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HosicHuTeabHASA 3aNMCKa

Pabouass mporpamma mo xumuu s ydammxcss 10-11 kmaccoB o0meoOpa3oBaTeabHBIX
yupexJIeHu# pa3paboTaHa Ha OCHOBE
1.®enepanbrOro 3akoHa 0129 nexadbpst 2012 roma, No273(D3 «O6 obpazoBanuu B PDy);
2.Ilpukaz MunucrepctBa oOpazoBanuss Poccum ot 31.03.2014 No 253 «O06 yTBepkIeHUH
denepanbHOrO TMEpedHs YYeOHHKOB, PEKOMEHAYEMBIX K WCIOIB30BAHUIO IIPH peaTu3aluu
UMEIOIMX TOCYIapPCTBEHHYIO aKKPEIUTALMI0 00pa30BaTEeNbHBIX MPOTPaMM HAYaIbHOTO OOILEro,
OCHOBHOT'O OOIIIETO, CPETHETO 00IIeTo 00pa30BaHUs;
3.®enepanbHOro rocy1apcCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CPETHEr0 OOIIEro 00pa30BaHuUs,
MIPUMEPHON MPOTPaMMBI CPETHETO 00IIero 00pa3oBaHus 1Mo XUMUHU (IPoToKon ot 28 uroHsa 2016 T.
Ne 2/16-3);
4. paboueil mporpaMMbl Kypca XUMUH, pa3padoTaHHOH K yueOHHKam aBTopoB I'. E. Pynsutuca u @.
I'. ®enpamana g 10—11 kmaccoB o0meodpa3zoBaTeNbHBIX opranmu3anmii. AdanackeBa M. H. M.:
ITpocsenienue, 2017r.
5.yue6Horo miana MBOY «COI» ner.Maamac
6.ITonoxxenus o paboueit nporpamme MbOY «COIL» nctr. Maamac
7.¥YcraBa obpaszoBarenbHoro yupexaenuss MbOY «COII» ner. Manmac
8. TpeboBanuii kK pe3ynbTaTaM OCBOCHHS CpedHero ooimiero oOpa3oBaHHs, IMPEACTABICHHBIX B
denepanbHOM TOCYJapCTBEHHOM O0pa30BaTENbHOM CTaHIAPTE CpeaHEero obmiero oOpa3oBaHUs
BTOPOTO TIOKOJICHUS. B Hell Tak e yIuThIBaeTCs Ues pa3BUTHS U (OPMUPOBAHUS YHUBEPCATHHBIX
y4eOHBIX IEUCTBUH JIs1 CPEAHETO 00IIero 00pa3oBaHusl.
9.IlocranoBnenust I'maBHoro I'ocymapctBeHHoro canutapHoro Bpada P® « OO0 yTBepkIeHUU
Canllun 2.4.2821-10 «CanuTtapHO-3M1IEMHOJIOTHYECKHE TPEOOBaHUS K YCIOBUSAM U OpraHU3aluu
0o0yudeHus B 00pa30oBaTeNIbHbBIX yUpeKIeHUAX» OT 29.12.2010 Ne 189;
1.2Iles1u 00y4eHust

W3ydyeHne XWMHM Ha YPOBHE CpeaHEero oOmiero o0pa3oBaHUS HAMpaBICHO Ha JOCTHXKEHUE
CIEAYIOLIMX LeJIen:

. OCBOCHME 3HAHUN O XMMHUYECKOW COCTABJISIIOLIEN €CTECTBEHHO - HAYYHOM KapTHHBI MHDA,
BAKHEUIINX XUMUYECKHUX IMOHATHAX, 3aKOHAX U TEOPUSX;

. OBJIaJICHHE YMEHUSIMU NPHUMEHATH IOJIyY€HHbIE 3HAHUS s OOBSCHEHHUS pa3HOOOpa3HbIX
XUMUYECKHUX SIBJICHUM M CBOWCTB BELIECTB, OLCHKM pOJIM XUMHUHU B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTMH U IOJy4YEHUN HOBBIX MaTe€pUaOB;

. pa3BUTHE MO3HABATENBHBIX MHTEPECOB W HMHTEIEKTYalbHBIX CHOCOOHOCTEH B mpoliecce
CaMOCTOSITEJILHOTO ~ MPHUOOPETeHUsT XHMMHYECKHX 3HAHMH C HCIOJb30BAaHMEM  PA3IHMUHBIX
MCTOYHUKOB MH(POPMAIMH, B TOM YUCJIE KOMIIBIOTEPHBIX;

. BOCIUTaHHE YOSKIEHHOCTU B MO3UTUBHOM POJIM XMMHUU B )KM3HU COBPEMEHHOTO OOIIECTBa,
HEO0OXOIUMOCTH XMMUYECKH TPAaMOTHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U OKpYKAloIIeH cpere;

. MIPUMEHEHHE MOJIYYEHHBIX 3HaHUN U YMEHUM AJi1 Oe30MacHOr0 MCIHOJIb30BaHUS BEIIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SHUCTBE M Ha NMPOU3BOJACTBE, PELICHHS MPAKTUYECKUX 33j]ay B
[IOBCEJHEBHON JKM3HU, MNPEAYNPEKICHUSA SBICHUN, HAHOCAIIMX BpEd 3J0POBBIO 4YEIIOBEKA H
OKpYKarollen cperie.



1.3.3agauu o6yueHust

Cpennee obiiee o0pa3oBaHHe — 3aKIIOUUTENbHAsI CTyMeHb o0uiero obpazoBanus. ConuepikaHue
cpeaHero o0Iiero o0pa3oBaHus HAMIPABICHO HA PELICHHUE CJAeYIOIHX 3aa4:

* 3aBepIIeHHEe 001e00pa30BaTENLHOM MOTOTOBKH B COOTBETCTBHH ¢ 3akoHOM «O0 oOpa3oBaHUM B
PDy;

e peanm3amus TPeanpodecCHOHATBLHOTO OO0IIero 00pa30BaHUs, MO3BOJISIFOIIETO O0ECIICUYUTh
MIPEEMCTBEHHOCTh 00111ero U NpodecCHOHaTbHOI0 00pa30BaHUsl.

Baxneiimeli 3amayeii oOyueHuss Ha STane MOJMYy4YEHUS CpeHEro oOIero oopa3oBaHUs ABISETCS
MOJArOTOBKAa OOydYalolmUXCcsi K OCO3HAHHOMY BBIOOpY JaJbHEWIIEro >KU3HEHHOTO IYTH.
OOyyaronuecs JOJDKHBI CaMOCTOSITEJIBHO HCIOJB30BaTh MPUOOPETEHHBIM B IIKOJIE OMBIT
JeSITeILHOCTH B PEaTbHOM KU3HU, 32 paMKaMu y4eOHOTo mporiecca.

1.4.00mas xapakTepucTHKa y4e0HOro npeamera «XuMHs»

Pabouas mporpamma y4eOHOro mpeAMeTa XHMHUU OO0ECIEYMBaeT MPEEMCTBEHHOCTh
00y4eHUs1 C TOJrOTOBKOM OOydYaromIMXCs MO MporpaMmaM OCHOBHOTO OOIIEro oOpa3oBaHUS.
OOpazoBarenbHast 001acTh «XUMHUS» TPENCTaBIsIET OJHY U3 0a30BBIX KypCOB OOILEro
oOpa3oBanus. Ee poisib B crcTeMe MIKOJIBHOTO 00pa3oBaHusi 00YCIIOBICHA 3HAYEHUEM HAYKU XUMHH
B IO3HAHWU 3aKOHOB TMPUPOJBI M MaTepUalbHOW >KU3HU oOliecTBa. be3 XUMHYECKHX 3HAHHMA
CEro/IHsI HEBO3MOKHO MPEJCTaBUTh HAYYHYIO KaPTHUHY MUPA, TaK KaK OKPY>KAIOLIUH MUD - 3TO MU
OPraHMYeCKHX ¥ HEOPraHWYECKHX BEIIECTB, NPETEPIECBAOIINX pa3IMYHbIC MPEBPAIICHHUS,
JeKalue B OCHOBE MHOTHX SIBJICHHH TNPUPOABI. XUMHUYECKHE IPOLECCH JIe)KaT B OCHOBE
MHOTOYHCIICHHBIX MPOU3BOJCTB, MPOJIYKIHS KOTOPBIX IIMPOKO MPUMEHSETCS B OBITY. YMernoe
oOpaimieHne. C XMMHUYECKMMHU BEILIECTBAMU B IIOBCEIHEBHOM KHU3HU YyOEpeKeT ueloBeKa OT
HaHeceHus yuiepOa cede, 4eT0BEUYECTBY, MPUPOJIE B LIETIOM.
1.5.00mas xapakTepucTHKa y4e0HOro npouecca
B conep:kanuu 1aHHOTO Kypca MpeJICTaBlIeHbl OCHOBOIOJIAraroine TeOPeTHYEeCKUe CBEACHHS 10
XMMHUH, BKJIIOYAIOIINE U3yYEHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH MX CBONCTB OT
CTPOEHUS, UCCIIEJOBAHNUS 3aKOHOMEPHOCTEN XUMHUECKUX MPEBPAILEHUH U IMyTel yrpaBlieH!s] UMU
B IIEJISIX MTOJTyYSHHS BEIIECTB, MaTEPUAIIOB, SHEPTHH.

Conepsxanne yueOHOTro npeameta B 10 kiracce BKIIOYAET CBEIEHUSI 00 OPraHMYECKUX BEIIECTBAX,
UX CTPOCHUH M CBOMCTBAX, a TaK K€ XUMHUECKUX MPOIeccax, MPOTEKAOIINX B OKPYKAIOIIEM MHpE.
3aBepmutenbHbii oTan (11 kiacc) HampaBiieH Ha 0000IIEHNE, PACITUPEHHE UMEIOIIMXCS 3HAHUM
IIKOJBHUKOB I10 YeThIpeM OJI0KaM U U3ydeHue nsaToro O1oka XUMHUS U KU3Hb, IPU3BAHHOTO JaTh
BBIMTYCKHUKAMH TPHUKJIATHbIe 3HAHUS W yMeHHsS. B u3ydeHuum kypca XuMuH Oojbllas poiib
OTBOJIUTCS. XUMHYECKOMY 3KCIIEPUMEHTY, KOTOPBIM IpeJCcTaBlieH NpaKTHUYECKUMH paboTamu,
7a00paTOPHBIMU OMBITAMU U JEMOHCTPALIMOHHBIMU SKCHepuMeHTaMu. OueHb Ba)KHBIM SIBIISETCS
coOroIeHHE MpaBMJl TEXHUKHM 0€30I1aCHOCTH MpU paboTe B XMMHUECKOH J1abopaTOpHH.

1.6.000cHoBanue YMK, Ha 0CHOBE KOTOPOI0 BeAeTCsH NpenojaBaHue npeaMera «XuMush»
B cootBerctBrun ¢ @3 «O6 06pa3oBaHmm» , ocHOBHOI 3anaueit MBOY «COLL» net.MaaMac sBsieTcs : OCyIIeCTBICHUE
LeJIEHANPaBICHHOT0 Mpoliecca BOCIUTAaHUs 1 00yueHusl rpakian PO B MHTepecax ydJammuxcsi 1 MX poauTeneil, o0mecTna,
rOCyIapCTBa, COMPOBOXK/IAIONIETOCs JOCTHKEHHEM 00yUaIOINMUCS YCTAHOBJIEHHBIX TPEOOBaHUIA (eIepaTbHOr0 KOMIOHEHTa
rOCyIapCTBEHHOTO 00pa3oBaTelabHOTo cTaHAapTa. ObecneueHre eqiHOTr0 00pa30BaTeIbHOTO IPOCTPAHCTBA, TIPEEMCTBEHHOCTD
OCHOBHBIX 00pa30BaTEIbHBIX IPOTPAMM HAYAIBHOTO OOIIEr0, OCHOBHOTO OOIIEro U CpeAHEro (MOJHOro) 0Opa3oBaHus. B memsix

peaM3aluy 1aHHOW 3a7auy B IIKOJIC BEIOPAH AJIs1 COCTaBJICHUs paboueii mporpaMMsl YMK aBTOPOB T'. E. Py}lSI/ITl/Ica u
@. I'. ®enpamana nist 10—11 xkmaccoB obmeoOpazoBaTenbHbIX opranu3aiuid. [Iporpamma paspaGorana



B COOTBETCTBUH ¢ ba3ucHBIM y4eOHBIM IIAHOM JIJISL CTYIICHH CPEIHETo o0miero oopasoBanus. OOIee Yuciio yaeOHBIX 9acoB 3a 2 roja
o0yuenust — 68, u3 Hux 34 (1 4 B Henemo) B 10 kinacce, 34 (1 4 B Hememo) B 11 kmacce.

1.7.0nucanue mecra yuyedHoro npeamera B yueoHom miiane MbOY «COII» ner.Maamac .
OcHOBHBIMU NTPOOJIEMaMU XUMHUU SABIISIOTCS U3y4YE€HUE COCTABa U CTPOCHHUS BEIIECTB, 3aBUCMOCTH
UX CBOMCTB OT CTPOEHMsI, KOHCTPYMPOBAHUE BEILECTB C 3a/JlaHHBIMH CBONCTBAaMH, UCCJIEI0BAHUE
3aKOHOMEPHOCTEN XMMHYECKUX INPEBpAICHUN W IMyTeW YIpaBJIEHUS UMU B LEJAX IOJy4yEHUs
BELIECTB, MaTEPUAJIOB, SHEPTUU
Kypc 10 xknacca 3HaKOMUT OOyYarolUMXCsi CO CTPOCHHEM, XMMHYECKUMHU CBOWCTBaMH,
0COOCHHOCTSIMU CIIOCOOOB MOJTyYEHUS M 00JIACTAMU IPUMEHEHHUSI OPTaHUYECKUX COSAMHEHUH.
3aepmmrtenbHbI dTan (11 knacc) HampasiaeH Ha 0000IIeHHE, PACITMPEHUE UMEIOITUXCS 3HAHUN
HIKOJIbHUKOB IO YETHIPEM BbIIICHA3BaHHBIM OJIOKaM U U3y4€HHUE MATOro 6J10Ka XUMHUS U KU3Hb,
MPU3BAHHOTO JIaTh BBITYCKHUKAMHU MTPUKJIAIHbIE 3HAHUS U YMEHUS
1.8.0nuncanue HeHHOCTHBIX OPMEHTUPOB COJAEPKAHMS Y4eOHOr0 npeaMera « XuMushH)
B kauectBe yennocmuuvix opuenmupos XuMMUUECKOro o0pa3oBaHUsl BBICTYIIAIOT 0OBEKTHI,
U3y4aeMble B Kypce XMMUH, K KOTOPBIM Y 00yJaromuxcs (OpMUPYETCsl ICHHOCTHOE OTHOILICHHE.
OCHOBY nosnagsamenbHbIX YyeHHOCMel COCTABISIOT HayYHbIE 3HAaHUS U HAYYHbIE METO/bI IO3HAHUSL.
Pa3BuTHe mnoO3HABATENbHBIX IIEHHOCTHBIX OPHEHTALUU COJIEPKaHUS Kypca XHMHH I103BOJISIET
chopMHUpOBaTH:
* YBXHUTEIbHOE OTHOILIEHHE K CO3UIATENIbHOM, TBOPUECKOM IeATEIbHOCTH;
* IOHUMaHNE HEOOXOIMMOCTH 3/I0POBOT0 00pa3a KU3HU;
* MOTpeOHOCTh B 0€3yCIOBHOM BBHIMOJHEHHH MpaBuil O€30MacHOr0 HCIONIb30BaHUS BEUIECTB B
IMOBCEAHEBHOM XKU3HU;
* CO3HATENBHBIN BBIOOP OyAyIIeH MpodecCHOHATBHON A TeILHOCTH.
Kypc xumum ob6namaeT BO3MOXKHOCTAMHU ISl (DOPMUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCMEL,
OCHOBY KOTOPBIX COCTABJIAIOT MPOLIECC OOIIEHUSI U TPaMOTHAsl peyb, CIOCOOCTBYIOLIHE:
* IPaBUILHOMY HUCIIOJIb30BAHUIO XUMUYECKOW TEPMUHOJIOTHH;
* pPa3BUTHIO MOTPEOHOCTH BECTH AMAJIOT, BBHICHYIIMBATh MHEHHE OINIMOHEHTa, Y4YacTBOBaTh B
TUCKYCCHH;
* Pa3BUTHUIO CIIOCOOHOCTH OTKPBHITO BBIPAXXKAaThb UM apryMEHTHUPOBAHHO OTCTaMBATh CBOIO TOYKY
3pEeHus.
1.9.Pe3yabTaThl 0cBOeHHA YueOHOro npeamera «XuMHUS»
B pesynbrare nzyuenus yueOHOro npeamMera « XuMus» Ha ypOBHE CPEAHEro 00111ero oopa3oBaHus:
BbInyCKHUK HAYYHTCS:
® packpblBaTh Ha IMpUMEpax pojb XUMHUHU B (POPMUPOBAHUU COBPEMEHHOW HAay4yHOU KapTUHBI
MHUpa U B IPAKTUUECKOHN JAESITEIbHOCTH YEIOBEKA;
e JIEMOHCTPUPOBATh Ha MPHUMEpPax B3aUMOCBS3b MEXKIY XUMUEH U IPYTHMMU €CTeCTBEHHBIMU
HayKaMH;
® pacKkphIBaTh Ha MpUMEpax MOJIOKEHUS TEOPUU XUMUYeckoro crpoenus A.M. Bytieposa;
e noHuMaTh ¢puznueckuil cmeica Ilepuoanueckoro 3akona /[.J1. MenzaeneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCHMOCTh CBOMCTB XMMHMYECKHX 3JIEMEHTOB U OOpa30BAHHBIX UMM BEIECTB
OT 3JIEKTPOHHOTO CTPOEHUS aTOMOB;
e OOBSACHATH MPUUYUHBI MHOTOOOpa3vs BEIIECTB Ha OCHOBE OOIIUX MpEACTaBICHUN 00 X
COCTaBE€ U CTPOCHUH;
® T[pPUMEHATh MpaBWJIa CUCTEMATHUYECKOM MEXIyHapOJHONH HOMEHKIJIATyphl Kak CpeacTBa
pa3iryueHus U UAeHTU(UKALUY BEUIECTB 110 MX COCTABY U CTPOEHUIO;



® COCTaBJIATH MOJEKYJSpPHbIE U CTPYKTYpHbIE (DOPMYNIBI OpPraHMYECKUX BEUIECTB Kak
HOcHUTeNeH WHGPOpPMAlUU O CTPOCHHH BEIIECTBA, €r0 CBOWCTBAX W MPHHAICKHOCTH K
OTpeIeIEHHOMY KJIacCy COCTMHEHU;

® XapaKkTepu3OBaTh OPraHUYECKHE BEIIECTBA TII0 COCTaBy, CTPOCHHIO ¥ CBOMHCTBaM,
YCTaHABIIMBATh TPUYUHHO-CIICJICTBEHHBIC CBS3M MEXAY JaHHBIMH XapaKTePUCTUKAMU
BEIIIECTBA,

® T[PUBOAWTH MPUMEPHl XHUMHUYECKUX PEAKIHA, PaCKPHIBAIOIINX XapaKTEPHBIE CBOWCTBA
TUTTUYHBIX MPEJICTABUTENICH KJIACCOB OPTaHWYECKUX BEIIECTB C MENbI0 WX HACHTU(UKAINUN
U O0BSICHEHHSI 00JIACTH IPUMEHEHHUS;

® [IPOrHO3UPOBATh BO3MOYKHOCTH INMPOTEKAHHS XMMHUYCCKHX pEaKIi Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKON CBS3HM B MOJICKYJIaX PEareéHTOB M UX PEaKIIMOHHOW CITIOCOOHOCTH;

