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Pabouas mporpamma mo y4yeOHOMy mnpeamery «Xumus» (yriayOnEéHHBIH ypOBEHB)
(mpenmeTHas o0nacTe «EcTecTBEHHO-HAy4HbIE ITPEAMETHI») (Jajlee COOTBETCTBEHHO — IPOrpaMmMa
0 XUMHH, XUMHs) pa3paboTaHa Ha OCHOBe QenepaiabHON paboueil mporpaMMbl M BKIIIOYAET
HNOSCHUTENBHYIO 3alMCKy, COJEepXKaHWe OOydeHUs, IUIAHUPYEMbIE pe3yJIbTaTbl OCBOEHUS
IPOrpaMMBbI 110 XUMUHU.

[NOAACHUTEJIbBHASA 3AIINCKA

YueOHbIll TpeaMeT «XHUMHUS» Ha YpOBHE YIIyOJEHHOTO HU3yUEHHs 3aHMMAeT Ba)XKHOE MECTO
B CHCTEME €CTECTBEHHOHAy4YHOro oOpazoBaHus ywammxcs 10—I11 kiaccoB cpemHed IIKOJIBI.
W3yudenue npeamera, peainsyemMoe B YCIOBUSAX AU PepeHIIMPOBAHHOTO, TPOPHUILHOTO 00yUYeHHUS,
IpU3BaHO o0ecreyuTh 0O0I1e00pa30BaTENIbHYI0 M OOLIEKYJIbTYPHYI IOATOTOBKY BBITYCKHHKOB
IIKOJIBI, HEOOXOAUMYIO JJISl afaNnTalli UX K OBICTPO MEHSIOIIUMCS yCJIOBUSM KU3HU B COIIYME,
a TakkKe I MPOJODKEHUS OOy4YeHHMs B  CPEAHMX CIELUAIbHBIX M BBICIIUX Y4€OHBIX
OpraHM3alMsaX, B KOTOPBIX XUMHUS SIBJISETCS OJHOW U3 MPUOPUTETHBIX JUCLIUILINH.

IIporpamma Uit yriyOn€HHOro M3y4YeHHMs XUMMM: YCTAHABIMBAE€T WHBAapUAHTHOE
NpEMETHOE COAEp)KaHWe, OO0A3aTeNbHOE MJIsl W3yYeHHs B paMKax OTAEIBHBIX MPOQHIIeH,
nOpeaycMaTpuBaeT —paclpeseleHue UM CTPYKTypUpOBaHME €ro I0 KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIMHHSIM/pa3aenaM Kypca; JaéT MpUMEpHOe paclpeseieHne yueOHOro BpeMEeHH,
PEKOMEH/YeMOro JJIsi M3yYeHUs OTAENbHBIX TE€M; IIpe/ularaeT MPUMEPHYI0 IOCIEJ0BATEIbHOCTh
U3y4YeHUs] ydueOHOro Marepuana ¢ yd4€TOM JIOTUKM IOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXIIPEIMETHBIX CBA3€H; MaéT METOAMYECKYI0 MHTEepIIpeTaluio Leledl W 3aJad M3ydeHus
npeaMeTa Ha yrilyOJE€HHOM YpOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CUCTEME CPEIHETrO
00pa3oBaHus, COEPKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOM
oOpa3zoBatenbHOil mporpaMMbl COO (JINYHOCTHBIX, METAIIPEIMETHBIX, MIPEIMETHBIX), @ TaKXKE C
y4€TOM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATENIbHBIX JEHCTBUN YUEHUKA IO OCBOCHHUIO COJEPIKAHUS
npeaMera. [lo BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMeE IPEAyCMOTpEHa MPEEeMCTBEHHOCTh
¢ 00y4eHHuEeM XUMHH B OCHOBHOI! LIIKOJIE.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJAMETA «XUMUWA»

