
-3yI0IIUe
u
HEC01€00
pasyromnm
e
COeIUHEH
us

JdemoHcTpan
Um:

- CXKHUT'aHUC
Y U CEPhLI B
KHCJIOPOJIE;

XapaKTepru30BaTh
buznveckne u
XUMUYECKHE
CBOMCTBA,
3amMChIBaTh
ypaBHECHUS
XUMHAYECKUX
peakuni
B MOJICKYJISIPHOM,
WOHHOM U
OKHCITUTEIBHO-
BOCCTaHOBUTEIbH
OM BHJIE.



VMmenne
dbopmynupoBaTh A
ce0s1 HOBBIC 3aJ]aUH B
yue0e,
COOTHOCHUTE

yMeHue

CBOH
JNeNCTBUA c
MJIaHUPYEMBIMH
pe3yibTaTamu,
OCYIIECTBIATH
KOHTPOJIb CBOCH
JESATEITLHOCTH B
npouecce
JIOCTHIKCHHS,
pe3ynbTara.
KoMMyHuKaTHBHbBIE
YVA -  VYwmenwme
OpraHU30BBIBATh
ydeOHoe

COTPYAHHUYECTBO u

HaGaronmats
U OIUCHIBATH
XUMUYECKUN

IKCIIEPUMEHT c
POIHOTO

IIOMOIIBIO
SA3bIKa U
XUMHUHU

A3bIKa

npodeccuoHanb
HBIX
MpeanoYTeHU !,



3
(29)

(30)

€2))

IIpakTHyecka
s1 padora Ne 1
Pemenue
AKCTIEPUMEHTAT
BHBIX 33724 110
HEOPTraHUYeCKO
U XUMUU.

ITpaBuiia Th

IIpakTHyecka
a1 pabora Ne 2,
[lpaBuna  Tb.

Pemenue
3KCIEpUMEHTAI
BbHBIX 33724 10
OpraHn4ecKou
XUMUHU

IIpakTHyecka
a1 pabora Ne 3.
[IpaBuna  Tb.
[Tonyuenue,
coObupanue u
pacro3HaBaHue
ra3os

V3

V3

V3

WNnentud
UKanus
opraHuue
CKHUX
COEJIMHEH
Hi,
IPOBEJICH
ue
KauyecTBe

HHBIX
peaxkuui.

WNnentud
UKanus
opraHude
CKHUX
COCIMHEH
Hi,
IIPOBEJICH
ue
KauecTBe
HHBIX
peaxkuuit
Ha HOHBI.

CsoiicTBa

KHCJIOT,
pacueTsl
o
ypaBHEHH
1o,
HOJTy4eHHU

ITpakTuuecka
s pabota Ne 1.
O6opynoBanu
eu
MaTepHabl
s
PaKTUIEeCKO
i paboTHI.

WHcTpykuun
Tb.

IIpakTnuecka
s pabota Ne 2.
O6opynoBanu
eu
MaTepHabl
11
IPAKTUIECKO
i paboTHI.
WHcTpykuuu
Tb.

ITpakTuuecka
g paborta Ne 3.
O6opynoBanu
eu
MaTepHaIbl
11
PaKTUIEeCKO
i paboTHI.

BrinmyckHuk
HAy4UTCs
BrinyckHuk
MIOJIyYUT
BO3MOKHOCTb
HAy4YUThCA:

HCII0JIb30BATH

IpUOOpPETEHHBIE

3HAHWS U YMEHHUS B

IPaKTHYECKOU

JeSTeIIbHOCTH U

IIOBCETHEBHOU
KHU3HU

Ilo3naBaTenbHbIE
Yy -
CaMOCTOSITEJIBHO

BbIOMpaTh OCHOBAHUS
U KpUTepUu  JUId

KJ1acCU(pUKAIH,
YCTaHaBJINUBAaTh
[IPUYUHHO-
CIIEZICTBEHHBIE CBS3H,
YMEHHE  CO37aBarTh,
IMPUMCHATDH n
npeoOpa3oBBIBATH
3HAKM W CHMBOIJIHI,

MOJIETIN U CXEMBl IS
pelieHus yuyeOHbIX U
[I03HaBATEJbHbIX
3ajau.

KOMMyHHKaTI/IBHLIe
YV

OpraHrU30BbIBATH

-YmMmenue

yueOHoe

COTPYAHHUYECTBO u

Ha0mnronats
U OIUCHIBATh
XUMHUYECKUN

9KCIIEPUMEHT c

Pa3Butue onsita
9KOJIOTUYECKHU
OpUEHTHPOBAHH
oit
IPaKTHYECKOU
JeSTeTbHOCTU B
KU3HEHHBIX
CUTYaLUSX;
OCO3HaHHBIN
BBIOOD u
MOCTPOCHHE
JnanpHenmen
WHJIUBUIYaTbHO
i TpaekTopuu
oOpa3oBaHus Ha
0aze
OpUEHTHPOBKH B
Mupe
npodeccuit u
npodeccuoHaib
HBIX

IPEANOYTEHUN



€ Ta30B,
CIOCOOBI
cobupanu
1 W UX
UACHTU(]

HKaIus

WNHcTpykiun
Thb.

(32)

I'eneTnueckas
CBSI3b
HEOpraHU4ecKu
X "
OpTraHUYEeCKUX

BCIICCTB

Xumuuec
KHe
CBOICTBA
OCHOBHBI
X KJIaCCOB
HEOpraHu
YECKUX
COeIVHEH
15051
Knaccud
AKaIusI U
HOMEHKIJI
aTypa
opraHuue
CKHUX
COeIUHEH
15051

(33)

HTorosasn
KOHTPOJIbHAasA
padora Ne 2

Brissien
ne YY/,
CTEIICHH
nux
YCBOEHHUS
s
MOJy4YeHH
BIX TIPH

U3y4CHUH

CnpaBouHble
TaOIHIIBI




3HaTh
TeHETHYECKYTO

CBA3b
HCOPraHUYCCKUX
n OPraHuvC€CKUx

BCIICCTB.

MOMOIIIBIO
POIIHOTO A3bIKA
u
SI3bIKA XUMUU



JaHHBIX
TEM : «

Merainsl

«Hemerta

JIJIBD»

(34)

briToBas
XAMAYECKAS

rPaMOTHOCTD

Xumus B
MMOBCEIHE
BHOU
JKU3HU.
Moromue
u

gncmmn

CpexacTBa.

BUICOPIITBM
«XUAMUL
BOKpYT Hac»