® UCIOJB30BAaTh 3HAHUS O COCTaBE, CTPOCHUU W XHMHUYECKHX CBOWCTBAX BEIIECTB JUISI
0€30MMacHOT0 MPUMEHEHUS B IPAKTHUECKOH eATeITHbHOCTH;

® [PHUBOAWTH MPHUMEPHI MPAKTHUYECKOTO HCIIOJIb30BAaHHS TPOJYKTOB MEepepadboTKu HehTH U
NPUPOJHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COCAMHEHHH (ITOJUATUIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

® [IPOBOJUTH OIBITHl IO PACIO3HABAHUIO OPraHMYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOMN
KHCJIOTBI, HEMPEICIbHBIX JKUPOB, TIIOKO3bI, Kpaxmaja, OCJIKOB — B COCTaBE IHIICBBIX
NPOJYKTOB U KOCMETHUYECKUX CPEJICTB;

e BJAJICTh MpaBWIAMH H TpPUEMaMH O€30MacHOW pPabOThl ¢ XUMHUYECKHMHU BEIIECCTBAMU U
1a060paTOPHBIM 000PYIOBaHHEM;

® YCTaHABJIMBATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW PEAKIUU M CMEHICHHS XUMHUYECKOTO
pPaBHOBECHsI OT Pa3IMYHBIX (PAKTOPOB C IENBIO OINPEACICHUS ONTUMAIBHBIX YCIOBHIA
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

® [PUBOJWUTH MIPUMEPHI THAPOIIN3A COJICH B TIOBCETHEBHOM KU3HH YCIIOBEKA;

® [PHUBOAWTH TPHUMEPHl  OKUCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX  pEaKIUi B  MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATCIILHOCTH OPraHU3MOB;

® PUBOAUTH MPUMEPHI XUMUUYECKUX PEAKIIHH, pACKPBIBAIOIINX OOIIHEe XUMUYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

® TMPOBOJAUTH pAacyeThl HA HAXOXKJICHHE MOJICKYJISPHOW (GOpMynsl YrieBoAOpoaa IO
MPOJYKTaM CTOPaHHUS U MO €r0 OTHOCUTEIHHOU TIIOTHOCTH U MAacCOBBIM JOJISIM SJIEMEHTOB,
BXOJISIINX B €r0 COCTaB;

e BIAJCTh MpaBWJIaMU O€30MacCHOTO OOpalleHHUs C EIKUMH, TOPIOYUMHU MU TOKCHUHBIMH
BEIIECTBAMHU, CPEJICTBAMU OBITOBOW XHMHH;

® OCYIIECTBIISITh IMOUCK XHMHYECKOW WH(MOpPMAIMKA TIO Ha3BaHWSIM, HIACHTH(PHKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

® KPHUTHYECKHU OIEHWBATh U MHTEPIPETUPOBATH XUMHUUYECKYIO HH(POPMAITHIO, COIACPKAIIYIOCS
B COOONIEHUSX CpEACTB MaccoBod wH(oOpMamuu, pecypcax VIHTepHeTa, Hay4HO-
MOMYJISIPHBIX CTAThAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IMENSIX
BBISIBJICHUSI OIIMOOYHBIX CYXKACHUH U (hopMHUpOBaHHS COOCTBEHHON TTO3UIIHH;

® MPEACTaBIATh YT PEIICHUS TI00ATbHBIX MPOOJIEM, CTOSIIUX TEepe YeTOBEUYCCTBOM:
IKOJIOTMYECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIb XUMHUHU B PELIICHUH 3TUX MPOOIIEM.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

® UTFOCTPUPOBATH HA IPUMEPaX CTAHOBJICHUE W 3BOJIIOIUIO OPraHMYECKONH XHUMHN KaK HAYKH

Ha Pa3INIHBIX HCTOPUUYECKUX dTAlaxX ee Pa3BUTHS;



® UCMOJB30BATh METOABI HAYYHOTO TIIO3HAHUS TIPU BBINOJHEHHH TPOEKTOB M Yy4eOHO-
UCCIIEIOBATEIbCKUX 3aJau M0 U3YYEHHIO CBOMCTB, CIOCOOOB MOIYYEHHUS M PacIo3HABAHUS
OpraHMYECKUX BEIIECTB;

e OOBSACHATH MPUPOY U CIIOCOOBI 00Pa30BaHM XUMHUECKOW CBS3H: KOBAJIEHTHOU (TIOJISIPHOMH,
HETOJISIPHOM ), HIOHHOM, METAINTUYECKOM, BOJOPOAHOM — C LEbIO ONMPEACICHUS] XUMUYECKOM
AKTHBHOCTH BEILIECTB;

® YCTaHABJIMBATh TE€HETUYECKYIO CBSI3b MEXJYy KJaccaMd OPraHM4eCKHX BEUIECTB JUIS
000CHOBaHUS MPUHIMIHMAIBLHON BO3MOXHOCTU IIOJYYEHHUS] OPraHUYECKUX COEAMHEHUN
3aJIaHHOT0 COCTaBa U CTPOEHUS;
YCTaHaBJIMBATh B3aWMOCBSI3M MEXIY (hakTaMu M TeOpuel, MPUUYUHONW U CIEJCTBHEM IPHU aHAIN3E
MPOOJIEMHBIX CUTYallMii 1 00OCHOBAaHUM MPUHUMAEMbIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHUM.
B xoze ycBoeHus yueOHOTro Marepuaa, BBITOJHEHHS Pa3IYHbIX BUJOB y4eOHOM AeITEIbHOCTH Y
oOyuatotierocst 0yayT chopMUPOBaHbI CIEAYIONINE KOMIETCHIIUHU:

3HaHVe/IOHUMAHUE

1 .BayKHEHNIINEe XUMUUECKHUE TOHSTHS: BEILIECTBO, OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U
BOCCTaHOBJIEHHE, TEIUIOBOH 3 PEKT peakiu, CKOPOCTh XUMUUECKON peakluy, KaTalus,
XUMHYECKOE paBHOBECHE, YTIIEPOJHBIN CKelNeT. (PyHKIIMOHAIbHAS TPYIINa, H30MEPHS, TOMOJIOTHSL:

2.0CHOBHBbIE 3aKOHBI XMMHH: COXPAHEHUS MacChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, IEPUOIUUYECKHMI
3aKOH,
3. OCHOBHBIEC TEOPHH XMMHUHU: XUMHUUECKOU CBS3H, CTPOSHHS OPTaHMYECKUX COCIMHEHUH.
4. BaxHeHIIue BelecTBa U MaTepUallbl: METaH, TUJICH, alleTUIeH, OEH30J1, 3TaHOJ, )KUPbI, MbLIA,
[II0K03a, caxapo3a, KpaxMai, KjieT4aTka, OeJIK1, HCKYCCTBEHHbIE U CHHTETUYECKHE BOJIOKHA,
Kay4yKH, IUIaCTMACCBI.
YMeHue
1. Ha3pIBaTh: M3yUEHHBIE BELIECTBA 110 KTPUBUAIIBHON» UM MEKIYHAPOJHOW HOMEHKIIATYPE,
2. ONpeaeNATh: BAJICHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, TUII XUMUYECKON
CBSI3M B COEIMHEHUSX, 3aps]l MOHA, IPUHAJUIEKHOCTh BEHIECTB K Pa3JIMYHbIM KJlaccaM
OPraHUYECKUX COCIMHEHUH,
3. XapaKkTepH30BaTh: OOIME XUMHUECKUE CBOMCTBA OPraHNYECKUX COEIMHEHUH; CTPOCHUE U
XMMHUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCTUHEHU,
4. 00BSACHATDH: 3aBUCUMOCTh CBOWCTB BELIECTB OT UX COCTAaBA U CTPOECHMS,
5. BBINOJIHATh XUMUYECKHI SKCIIEPUMEHT 110 PACIIO3HABAHUIO BAKHEHIINX OPraHUYECKUX BELIECTB,
6. IPOBOAUTB: CAMOCTOSITENIbHBIN MOMCK XMMHUYECKON HHPOPMAIMH C UCIIOIB30BAHUEM PA3INUHBIX
UCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX U3aHUH, KOMIBIOTEPHBIX 0a3 1aHHBIX, pecypcoB VHTepHeTa);
HCIIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH /711 00pabOTKH U Mepeiadl XUMHUUEeCKOi HHpopMauu
U €€ IPEeJICTaBJICHUs B PA3IMYHBIX (pOopMax;
7. Ucnionp30BaTh NpUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUYECKOM 1€ TEIbHOCTH U
MIOBCEIHEBHOM JKU3HU JUISL:

1.00bsicHEHNS! XUMUYECKUX SBJIEHUH, TPOUCXOIAUINX B IPUPOJIE, OBITY U Ha IPOU3BOJICTBE;
OIpeeNIeHUs] BO3MOKHOCTH ITPOTEKAHNS XUMUYECKHUX IIPEBPAICHUN B Pa3IMUHBIX YCIOBUIX U
OIICHKH UX TTOCJIC/ICTBUI;

2. 9KOJIOTUYECKH I'PaMOTHOTO TIOBEJICHHS B OKPY KaIOMIEH Cpejie; OLIEHKH BIMSHUS XUMUYIECKOTO
3arpsI3HEHUS OKPYKAIOILEN Cpeibl HA OPraHU3M YeJIOBEKa U JPYTUE KUBbIE OPraHU3MB;
0e30MmacHOro o0paleHus C TOPIOYUMHU U TOKCUYHBIMU BEIIECTBAMU, J1a0OPATOPHBIM
000pyI0BaHUEM; IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTpALMU B OBITY U Ha MIPOU3BO/ICTBE;
KPUTHYECKOHN OLIEHKH JOCTOBEPHOCTH XUMUYECKOU MH(OPMALINY, TIOCTYNAIOIIEN U3 Pa3HbIX
HCTOYHHUKOB.



Conep:xxanue MHPOPMANMOHHONH KOMIIETEHIINH YYAIINXCS

1. YMenue u3BiaekaTh yaeOHYIO0 HHPOPMAITUIO Ha OCHOBE COITOCTABUTEIHLHOIO aHAIM3a PUCYHKOB,
00BEKTOB, MOACICH, KOJUICKITUMI.

2. YMeHue paboTaTh ¢ XUMHUECKUMH CIOBAapSIMHU U CIIPABOYHUKAMU B TIOMCKE 3HAYCHUN
XUMUYECKUX TEPMHUHOB.

3. YMeHue 1osnb30BaThes MPEAMETHBIM YKa3aTeIeM SHUUKIONEANN U CIIPAaBOYHUKOB IS
HaXO0XXJCHUs UHPOPMALIUY.

4. YMmeHue aenarb coo0LeHuss 00beMOM 4-5 IeYaTHbIX JIUCTOB.

5. ¥YMmenue nonw3oBarbess MHTEPHET-pecypcamu niist moucka yueOHOM nHbOpMaIuu o
XUMHYECKHX 00BEKTaX.

6. CnocoOHOCTh nepeaaBaTtb COACPKAHUEC IMMPOCITYHIAHHOI'O TEKCTA B CXKAaTOM HMJIM Pa3BEPHYTOM
BUJC B COOTBCTCTBHHU C LCIIBIO y‘-IGGHOI‘O 3aaaHusd.

Couepma}me KOMMyHHKaTI/IBHOﬁ KOMIICTCHIHUH YYalUXCs

1. CiocoOHOCTh TIepe1aBaTh COAEPIKaHUe MPOCITYIIAHHOTO TEKCTA B CKATOM HIIM PAa3BEPHYTOM
BUJIC B COOTBETCTBUH C II€JIbI0 y4eOHOTr0 3aJaHuUs.

2. YMeHune nepedpazupoBaTh MbICITH (OOBSICHUTD «MHBIMU CIIOBAMIY).

3. Oco3HaHHOE U Oerioe YTeHHEe TEKCTOB Pa3IMUHbIX CTUIIEH U KaHPOB, IPOBEICHHUE
MH(}OPMaLMOHHO-CMBICIIOBOI0 aHaJIn3a TeKcTa. Vcrnoiap30BaHue pa3IMuHbIX BUJIOB UTEHUS
(03HAKOMMTENBHOE, IPOCMOTPOBOE, IOMCKOBOE U JP.

4. Bp10op ¥ HCTIONTb30BaHKE BBIPA3UTEIBHBIX CPEJCTB SI3bIKA M 3HAKOBBIX CHCTEM (TEKCT, TabiwuIIa,
cXeMa, ay/IMOBU3YaJIbHBIM Psi U JIp.) B COOTBETCTBUU C KOMMYHUKAaTUBHOM 3a1a4eid, cepoii u
cUTyaIei oOeHusl.

5. BnajeHre MOHOJIOTHYECKOM 1 1MaIOrMYecKOoi peublo. Y MEHHE BCTyNaTh B peYeBOe OOIEHHE,
y4acTBOBATh B AUajIore (IIOHUMaTh TOUKY 3pE€HUs cOOeceIHNKa, TPU3HABATh IIPaBO HAa NHOE
MHEHHUE).

Copnepxanue peduieKCMBHON KOMIIETEHIMH

1. CamocTosTenbHas opraHu3anys yueOHol 1esTeabHOCTH (IOCTaHOBKA e, INTAHUPOBAHUE,
orpeziesieHue ONTUMAIbHOIO COOTHOLIEHUS 1IEJTH U CPEJICTB U JP.).

2. BnageHne HaBbIKaMU KOHTPOJISL U OLIEHKH CBOEH AEATEIbHOCTH, YMEHUEM TIPEABUICTD
BO3MOJKHBIE MOCIIEACTBUSA CBOUX AcUCTBUM. [IoNCK M ycTpaHeHne NPUYMH BO3HUKIINX TPYAHOCTEH.
3. CobmroieHne HOPM MOBEACHHSI B OKpY>KaloIel cpefe.

4. BraneHnne yMEHUSIMU COBMECTHOM JI€STEIILHOCTH: COTJIACOBAHUE U KOOPAMHALINS JESATEIILHOCTH C
JPYTUMH €€ yJacTHUKaMH; 00bEKTHBHOE OLIEHUBAHHE CBOETO BKJIA/la B pelIeHUe 00X 3a1a4
KOJUIEKTHBA; YY€T OCOOCHHOCTEH Pa3IMYHOTO POJIEBOTO MOBEACHUS (JIUJEP, MOTIMHEHHBIN U 1Ip. ).

5. OI_IGHI/IBaHI/Ie CBOEH ACATCIIbBHOCTH C TOUYKHU 3PCHUSA HPABCTBCHHBIX, IIPABOBBIX HOPM,
O9CTCTHYCCKHX HCHHOCTefI. Hcmons30BaHne CBOUX IIpaB U BBITTIOJHCHUC CBOUX 00s13aHHOCTEH KaK
T'pa)xJlaHruHa, 4JICHa O6IJ.I€CTBa )51 y‘Ie6HOl"O KOJIJICKTHBA.

2.Conep:xkanue y4eOHOT0 mpeaMeTa
2.1Conepxanue yuyeoHoro npeamera 10kmaace (344; 1u. B Hezpeno)



Teopusi XUMHYECKOI0 CTPOEHHsI OPraHuYecKux coequnenuid. [lpupoaa xummuyeckux cpsizei

Opranuueckue BemiecTBa. [losiBneHHe W pa3BUTHE OPraHUYECKOM XHUMHUU KaK HAyKH.
XHUMHUYECKOE CTPOCHUE KaK MOPSAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO MX BAJIEHTHOCTH.
OCHOBHBIE  TIOJIOKEHUST TEOPUM  XMMHYECKOTO  CTPOCHMSI  OpPraHMYECKUX  COCIUHEHMM
A.M. bytnepoBa. YriaepoHblil CKeJIeT OpraHM4eckoil Mosiekysbl. KpaTHOCTh XMMHUUECKOU CBS3H.
3aBUCHUMOCTb CBOMCTB BEILECTB OT XHMMHUYECKOTO CTPOEHHsS MouieKyid. M3omepus u HU30MEpBHI.
[Tonstue o QyHKuIMOHANBHOH Tpymnmne. [IpuHIMIBI KiIacCUPUKAMH OPTaHUYECKUX COECIUHCHHA.
Cucremarnueckass MEXIyHapoAHas HOMEHKIATypa UM NPUHIUIBI 00pa3oBaHHWs Ha3BaHUUN
OpPraHUYECKUX COETUHEHUM.

MecTo 1 3HaueHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HaYK.
YraeBoaopoanbl

[IpenenbHble yrieBoaopoasl (ankaHbl). Cmpoenue monexyivl memana. I'oMonornyeckuit
psaa ankaHoB. ['omonoru. MexayHapoiHas HOMEHKJIATypa OpraHMYecKHUX BewiecTB. M3omepus
YIIEPOJHOTO CKeleTa. 3aKOHOMEPHOCTH M3MEHEHUs (PM3MUECKUX CBOMCTB. XMMHUYECKHUE CBOWMCTBA
(Ha mpuMepe METaHa M 3TaHa): PEeaKkLUMU 3aMelleHUs (TaJOreHUpPOBAaHME), NETUIPUPOBAHUS KaK
CIOCOOBI MONY4YEHUsI BAXHEHMIINX COEIUHEHH B OpPraHMYECKOM CHHTE3€. |'OpeHune MeTaHa Kak
OJIMH W3 OCHOBHBIX HCTOYHUKOB TEIUIA B IMPOMBIIUICHHOCTH U OBITY, U30Mepuzayuu aikaHos.
Lennvie peaxyuu. Ceo600Hble paduxanvl. [anocenonpouzsoonvie anrkaros. HaxoxneHue B
MPUPOJE U NPUMEHEHHUE AJIKAHOB.

Kparubie cBs3u. HenpenenbHble yriieBogopoasl. AJjkeHbl. Cmpoenue MoneKyvl
omunena. SP—lubpuousayusi. Tomonormdeckuii psim  ankeHoB. Howmenkimarypa. HM3omepus
YIJIEPOAHOIO CKeJleTa W IOJIOKEHMsI KpaTHOM CBA3M B MoOJIeKyje. XUMHUYECKHE CBOWCTBa (Ha
IpUMepe 3TUJIEHA): peaklMUU MPUCOEAUHEHUs (TaJIOTEHUPOBAHUE, cudpuposanue, TUApaTaLUs,
2UOPo2aIoeeHUposanue) Kak croco0 MoJydeHus] (PyHKIIMOHAIBHBIX MPOU3BOIHBIX YTIIEBOIOPOIOB,
ropenus. Ilpasuno Mapkoenuxosa. Bvicokomonexynsapuvie coeounenus. Kauecmeennvie peakyuu
Ha 06olinyl0 c6a3b. [lonuMepusanusa 3TUJIEHA KaK OCHOBHOE HAIPaBJICHHWE €r0 HCIOJIb30BAHMSL.
[TonmmaTHIIEH KaK KPYITHOTOHHAKHBIM MPOIYKT XUMUYECKOIO TPON3BOACTBA. [IpuMeHenue aTueHa.

Ankanuensl U kaydyku. [loHsaTHe 00 ankaaueHax Kak yrieBoJIopoJiaX C JAByMs ABOHHBIMHU
cBs3aMu. [lonmumepuzanus nuBuHMIA (OyTanueHa-1,3) kak crnoco® MOJIY4YEHHUS CHHTETHYECKOTO
Kayuyka. HMzonpen (2-memunbymaouen-1,3). HarypanbHplii ¥ CHHTETHYECKHI Kay4dyKH.
Bynkanuzanusa kayuyka. Pesuna. [Ipumenenne kaydyka u pe3sunsl. Conpsowcénnule 080UHble CEA3U.
Ilonyuenue u xumuyeckue ceoticmea ankaouenos. Peaxyuu npucoeounenus (2anoceHuposanus) u
ROAUMEPUAYUU ATIKAOUEHOS.