VYuebublil mnpeamer «XUMHsS» Ha YpOBHE YINIyOJIEHHOrO H3y4yeHMs HalpaBlieH Ha
peanu3aiuo IPeeMCTBEHHOCTH C MOCIEIYIOMIUM 3TallOM MOJIYUYEHHs] XUMUYECKOro 00pa3oBaHUsl B
paMKax M3Yy4EeHHs CIELUAIBHBIX €CTECTBEHHOHAYYHBIX M XHMHUYECKMX AMCLMIUIMH B BYy3aX U
OpraHM3alMsaX CPEAHEro MpPOQecCHOHANbHOIO 0Opa3oBaHUs. B 3Toi cBs3uM M3ydeHHE NpeaMeTa
«XUMUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpEeHUE U YIIIyOJeHHe TeOpEeTHUYECKOU U
MPAKTUYECKON MOJTOTOBKU 00yYaroIINXCsl, BHIOPABIINX OMPEAEIEHHBIN MPo@uiib 00y4YeHUs, B TOM
Yuciae C IEpPCIEeKTHBON MOCIEIYyIOIEro MOMY4YeHHs XUMHUYECKOro oO0pa3oBaHMs B CPETHHX
CHEIHaJIbHBIX U BBICIIMX Y4eOHbIX opraHuzauusx. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC
COO x mIaHupyeMbIM pe3yJbTaTaM OCBOCHMsS OCHOBHOW 00pa30BaTEeNbHON MPOTpaMMBbl CPeIHETO
oOuiero oOpa3oBaHMsI U3ydeHUE IpenMera «XHUMHs» OPUEHTUPOBAHO TaKkKe Ha pelIeHHe 3aaad
BOCIIUTAaHUSI M COLMAIBHOTO  pa3BUTHs  oOydarommxcs, Ha  (QopMUpOBaHME Y HHX
OOIIIEMHTEIUICKTYIbHBIX YMEHUW, YMEHUU palMOHAIU3alUh Y4eOHOTO Tpylda U 0O0O0OIMIEHHBIX
CHOCOOOB  JIEATENIBHOCTH, HUMEIOIUX  MEXIUCHUIUIMHAPHBINA, HaJOpeIMETHBIH  XapakTep.
CocraBnsitomiuMHu ~ npeMera  «XHUMHsD» Ha ypOBHE YIUIyOJNEHHOTO M3yuUeHUS SBISIOTCS
yriay6nénnbsle Kypebl — «Opranudeckast XuMusi» - «OO011ast 1 HeopraHudecKast XUMHUS».

HEJIN U3YUYEHUA YYEBHOI'O ITPEJJMETA « XUMU S »
IIpu u3yyenun ydeOHOro mpeamera «XUMHA» Ha YIIIyOJEHHOM ypOBHE, TakK K€ Kak B

OCHOBHOM u cpenHell mkone (Ha 0a30BOM yYpOBHE), 3ajadell MEPBOCTENEHHON 3HAYMMOCTH
aBnseTcss (OPMUPOBAHHE OCHOB HAyKM XUMHUHU KaK OO0JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA,
MPaKTUYECKON JAESATENbHOCTH YeJIOBEKa U OJHOI0 M3 KOMIIOHEHTOB MUPOBOW KyJbTYyphl. Pelienue
ATOW 3a7ayMl Ha yriayOJEHHOM YpOBHE HM3YYCHHS MpEeAMETa MPEAnojaraet peaju3amuio TaKuxX
Imene, Kak:



— (opMupoBaHue MpeACTaBICHUN: O MaTepUaTLHOM EIWHCTBE MHUPA, 3aKOHOMEPHOCTIX H
MO3HABAEMOCTHU SIBJICHUH NPUPOABI; O MECTE XMMHUU B CHUCTEME €CTECTBEHHBIX HAyK M €€
BEYIIEH poii B 00ECTICUeHUH YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA: B PEIICHUU TIPOOIIeM
OKOJIOTMUYECKOM, SHEPreTHYeCcKOW U MUINEBOH Oe30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
CO3JJaHUM HOBBIX MAaTE€pUAJOB, HOBBIX HCTOYHMKOB DJHEPrud, B  OOCCICYCHHUH
palMOHAIBHOTO TIPHUPOAOIIOIB30BaHUsI, B (POPMUpPOBAHUHM MHUPOBO33PECHUS MU  0OmmIeH
KYJbTYpbl 4YEJIOBEKa, a TaKXKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOAHOM Cpelie;