AnxunHbl. AnerwneH (3THH) M ero romonoru. Cmpoenue MoONeKYIbl ayemuiena.
I'omonornueckuit pan ankuHoB. Homenknarypa. M3oMepust yriiepogHOro ckeiera W IOJOXKEHHS
KpaTHOM CBs3U B Mouekyne. Meowcknaccosas usomepus. SP-I ubpuouszayus. XuMUYECKUe CBOMCTBA
(Ha npuMepe aleTWIeHAa): peakuu TMPHCOeIUHEHHUs (TaJOreHUpOBaHUE, 2udpuposamue,
TUApaTalys, cuopo2anloceHuposanie) Kak croco0 MOJIydeHHUs IMOJMMEPOB MU JPYIHX IOJIE3HBIX
NpOAYKTOB. ['opeHune anerusieHa Kak MCTOYHUK BBICOKOTEMIIEPAaTypHOTO IUIaMEHHU JJIsi CBapKU U
pe3ku MetaiuioB. [IpumeHeHue aleTuieHa.

Ilonusimue o yuxnoankanax.

ApeHbl (apoMaTHUYECKHe YIJIeBOAOpPOAbl). bBeH30n Kak mpencTaBUTENh apOMAaTHYECKUX
yraeBonopoaoB. Cmpoenue monekyavl 6eH301a. XWMHUYECKUE CBOWCTBA: PEAKUUU 3aMELICHMS
(raloreHMpOBaHKWE) Kak CHoco0 TOJMY4YeHHs XMMHUYECKHX CpPEACTB  3allUThl PAaCTeHHUH,
NPUCOETUHEHUsT (THAPUPOBAHKME) KaK JOKa3aTeJbCTBO HEINpPENeNbHOr0 XapakTepa OeH3oua.



Peakmuss ropenus. Toayon. Hzomepus 3zamecmumeneu. llpumenenue OeHzomna. [lecmuyuovl.
TI'enemuueckas cés3b apeHos ¢ Opyeumu yenee000pooamu.

Ilpupoonvie ucmounuxu yeneeo0opooos. Ilpupoonuviii eaz. Hegpmo. Ilonymuvie negpmsnvle
eazvl. Kamennwiii yeonv. I[lepepabomra negpmu. Ilepeconka negpmu. Pekmughukayuonnas KoioHHa.
bensun. Jluepoun. Kepocun. Kpexunme wnepmenpooykmos. Tepmuueckuii u KamaiumuyecKuti
kpexuneu. Iluponus.

Kucaopoacoaep:xamme oprannyeckne coelMHEeHNUs.

Kucnopoacoaepxaiue opranudeckue coenuHenus. OJHOATOMHBIC MpPEAeNbHbIE CIUPTHI.
Knaccudukanus, HOMEHKIATypa, M30MEpHUSl CIUPTOB. MeTaHON M 3TaHOJ Kak MpeICTaBUTENH
IpelebHBIX OJHOATOMHBIX CHUPTOB. [lepuumsiii, 6MOPUYHbIL U MPEMUUHBIL AMOMbL Y2lepood.
Booopoonas ceazy. Xumudeckue cBOICTBa (Ha MpUMepe METaHOoJIa U ATaHOJA): B3aUMOJCHCTBUE C
HATpUEM Kak CIOcO0 yCTaHOBJICHUS HAJTUYMS TUAPOKCOTPYIIIbI, pEaKlys C rajloreHOBOAOPOIaMHU
KaK CIoco0 IMOJy4yeHHs pacTBOpUTENEH, AeruapaTanus Kak crocod mogydeHus STuieHa. Peakius
TOPEHHUsS: CHUPTHI Kak TOIIMBO. Cnupmosoe oOpodcenue. @Pepmenmul. Booopoouvie ceazu.
[TpumeHneHue MeTaHosa U 3TaHoia. Pu3nosaoruueckoe AeMcTBUE METAHOJIa U 3TAHOJIA HA OPraHU3M
YeJI0BEKA. AIKO2ONUIM.

MHoroaroMHbie CHUPTHL. DTUJICHIJIMKOIb M TIIMLEPUH KaK MPEACTABUTENH MpeleabHbIX
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHast peakiiys Ha MHOIOATOMHBIE CIIUPTHI U €€ MPUMEHEHUE TS
pacro3HaBaHMsl TJIMIIEPHHA B COCTaBE KOCMETHYECKHX cpelcTB. [IpakTuyeckoe mNpHUMEHEHUE
STUJICHIJIUKOJIS U TJIHIIEPUHA.

®enon. Apomartmueckue cnupthl. CTpoeHHE MOJEKyIbl (eHona. Bzaumuoe enusHue
amomos 6 monexyne ¢gpenona. Xumuueckue c8oUCmMaa: 63aumooeticmsue ¢ Hampuem, UOPOKCUOOM
Hampusi, bpomom. Kauecmeennas peakyus Ha ¢heHou.

[Tpumenenue penona.

KapOonunpable coenuuenus. KapOoHwibHas rpynmna. ANbIeruaHas Tpymma. AJbICTHIBL.
Keronsl. U3oMepust u HOMeHKIaTypa. [lonyuenue u xumuveckue ceolicmea anvoecuoos. Peaxyuu
OKUCTeHUs U NPpUcoeouHenus anvoecudos. MetaHanb (GpopMalbaeru) U dTaHalb (ameTaabIeTu)
KaK MpeJACTaBUTEH MPEeAeNbHBIX albIerunoB. KauecTBeHHbIE peakiui Ha KapOOHUIBHYIO TPYIIITY
(peakuus «cepeOpsSHOTO 3epKanay, B3aumoaeicTBue ¢ ruapokcuaoMm meau (II)) u ux npumeneHue
JUIsi OOHAPY>KEHUsI TMPEETbHBIX albJETHI0B B MPOMBIIIIEHHBIX CTOYHBIX BOAAaX. TOKCHUYHOCTH
anbaeruioB. [lpuMenenue Gpopmanbaeruia u aleraibaeruia.

KapGonoBeie kucnotel. Kapboxcunvnas epynna (kapboxcoepynna). Hzomepus u
HoMeHKnamypa Kapoonogvlx Kuciom. OIHOOCHOBHBIE TpEJe/IbHbIE KapOOHOBBIE KHUCIOTHI.
Ilonyuenue 0OHOOCHOBHBIX NpedeNbHbIX KApOOHOBLIX Kuciom  YKCyCHas KHCIOTa Kak
MPEJICTAaBUTENb TPEIETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOHCTBa (Ha
npUMepe YKCYCHOW KHUCIIOTBI): peaklid C MeTallaMH, OCHOBHBIMU OKCHJIaMH, OCHOBAaHHUSIMH U
COJISIMU KaK MOATBEPKACHHUE CXOJCTBA C HEOPTaHMUYECKUMHU KHUCIOTaMH. Peakius srepudukanun
KaK Ccroco0 Moiy4eHHsl CIOXHbIX 3¢hupoB. I[IpumeHeHHe YKCyCHOW KHUCIOTHL. MypaBbHUHAs
kucnota. Anerartsl. [IpeacraBineHue o BRICHINX KapOOHOBBIX KUCIOTaX.

Cnoxnbie 2pupsl U xupbl. Homenxnamypa. TlonydeHne, XUMUIECKHE CBOMCTBA CIIOMKHBIX
a¢upoB. Peakius srepudukanuu. CrnoxhHble 3pUphl Kak TPOAYKTHI B3aUMOJCHCTBUS KapOOHOBBIX
KUCIOT cO crnuprtamu. [IpuMeHeHWe CIOXHBIX d(upoB B THUIIEBOH U mnapdromMepHOi
MPOMBINUICHHOCTH. JKUpPBI Kak ClIOXHBIE d(DUPBI TOUIEPUHA U BBICHIUX KapOOHOBBIX KHUCIOT.
PactutenbHble M JKUBOTHBIE JKHMpBI, HUX cOCTaB. Pacrno3HaBaHuWE pPACTUTENBHBIX >XMPOB Ha
OCHOBaHUU UX HEMpEAeNbHOro xapakrepa. [lpumenenue xupoB. ['uponn3 uWin OMbUIEHUE KUPOB
KaK CII0co0 MPOMBIIUIEHHOTO TOTYyYEHHS COJeH BBICIINX KapOOHOBBIX KHCIIOT.



Mpbi1d Kak coJid BBICIIMX KapOOHOBBIX KHCIOT. Moromue cBoiictBa Mbuia. Cunmemuueckue
Morowue cpedcmaa.

Vrneronpl. Knaccubukarus yrieBomoB. Monocaxapuabl. Onucocaxapuodwvi. Jlucaxapuisl.
Haxoxnenue yrineBojoB B MpHupojae. [roko3a Kak anpAeruocnupT. bpoxeHue TIIOKO3bI.
O®pykro3a. Caxaposa. [ uopoaus caxaposvi. Kpaxman u 1ejUr0103a Kak OMOJIOTHYECKHUE TOJTMMEPHI.
XUMHYECKUE CBOMCTBA Kpaxmajia M LEJUTI0JI03bl (THAPOJIN3, KaYEeCTBEHHAs PEaklHs C MOJOM Ha
Kpaxmall U ee MPUMEHEHHE /il OOHApPY)KEHUsI KpaxMmalla B IPOAYKTax muTaHus). [I[pumeHeHne u
Ounosnoruveckasi poiib yriaeBooB. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPHMEpE alleTaTHOTO
BOJIOKHA. Ayemunyennonosza Knaccugpuxayusa 6onokon.

Wnentudukanuss OpraHUYECKUX COEIUHEHUH. [enemuueckas c6:a3b Medcoy Klaccamu
opeaHudeckux coeourenuu. TUMBI XUMUYECKUX PEaKuii B OPraHUYECKON XUMHUH.
A3oTcojepxaiiye opraHnuyeckne coeinHeHusl.

AMuHOKHCHOTHI u Oenku. CocraB W HOMEHKIATypa. Amuwsl. Amunocpynna. AHuIuH.
THonyyenue u xumuyeckue c8oucmea aHuluHa. AMHHOKHUCIOTH Kak aM(pOTEpHbIE OpraHHYECKUe
coenuHeHus. Mzomepus u Homenxknamypa. bunonsapueiii uon. Ilentunnas cBs3b. buonoruueckoe
3HaueHue o-aMMHOKHCIOT. OOJacT NpPUMEHEHUS aMUHOKHUCIOT. Xumuueckue ceoiicmea
amunokucaom. Ienmuowl. I[lonunenmuowt. I nuyun. benku kak npupoasie ononoauMepsl. CocTan
U cTpoeHue OenkoB. XMMHUYECKHE CBOICTBa OeNKOoB: TuAposin3, AeHarypauus. OOHapykeHue
OeNKOB MpU TOMOIIM KAauyeCTBEHHBIX (I[BETHBIX) peakiuil. [IpeBpamienus OenkoB MUK B
opranu3me. buonornyeckue pyHkunu 6ENKoB.

Azomcooepacawue cemepoyuxnuyeckue coeourenus. Iupuoun. Iluppon. Hupumuoun. Ilypun.

Asomucmoie ocnosanusl.
Hyxneunosvie kucnomel. Hykneomuowi. Komniemenmaphule azomucmole 0CHOBAHUS.
Xumus u 300posve uenosexa. Papmarxono2uieckas Xumusl.
Xumusa nonumepos
Honumepvl. Cmenenv nonumepuszayuu. Monomep. Cmpykmypuoe 36eno. TepmonnacmuyHvle
noaUMepbL. CmepeopezynapHvle noaUMepbL. Honusmunen. THonunponunen.
Honumempagpmopsmunen. Tepmopeaxmuguvie nonumepsi. Denonropopmanrvoecuonvie CMObL.
Inacmmaccol. @enonnacmol. Amunoniacmol. Ilenonnacmol. [lpupoonwiii kayuyk. Pezuna. 200Hum.
Cunmemuueckue kayyyku. Cunmemuueckue onokna. Kanpon. Jlascan.

JdemMoHCcTpaumu.

e (OOpa3ipl OpraHMYECKHUX BEIIECTB U MaTepuanoB. Moieir MOJIEKy OPraHUYEeCKUX BEIIECTB

e OTHOIIEHHE ANKaHOB K KHCIIOTaM, IIeJiouaM, pacTBOpPY MepMaHTaHaTa Kaiaus U OpoMHOU
BOJIE.

e Moenu MOJIEKYJI TOMOJIOTOB M M30MepoB. [lonydyeHue aneTuineHa KapOUAHBIM CIIOCOOOM.
BzaumopeiicTBie aimeruieHa ¢ pacTBOPOM TIEepMaHTaHaTa Kajuus U OpOMHON BOJOW.
I'openue anerwnena. Pa3noxkeHue kaydyka MpU HAarpeBaHUM W HMCHBITAHHE MPOJIYKTOB
pa3ioxeHus. 3HAaKOMCTBO C oOpasliaMu KaydykoB. beH3on kak pacTBoputenb. ['opeHue
oenzona. OtTHomeHne OeH30a K OpPOMHOW BOJAE ¥ pAcTBOpPY IEepMaHTaHaTa Kajusl.
OKucneHne ToIyoJia

e PacTBopeHHE B aleTOHE Pa3IUYHBIX OpPraHMYECKUX BemecTB. OOpa3lpl MOIOMIMX U
YUCTSIIINX CPEACTB.

e  OOpa3im mIacTmacc,

JlabopaTopHbIe ONBITHI.
1. HsroromieHue Mojesei MOIEKY YIIIeBOAOPOIOB
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2. Os3HakomIIeHHE ¢ 00pa3IiaMu IPOIYKTOB HedTernepepaboTKu

3. Oxkwucnenwne 3ranona okcuaom menu (I1).

4. PacTBOpeHHE TIMIIEpUHA B BOJC U peakuus ero ¢ ruapokcuaom menu (I1).

5. Xumuueckue cBocCTBa GeHona

6. OkwucrneHnue MeTaHaius (3TaHaJIA) OKCHIOM cepedpa.

7. Oxucnenue Metasnais (3taHais) rugpokcuiom meau (1)

8. PacTBOpHMOCTH )KHPOB,I0KA3aTEILCTBO UX HEMPEACILHOTO XapaKTepa, OMBUICHUE YKHPOB.
9. CpaBHEHHE CBOICTB MBUIA U CHHTETHYECKUX MOIOIIUX CPEJICTB

10. CsaoiicTBa IIOKO3bI KaK aJbACTUIOCIUPTA.

11. BzaumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbIIMsL.

12. TIpurotoBiieHHE KpaxMaJbHOTO KJIeHCTepa M B3aUMOJCHCTBUE C HOIOM.

13. l'upponus kpaxmana. O3HaKOMIIEHHE C 00pa3liaMy MPUPOIHBIX U UICKYCCTBEHHBIX BOJIOKOH.
14. I1BeTHbIe peakuu Ha OCJIKH

IIpakTyeckue padoTnl

1.« IlonyuyeHue aTUIIEHA U U3YyYEHHE €TI0 CBOICTBY.

2. «[TomyyeHne yKCyCHOM KUCIIOTHI U U3yYCHHE €€ CBOMCTBY.

3. «PemieHune 3KcriepUMEHTANIBHBIX 3a/1a4 Ha PAaClIO3HABAaHUE OPraHUYECKHX BEILECTBY.
4. «Pacnio3HaBaHMe€ IJIACTMACC U BOJIOKOH.

2.2.Conep:xanue yueonoro npeamera 11 kiace (34y; 14. B Heneno)

TeopeTnueckne 0CHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMeHHast MOJIEb CTPOEHUS aToMa. DJIEKTPOHHAasi KOH(UTypaLus
atoma. OcHosHOe U 8030)dHcOeHHble cocmosHusi amomos. Kiaccudukanus XMMHYECKUX JIEMEHTOB
(s-, p-, d-a;mementbr). OCOOCHHOCTH CTPOCHHUS SHEPrETHYCCKMX YPOBHEH aroMoB d-3JIEMEHTOB.
Ilepuonnueckas cucrtema xumuuyeckux osnemeHToB J[.JMI. MenneneeBa. DU3MYECKUN CMBICIT
ITepuognueckoro 3akona (.M. MenneneeBa. IIpuunHBI U 3aKOHOMEPHOCTH WU3MEHEHUS CBOMCTB
AJIEMEHTOB M UX COEIMHEHHUH 110 MEpUOoiaM U IpynnaM. DJIEKTPOHHAs IPUPOJa XUMUUYECKOU CBSI3H.
DIEeKTPOOTpULIATEIbHOCTb. BUIbl XMMHUYECKOM CBs3M (KOBaJECHTHAs, HMOHHAsA, MeTajsIndeckas,
BOJIOPOJIHAs) U MEXaHU3Mbl ee oOpaszoBaHMs. Kpucmaniuueckue u amopghnvie eewjecmea. Tunwvi
KPUCMANIUYECKUX DeuemoK (AmoMHas, MONEKYIAPHAs, UOHHAA, Memaniudeckas). 3asucumocms
@uszuueckux ceoticme gewjecmea om muna Kpucmaniuieckou pewemxu. IIpuanael MHOrooopasus
BEIIECTB.
XuMuyeckue peakiiuy. ['omoreHHbie U rereporeHnble peakiunu. CKOpoCTh peakluu, ee
3aBHCHUMOCTB OT Pa3IMUHBIX (PAKTOPOB: MPUPO/IbI PEArHPYyIOIIUX BEIIECTB, KOHLEHTPAIUU
pearupyrouux BEeIECTB, TEMIIEPATYPhI, IUIOIAN PEAKIIMOHHON TOBEPXHOCTH, HAIMUMS
Katanuzaropa. Posib KaTam3aToOpoB B MPUPO/IE U IPOMBILIUIEHHOM Ipou3BojcTBe. OOpaTuMoCTh
peakuuii. XMMHUYECKOe paBHOBECHE U €r0 CMEIIEHUE MO JecTBUEM pa3InyHbIX (PaKTOpOB
(KOHIIEHTpalMsl peareHTOB UM MPOAYKTOB peaklMy, JaBJI€HUE, TeMIIepaTypa) JUIsl CO3JaHuUs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKHUX NIPOLECCOB. Jucnepcuvle cucmemvi. [lonamue o
Konnouoax (3onu, 2eau). Memunnvle pacmeopul. Peakuinu B pacTBOpax 3JIEKTPOJIUTOB. pH pacTBopa
KaK MOKa3aTellb KUCIOTHOCTHU cpeibl. ['uaponu3 comneil. 3HaueHrne ruIpoan3a B OM0JI0rHuYecKUX
00MeHHBIX Tporieccax. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IIPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KU3ZHEAEATENbHOCTH oprann3MoB. Heoprannyeckasi xumust
Mertasmibl. CriocoObl nostyueHust MeTayioB. Jlerkue u Tspkénble MeTauibl. JIerkomiaBkue 1
TYroIUIaBKHeE MeTauibl. MeTtannndeckue 31neMeHTsl A- n b-rpynn. Meap. Llunk. Tutan. Xpowm.
XKenezo. Hukens. [Tnatuna. Crinassl. Jlerupyromue no6asku. Yepueie metasuisl. L[BeTHbIE
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Metaiibl. YyryH. Ctans. JlerupoBanubie ctanu. OKCUBI M TUAPOKCUIBI MeTauioB. Hemerasebl.
[Tpocteie BemecTBa — HeMmeTalibl. YTiepoa. Kpemuawuit. Azot. ®ochop. Kucnopoa. Cepa. drop.
Xinop. Kucnornsie okcusl. Kucnopoaconepsxkaimiue kucinotsl. CepHasi KUCI0TA. A30THAsI KUCIIOTA.
Bonopoansie coeMHEHUST HEMETAJLIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTBIX BEIIECTB — METAJUIOB IJIABHBIX U
MOOOYHBIX MOATPYII (MeIb, >KEJIe30) U HEMETAIOB: BOJOpPOAA, KUCIOPOJa, TaJIOTEHOB, CEpPHI,
azora, (ocdopa, yriaepona, kpemHusi. Kopposus MeTayuioB: BHIBI KOPPO3WH, CIIOCOOBI 3alUTHI
METAJIJIOB OT KOPPO3UH. INeKmponu3 pacmeopos u pacniasos. llpumenenue snekmpoausa 6
NPOMbBLULTIEHHOCTU.

XuMHS U )KU3Hb

Hayunbsie meTonpl mo3HaHus B XuMuH. Vctounuku xumudeckod uHopmanuu. [lowck
uH(pOpMallMi MO Ha3BaHUSAM, HJEHTU(PUKATOpaM, CTPYKTYpPHBIM QopmynaaM. MoaenupoBaHue
XUMHUYECKHUX IIPOLIECCOB U SIBICHUH, XUMUYECKUU aHAu3 U cuHme3 KaK METOJbl HayYHOI'O
[O3HAHUS.

Xumus u 310poBbe. JlekapcTBa, (pepMeHThI, BUTAMUHBI, TOPMOHBI, MUHEPAJIbHBIC BOJBI.
[TpoGiieMbl, cBsA3aHHBIE C MPUMEHEHHMEM JIEKApCTBEHHBIX IpernaparoB. BpelnHble NPUBBIYKU U
dakTopbl, paspylalIIue 370pOBbe  (KypeHHE, YHNOTpeOJNeHHWE alKOrojis, HapKOMAaHUS).
Panmonansnoe nutanue. Iuwesvie 0obasku. OcHo8bl nuwesol Xumuu.

XvMHUs B TOBCEIHEBHOH ku3HU. Morwiue u uuctsmue cpeacrsa. Cpedcmea 60pvoOvbl
ObIMOBLIMU HACEKOMBIMU: penellienmbl, uncekmuyuowvl. CpeacTBa TNYHOW TUTUEHBI U KOCMETUKH.
[TpaBuiia Oe3omacHOW paboOTHI ¢ €IKMMM, TOPIOYMMH M TOKCHUYHBIMHM BELIECTBAMH, CPEICTBAMHU
OBITOBOM XMMUHU.

XUMHST M CETbCKOE XO35SMCTBO. MUHEpanbHbIe M OpraHuyeckue ymoopenus. Cpeactsa
3aIIMUTHl PACTCHUM.

Xumus U 3HepreTuka. [IpuponHsle HCTOYHUKM yriaeBOAOpPOnOB. [IpupoaHbIl ¥ NOMYTHBIN
He(TSAHOM ra3pl, UX cOCTaB U ucnoib3oBanue. CoctaB HeTu U ee nepepadoTka. HedrempoaykTor.
OxraHoBoe uucino OeH3uHa. OxpaHa OKpykaromed cpensl npu  HedTenepepaboTke U
TPaHCHOPTUPOBKE HEPTENPOIYKTOB. AJbTEPHATUBHBIE HICTOUHUKU YHEPTUH.

Xumust B crpoutenbctBe. lLlement. beron. Ilombop oNTUMambHBIX CTPOUTEIBHBIX
MaTepUajoB B MPAKTUUECKON JEATENHOCTH YeJIOBEKa.

XuMus U 3Kojorus. XMMHYECKOE 3arpsi3HEHUE OKPY’Kalolled cpeibl U €ro MOCIEACTBHS.
Oxpana rugpocgepsl, 104YBbl, aTMOCheps, (GI0psl U GayHbl OT XMMUUYECKOTO 3arps3HEHHUS.

JdemoHcTpaumu.

e Mopenu MOHHBIX, aTOMHBIX, MOJIEKYJISPHBIX U METAIIMYECKUX KPUCTAIIMYECKUX PEUIETOK.
e Mogenu MOJEKYII H30MEPOB U TOMOJIOTOB

e Pa3nuuHble TUMBI XUMUYECKUX PEAKIIUH, BUACOOIBITHl IO OPTAaHMYECKOM XUMUH.

e OOpa3ipl METAIIJIOB M KX COSIMHEHUH, CTUIAaBOB.

e BsaumopnelicTBHE METAIUIOB ¢ KUCIOPOJIOM, KMCIOTAMH, BOIOM.

e Jloka3zarenbcTBO aM(OTEPHOCTH ATIOMHUHUSA U €r0 THAPOKCHIA.

e BsaumopnelicTBue Menu U JKeje3a C KHUCIOPOJIOM; B3aUMOJIEHCTBHME MEIU M >Kejle3a ¢

KHCJIOTaMH (CepHasi, COJIsIHAsA).

o T[lonyuenue ruapokcunoB meau (1), okcuaa memu(ll).

e BsaumopnelicTBHE OKCUIOB U TUAPOKCUIOB METAJIOB C KMCIOTAMH.
e Jloka3arenbcTBO aM(pOTEpHOCTH coequHeHui amomuaus(L)

e  OOpa3Ipl HEMETAIIJIOB.
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e Mojenu KpUCTALIHYECKUX PEHIETOK aMas3a 1 rpadura.

e JlomydyeHne ammmaka M XJOPOBOJOPOJA, PACTBOPEHHME MX B BOJE, JOKA3aTeIbCTBO
KHMCJIOTHO-OCHOBHBIX CBOWCTB 3THUX BEILIECTB.

e (KWraHue yrisi U Cepbl B KUCIOPOJE, ONPEAEICHUE XMMHUYECKHX CBOMCTB IPOAYKTOB
cropanus. BsaumopneilcTBue ¢ MENbH0  KOHLCHTPUPOBAHHOM  CEpHOM  KHUCIIOTBI,
KOHILIEHTPUPOBAaHHOMN M pa30aBIEHHOM a30THOM KHCIIOTHI.

e OO0pa31pl CpeACcTB OBITOBON XUMHH, HHCTPYKLIUH 110 UX IPUMEHEHUIO.

JlaGopaTopHbIe ONBITHI.

1. H3yuenue BAMSHUA PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIMH

2. OmnpeneneHue peakluu Cpesibl YHUBEPCATbHBIM HHIUKATOPOM.

3. Tunmponus coneii.

IIpakTyeckue padoTnl

1. IlpuroroieHue pacTBOPOB C 3a/laHHOI MOJISIPHON KOHLIEHTpaLUE».

2. PemieHune skcriepMMEHTAIBHBIX 3314 IO TeMe «MeTauib»

3. Pemenue skcniepuMeHTaNBHBIX  3aja4 1o Teme «HemeTamibi»

2.3.HanpaBJjieHHs IPOEKTHOIi 1eSITeIbHOCTH 00YUYAIOIIMXCS:

Hamnpasnenns Cpox Ha3Banue npoekra
IIPOEKTHOMN eajau3anuu
P P 10 knacc 11 kiace
NEeATEIbHOCTH
oOyuaromuxcs
1. TBopueckoe CEHTSOPh XuMUs BOKpYT HacC Xumus 1eTomM
2. UccnenoBaTenbckoe STHBAPb Uccnenosanue cuera | HMccienoBanue BOIbI U3
KpaHa
arpelib HccenenoBanue noussl | MccnenoBanue BoJbI U3
pexu
3. IlpakTuko- HOSAOPb- N3yuenue Yro ckpbIBaeT
OPHUEHTUPOBAHHOE nexadpb XMMHUYECKHX BEIIECTB yIaKOBKa IPOAYKTOB?
B OBITY
4. VlapopmanmionHoe MapT YuéHble- XUMHUKHU AKTyaJIbHBIE OTKPBITHS
XUMHH.
5. Urposoe arpenb-Mai 3aHumaTenpHas U3 gero caenanbl
XUMUS UTPYLIKH?
6.CounansHoe Mau Yrunuzauus Komy HyxHa xumus?
MIOJINMEPOB

3. TemaTuueckoe IJIAHUPOBAHHUE C ONPeaCICHUEM OCHOBHBIX BU/10B y‘-l66HOI7[ ACATECJIbHOCTH
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TeMbl, BXoas e B TaHHbLIH
pasnaeJ

OcHoBHOe cogepKaHue
1o TeMam

XapaKTepucTHKAa OCHOBHBIX
BU/I0B 1eATEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHIi)

10 xaacc

Teopust XHMHYECKOI0 CTPOEHHSI OPraHnYecKux coequnenuii. [Ipupoaa xumuyeckux cBsizeii. (4 q)

Opranuueckue
[TosiBnenue u

BELICCTBA.
pa3BUTHE
OpraHNYEeCKOM XUMHUHU KAK HAyKH.
XUMHUYECKOE CTpOEHUE KaK
IOPSIIOK COCIMHEHHsI aTOMOB B
MOJIEKYJIe

CorjiaCHoO nux

BaJICHTHOCTH. OCHOBHBIE

IMMOJIOKCHUSA TCOPHUH XHMHNYCCKOI'O

CTPOEHUS OpraHUYeCKUX
COE€IMHEHUN A.M. byrneposa.
Yraepoanslii CKEJIeT
OPraHUYeCKOu MOJIEKYJIBI.
KpaTtHOCTP XMMHYECKOH CBS3H.

3aBUCHUMOCThH CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOEHUSI MOJEKYII.
N3zomepus u uzomepsl. [lonstue o

GbyHKIIMOHATBHOU rpyIIe.
[TpuHuuMIBI KJIacCU(pUKAIIUU
OpPraHUYECKUX COEMHEHHUI.
CucremaTtudeckas

MEXIYHApOJAHAs HOMEHKJIATypa U
IIPUHIUIIBI oOpa3oBaHMs
Ha3BaHUU OpraHUYECKUX
CoeMHEHUN. MecTo U 3HaueHHe
OpraHUYEeCKOM XUMHUU B CUCTEME

C€CTCCTBCHHBIX HAYK.

1.ITpeameT opraHM4EeCKOM XUMHUH.
Teopusi XUMUYECKOTO CTPOCHUS
OpraHUYEeCKHUX BEILECTB.
2.OCHOBHBIE I10JIOKEHUSI TEOPUU
XUMHUYECKOTO CTPOCHUS
OPraHUYECKUX COCTUHEHUI
A.M. bytneposa.

3. CocTosiHUE 3JIEKTPOHOB B
aToMe. DJIeKTpPOHHAs MpUpoa
XUMHUYECKUX CBSI3EU B
OPTraHUYECKUX COCTMHCHHSIX.

4. Kitaccudukanusi coeTMHEHUH
OpraHUYECKHUX.

HMemouncTpanuu. OOpasisl
OpraHUYECKUX BEIIECTB U
MaTepuanoB. Mojenu MoeKys
OpPraHHYECKUX BEIIECTB

OOBACHATD, TOYEMY
OpPraHUYECKYI0 XUMHIO BBIJECIUIN
B OTZEJIbHBIN pa3aes XUMHUH.
[TepeunciaTe OCHOBHBIE
IIPEANOCHIIKA BOZHUKHOBEHUS
TEOPUU XUMUYECKOTO CTPOCHHUSI.
Pa3znuyath TpM OCHOBHBIX THIA
YIJIEPOJHOTO CKelleTa:
Pa3BETBIIEHHBIM,
HEPa3BETBJICHHBIN U
HUKIM4ecKuil. OnpenensTh
HaJINYUE aTOMOB YIJiepoa,
BOJIOPOJIa U XJIOpA B
OpraHMYECKUX BEIIECTBAX.
Paznuyath noHsTHS
«BJIEKTPOHHAs 000JI0UKa» U
«OJIEKTPOHHAs! OPOUTATIBY.
N306paxkaTh 1MEeKTPOHHBIE
KOH(UTypaluyu aTOMOB
3JIEMEHTOB 1-TO U 2-TO epUoI0B
C TIOMOIIIBIO 3JIEKTPOHHBIX U
rpaduyecKux 3IEKTPOHHBIX
dhopmyn. OOBSICHATH MEXaHU3M
00pa3oBaHus U OCOOEHHOCTH G- U
7~ cBA3eil. OnpenensaTs
MPUHA]JIEKHOCTh OPTraHHYECKOTO
BEIIECTBA K TOMY WJIH HHOMY
KJIacCy 1O CTPYKTYpHOU hopmyiie
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2. Yraesoaopoasi (10 1)

2.1. IlpenenbHbBIE YTIAEBOAOPOIBI — AITKAHBI (2 )

[IpenenbHble YraeBOAOPOABI
(amkanbr). Bo30yxaéanoe
COCTOSIHUE aToMa YIJIepoJa.
['ubpuu3anmst aTOMHBIX
opOutaneit. ['omosoru.
["'omonoruyeckasi pa3HOCTb.
["'omosnoruyeckuii psi.
MesxyHapoiHass HOMEHKJIATypa
OpTraHUYECKUX BEILIECTB.
W3omepus yriepoJHOro CKellera.
Peakuuu 3amenienus
(rajmoreHupoBaHue),
JIETUIPUPOBAHUS, U30MEPHU3ALUU
ankaHoB. llenHbie peakiuy.
CBOOOIHBIE paIUKAIIBI.
["anoreHonpou3BOIHBIE aJTKAHOB

5. DIIeKTpOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE
ajKaHoB. [ 'oMonoru u u3omepsl
AJIKaHOB.

6. MeTtan — npocTenimit
MIPEACTABUTEND AJIKAHOB.
Hemoncrpauuu. OTHOIICHUE
AJIKaHOB K KHCJIOTaM, WLIeJIoYam
pacTBOpy IlepMaHraHaTa Kajius u
OpoMHOI1 BojIE.

JlabopaTopHbIii ONBIT.
W3rorosneHue Mozaeneil MOJIEKy
YTJIEBOJOPOIOB

OOBACHATH TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ AJIKAHOB Ha
OCHOBE IPEJICTABIECHUNA O
ruOpuau3ay opouTaneit aroma
yriepoza. M3roraBnuBath
MO/JIEJIM MOJIEKYJI AJIKaHOB,
PYKOBOJICTBYACh TEOpUEH
XUMHUYECKOTI'O CTPOEHUS
OpPraHUYECKUX BEILECTB.
OTnMyaTh rOMOJIOTH OT
n3omMepoB. Ha3pIBaTh ajkaHbl 110
MEXAYHApOJIHONW HOMEHKIIATYype.
CocTaBisTh ypaBHEHHUS
XUMHUYECKHUX peaKIuid,
XapaKTepU3YIOIUX XUMUYECKHUE
CBOWCTBa METaHa U €ro
romMoJoros. Pemarp pacuérHeie
3aJa4u Ha BBIBOJ ()OPMYITBI
OpPraHMYECKOT0 BEIIECTBA

2.2. HenpenenbHbIE yrieBOI0PO/IbI

(ayIKeHBI, aTKaIMEHbI U AJIKUHBI) (4 4)

Kpatnsbie cBsa3u. HenpenenbHbie
YTII€BOAOPOABI. AJKEHBI. SP -
['uGpunuzanus. TeH (ITUIICH).
N3omepus nonoKeHus IBOMHOMN
cBa3u. IIpocTpancTBeHHAsA
nu3oMepus (CTEpPeO-u3oMepusl).
Peaknnn nmpucoennHeHus
(ruapupoBaHue,
raJJoreHUpOBaHUE, THIpaTaIus),
OKHCJIEHH U TIOJIUMEPU3ALINH
aJIKEHOB. BBICOKOMOJIEKYIISIpHBIE
coenuHeHus. KauecTBeHHbIE
pEeaKIMu Ha IBOWHYIO CBS3b.
AnkaaueHsl (IMeHOBBIE
yriaeBoaopoasl). JJuBuHmn
(Oyranuen-1,3). U3onpen (2-
MeTunoyraauen-1,3).
Cornpsik€HHbIE TBOWHBIE CBS3H.
Peakuuu npucoeuHeHus
(raloreHUpPOBaHUA) U

7. HenpenenbHbIE yIrieBOIOPOIBI.
AJIKEHBI: CTPOCHHUE MOJIEKYI,
TOMOJIOTHUS U U30MEPHS.

8. Ilpakxmuueckas paboma 1
«ITosyyeHue 3THIIEHA U OTIBITHI C
HUAM.

9. AnKaIUEHBL.

10. AuerumneH u ero roMoJIOTH.
Jdemoncrpanuu. Monenu
MOJIEKYJI TOMOJIOTOB U U30MEPOB.
[Tonyuyenue aneruieHa
KapOUHBIM CIIOCOOOM.
B3anmoneiicTBue arieTuieHa ¢
pacTBOPOM TepMaHTaHaTa Kajus
u OpomHO# Bojioil. ['openue
aneruieHa. Paznoxxenue kaydyka
MIpU HAarPEBAHUM U UCTIBITAHUE
MPOJIYKTOB Pa3JI0KEeHHUS.
3HAKOMCTBO C 00pa3iamMu
Kay4yKoB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJIBI ATHJIEHA HA
OCHOBE IIPEJCTaBICHUN O
rUOpUAN3AIIMI ATOMHBIX
opOuTaneit yrieposa.
N3006paxaTh CTpyKTYpHBIE
(hopMyITBI ATKEHOB U UX
M30MEPOB, HA3bIBaTh AJIKEHBI 110
MEXyHApOJIHON HOMEHKIIAType,
COCTaBJIATH (POPMYIIBI ATTKEHOB I10
WX Ha3BaHMSIM.

CocraBnATh ypaBHEHUs
XMMHYECKHUX PEaKIUi,
XapaKTepU3YIOIINX XUMHYECKHE
CBOMCTBA alKeHOB. [lomyyaTs
3TWIEH. /JJoka3pIBaTh
HEIpeIeIbHbIN XapaKTep dTUIICHA
C MIOMOILBIO KaU€CTBEHHOU
peakLuy Ha KpaTHBIE CBA3H.
CocraBnATh ypaBHEHUs
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MOJIMMEPU3AIIH ATIKAHECHOB.
AnerunieH (3TuH). MexkiaccoBas
nzomepus. Sp-I' mbpuanzanus
AIIEKTPOHHBIX OpOHUTATICH.
Peakuuu nmpucoennHenus,
OKHCIICHHS U MOJIMMEPU3ALUT
QIKMHOB

XUMHYECKUX PEaKIUi,
XapaKTEePU3YIOITUX
HENpeIeNIbHBIN XapakTep
ankaaueHoB. OObIICHATH SP-
THOPUAN3AIIIO U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJIbI alleTUJICHA, Ha3bIBaTh
TOMOJIOTH alleTHJIEHA I10
MEXIyHApOJHOW HOMEHKIIAType,
COCTaBJISITh YPABHECHHSI PEaKITUH,
XapaKTEePU3YIOITUX XUMHUCCKHE
CBOMCTBA alleTHJICHA

2.3. Apensl (apoMaTHUUECKHUE YIIIEBOIOPOIbI) (2 1)

Apenbl (apomaTHueckue
yraeBonopoanl). bensor.
benzonpHoe Koub110. TOmyoOII1.
N3omepus 3amecTutenei.
Peaknuu 3amerenus
(ranoreHMpoBaHUE, HUTPOBAHUE),
OKHCJICHUS U IPUCOCTUHEHUS
apeHoB. [lecTuunmpl.
I'eneTrnueckas CBSI3b apEHOB C
JPYTUMU YTIE€BOAOPOAAMHU

11. beH3oi 1 ero roMoJIory.
CaoiicTBa 6€H3051a U €T0
TOMOJIOTOB.

12. Tonyon. H3zomepus
3amecmumernetl.
JemoncTpaumnu. bensoin kak

pactBopuTelb. ['opeHue 6eH3oma.