— OCBOCHHE CHCTEMbl 3HAHMH, JEXKaIIUX B OCHOBE XHMHYECKON COCTaBIISIOIICH
€CTECTBCHHOHAYYHOM KapTHUHBI MHpa: (yHIAMEHTAJIbHBIX TOHSTHH, 3aKOHOB M TEOPHI
XHMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HbIX YPOBHAX —
aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJICKYJISIPHOM, 0 TEPMOJIMHAMUYECKUX
Y KUHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHUX PEaAKIMi, 0 XHUMHYECKOM
pPaBHOBECHH, pPACTBOpPAaX U AWCIEPCHBIX CHCTEMaxX, 00 OOMUX HAay4YHBIX MPUHIIAIIAX
XMMHYECKOTr0 MPOU3BOJICTBA;

— (dopMupoBaHHE Y 00YYAOIINXCS OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKHUX 3HAHWH I OOBSICHCHHS KIIOYCBBIX HUJEH W MPOOJIEM COBPEMEHHON XUMUW;
JUTSE OOBSICHEHHSI I TIPOTHO3WPOBAHUS SIBJICHUN, UMEIONINX €CTCCTBEHHOHAYYHYIO MPUPOY;
TPAMOTHOTO PEIICHHsS] MPOOJieM, CBA3AaHHBIX C XHUMHEH; MPOTHO3UPOBAHMUS, aHaIU3a M
OLICHKH C MO3UMLMI  JKOJOIMYECKOH  0e30MacHOCTH  MOCIEACTBHH  OBLITOBOMH
Y MPOU3BOACTBEHHOM JEATEILHOCTH YEJIOBEKA, CB3AHHON ¢ XMMHYECKUM ITPOU3BOJICTBOM,
HCITOJIb30BaHHUEM U IepepaboTKO BEIIECTB;

— yrayOlieHne TpeICTaBiICHUM O Hay4yHBIX METOAaX I[O3HAHUS, HEOOXOAUMBIX JUIs
NpUOOpETEHUs YMEHUI OPUEHTUPOBATHCS B MHPE BELIECTB U OOBSICHEHHS XUMHYECKHX
SIBJICHUM, UMEIOIIUX MECTO B IPHUPOJIC, B MPAKTUUECKON JEATEIbHOCTH M TOBCEIHEBHOMN
JKU3HH.

B mnane peanmm3anuu mepBOOUYEPENHBIX BOCHUTATENBHBIX W PAa3BUBAIOIMINX (YHKIHH IETOCTHOMN
CHUCTEMBI CpeHEero oOmiero oOpa3oBaHMs MPU H3YUYCHHH TpeAMETa «XUMHUS» Ha YIIIyOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKUE IIEJIM U 3aa4H, KaK:

— BOCMUTaHHUE YOEKAEHHOCTH B TMO3HABAEMOCTH SIBIICHUM MPHUPOJBI, YBAKEHHS K IMPOIECCY
TBOpYECTBA B OOJACTH TEOPETUUYECKUX U TNPHUKIAJAHBIX HCCIEAOBAaHUN B XUMUH,
dbopMHUpOBaHKE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKU;

— pa3BUTHE MOTHBAIlMM K OOYYEHHI0O W TO3HAHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX [IEHHOCTEH;

— pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEU
00y4JaromuXxcsi, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBBIO M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HU;

— QopMupoBaHMe YMEHHI W HaBBIKOB Pa3yMHOTO IPUPOJOINOJIB30BAHUSA, DPA3BUTHE
AKOJIOTMUYECKOHN KYJIbTYpPbI, IPHOOPETEHHE OMbITAa OOIECTBEHHO-TIOJIE3HON YKOJOTHYECKOH

JACATCIIBHOCTH.

MECTO YUYEBHOI'O IIPEJIMETA «X1MU» B YUEBHOM IIUVTAHE
VYueOHblil mpeaMer «XuMHs» yriayOlE€HHOrO YPOBHS H3YyYEHHUS BXOJUT B COCTaB MPEIMETHOM

obmactn «EctecTBeHHBIE HayKu». M3ydeHue ITaHHOTO MpeaMeTa MperycMOTpEeHO B 00BbEMe
yueOHoil Harpy3ku He MeHee 3 4 B Henemo B 10 u 11 kimaccax coorBercTBeHHO (110 105 4 B rogx).