OtHo1enue 0eH3ona Kk OpOMHOM
BOJIC U PacTBOPY IIEpMAHTaHATA
kanus. OKHCIIEHHE TOIyouIa

OOBSACHATD NEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI O€H3071a.
N306paxaTh CTPYKTYPHYIO
(dhopmyny OeH3om1a IByMs
CIroco0amu.

OOBACHATH, KaK CBOMCTBA
OeH301a 00YCIOBIICHBI
CTPOCHUEM €T0 MOJIEKYJIBI.
CocTaBisATh ypaBHEHUs PEaKLIHiA,
XapaKTePU3YIOIINX XUMHUYECKUE
CBOMCTBaA OCH30JI1a U €0
TOMOJIOTOB

2.4. TlpupoaHble UCTOYHHUKY U NepepaboTKa yriaeBoa0pooB (2 u)

[Tpuponnsiii raz. Hedrs.
[TonryTHbIE HEPTAHBIE ra3bl.
KaMeHHBI yrons.

[Teperonka nedru.
PexTudukanuonHas KoJOHHA.
bensun. Jlurpoun. Kepocus.
KpexuHr HedTenpoayKToB.
ITnponn3

13. TIpupoaHbIE UCTOYHUKU
yrieBogopoaos. [lepepaboTka
HePTH.

14. KontpoabsHas padora 1 no
TemaM «Teopusi XUMHUYECKOTO
CTPOEHUS OPTaHNYECKUX

COEMHEHUIN», «YTIIEBOAOPOIBD».

JlabopaTopHbIii ONBIT.
O3HakomJieHHE ¢ 00pa3laMu
MIPOIYKTOB HedTenepepaboTKI

XapakTepru3oBaTh COCTAB
MPUPOIHOTO raza U MONMYTHBIX
HE(TSHBIX Ta30B.
XapakTepus3oBaTh CIIOCOOBI
nepepaboTku HePpTU. OOBACHATH
OTIu4Me OEH3UHA MPSIMOIL
MEPETOHKHU OT KPEKUHT - OCH3UHA.

3. Kucaopoaconepxamue opranudeckue coeqrunenus (11 1)

3.1. Cnuprtsl u denons (3 u)

Kucnopozaconepxariue
OpraHUveCKHe COCTUHEHHS.

15. OgHoaToMHBIE TIPEEIbHBIE
CITUPTEHI.

N3o6paxaTs 0011yto hopmyiy
OJTHOATOMHBIX TIPEIEITBHBIX
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OpnHoaToMHBIE TpeieNIbHbIC
cnupThl. DyHKIIMOHATIBHAS TPpyINa
CIIUPTOB. MeTaHO (METHIIOBBIN
cnupT). ITaHoa (ITHUIOBBIN
cnuprt). [lepBruHbIi, BTOPUYHBII
Y TPETUYHBIA aTOMBI yIiIepoaa.
Bonoponnas cBsa3b. CiuproBoe
Opoxenue. GEepMEHTHI.
Bonoponansie cBsi3u. AJTKOTOJIM3M.
MHoroaromMHbie CIIUPTHI.
OTUIEHTJIMKOIb. | TuiiepuH.
KauecTBenHas peakuus Ha
MHOI0aTOMHBIE CIUPTHI. DEHOJIBI.
ApoMaTu4ecKue CIupThl.
KavecTBenHnast peakuus Ha peHOI

[Tonydyenue, xuMuueckue
CBOICTBA U MPUMEHEHHE
OJTHOATOMHBIX TIPEICITBHBIX
CIHPTOB.

16. MHOrOaTOMHBIE CIIUPTBHI.
17. ®eHosbl U apoMaTUYECKUE
CIIUPTEHIL.

JlaGopaTopHble ONBITHI.
OxucIieHne dTaHOIa OKCHIOM
meu(IT). PactBopenue
TJIUIICPUHA B BOJIC M PEAKIIHSI €r0
¢ ruapokcugom menu(Il).
XuMu4eckue cBoiicTBa (heHoa

cupToB. OOBIACHATH
o0Opa3oBaHKe BOJOPOIHOM CBSI3U
U e€ BIUAHNUE HA PUBNYECKUE
cBoiicTBa criupToB. COCTaBIAThH
CTPYKTYpHBIE (hOPMYJIBI CITUPTOB
U UX U30MEPOB, HA3bIBATh
CIIUPTBI 110 MEXKAYHAPOIHON
HOoMeHKIaTtype. OOBSCHATh
3aBHUCHUMOCTb CBOMCTB CITUPTOB OT
Hanu4yusi GyHKIMOHAIBHON
rpymisl (-OH). CocraBnsarh
YpaBHEHUsI PEaKLHUU,
XapakTEPU3YIOLIUX CBOMCTBA
CIIUPTOB U UX IPUMEHEHUE.
XapakTepu3oBaTh
(hu3HOIOrHYecKoe JIeHCTBHE
MeTaHoja u 3TaHona. CocTaBisaTh
ypaBHEHUS pPeaKIuii,
XapaKTEepU3YIOIINX CBOMCTBA
MHOTOATOMHBIX CIIUPTOB, U
IPOBOUTH KAYECTBEHHYIO
peakLro Ha MHOTOaTOMHbBIE
cnupThl. OOBICHATH 3aBUCUMOCTh
CBOMCTB (peHOIIA OT CTPOEHUS €ro
MOJIEKYJIbI, B3AUMHOE BIUSHUE
aTOMOB B MOJIEKYJIe Ha pUMepe
(enona. CocTaBisATh ypaBHEHUS
peaxIuil, XapakTepu3yoIux
XUMHUYECKHE CBOMCTBA (peHoa

3.2. Anpaerujibl, KETOHBI U KApOOHOBBIE KUCIIOTHI (3 1)

KapOonunbHbie coeTMHEHUSI.
Kap6onumnpHas rpymnma.
Anpaeruanas rpymna.
Ampaerunsl. Keronsl. Peakmun
OKHUCJIEHUS U TPUCOETUHEHUS
anmpierngoB. KauecTrBennble
peaKIu Ha alibJIeTU/IbI.
KapOoHOBBIE KHCIIOTHI.
Kapb6okcunpHas rpyrmra
(kapOokcorpymmna).
OIHOOCHOBHBIE IIPEIETbHBIE
KapOOHOBBIE KHCIIOTHI.
MypaBbuHas KACIIOTa. YKCyCHast
KHCJIOTa. AIleTaThI

18. KapOoHmibHBIE COCTMHEHUS
— anbAETUbl U KETOHBI.
CBolicTBa U IPUMEHEHUE
aJbJIETUIOB.

19. Kap6oHOBbIE KMCIIOTHI.
XUMHUYECKUE CBOWCTBA U
MPUMEHEHHUE OJTHOOCHOBHBIX

IpelebHBIX KAPOOHOBBIX KUCIIOT.

20. Ilpaxmuuecxas paboma Ne2
«lonmyuenue u cBoMcTBa
KapOOHOBBIX KHCIIOT.
JdemoncTpanuu. Pactsopenue B
alleTOHE Pa3JIMYHBIX
OpraHNYECKHUX BEIIECTB.

CocTaBnsth GpopMysIsl HU30MEPOB
¥ TOMOJIOTOB aJIbJIETHJIOB U
Ha3bIBaTh UX IO MEKIYHApPOIHON
HOMeHKJaType. OObSICHATh
3aBHCHUMOCTh CBOMCTB
QIIBJIETU/IOB OT CTPOCHUS HX
(YHKIIMOHATILHOM TPYTIIBL.
[TpoBOIUTH KaueCTBEHHBIC
peaKIy Ha aJIbICTH/IBI.
CocTaBisTh ypaBHEHUS PEAKLIUH,
XapaKTepU3YIOIUX CBOICTBA
anpaeruioB. CocTaBlIsATh
(opMyJIBI H30MEPOB ¥ TOMOJIOTOB
KapOOHOBBIX KUCIIOT U HAa3bIBATh
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JlaGopaTopHbie ONbITHI.
Okwucrienre MeTaHas (dTaHas)
okcusom cepedpa(l). Okucienne
MeTaHajs (3TaHas)
rugpokcuaom meau (I1)

UX 10 MEXKTYHapOAHOMN
HOoMeHKJIaType. OOBSCHATH
3aBUCHUMOCTB CBOMCTB
KapOOHOBBIX KUCIIOT OT HAINYHS
(GyHKIMOHATBHON TPYIIIHI (-
COOH). CocraBnsTh ypaBHEHUs
peakuuil, XapaKTepU3yOInX
CBOMCTBA KapOOHOBBIX KUCIIOT.
[Tomyyath yKCYCHYIO KUCIIOTY U
JI0Ka3bIBaTh, YTO 3TO BEILECTBO
OTHOCHTCS K KJIACCy KUCIIOT.
OTnnyaTh MypaBbUHYIO KUCIIOTY
OT YKCYCHOH C IIOMOIIBIO
XUMUYECKHUX PEAKLIUN.

3.3. Caoxuble 3¢upsl. Kupsr (2 1)

Crnosxusble 3¢upsl. Peakuus
srepudukaruu. [llenounoit
TUAPOIIN3 CIOXKHOTO dupa
(ombuieHue). XKupsl.
CuHTeTH4eCcKre MOIOLINE
CpencTBa.

21. Cnoxubie 3GuUpHI.

22. XKupsl. Moroniue cpeacTna.
JemoncTpamun. O6pasis
MOIOIIUX W YUCTAILIUX CPEICTB.
JlabopaTopHbIe ONBITHI.
PacTtBOpUMOCTB KHMPOB,
JIOKa3aTeJIbCTBO MX
HENpPEeIeIbHOr0 XapakTepa,
OMbUICHHE KUPOB. CpaBHEHHE
CBOICTB MbLIa U CHHTETHYECKUX
MOIOIIUX CPEJICTB

CocTaBisATh ypaBHEHUS peakui
stepuuxanyu. OObICHITH
OHOJIOTUYECKYIO POJIb JKUPOB.
CobnronaTh npaBuiia
0e30macHOro 00paIeHus co
cpencTBamMu OBITOBOM XUMUM

3.4. Yrnesoas! (3 4)

VYrneBonabsl. MoHOCaxapHIbl.
I'mroko3a. @pykro3a.
Onurocaxapuasl. Jucaxapumas.
Caxapo3sa. [Tonucaxapumpi.
Kpaxman. I'nukoren. Peakuus
nonukoHaeHcanuu. KauecrseHnas
peakuus Ha kpaxmai. [lemntonosa.
ALIeTHIIIIETUTION03A.
Knaccudukanust Bo1okoH

23. YraeBojsl. ['moko3a.
Omnurocaxapuasl. Caxapo3a.
24. Ilonucaxapunbl. Kpaxmai.
Lentromno03a.

25. Ilpaxmuueckas paboma 3
«Pemenne 3xcrepuMeHTaIbHbIX
3a/1a4y Ha MOJy4YEeHUE U
pacrno3HaBaHHE OpraHUYECKUX
BELIECTB.

JlaGopaTopHbie ONBITHI.
CBoIICTBA TIIFOKO3bI KaK
aNbACTUIOCTIUPTA.
B3anmoneiicteue caxapossl C
TUAPOKCUIOM KaJIbLIMSI.
[IpuroroBneHnue KpaxmMaibHOTO
KJIEHiCTepa U B3aMMOJICHCTBHE C

OOBACHATH OMOJIOTHYECKYIO POIh
NII0KO3BL. [IpakTnueckn
JOKa3bIBaTh HAJIMYNE
(YHKIIMOHATTFHBIX TPYIII B
MOJIEKYJIE TJIFOKO3BI.

OOBsCHATD, Kak CBOMCTBA
caxapo3bl CBA3aHbl C HATMYHEM
(YHKIIMOHATIBHBIX TPYII B €€
MOJIEKYJ€, U Ha3blBaTh 00JacTH
MIPUMEHEHHUS CaXapO3bl.
CocTaBisiTh ypaBHEHUS PEaKIUU,
XapaKTEepU3YIOIINX CBOMCTBA
caxapo3sl. CocTaBIATh
YPaBHEHUs PEAKLUI TUApoIn3a
Kpaxmalia ¥ MOJIMKOHIEHCAI[U!
MoOHoOcaxapuaoB. [IpoBoauTs
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nonom. I'maponus kpaxmana.
O3HakoMiIeHHE C 00pa3aMu
MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH

KaueCTBEHHYIO PEaKklUIoO Ha
Kpaxman

4. A3oTcoaeprkaiye opraHnudyeckue coequHenus (5 1)

A3oTcozepkaliue opraHu4ecKue
COeUHEHUSI. AMUHBI.
AmuHorpyrmmna. AHUJIYH.
AMUHOKHUCIOTHL. bunossipHbIii
noH. [lentuanas (amuaHas)
rpynna. [lentuanas (amuaHast)
cBs13b. Ilenrtuapl. IlomunenTuaml.
['munun. benku. Ctpykrypa
0eJIKOBOM MOJIEKYJIbI (IEpBUYHAS,
BTOpUYHAs!, TPETUYHAS,
yeTBepTU4HAA). JleHaTypanus u
ruaponus 6enkoB. L[BeTHbIe
peaxiuu Ha OeNKu.
AzoTcoaepikaiue
TeTePOLMKINYECKUE COETUHEHUSI.
ITupuun. upposn. [Inpumuaus.
IlypuH. A30THCTBIE OCHOBAHUS.
HykiienHoOBbIE KHCTOTHI.
Hyxneotuasl. KommnnemeHnTapusie
A30THCTbIE OCHOBaHHUSI.
®apmakonoruyeckas XuMus

26. AMUHBL.

27. AMuHOKUCIOTHI. benku.

28. AzoTcoaepxariue
reTepOLUKINYECKUE COCTMHEHHUS.
HyxienHoBbie KHUCIOTHI.

29. Xumus 1 3J0pOBbE YEIIOBEKA.
30. KonTpoabHas padora 2 1o
temaM «Kucnopozacoaepaune
OpTraHUYECKUE COCAMHEHUS,
«A3oTcoepKallue OpraHnyecKue
COCTUHEHUS.

JlaGoparopHblii onbIT. [[BeTHBIC
peaxkiuu Ha OeNKu

CocTaBnTh ypaBHEHMS
peakuui, XapakTepH3yIOIIUX
CBOICTBAa aMUHOB.

OOBACHATH 3aBUCUMOCTh CBOWCTB
AMUHOKHCIIOT OT CTPOCHHUS UX
(bYHKIIMOHATIBHBIX TPYIIIL.
Ha3zpiBaTh aMHMHOKHUCIIOTHI 110
MEKIyHApOAHOW HOMEHKIIATYpPE
U COCTaBJIATH YpaBHEHUS
peaxiuii, XapaKTepU3yIOIINX UX
CBOMCTBA.

OOBACHATH OMOIOTUYECKYIO POJIb
0ENKOB U UX MPEBPALICHHI B
opranusme. [IpoBoauTh UBETHBIE
peaknuu Ha OeNKu.

OOBSICHATH OMOJIOTUIECCKYIO POJTh
HYKJICHHOBBIX KUCIIOT.
[Tonb30BaTbes HHCTPYKLIKEH K
JIEKapCTBEHHBIM MpernapaTraM

5. Xumus nosumepos (4 4)

[Tomumepsl. CTeneHb
nosmmMepusanuu. MoHomep.
CTpyKTypHOE 3BEHO.
TepMoruiacTu4HbIE
nosmMepsl. CTepeoperyisipHble
nosuMmepsl. [loauaTunes.
[TonunponumieH.
[TonmuterpadTopaTHiieH.
TepMopeakTUBHBIE MOJIMMEPHI.
®enonodopmanbaeruIHbIe
cMmoutbl. [Tmactmaccsl.
®enHomnnacTbl. AMHHOIUIACTHI.
Ilenonnactsl. IIpupoaHsblit
Kayuyk. Pesuna. D00HHT.
CuHTEeTHYECKHE KaydyKH.
CuHTeTH4ecKe BOJOKHa.

31. CunTeTnyeckrue MOJIMMEPHI.
KonzgeHncannoHnHsle MOIMMEpHI.
IleHomnIacTsl.

32. Ilpaxmuyeckas paboma 4
«Pacnio3HaBaHue racTMace u
BOJIOKOH.

33. Opranuueckas Xumus,
YeJI0BEK U MPHUpO/Ia.

34. VIToroBblil ypok 1o Kypcy
xumun 10 knacca.
Jemoncrpanuu. OGpasist
IJIACTMACC, CHHTETUYECKUX
Kay4yKOB ¥ CHHTETUYECKUX
BOJIOKOH.

JlabopaTopHBIi ONBIT.
CaoiicTBa KanpoHa.

3anuckIBaTh YpaBHEHUSI pEaKIIUil
MOJTMMEpPH3alIiU. 3aiChIBaTh
YpaBHEHUS peaKlMii
MOJIMKOH/ICHCAIINH.
Pacnio3naBath oprannyeckue
BEIIECTBA, MCIOJIb3Ys
KAueCTBEHHbIC PEAKIINU
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Kanpos.

11 kiaace

1. IToBTOpeHue kypca xumuu 10
kiacca (1 u)

1. Teoperudeckne ocHOBbI Xumuu (19 1)

1.1. Baxxneinme XuMUYECKHE TTOHATHS U 3aKOHBI (4 1)

XUMHAYECKUHN 3JIeMEHT. ATOMHBIN
HOMEp. MaccoBoe 4ucio.
Hyxnuael. Pagnonykinuas.
N3oTomnbl. 3aKOH COXpaHEHUS
MACCEI BEIISCTB. 3aKOH
COXpaHEHUs U MPEeBpaIICHUs
sHepruu. JedekT macchl.
[Tepuonnueckuii 3aKoH.
DOneKkTpoHHas KOHPUTYpaLUs.
I'padpuaeckas 3yeKTpOHHAS
dopmyna. s-, p-, d-u f-
OneMeHTHl. JIaHTaHOUIBI.
AxTtunonabl. VMckyccTBeHHO
MOJIYYCHHBIC 3JIEMEHTHI.
Banentnocts. Bogopoansie
COeIMHEHH

2. XUMUYECKHU DJIEMEHT.
Hyxmuasl. U3oTonbl. 3akoHbI
COXpaHEHHUS MacChl U SHEPTUU B
XHMHH.

3. [lepuoanueckuii 3aKoH.
Pacnipenenenne 21eKTpOHOB B
aToMax dJIEMEHTOB MajbIX U
OOJIBIITNX MTEPHUOIOB.

4. ITonoxxeHue B MEPUOIAYECKOM
cHUCTEeMe BOJIOpO/Ia, JAaHTAHOHUIOB,
AKTHHOUJIOB ¥ UCKYCCTBEHHO
MOJTYYEHHBIX JIEMEHTOB.

5. BaneHTHOCTH M BaJICHTHBIE
BO3MOXKHOCTH aTOMOB

[TepeuncnaTs BaxHeme
XapaKTePUCTUKU XUMUYECKOTO
aneMeHTa. OOBICHATD pa3indue
MEX]Ty TOHATUSAMH «XUMUYECKUN
AIEMEHTY, KHYKIIH», «U30TOID».
[TpuMeHsTh 3aKOH COXpaHEHUs
Macchl BEIIECTB MPU
COCTaBJICHUH YPaBHEHHIA
XUMHUYECKHUX PEaKIIU.
OnpenensTb MaKCUMAJIBHO
BO3MO>KHOE YHCJIO JIEKTPOHOB Ha
SHEPreTUYEeCKOM YPOBHE.
3anuceiBaTh rpaduyeckue
AJIEKTPOHHBIEC (POPMYIIHI S-, P- U
d-anemeHTOB. XapakTepr30BaTh
MOPSAIOK 3aTIOTHEHUS
JIEKTPOHAMH SHEPreTUYECKUX
YPOBHEN U MOJYPOBHEN B
aroMax. OOBICHSITE, B UYéM
3aKJTI0YaeTCsl (PU3NIECKUNA CMBICIT
TIOHATHUS «BATEHTHOCTHY.
OOBACHATD, YEM OTIPEICIISIFOTCS
BaJICHTHBIE BO3MOXHOCTH aTOMOB
pa3HbIX 1eMeHTOB. COCTaBIATh
rpaduyeckre 3JIeKTPOHHbIE
¢bopmyisl a3ora, pocdopa,
KHCJIOPO/a U CEpPBI, a TAKXKe
XapaKTepU30BaTh N3MEHEHHS
paznycoB aTOMOB XUMHUYECKHX
3JIEMEHTOB 10 Nepuoaam u A-
rpyIIaM MepuoInIecKon
TaOIULIBI

1.2. Crpoenue BemiectBa (3 1)

Nonnas cBs13b. KoBaneHTHas
(monsipHas U HEMOJIsIpHAasi) CBSI3b.

6. OCHOBHBIE BHIBI
XAMHUYECKOU cBA3U. MoHHAa 1

OOBSCHATh MEXaHU3M
0o0pa3zoBaHus HOHHOU U
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DnekTpoHHas Gopmyra.
Merammueckas CBs3b.
Bonoponnas cBsi3b.
['uOpuan3anusi aTOMHBIX
opOutaneit. Kpucramibsl: aTOMHbIE,
MOJIEKYJIIpHBIE, HOHHEIE,
MeTaJIIIMYECKHE. DIIeMEHTapHas
stuerika. [lomumopdusm.
[TomumopdHbIe MOAMPUKALIIH.
Annorponusi. U3omepus.
I'omosnorus. XuMuU4ecKkuili CHHTE3

KOBAQJICHTHAs CBS3b.
Meramnueckas CBs3b.
Bonoponnas cBs3b.

7. IIpocTpaHCTBEHHOE CTPOEHHUE
MOJIEKYII.

8. CTpoeHue KpucTauioB.
Kpucrannuueckue pemerku.
[TpuunHbl MHOrOOOpa3us
BelecTB. JleMoOHCTpanuu.
Mopenu HOHHBIX, aTOMHBIX,
MOJIEKYJIAPHBIX U
METAJITMYECKUX
KPUCTAJUIMYECKUX PEIIETOK.
Mopenu MOJEKyJI H30MEPOB U
rOMOJIOTOB

KOBAJICHTHOM CBSI3M H
0COOEHHOCTH (PU3UUECKUX
CBOMCTB HMOHHBIX U
KOBAJICHTHBIX COCINHCHUM.
CocTaBnsTh JIEKTPOHHbIE
(hopMyIIBI MOJIEKYT
KOBaJICHTHBIX COCIMHCHUM.
OOBICHATh MEXaHHU3M
00pa3zoBaHus BOAOPOJIHON U
METaJNIMYSCKOM CBSI3EH 1
3aBHCHMOCTH CBOMCTB BEIIISCTBA
OT BUJIa XUMHYECKOM CBS3H.
OOBSCHATH MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYJI
OPraHUYECKUX U HEOPTaHUYECKUX
COCIUHCHHI C TIOMOIILIO
MPEICTABJIICHUH O THOPUIN3AIINH
opoutaneit. OOBSACHATH
3aBHCHMOCTH CBOICTB BeEIlIECTBa
OT THUIIA €r0 KPUCTAIIINYECKOU
pemérku. OObICHATH IPUUUHBI
MHOT000pa3us BEIIECTB

1.3. Xumnueckue peakuu (3 u)

OxucauTensHo-
BOCCTAHOBUTEJIbHBIE PEAKIIHU.
Peakuuu pasnoxenus,
COEJIMHEHUS, 3aMEelIeHUs, OOMEHa.
OK30TepMUYECKHUE U
SHIOTEPMUYECKUE PEAKLUU.
OOpatumble 1 HEOOpaTUMBbIE
peakuuu. TernnoBoi a3 ekt
peakuuu. 3akoH ['ecca.
TepMoxuMHUUECKHUE ypaBHEHHS.
Tennora obpazoBanus. Teriora
cropanus. CKOpoCTb XMMHUYECKON
peakuuu. AKTUBUPOBAHHBIN
KOMIUIEKC. 3aKOH JIEHCTBYIOIUX
macc. Kunernueckoe ypaBHeHMe
peakuuu. Katanuzarop.
WNuruburop. 'omoreHnHsiii u
TeTEpOreHHBIN KaTaaus3.
Karanurnueckue peakuuu.
XUMHUUYECKOE PABHOBECHE.
[Tpunnun Jle HlaTense

9. Kitaccudukanmss XuMHIECKHX
peaKIuu.

10. CxopocTh XMMUYECKUX
peakumii. Katanus.

11. Xumuueckoe paBHOBECHE U
YCJIOBHS €70 CMEIICHUSI.
Hemoncrpaumnu. Paznuunbie
TUTIBl XUMUYECKUX PEaKInH,
BHJIEOOMBITHI IO OPTraHUYECKOU
XUMUHU.

JlabopaTopHBIii ONBIT.
N3yuenue BIUsHUS pa3InyHbIX
(hakTOpOB HA CKOPOCTH
XAMHYECKHUX PEaKui

[lepeuncnaTe mnpu3HaKu, 10
KOTOPBIM  KJIacCU(PUIIUPYIOT
XUMUYECKHUE PEaKIINH.
OOBSCHATH CYIIHOCTD
XMMHYECKON PEaKIIUU.
CocraBnaTh ypaBHEHUs
XUMHYECKHUX PEaKIUi,
OTHOCSIIUXCA K OIIPEACIEHHOMY
tuny. OOBSACHATH BIUSHUE
KOHLIEHTpAllUii peareHToB Ha
CKOpPOCTb TOMOI'€HHBIX U
TeTEPOre€HHBIX PEAKIIU.
OOBICHATH BIUSHHUE PA3THYHBIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKON PEAKINN, a TaKkKe
3HAYEHUE MPUMEHECHUS
KaTaan3aTopOB U UHTHOUTOPOB
Ha npakTuKe. OOBACHATH
BIIUSIHUE U3MEHEHHUS
KOHLEHTPALHUH OJTHOTO U3
pearupyromux BelecTs,
TeMIepaTypbl U JaBJICHUS Ha
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CMEIICHHE XUMUIECKOTO
paBHOBECHS

1.4. PactBopst (5 1)

JucniepcHble CUCTEMBI.
PactBopsI.
['pybonucnepcHbie
CUCTEMBI (CYCIICH3UU H
smynbscun). Komnonansie
PacTBOPHI (30J1H).
Anpozonu. MonsgpHast
KOHIICHTpALIUS.
DIEKTPOITUTHI.
DIIEKTPOAUTHYECKAS
nuccouuanus. CreneHb
muccouuanuu. KoHcranta
JUCCOLIMAIUY.
Bopopoanbiil mokazaTens.
Peakuuu nonsoro
oOMeHa. ['maponus
OpTraHUYECKHUX BEILECTB.
I'mpponus conen

12. JlucnepcHble CUCTEMBI.
13. Crioco6st
KOHIIEHTpAIlUU PacTBOPOB.

BBIPAKECHUS

14. Ilpakmuueckas paboma 1
«[IpuroroByieHue pacTBOPOB C

Bonopoansliii nokaszarens. Peakunun
MOHHOTO OOMeHa.

16. I'maponus opraHndecKux u
HEOPraHUYECKUX COCIMHEHUN.
JlaGopaTopHble ONBITHI.
Ornpenenenne peaklu Cpesl
YHUBEpCAIbHBIM UHAUKATOPOM.
I'unponus conen

3aJJaHHOM MOJISIPHOM KOHIICHTpaIuemn».
15. DnexkrponuTuyeckas JuCCOUAIIUA.

XapakTeprus3oBaTb CBOMCTBA
Pa3IUYHBIX BUJIOB JUCHIEPCHBIX
CHUCTEM, YKa3bIBaTh MPUYUHBI
KOaryJisiliuy KOJIJIOUJIOB U 3HAYECHHE
3TOrO siBJNeHus. PemaTe 3anaun Ha
MIPUTOTOBJIEHUE PACTBOpa
onpeaeaEHHON MOISIPHOI
KOHIIEHTpaluu. ['0TOBUTH pacTBOp
3aIaHHOM MOJISIPHOM KOHLIEHTpaLUK.
OOBSACHATD, IOYEMY PACTBOPHI
BEILIECTB C MOHHOW U KOBaJIEHTHOU
MOJISIPHOM CBA3BIO MPOBOJST
ANEKTpUYEeCKUi TOK. Onpenensitb
pH cpenbl ¢ nomonisro
YHUBEPCAIbHOIO UHAUKATOPA.
OOBSCHATD C TIO3UIIHIA TEOPUHU
AIIEKTPOJINTUYECKON TUCCOLMALIUU
CYIIHOCTh XUMHUYECKUX PEAKIUH,
IIPOTEKAIOIINX B BOJHOU Cpeae.
CocTaBisATh NOJIHBIE U
COKpalI€HHbIE MOHHBIE YPaBHEHUS
peakimil, XapaKTepu3yoInuX
OCHOBHBIE CBOMCTBA BaXKHEUIIINX
KJIACCOB HEOPTaHUYECKUX
coeuHeHu. OnpenensTh peaklnio
Cpenbl pacTBOPA COJIM B BOJIE.
CocTaBnsTh ypaBHEHUS PEaKIIU
TUAPOJIH3a OPTAaHUYECKUX U
HEOPraHWYECKUX BEILECTB

1.5. DaekTpoXuMHUECKue peakiuu (4 1)

I"ansBaHMYECKHI
AIIEMEHT. DJEKTPO/IbI.
Anox. Karon,.
AKKYyMYJISTOD.
TOMIMBHBIN 2JIEMEHT.
Onexrpoxumus. Psn
CTaHIapTHBIX
AIIEKTPOJIHBIX
MOTEHLINAJIOB.
CrangapTHbIe yCIOBUS.

CrangapTHbIi

17. XuMHuueckrue UCTOYHUKHU TOKA. Py
CTaHJAPTHBIX DJIEKTPOTHBIX
MMOTEHIMAJIOB.

18. Koppo3us meramioB u eé
pEeAYIPEKICHHE.

19. Dnekrponus.

20. KonTpoabHasi padora 1 o teme
«Teopernyeckre OCHOBBI XUMUM

OOBACHATH MPUHIUI PaOOTHI
rajlbBAaHUYECKOT0 JIEMEHTA.
OOBACHATD, KaK YCTPOEH
CTaHIAPTHBIN BOJAOPOIHBIIN
anektpoa. [lons3oBaThes paioM
CTaH/IAapPTHBIX JIEKTPOIHBIX
noreHuuanos. OTinyaTh
XUMHUYECKYIO0 KOPPO3HIO OT
ANIEKTPOXUMUYECKOH. OOBACHATH
MPUHIIMIIBI 3aIIUTHl METANINYECKUX
W3IEIUI OT KOPPO3HUHU.
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BOJIOPOJIHBIN JIEKTPO/I.
Koppo3zus metannos.
Xumuueckas u
AIEKTPOXUMUYECKAs
KOppOo3usi. DIEKTPOIHU3

OOBSICHSTD, KaKUE IMPOLIECCHI
MPOUCXOJIAT Ha KaTOJIe U aHO/IE TIPU
AIIEKTPOJIM3E PACILIIABOB U
pactBopoB coseil. CocTaBisITh
CyMMapHbI€ YPaBHEHUS PEaKLUN
AIIEKTPOIIH3A

2. Heoprannueckasi xumus (11 v)

2.1. Metamisl (6 )

JIErkue u TKEIBIE
MeTaiuibl. JlerkomiaBkue

" TYT'OILIaBKHUEC METAJIJIBI.

Menps. uak. Twutasn.
Xpom. XKenezo. Hukenb.
[Tnatuna. CrinaBebl.
Jlerupyromue

no6aBku. YEpHble n
[IBETHBIC METAJLIBI.
Yyryn. Crais.
JlerupoBaHHbIE CTATN

21. O6mas XxapaKTepuCTUKa U CIIOCOOBI
MOJIyYEHUS] METAJLIOB.

22. O030p METATUYECKUX IJIEMEHTOB
A-u b-rpymm.

23. Menp. [{unk. Tutan. Xpom.
Kene3o, HUKEIb, IIATUHA.

24. CrinaBbl METAJLJIOB.

25. Okcuapl ¥ THAPOKCUBI METAIIIOB.
26. IIpakmuueckas paboma 2 «Pemienne
HKCIIEPUMEHTAIBHBIX 334 110 TeME
«Meramib».

JMemouncTpanun. OOpasisl METAIIIOB U
WX COCJIMHEHUH, CILIIaBOB.
B3aumMopeiicTBue MeTamioB ¢
KHCJIOPOJIOM, KUCJIOTaMH, BOAOK.
Jloka3zaTenbcTBO aM(pOTEPHOCTU
AIIOMHUHUS U €r0 THIPOKCHUA.
BzaumopeiicTBue Menu U xxenesa ¢
KHCJIOPO/IOM; B3aUMOJACHUCTBUE MEAU U
JKenesza ¢ KUCIIOTaMu (CepHasi, COJsiHas ).
[Tonyuenue rugpokcugos Meau (L) u
xpoma (III), oxcmma menu.
B3anmoneiicTBre OKCUIIOB U
TUAPOKCUI0B METAIIJIOB C KUCIOTAMHU.
JlokazaTenbcTBO aM(pOTEPHOCTU
coenuHeHui xpoma (111).

XapakTepHu30BaTh 00IKE CBOIICTBA
METAJIJIOB U Pa3bsCHATH UX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUU
aTOMOB METAJUIOB, METAJIIIMYECKON
CBSI3M U METaJNTNYECKOM
KPUCTAJUIMYECKOU pelIETKE.
NnnroctpupoBars npuMepamu
CIOCOOBI TIOJTyYEHHUS! METAJLIOB.
XapakTepu30BaTh XUMHUUECKHE
cBoiicrBa metamioB |A—IIA rpymn
U QJIFOMHHHUS, COCTABIISTh
COOTBETCTBYIOIIINE YPAaBHEHUS
peaknuii. OOBIACHITH OCOOCHHOCTH
CTPOEHHS aTOMOB XUMHUYECKHUX
3JIEMEHTOB b-Tpynn nepuoandeckon
cucremsl [[. 1. Menpaeneesa.
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTepU3YIOIIUX CBOMCTBA MEIH,
LIMHKA, TUTaHA, XPOMa, XKeJe3a.
[IpenckasbiBaTh CBOMCTBA CILIABA,
3Has ero cocraB. OObSCHATH, KaK
M3MEHSIOTCSI CBOMCTBA OKCHJIOB U
THJIPOKCHJIOB METAJLIOB 10
nepuoaam u A-rpymnmnam
MEePUOINYECKON TaOIHIIBI.
OOBACHATH, KaK U3MCHSIOTCS
CBOICTBAa OKCHUJOB U THIPOKCHUIOB
XMMHUYECKOTO DJIEMEHTA C
MIOBBILIEHUEM CTENIEHU OKUCIIECHUS
€ro aroma. 3anuchbIBaTh B
MOJIEKYJISIPHOM U HOHHOM BUJIE
YpaBHEHUS] XUMHUYECKHUX PEaKIHii,
XapaKTepU3YIOIINX KHUCIOTHO-
OCHOBHBIE CBOMCTBA OKCHIOB 1
THJIPOKCH/IOB METAJUIOB, a TaKkKe
AKCIIEPUMEHTAIBHO JOKa3bIBaTh
HaJIMYUE 3TUX CBOWCTB.
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Pacno3HaBaTh KaTHOHEI COJIEU C

INOMOIIBIO Ka4YCCTBCHHBIX peaKunﬁ

2.1. Hemeramisr (5 )

Hewmeramnsl. IIpoctsie
BELIECTBA —
HEMETAJUIbI.
VYraepon. Kpemuuid.
A3zot. ®ocdop.
Kucnopon. Cepa.
®rop. Xnop. Cepnas
KHCI0Ta. A30THAs
KHCJIOTA.
Bonopoansie
COCIMHEHUS
HEMETAIIJIOB

27. O630p HemeTamioB. CBOMCTBA U
IIPUMEHEHHUE BAKHEUIINX HEMETAILIOB.
28. O06mmast XapaKTeprUCTUKa OKCHJIOB
HEMETAJIJIOB U KHCIIOPOACOACPKAIINX
KucaoT. OKUCIUTENbHBIE CBOMCTBA
CEpHOM M a30THOM KUCIOT. BogopoaHbie
COEIMHEHUS] HEMETAJLIOB.

29. I'eneTnueckas CBS3b
HEOPTaHMYECKUX M OPraHUIEeCKHIX
BEILIECTB.

30. Ilpakmuyeckas paboma 3
«Pemenne sKcriepuMeHTAIbHBIX

3anad o teme «Hemeramibiy.

31. KonrpoJibHas padora 2 1o Teme
«Heopranuueckast XuMus».
JdemoncTpanuu. O6pasisl HEMETAIIIOB.
Mopenu KpUCTAIUTMYECKUX — PEIIETOK
anMasa u rpadura. [lonyuyenne ammuaka
Y XJIOPOBOJIOPOJIAa, PACTBOPEHUE HMX B
BOJI€, J0KAa3aTeIbCTBO KUCIOTHO-
OCHOBHBIX CBOICTB 3TUX BEIECTB.
Coxuranue yriisi 4 cepbl B KUCIOPO/IE,
oTpesieNieHue XUMHUYECKUX CBONCTB
MPOJIYKTOB cropanus. Bzaumoseiictaue
C MEZIbI0 KOHIICHTPUPOBAHHOM CEpHOMN
KHCIIOTBI, KOHIICHTPHPOBAHHOW U
pa30aBIIEHHON a30THOM KHUCTIOTHI

XapakTepHu30BaTh 00IIME CBOICTBA
HEMETAJIIOB U PA3bSICHITH UX Ha
OCHOBE IPEJICTABICHUN O CTPOCHUU
aroma. Ha3piBath oGsactu
IIPUMEHEHHUS BAKHEHIINX
HEMETAJIOB. XapaKTepru30BaTh
CBOMCTBA BBICHIMX OKCUIOB
HEMETAJUIOB U KUCJIOPOACOACPKALIUX
KHCJIOT, COCTaBJIATh YPaBHEHUS
COOTBETCTBYIOIIMX PEAKLIMN U
OOBSICHATH X B CBETE MPEACTABICHUIN
00 OKHMCIHUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX U
NIEKTPOJINTUYECKON JUCCOLUALINH.
CocTaBiATh ypaBHEHUS PEAKLIUIA,
XapaKTEePU3YIOIINUX OKUCIUTEIbHbIE
CBOMCTBA CEPHOM U a30THOW KHUCJIOT.
XapakTepu30BaTh U3MEHEHNE CBOMCTB
JETY4YHX BOJOPOJIHBIX COEAMHEHUN
HEMETAJIJIOB 110 MEpUony U A-
rpynmnaM Nepuogu4ecKoi CUCTEMBI.
Jloka3pIBaTh B3aUMOCBS3b
HEOPraHMYECKUX U OPraHU4eCKUX
coenuHeHui. COCTaBIIATh YPABHEHMUS
XAMHUYECKHX PEaKIU, OTPaKaroIINX
B3alMOCBS3b HEOPTAaHUYECKUX U
OpraHUYECKUX BEIIECTB, OOBSICHATh
UX Ha OCHOBE TEOPUU
NIEKTPOJINTUYECKON JUCCOLMALIU U
IpeJCTaBIeHUNH 00 OKUCIUTENBHO-
BOCCTAaHOBUTENIBHBIX NIPOLIECCAX.
ITpakTHyecku pacrno3HaBaTh
BEIIECTBA C TOMOIIbIO0 KaYECTBEHHBIX
peaKkurii Ha AaHUOHBI

3. Xumus u xKu3ub (3 4)

XrMHYecKasi IPOMBIIUIEHHOCTb.
Xumuueckas TexHoaorus. YépHas
MeTalTyprus. JloMeHHas neub.
Arnomepanus. Kucnopoansiit
KOHBepTep. bezorxonHoe
MIPOU3BOJICTBO.