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA « XMW S»
®I'OC ycranaBnmuBaeT TpeOOBAaHMS K peE3yibTaTaM OCBOCHHUS OOYYAOIIMMUCS IMPOTPaMM
cpenHero oOmero oOpa3oBaHHS (JMYHOCTHBIM, METANpPEIMETHBIM H MpeIMeTHhIM). HaydHo-



METOAMYECKOH OCHOBOM JUIs pPa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS IPOrpaMM
cpeaHero o01ero oopa3oBaHusl SABIAETCS CUCTEMHO - 1€ATEIbHOCTHBIN MOAXO.

JIMYHOCTHBIE PE3VYJIbTATEI

JINYHOCTHBIE pe3yJIbTaThl OCBOCHHUS IpeaMeTa «XUMHUSD) OTpaxkatoT cHOPMHUPOBAHHOCTH OIbITA
MIO3HABATEIILHOM W TPAKTHYECKOW AEATENbHOCTH OOYYaroIMXCA MO pPEANM3alUd TNPUHATHIX B
o0111ecTBE LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. T'paxxpaHckoro BOCHUTaHUS:
— OCO3HaHUs OOYyYaroIMMUCS CBOUX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KEHUS K
3aKOHY U IIPABOIIOPSIKY;
— TIPEACTABICHUA O COLUAJIBHBIX HOPMAax M MpaBUIaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHUBE;
— TOTOBHOCTM K COBMECTHOM TBOPUECKOW JEATENbHOCTH IPU CO3JAHUU YYEOHBIX IPOEKTOB,
peneHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BHINTOJIHEHUN XUMHUECKUX IKCTIEPUMEHTOB;
— CHOCOOHOCTH NMOHMMAaTh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI JPyTrux Ipu
aHaJM3e Pa3IMYHBIX BUJIOB YUE€OHOH NEATEIHLHOCTH;