DKOJIOTMYECKUI MOHUTOPHHT .

32. XuMusl B IPOMBIIIIEHHOCTH.
[TpyHIMIIBI XUMUYECKOTO
IIPOU3BOJICTBA. XUMHKO-
TE€XHOJIOTUYECKHE IPHHLIUIIBI
MIPOMBIIIJIEHHOTO MOJIy4eHUs
MeTauioB. [Ipon3BoacTBO UyryHa
U CTaJIu.

OOBACHATH HAyYHBIC TPUHIIUIIBI
IIPOU3BOJICTBA HA IPUMEPE
IIPOU3BOJICTBA CEPHOM KUCIIOTHI.
[lepeuncasTe MPUHLUIIBI
XUMHYECKOTO TPOU3BOJCTBA,
WCIOJIb3YEMbIE MIPU MOITYYECHUN

YyryHa.
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[IpenenbHO 1OMYyCTUMBIE 33. Xumus B ObiTy. Xumuueckass | CocTaBlIATh ypaBHEHUS

KOHILIEHTPALUH HPOMBIIIUICHHOCTD XMMHYECKUX PEaKIHi,
OKpyXaromias cpesa. MPOTEKAIOMINX IPH MOTyICHUH
34. UToroBslil ypok 1o Kypcy YyryHa 1 CTaJlu.
xumun 11 knacca. CobmoiaTe mpaBuia
JNemoncrpanuu. O6pasisi 6e3omacHoil paboThI CcO
CpeACTB OBITOBOM XUMUH, cpeacTBaMu ObITOBOW XUMUH.

MHCTPYKILUU 1O UX NpUMEHEeHHI0 | OOBICHATH MPUUYHHBI
XUMHYECKOT0 3arps3HEHUS

BO3ayXa, BOJIOEMOB U IMOYB

4.0nucanue y4eOHO-MeTOAMYECKOT0 U MATEPHAIbHO- TEXHHYECKOro odecneyeHust
00pa3oBaTeILHOIO NMpolecca
CocTaB y4e0HO-MeTOAUYeCKOT0 KOMILJIEKTA:
1. Pymzutuc I'.E. Xumus: 10 kiu.: yue6. 1ist o6meoOpa3zoBaT. YupexaeHuii /
I'.E. Pynsutuc, @.I'. ®ensaman. — M.: IIpocsemenue.
2. Pymsutuc I'.E. Xumust: 11 i1.: y4e0. s o01ieodpaszosar. YupexaeHuit /
I'.E. Pynsutuc, @.I'. ®ensaman. — M.: IIpocsemenue.
3. I'apa H.H. Xumust: 3agaunuk ¢ «momontaukom»: 10-11 kmacest / H.H. I'apa. —
M.: IIpocseuieHue.
4, CrpenbuukoBa E.H., Tpoery6osa H.I1. Xumus: KM : 10-11 k1. — M.:
BAKO.
5. Kazanues 1O.H.. Xumus. «Konctpykrop»tekyuiero konTpos. 11 kiace:
nocoOue 1t yauteneil oopazoBarenbHbIX yupexaenuit/F0.H.Kazannes — M.:
IIpocsemenue.2009
Cnucok JIuTeparypbl VISl y4aluXxcsi:

YuyeOHuKH:

1. Pymsutuc I'.E. Xumus: 10 kn.: yae0. muist o0mmeodpa3zoBat. YupexacHuii /
I'.E. Pynsutuc, ®@.I'. ®enbaman. — M.: IIpocselnenue.

2. Pymsutuc I'.E. Xumus: 11 xi.: yue6. nist o0meodpazoBat. YupexxaeHuit /
I'.E. Pynsutuc, ®@.I'. ®enbaman. — M.: IIpocselnenue.

3. INapa H.H. Xumus: 3agaunuk ¢ «nomormHukom»: 10-11knacest / H.H. I'apa. —

M.: IIpocsemieHue.

Hepeqeﬂb TEXHUYECCKHUX CPEACTB Ka0uHeTa:

HaumeHnoBaHHe 00beKTOB U CPEACTB MATEPHAIBHO — Kou
TEeXHHYECKOro o0ecrne4eHus H4YeCTBO 110
n/n dakrty
l. ITewaTHbie mocoous 1

KoMIUIEKT MOpPTPETOB yUEHBIX-XUMHUKOB

Cepus cupaBouHbIX TabuuI no xumuu («Ilepuonuyeckas
cucteMa xuMudeckux snemMenToB J[.M. MennaeneeBay,
«PacTBOpUMOCTB COJIEH, KUCIIOT U OCHOBAHUI B BOJIEY, 4
«ONEKTPOXUMHYECKUH psAJT HAIIPSKEHUN METAIIOBY, «OKpacka
MHIUKAaTOPOB B PA3JIMYHBIX CPENAX)).

Cepust ”HCTPYKTUBHBIX TaOJHUIL IO XUMHH 3

Cepust TabaHIl IO HEOPTAHUYECKON XUMUN 32
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111. UnpopManmoOHHO-KOMMYHHKATHBHbIE CPeACTBA

MynbsTUMeaniiHbIE TPOrpaMMbl (00yJaroIiye, TPeHUHIOBbIE,

4
KOHTPOJIMPYIOILIKE) IO BCEM pa3jienaM Kypca XUMUU
DNIeKTpOHHBIE OMOIMOTEKHU TI0 KYPCYy XUMHH 1
IV. TexHuueckue cpeacTsa o0y4eHust
KommbroTtep 1
MynbTUMEAUIHBIN TPOEKTOP 1
DKpaH NpOeKIIMOHHBIN 1
V. Y4eOHO-TIpaKTH4YECKOE U Y4eOHO-J1ad0paTopHoe
o0opynoBaHmne
IIpubopsbl, HAOOPBI MOCYAbI U J1A00PATOPHBIX
NPUHAAIEKHOCTEH 115 XUMUYeCKOro 3Kkcnepumenta. Oouero
Ha3HAYCHUS
Becsl anexTpoHHbIE 1
HarpeBarenbHble mpuOOpBHI:
5
- CHHPTOBKH
Jlocka /1711 CyIIKH HOCYIbl 2
KommuiekT anexkTpocHabkeHus: KabuHeTa XUMUU KoM
JleMOHCTpPAUMOHHBbIE
. 15
HaGop nocyapl 1 IpUHAUIEKHOCTEH I IEMOHCTPALIMOHHBIX
OTIBITOB TI0 XUMHUH
CTONUK NOIbEMHBII 1
ITatuB 11 AEMOHCTPAMOHHBIX PoOHpok 11X-21 5)
IItaTtus metammueckuii [JIb 4
OkpaH (HOHOBBIN YepHO-OEbIi (ABYCTOPOHHUI) 1
(MHKDO)
Hab6op dmakonos (250 — 300 M a1 XpaHEHUST PaCTBOPOB 180 mmr
pEaKTUBOB)
Cneuuanu3npoBaHHbIe IPHOOPHI U aANNAPATHI
1
Amnmnapar (mpubop) asst nonydenust razos (Kurma)
O3onHatop 0
[Tpubop 11 neMoHCTpanuy CBETOBOro 3 deKTa peaxiuii 0
[Tpubop 11 onpenenenus cocraBa BO3ayxa 1
Boponka nenurenbHas ai1st paboThl ¢ BpeIHBIMHU BEIIECTBAMU 1
Boposnka aenurensHas 0011ero Ha3HauYeHUs 7
KomnuiekThl U151 1a00pPaTOPHBIX ONBITOB M MPAKTHYECKHX
3aHATHHA 10 XUMUU 1
Becsl Mexannueckue 1abopaTopHbie
Becsl anexktponHble yueOHbIe 1abopaTtopHble BYJI-50 OM 6
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Habop 6anok amst xpaneHus TBepabIx peakTBoB (30 — 50 mur) 170
+ 40
Habop ckistHOK ((py1akoHOB) [Tl XpaHEHHs pacTBOPOB 350
PEaKTUBOB
Hab6op npobupox (I1X-14, [1X-16) 65
[TpubGop aJis moaydeHus razon 10
KommuiexTs! 411 MOHTa)a XuMudeckoro obopynosanus Mb 7
[mmHApPBI MEpHBIE CTEKIISTHHBIC 7+
2
Kpucraumsarop 4
VI. Moaean
HaGop  kpucrajuimueckux  pemieTok:  anmasza, rpadura, 3
MOBApEHHOM COJIN
HabGop Mopeneil — anmmmkauuii Aias WUIIOCTPAlMU  TUIIOB 1
XUMHUYECKHUX PEaKIIHii
Habop nans momenupoBaHHs 3JIEKTPOHHOTO CTPOEHHUS aTOMOB 1
JJIEMEHTOB
Vlill.HatypajbHble 00beKTbl, KOJJJIEKIHH
Tonnuso 1
PeakTuBbl (110 HOpME) B
HAJTUYMH
Habop Ne 1 OC «Kucnomuly
Kucnora cepnas +
Kucnora consinas +
Hab6op Ne 2 OC «Kucromury  Kucnora azoTHas +
+
Kucnora oprodpocdopnas 0,050 xr N
Habop Ne 3 OC «l'uopoxcudwi»
+
Kanus rugpoxcun
Kanbius rugpokcun +
Harpus runpokenn +
Habop Ne 4 OC «Okcuovl memannogy
AJIOMUHUSA OKCHJ] N
Kenesa (I1l) oxcun +
Kanpnust okcun +
+
Marsust oKkcHuI +
Menu (Il) oxcun
+
Kanus okcua +

[{uaka okcug

Habop Ne 5 OC «Memannvi»
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ANIOMHHUH (TpaHyJIbl)
AtoMUHUH (CTPYKKA)

Kene3zo BoccTaHOBIEHHOE (ITOPOIIOK)
Marnuii (onuiaKu

Menp (rpaHyJibl, OIHIIKH)

[{uHK (TpaHyJIbI)

+ + + + + +

Habop Ne 6 OC «ll]enounvie u wenounozemenvbHole MEMAIbl»

Harpuit

amIyJs

amIyJs

20

25

Habop Ne 7 OC «OcneonacHule sewjecmear

Cepa (TIopoI11IoK)

Habop Ne 9 OC «I anocenudw»
bapus xnopun

Keneza (1ll) xnopua

Kanus xnopun

Kansuus xnopun

Marnus xyopuna

Menu (Il) xnopua

Harpus xmopun

[unaka xmopupg

Kanug nonnn

Kamus 6pomun

+ + + + 4+ + + + + +

Habop Ne 10 OC «Cyavgpamur. Cynvgpumut. Cynoghuosi»
AmoMuHus cynabgar
XKeneza (I) cynpdat
Kanus cynasgar
Kanbuus cynasdar
Maruus cynbdar
Menu (I1) cynbdat 6e3BoaHBIIM
Menau (Il) cynsdat 5-Tu BoHBIH
Hatpus cynbdun
Hatpus cynedar

[{unka cynsgat

+ 4+ + + 4+ 4+ + + + +

Habop Ne 11 OC «Kapbonamwi»
Kanus xap6onat (mmoTari)

Menu (11) kap6boHaT OCHOBHOM

+

28



Hatpus xap6onat +
+
Hatpus runpokapOoHar N
Kanbius kapbonat
Marnus kapOoHaT
Habop Ne 12 OC «@ocghamwi. Cunuxamoty
. +
Hatpus cunukar 9-tu BOgHBII N
Hatpust oprodocdar TpexzamenieHHbIN
Habop Ne 14 OC «Coedunenusi mapeanya»
. . +
Kanus nepmanranat (kajauii MapraHiieBOKUCIIbIN )
Habop Ne 16 OC «Humpamuwi»
+
AJIOMUHUS HUTpPAT N
Kanus nurpar +
Kanbsuust autpar +
+
Menu (I1) auTpar +
Harpus Hutpar
Cepebpa HuTpat
Habop Ne 17 OC «Hnouxamopwi »
+
Jlakmoun
+
MeTtunoBslil OpaHKEBBII +
®denondranenH

6.Il1anupyemMble pe3yJbTaThl H3YYeHUsI NIPpeAMeTa « XUMMSD)

B pe3yibTaTe U3YUCHUA yqe6Hor0 npeamMeTa «XuMHSI» Ha YPOBHE CpCAHETO O6H.[CFO O6pa3OBaHI/IH
Ha 0a30BOM YpPOBHE BbIMYCKHUK OOJDKEH Hay4YNUTCA:

pacKphIBaTh Ha MpHUMEpax poJib XUMHUH B (POPMUPOBAHUM COBPEMEHHOW HayYHOH KapTHHbI
MHpa U B IPAKTUYECKOH ACSATEIBHOCTH YEIOBEKA;

JEMOHCTPUPOBaTh Ha IMPUMEpax B3aUMOCBSI3b MEKIY XUMHUEH U APYTMMHU €CTECTBEHHBIMU
HayKaMH;

pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUN XUMU4eckoro crpoenus A.M.byrieposa;
MOHMMATh (PU3NYECKUI CMBICT nepuoandeckoro 3akoHa J[.M1. MenzeneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTh CBOMCTB XMMMYECKHX 3JIEMEHTOB U OOpa30BAHHBIX UMM BEILECTB
OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

OOBSICHATh MPUYMHBI MHOI00Opasusi BELIECTB Ha OCHOBE OOLIMX NpeACTaBIeHHE 00 uX
COCTaBE U CTPOEHUY;

IPUMEHATh IpaBUja CHUCTEMaTHYECKOW MEXAYHAapOAHOW HOMEHKJIATYpbl KaK CpeICTBa
pas3sinucHuA 1 I/I)ICHTI/ICI)I/IK&HI/II/I BCIIECTB IO UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJIKYJSIPHbIE U CTPYKTYpHblE (OPMYJIBI OpraHMYECKHMX BELIECTB Kak
HocuTesel uHpoOpManuu O CTPOSHHM BEIIECTBA, €0 CBOWCTBAX U MPHHAJIEKHOCTH K
OIPEEIIEHHOMY KJIaCCy COEIMHEHUM;

XapakTepu3oBaTb OpPraHMYECKHE BELIECTBA [0 COCTaBy, CTPOEHHIO U CBOICTBaM,
YCTaHABIMBAaTh IPUYMHHO-CIIEICTBEHHBIE CBS3M MEXAY JaHHBIMM XapaKTEpUCTUKaMU
BEILIECTBA,
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NPUBOJNUTH TPUMEPHl XUMHUYECKHX PEAKIMH, pPaCKPBIBAIOIIMX XapaKTepHBIE CBOWCTBA
TUIMYHBIX TPEACTAaBUTENECH KJIACCOB OPraHMYECKMX COEAUHEHUH, ¢ Lenblo HX
UJACHTUPHUKAIMY U 00bSICHEHHSI 00JaCTH TPUMEHEHUS;

IPOTHO3UPOBATh BO3MOXHOCTb INPOTEKaHMsS XMMHUYECKHUX PEAKIMH Ha OCHOBE 3HAHUM O
TUIIAX XUMHYECKOH CBSA3H B MOJICKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
UCIOJIb30BaTh 3HAHUS O COCTAaBE, CTPOEHMM M XMMUYECKHMX CBOMCTBaxX BEILECTB AJSA UX
0€30MacHOr0 IPUMEHEHUS B IPAKTUUECKOM 1€ATENbHOCTH;

IPUBOAUTH MPUMEPHI MPAKTUYECKOI'O MCIOJIB30BAHUS MPOIYKTOB INEepepabOTKH HEPTH U
IPUPOJHOTO TIa3a, BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUH (IIOJIMATHIIEHA, CUHTETHYECKOIO
KayuyKa, alleTaTHOIO BOJIOKHA);

IPOBOAMTH ONBITHI MO PACIIO3HAHUIO OPraHMYECKMX BEUIECTB (IVIMLIEPUHA, YKCYCHOM
KUCJIOTBI, HENpEIeNbHBIX JKHPOB, TIJIIOKO3a, Kpaxmana, OelKOB) B COCTaBe IHIIEBBIX
IPOJYKTOB U KOCMETUUYECKUX CPE/CTB;

BJIAJCTh INpaBWJIaMM U Ipuémamu Oe30macHOM paboOThl C XMMHUYECKUMH BELIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;

yCTaHaBJIMBATh 3aBUCHUMOCTb CKOPOCTH XMMHYECKOH peakIUM U CMEUIEHHUsS XMUMUYECKOIo
pPaBHOBECHsI OT PAa3IUYHBIX (PAKTOPOB C IENIBIO OINPEACICHUS ONTUMAIBHBIX YCIOBHI
INPOTEKaHUS XUMUYECKUX MPOLIECCOB;

IPUBOJIUTH PUMEP TUAPOJIN3A COJIEN B TOBCEIHEBHOM JKU3HU YEJIOBEKA;

IOPUBOAUTh  NPUMEPHl  OKUCIIUTEIIBHO-BOCCTAHOBUTENIBHBIX  pEeakIMid B MPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U KUZHEACATEIIbHOCTH OPraHU3MOB;

IPUBOAUTH IPUMEPbI XUMHUUECKUX PEaKIHi, pacKphIBAIOIIUX 00II1e XUMHUECKUE CBONCTBA
IPOCTHIX BEIIECTB-METAJIJIOB U HEMETAIIJIOB;

IPOBOIUTH pacyéTbl HAa HAXOXKICHHE MOJEKYISpHOH (OopMyibl yrieBoaopoaa Io
IPOAYKTaM CTOPaHHUS U [0 €r0 OTHOCUTEIbHOW IJIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISIILIUX B €r0 COCTaB;

BJIAJCTh IpaBWIaMU O€30MaCHOr0 OOpalleHUuss C E€IKUMH, TOPIOYMMHM M TOKCUYHBIMH
BELIECTBAMMU, CPEJICTBAMU OBITOBOW XHUMHUH;

OCYILLIECTBIIATh IOMCK XUMHMYECKOW HH(OpManuu 1O Ha3BaHWIM, HJIEHTU(]UKAaTOpaMm,
CTPYKTYpPHBIM (pOpMyJsIaM BEILIECTB;

KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(OPMAIIHIO, COJEPKALIYIOCS
B COOOIIEHUSX CpeACTB MaccoBol uH(popMauuu, pecypcax WHrepHera, Hay4HO-
HOMYJSPHBIX CTAaThAX, C TOYKH 3pPEHUS] €CTECTBEHHO-HAYYHOM KOPPEKTHOCTU B IIEJAX
BBISIBJICHUSI OIIMOOYHBIX CYXACHUHN U (hopMHUpOBaHUS COOCTBEHHON MO3UIINH;

NPEICTaBIATh IYTH pEIIeHUs TJ0O0aJbHBIX NpoOJeM, CTOALIMX Iepel] 4YeI0BEeYeCTBOM
(9KOJIOTUYECKUX, IHEPIE€TUUECKUX, CHIPbEBBIX) U POJIb XUMHUH B PEIICHUH ITHX MPOOIIEM.