2. IlaTpuoTnyeckoro BOCIUTAHUSA:
— LIEHHOCTHOT'0 OTHOILICHHS K HCTOPUYECKOMY ¥ HAYYHOMY HACIIEIUIO OTCYECTBEHHOM XUMMUH;
— YBaKEHHUs K IpOIlecCy TBOpPUYECTBAa B 00JACTU TEOPUHM M NPAKTUYECKOTO NPUMEHEHHS XUMHH,
OCO3HAHMSI TOTO, YTO JOCTHKEHUS HAYKU €CTh Pe3yJIbTaT JUTMTEIbHBIX HAOII0AeHUH, KPOTIOTINBBIX
JKCIIEPUMEHTAIIBHBIX TIOUCKOB, IIOCTOSIHHOTO TPYZAA YYEHBIX U IPAKTHKOB;
— MHTEpeca M MO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U TOCIEAYIOUIEM aHaan3e HH(OPMAIHH O
NIEPEIOBBIX TOCTHIKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;
3. JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:
— HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEICHMS;
— CNIOCOOHOCTH OIICHWBATh CUTYAIlMH, CBSI3aHHBIE C XUMHUYECKUMH SBICHHSIMH, U TPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
— TOTOBHOCTM OLEHUBATH CBOE IIOBEACHUE M IIOCTYIKM CBOMX TOBApUINEH C IO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ITUX IOCTYIKOB;
4. @opMUpOBaHUS KYJIbTYpPbI 310POBbSL:
— TIIOHMMaHHUs II€HHOCTEH 370pOoBOro M 0Oe3omacHOro oOpasza KHU3HH; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;
— co0uro1eHus paBmJ 6€30I1aCHOTO 0OpallleH!s ¢ BEIIeCTBaMH B OBbITY, TOBCEAHEBHOM KU3HU U B
TPYZIOBOM AEATENBHOCTH;
— MOHMMAaHMsI LIEHHOCTH MPAaBUJ MHAMBHUYaJIbHOIO M KOJJIEKTUBHOTO 0€30MacCHOrO MOBEICHUS B
CUTyalUsiX, YTPOKAIOIIMX 3J0POBBIO M KU3HH JIIOJEHW; OCO3HAHWS IIOCIEICTBUM W HENPUATHSA
BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AIKOT0JIsl, HAPKOTHKOB, KypeHHs);
S. TpynoBoro BociuTaHus:
—  KOMMYHHMKaTMBHOM  KOMIIETEHTHOCTM B  y4eOHO-HCCIEIOBATEIbCKOW  JEATENbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPpYrUX BUAaX AESITEIbHOCTH;
— YCTAQaHOBKM Ha aKTHBHOE y4YacTM€ B pEIICHHHM IPAaKTUYECKUX 3a7ad  COLMAIBHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
— HHTepeca K MPaKTHUYECKOMY M3y4YeHMIO NMpodeccuil pa3nuyHoOro pojaa, B TOM YUCIIEe Ha OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAaHUH 110 XUMHUU;
6. DKOJIOTM4YECKOr0 BOCIIUTAHHUSA:
— DKOJIOTHYECKH 11€JecCO00pa3HOro OTHOIIEHUS K MPHUpPOJe, KaK HCTOYHUKY CYLIECTBOBAHUS
JKH3HH Ha 3eMiIe;
— TMOHUMaHMs TJIOOATBHOTO XapakTepa S3KOJOTMYECKHX Mpo0sieM, BIHUSIHUS HSKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUATIBHOU Cpebl;
— OCO3HaHHUS HEOOXOJAMMOCTH HCIOJNb30BaHUS JTOCTHKEHUN XHWMHUU JJI1 PElIeHUs BOIPOCOB
pPalMOHAIBLHOIO IIPUPOIOIOJIB30BAHNS;
— aKTHUBHOTO HENPUATHS IEUCTBHH, PUHOCAIIMX BPEI OKPY’KAIOIIEW NMPUPOIHON Cpelle, YMEHUS
IPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX JTEHCTBUIA U
IIpe0TBpaliaTh UX;
7. IleHHOCTH HAy4YHOTO ITO3HAHUS:



— ¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKH U OOLECTBEHHON IIPAKTUKU;

— TIOHMMaHMA cHeuu(UKd XUMHH KakK HayKd, OCO3HaHus e€ poiu B (opMUpOBaHHH
PaLMOHATIBHOIO HAayYHOI'O MBIIUIEHUS, CO3JJaHUM LIEJIOCTHOIO IMPEACTABICHUS 00 OKpY’KaloIeM
MUpE KaK O €IUHCTBE MPUPObI U YETIOBEKA, B [IO3HAHUU IIPUPOJIHBIX 3aKOHOMEPHOCTEN U PELLICHUN
po0JeM COXpaHEeHHs! IPUPOTHOIO PABHOBECHUS;

— yOexXAEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHUHU JJIi COBPEMCHHOW IMBHJIM3AIHMUA: B €€
IYMaHUCTUYECKON HAIpaBICHHOCTH M BaXKHOW pOJM B CO3JaHMM HOBOM 0a3bl MaTepUalIbHOU
KYJIbTYpBI, PEUICHUH TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCcKoi, MUIIEBON U HKOJOTMUECKON 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECIIeYeHUN
YCIIOBHH YCIICIIHOTO TPYAA U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KAXKOTO WieHa 00IIecTBa;

— IFOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
IIOJIyYE€HHUIO HOBBIX 3HAHUI 110 XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMU ITOTPEOHOCTSAMU;
METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHsle  pe3yibTaTbl  OTPAKalOT  OBJAJACHHWE  YHHUBEPCAIBHBIMH  Y4€OHBIMU
II03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMMU:

1. bazoevimu nozuueckumu oeiicmeuamu:

—  CaMOCTOATENBHO (OPMYJIHPOBAaTH M  aKTyaIM3HpPOBaTh TNpoOIeMy, BCECTOPOHHE €
paccMaTpuBarTh;