BrinmyckHuK MONYYUT BO3MOXKHOCTb HAYUYNUTLCA:

WJUTIOCTPUPOBATh TPUMEPAMH CTAHOBJIEHUE U ABOJIIOIMIO OPraHUYECKON XMMHUU KaK HAYKH
Ha Pa3JIMYHbIX UCTOPUYECKUX dTanax €€ pa3BUTHS;

WCIIOJIb30BaTh METOJIbI HAYyYHOTO TO3HAHUS TPU BBHIMOJHEHUU TIPOEKTOB M y4eOHO-
HCCIIEIOBATENILCKUX 33J1a4 M0 M3YyYEHUIO CBOMCTB, CIIOCOOOB MOTYyYEHUS U PACIO3HABAHUS
OPraHUYEeCKHUX BEUIECTB;

OOBSACHATH MPUPOAY U CTIOCOOBI 00pPa30BaHM XMMHUECKON CBA3HM: KOBaJCHTHON (MONISPHON
1 HEMOJIAPHOH ), HIOHHOW, METAJUTMYECKON, BOJOPOHON-C TENIBI0 OMPEACIICHNUs] aKTHBHOCTH
BEILIECTB;

YCTaHABJIMBATh TEHETUYECKYIO0 CBS3b MEXIY KIacCaMH OpPraHMYECKHUX BEMIECTB IS
000CHOBaHUS TPHUHIMIHATBEHON BO3MOXHOCTH TIONYYEHHUS OPTaHUYECKUX COSAMHEHUMN
3aJIaHHOTO COCTaBa U CTPOCHUS,

YCTaHABIMBATh B3aUMOCBSI3U MEXAy (aKkTaMd U TEOpHUEH, MPUYMHON U CIIEJCTBHEM IMpU
aHajgn3e MPOOJIEMHBIX CHUTyalluid M OOOCHOBAaHWUM MPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHYECKUX 3HAHUHU.
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Mpuioxenune

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
mo xumuu 10 kiaace (1 gac B Hegenio / 34 yaca B roa)

Hara
No HanmenoBanue pasnena u ypoka Koun-Bo | mpoBenenus
n/m 4acoB ITo ITo
wiany | ¢akry

Pazzen 1. TEOPUTUYECKUE OCHOBBI OPTAHMYECKOM XUMMU (4u)

Tema 1. Teopus ocnoswl opeanuueckou xumuu (44)

1 | llpenmer oprannyeckoi Xxumuu. Teoprst XHMHYECKOTO CTPOCHHS 1
OpPraHUYECKUX BEILECTB.

2 | OcHOBHBIE MOJIOKEHUS TEOPUU XUMHUECKOTO CTPOCHHUS 1

opranndeckux coeaquHennii A.M. byrineposa.

3 CocrosiHue QJICKTPOHOB B aTOMEC. BHeKTpOHHaH npupoaa XUMHYCCKHUX 1
CBSI3CH B OpPraHn4C€CKUX COCAUHCHUAX.

4 | Knaccudukaius OpraHn4ecKux COCTMHCHHI. 1

Pasnen 2. VIJIEBOJOPO/IbI (10 )

Tema 2. IlpedenvHule yeneo0opooul (ankarut) (2u)

5 | DNEKTpOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE ANKAHOB. ['omooru u 1
M30MEphI AJIKAHOB

6 | Meran — npocTeHni NpeaCTaBUTENh ATKAaHOB. 1
Tema 3. HenpenenbHble yrieBoaoposl (4 4)
7 | HenpenenbHbie yrieBogopo/bl. AJIKEHbI: CTPOCHHE MOJICKYI, 1
roMouiorust ¥ nzomepus. CBONCTBA M IPUMEHEHHE
[TpakTryeckas padota Nel «llonydyeHue 3TuIE€HA U OMBITHI C HUMY. 1
AJIKagueHsl. 1
10 | AueTHIEH U ero TOMOJIOTH. 1

Tema 4. Apomamuueckue yene6o0opoowt (apenwt) (2 u)

11 beH3os u ero romosoru. 1

12 CsolicTBa O€H30J1a U €r0 TOMOJIOTOB. 1

Tema 5. [Ipupoonvie ucmounuxu yeneso0opo0os (2 1)

13 | [puponnsie nucrounuku yrieoaopoos. [lepepaborka Hedru. 1

14 KOHTpOJ’IBHaﬂ pa60Ta Nel o remam «TeopI/I}I XUMHYCECKOI'0 CTPOCHU A 1
OPraHU4YCCKUX COCHHHCHHﬁ)), ((yFJICBO):lopOIILI».

Paznen 3. KUCJIOPOACOAEPXKAIIME OPTAHUYECKUE COE/IMHEHU A (11 )

Tema 6. Cnupmut u ghenonwi (34)

15 O,Z[HO@.TOMHBIC NMpCACIIbHBIC CITUPTHI. HOJ'Iy‘-ICHI/IC, XHUMHWYCCKUC 1
CBOICTBA U MPUMCHCHUC OJJHOATOMHBIX MPCACIIBHBIX CITMPTOB.

16 | MHOrOaToMHBIE CIIUPTHI. 1

17 | deHoIbl M ApOMATUYECKUE CITUPTHI. 1
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Tema 7. Anvoecuovl, kemonwl, kapoonoswvle kuciomsl (3 u)

18 KapOoHunbHbIE COeTUHEHUS — allbJIeTU bl U KeTOHBI. CBOICTBA U 1
MIPUMEHEHUE AJIbJICTUJIOB.

19 | KapOoHOBBIE KUCIOTHI. XUMHUYECKHE CBOMCTBA U IPUMEHEHNE 1

OAHOOCHOBHBLIX MPCACIIbHBIX Kap6OHOBBIX KHCJIOT.

20 | IIpaktrueckas pabora Ne2 «IlomydeHne u cBoWCTBa KapOOHOBBIX 1

KHCJIOT».

Tema 8. Cnoowcnuvle a¢pupol. Kupot. (2u)

91 | Cnoxubie 5GuUpsI. 1

29 | Kupsr. Moromume cpezacrsa. 1
Tema 9. Yenesoowt (3u)

o3 | I'moko3a. Caxaposa. 1

24 | Kpaxmai. [lemmonosa. 1

25 | IIpaktrueckas pabota Ne3 «PermreHue sKCriepuMEHTAIBHBIX 3a/1a4 Ha 1

TIOJIYUYCHHEC U PACIIO3HABAHUC OPIraHUYCCKUX BCIICCTBY.

Pasznen 4. ASOTCOJAEPXKAIIME OPITAHWMYECKUWUE COEJJMUHEHU (5 1)

Tema 9. Amunvl u amunoxuciomsl. beaku (54)

26 | AMHHBL 1

27 | AMMHOKHUCIIOTHI. benku. 1

28 | A3oTcogepxaiiye reTepoluKiIndeckue coenHenus. Hykinennosbie 1
KHCIIOTHI.

29 | XumMus ¥ 3J0pOBbE YEIOBEKA. 1

30 | KontpoapHas padorta Ne2 mo temam «Kucmopozcoaepxaiine 1
OpraHMYECKHE COSIUMHEHHS», «A30TCOIepIKaIUEe OPTAaHUYECKUE
COCTTUHEHUS.

Paznen 5. BBICOKOMOJIEKYJISIPHBIE COEJJMHEHN A (4 1)

Tema 10. Cunmemuueckue nonumepol (4 u)

31 | Cunrernyeckne momumepsl. KOHICHCAIIMOHHBIE MOTMMEDBI. 1
IleHOMIACTBHI.

32 | Ilpaktuueckas pabota Ne4 «PacrnozHaBaHHe MJacTMAcC U BOJOKOHY. 1

33 [ Opranmueckasi XuMusi, 4eJOBEK U MPHUPOJA. 1

34 | Urorosslil ypok no Kypcy xumuu 10 kiacca. 1




Mpuioxenune

KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHUE
mo xumuu 11 kiaace (1 gac B Heaenio / 34 yaca B roa)
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Kpurepun onenkn y4eOHOM AeATeJIbHOCTH

P€3yJ'IBTaTLI 06yquH51 XHUMHHU OJOJIDKHBI COOTBETCTBOBATH O6H_[I/IM 3ala4daM MpeamMeTa u

Tpe6OBaHI/I${M K €ro YCBOCHHUIO.

PesynbraTel 00ydeHHUs! OLEHHBAIOTCA MO MATHOAUIbHOW cucteMme. Ilpu oOlLeHKe y4HTBIBAIOTCS
CIENYIOLIME KaUeCTBEHHBIE [1I0KA3aTEIN OTBETOB:

1. rmyOuHa (COOTBETCTBUE U3YUYEHHBIM TEOPETUICCKIM OOO0OIICHUSM);

2. OCO3HAHHOCTH (COOTBETCTBUE TPEeOyeMbIM B MpPOTrpaMMe YMEHHUSM IMPUMEHSATh MOTYyYECHHYIO
UHPOPMALINIO);

3. monHOTa (COOTBETCTBHE 00bEMY MPOrpaMMbl M HHPOPMAIUH YUeOHUKA).

[Tpu onieHKEe YUUTBIBAIOTCS YUCIIO M XapaKTep OLIMOOK (CYIECTBEHHbIE WM HECYILIECTBEHHBIE).

1.  CymecTBeHHble OIIMOKU CBSI3aHbl C HEAOCTATOYHOW IJIyOMHOH M OCO3HAHHOCTHIO OTBETA
(HarpuMmep, YYEHHMK HENpPaBUIbHO YKa3aJl OCHOBHBIE IPU3HAKU MOHATHUH, SBJICHHUM, XapaKTepHbIE
CBOWCTBA BEILECTB, HENPABWIbHO CPOPMYJIUPOBAI 3aKOH, MPABWJIO U T.I. WIM YYEHHK HE CMOT
IPUMEHUTh TEOPETHUYECKHE 3HaHMs sl OOBSICHEHHMsS] M IpeACKa3aHus SBJICHUH, YCTaHOBJICHHS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, CPABHEHUS U KiIacCU(UKALMU SIBICHUH U T. I1.).

2.  HecymiecTBeHHBIE OIMUOKU OIPEACISIOTCS HETMOJTHOTOW OTBeTa (HAIpHUMep, YIyIIeHUE H3
BUJIa KAaKOTO-IMOO HexapakTepHOro (hakra MpW ONMUCAHMUU BEIECTBa, mpoiiecca). K HUM MOXXHO
OTHCCTH OI'OBOPKHM, OIIMCKH, AONYIICHHLIC MO0 HCBHUMATCIBLHOCTH (HaHpI/IMep, Ha IBa U Ooitee
YpaBHEHHS PEaKIUil B MOJHOM HMOHHOM BHJIE JOINYIIEHA OJHA OMIMOKAa B OOO3HAYCHUU 3apsija
MOHA).

Or1eHKa TEOPETUIECKUX 3HAHUM
OTMeTKa «S5»:

1.0TBET MOJIHBINA U MPABWIHLHBIA HA OCHOBAaHUU U3yYCHHBIX TCOPHIA;

2. Marepua U3JI0KEH B ONMPEICTICHHOM JJOrMYECKOM MTOCIIE0BATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM;

3.  OTBET CaMOCTOSITEILHBIIA.

O1rMeTKa «4»:
1 oTBeT MONHBIN U MPaBUIbHBIN HA OCHOBAHUU U3YUEHHBIX TEOPHl;
2. Marepual H3JI0KCH B ONPE/ICIICHHOHN JIOTHYECKOM MTOCIIeIOBATEILHOCTH, TIPA STOM JIOITYIICHBI

ABC-TPU HECYIICCTBCHHBIC OIJ_II/I6KI/I, HCITPABJICHHBIC I10 Tpe6OBaHI/II-O YUYHUTCIIA.

OtmeTKa «3»: OTBET IMOJIHBIN, HO MPU ATOM JIONYIIEHA CYIIECTBEHHAs OINOKA UIH OTBET
HETIOJIHBIN, HECBSI3HBII.

OtmeTKa «2»: IIpH OTBCTC O6H8.py>KCHO HCTIOHMMAHUEC ydalllUMCsI OCHOBHOTI'O COJACPKaHUA

y4eOHOT0 MaTepuaia Win JOMYIIEHbI CYIIECTBEHHBIE OMMOKH, KOTOPBIC YUAITUNUCST HE MOKET
WCIIPABUTH [PU HABOJSIIIUX BOIIPOCAX YUUTENS.
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OneHka 3KCepUMEHTaIbHBIX YMEHUI

OreHka cTaBUTCS HAa OCHOBAaHMH HAOJIOACHUS 32 YUaIMMCS ¥ IUCbMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «S»:

1. pabGora BBIIOJIHEHA MOJIHOCTHIO U IIPABUIIBHO, CAEIaHbI IPaBUIIbHbIC HAOIIOIEHUS U BBIBOBI;

2.  SKCIIEPHMEHT MPOBEICH MO TUIaHy C YIETOM TEXHUKH OE€30MaCHOCTH U MPAaBHII pabOTHI C
BEIIECTBAMH U 000PYJ0BaHUEM;

3. TPOSIBJICHBI OPraHU3alMOHHO-TPYIOBBIC YMEHUS (TTOAJCPKUBAIOTCS YACTOTA pabodero Mecra u
HOPSI/IOK Ha CTOJIE, SKOHOMHO MCIIOJIb3YIOTCS PEAKTUBBI).

OtmMmeTka «4»: paboTa BBINOJIHEHA TPABUIIBHO, CETAHbI TPABUIbHBIC HAOMIOIC€HUS U BBIBOJIBI, HO
[P STOM SKCIIEPUMEHT MTPOBEICH HE MOJHOCTHIO WU JOMYIIEHBl HECYIIECTBEHHBIEC OINOKY B
paboTe ¢ BelecTBaMu U 000py10BaHUEM.

Otmetka «3»: paboTa BBIIIOJHEHA IPABUIBHO HE MEHEE YEM HAllOJIOBUHY WJIM JOMYyIEeHa
CyIIeCTBEHHasI OIMOKA B X0JI€ SKCIIEPUMEHTA, B 00bSICHEHHNH, B 0()OpMIIEHUHU pabOTHI, B
COOJIIO/ICHUH ITPAaBUJI TEXHUKU O€30IaCHOCTH IIPU paboTe ¢ BellecTBaMH U 000pyI0BAHUEM,
KOTOPasl UCIIPABIIAETCS 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»: nomnyleHsl 1Be (1 0oJiee) CylecTBEHHbIE OITMOKH B X0/1€ DKCIIEPUMEHTA, B
00BsicHeHUH, B 0(OPMIICHIH PaOOThI, B COOTIOACHUN MTPABUI TEXHUKH

0€30I1acCHOCTH ITpU paboTe ¢ BElleCTBaMH U 000pYI0BaHNEM, KOTOPBIE YUAIUIICS HE MOXKET
UCIPABUTD JAXKE [0 TPEOOBAHUIO YUUTEIS.

OI_ICHKa y'MeHI/Iﬁ pemaTh SKCIICPUMCHTAJIbHBIC 3a1a4n

OtMmetka «5»:

1. SKCHepHMEHT IPOBECH IO IUIaHy C yY4ETOM TEXHHUKH 0€30MaCHOCTH ¥ MPaBUII PabOTHI C
BEIIECTBAMH U 000PYI0OBAHHEM;

2. TIPOSIBIICHBI OPTaHU3AIMOHHO-TPYIOBBIC YMEHHUS (ITOIICPKUBAIOTCS YHCTOTA pab0vYero MecTa
U TIOPSZIOK Ha CTOJIE, SKOHOMHO MCTIOJIB3YIOTCS] PEAKTUBBHI).

OtmeTka «4»:

1 paGota BhIIONHEHA MPABUIIHHO, CICTaHbI TPABUIbLHBIE HAOIIOICHUS U BBIBOJBI, HO TIPH STOM
9KCIIEPUMEHT MTPOBEJICH HE MOJIHOCTHIO WIIN JIOIYIIEHBI HECYIIECTBEHHBIC

2. ommOKu B paboTe C BEIIeCTBAMU U 000PYyI0BaHUEM.

Otmetka «3»: pa60Ta BBITTIOJIHCHA ITPABUJIBHO HC MCHEC YCM HAIIOJIOBUHY HJINM OOIYIIICHA
CYHICCTBCHHAA omunoKa B XO0J€ 3KCIICpUMCHTA, B O6’b${CHCHI/II/I, B O(I)OpMJ'IeHI/II/I pa6OTLI, B
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COOJIIO/ICHUH TIPABUJI TEXHUKU OE€30MaCHOCTH MPU pabOTe ¢ BEIIECTBAMH U 000PYIOBaHUEM,
KOTOpasi HCIPABIIAETCS IO TPEOOBAHHIO YUUTEIIS.

OTmeTka «2»: gonmyuieHsl 1Be (1 6oee) CyIeCTBeHHbBIE OIIMOKH B X0 SKCIICPUMEHTA, B
00BbsICHEHUH, B 0popMIICHUHN PabOThI, B COOJTFOACHUH MPABHII TEXHUKHA 0€301TaCHOCTH MPHU paboTe C
BEIIECTBAMH U 00OPYZAOBaHUEM, KOTOPBIE YUAIIUKCS HE MOXKET UCIPABUTH JIaXKe MO TPeOOBAaHUIO
YUUTEIS.

OneHka yMEeHUI peliaTh pacyeTHbIE 3a4a4n
OTmeTKa «5»: B JIOTHYECKOM PACCYKJICHUH U PELICHUU HET OMIHO0K, 3a/1aua perieHa
paloHaIbHBIM CIIOCOOOM.

OtmeTKa «4»: B TOTHYECKOM PAcCyk/ICHUU U PEUICHUH HET CYIIECTBEHHBIX OMIMOOK, HO 3aa4a
peleHa HepaMoHAIBHBIM CIIOCOOOM MIIM AOMYIIEHO He OoJiee IByX HECYIIECTBEHHBIX OIIHOOK.

OtMeTka «3»: B JIOTHUECKOM PACCYKICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIICHA
CyIlleCTBEHHAs OIMMUOKa B MATEMAaTHYECKUX pacyeTax.

OTMeETKA «2»: UMEIOTCS CYIICCTBCHHBIC OIIMOKHU B JIOTMYECKOM PaCCy’XKACHUU U PCHICHUH.

OneHka NTUCbMEHHBIX KOHTPOJIBHBIX padoT
OtmeTKa «5»: OTBET MOJHBIN U MPaBUIIbHBINA, BO3MOKHA HECYILIIECTBEHHAsI OLIMOKa.
OtMmeTKa «4»: OTBET HETIOJHBIN WM JOIMYIIEHO He 00JIee TBYX HECYIECTBEHHBIX OMUOOK.

Otmetka «3»: pa60Ta BBIITOJIHCHA HE MCHEC YEM HAIIOJIOBUHY, AOMMYIICHA OJJHA CYIICCTBCHHAA
OIINOKa U ABC-TPpU HCCYIICCTBCHHBIC.

OtMmeTKa «2»: paboTa BBIIIOJHEHA MEHEE YeM HalOJIOBUHY WIN COAEPKUT HECKOIBKO
CYIIIECTBEHHBIX OIIMOOK.

IIpu ouieHKe BBINOJIHEHHS MTUCHbMEHHOW KOHTPOJIBHON pabOThl HEOOXOIMMO YUUTHIBATh
TpeOOBaHUS €IMHOTO OpPOorpapuUUecKoro pexuma.

OTMeTKa 3a UTOTOBYIO KOHTPOJIbHYIO Pa0OTy KOPPEKTHPYET MPEALIECTBYIOIINE OTMETKH 3a
YEeTBEPTh, MOJIYroue, rol.

ITepeuens yugpposvix ungpopmayuonnvix pecypcose Hnmepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh _alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi spravoch
nik_dlya podg/read_online.html?page=3

NogakrowhE
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/
9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-

olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41
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