— OIpeAEeNATh eI AESITEIbHOCTH, 3a/1aBasl IapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COOTHOCUTD
pE3yJIbTaThl JEATEIBHOCTH € IOCTABIEHHBIMHU LIENSMU;

— YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3yYaeMbIMU SIBJICHUSIMU;

— CTPOUTH JIOTUYECKUE PacCyKIeHUs (MHIYKTUBHBIE, JI€AyKTUBHbIC, [0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U IPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYJIUPOBATH BBIBOJBI U
3aKJIFOYEHUS;

— MPUMEHSATH B IPOLIECCE ITO3HAHUS UCII0JIb3YEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIH,
npeoOpa3oBbIBaTh MOJEIbHBIE IPEACTaBICHUS — XUMHUYECKUH 3HaK (CHMMBOJI) D3JIEMEHTa,
xuMu4eckass (opmyna, ypaBHEHHE XUMHUYECKOW pEAaKIMH — TpPH pEIIeHUH Y4eOHBIX
IIO3HABATEJIbHBIX U NPAKTUYECKUX 3a/1ay, IPUMEHATh HAa3BAHHBIE MOJIEIIbHbBIC IIPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPHU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKLUil;

2. bazoevimu uccnedosamensvckumu oeiicmeuamu:

— BJIaJIETh OCHOBAMH METOJ/I0B HAYYHOTO [TO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUii;

— (QopmynupoBaTh 1€MW 337ayd  MCCIENOBaHMS, HCIOJIb30BATh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHpOBaHHUS TUIIOTE3bI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

— BJaJeTh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHMUS M MPOBEJACHUS yUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaONIOJaTh 3a XOJOM MpoIlecca, CaMOCTOSTEIbHO
IPOTHO3MPOBATh €ro pe3yibTaT, (OpMyIUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

— MPHOOPETATh OMBIT YYEHUYECKOH HCCIe0BATENbCKON M MPOEKTHOW JEesTEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY ITOMCKY METOJIOB PEllIEHUs MPAaKTUYECKUX 3a/ad,
IIPUMEHEHHUIO Pa3INYHbIX METOJI0OB I03HAHNUS;

3. Ilpuémamu pabomul c ungpopmayueii:

— OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOUYHMKAX HH(pOpMaIMM (HAyYHO-TIOMYJISpHAs JIUTEpaTypa
XUMHYECKOTO COJIep’KaHus, CIpaBOYHbIE TMocolus, pecypchl UHTepHeTa), aHaIU3UPOBATH
UHPOPMALIMIO PA3JIMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTHUECKHM OLEHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;

—MCIOJIb30BaTh HAyYHBIN S3bIK B Kau€CTBE CPEACTBA NpU paboTe ¢ XMMHUYECKOW HMH(pOpMaIME:
NPUMEHSTh MEXIIpeAMETHbIE ((PU3NYecCKHe MW MaTeMaTHYeCKHe) 3HAaKW U CHMBOJIBL, (OPMYJIBL,
ab0peBHaTypbl, HOMEHKJIATYPY;

— HCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBAa HArJIsAHOCTH.
OsiajeHHe YHHBEPCAJILHBIMH KOMMYHHKATHBHBIMH A€ CTBUAMM:



— 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl B XOJE IUAIOTa W/WIK TUCKYCCHUH,
BBICKA3bIBaTh  HUJAEH, (OPMYJIUPOBATh CBOM  HPEUIOKEHUS  OTHOCUTENIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

— BBICTYNaTh C HPE3EHTAlMEeld pe3yJbTaTOB II03HABATEIILHOW JAEATENBbHOCTH, IOJy4YE€HHBIX
CaMOCTOSITENIFHO UJIM COBMECTHO CO CBEPCTHUKAMU NP BBIMOJIHEHUH XUMHYECKOT'O SKCIICPUMEHTA,
IPAaKTUYECKOH PabOThl MO MCCIIEJOBAHUIO CBOWCTB M3y4aeMbIX BELIECTB, pealu3allMd y4eOHOro
npoekTa M (OPMYJIHPOBATH BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCICIOBAHUN ITyTEM
COIJIACOBAHUS MO3ULUH B X0/ 00CYKIEHNU U 0OMEHA MHEHUSMH.

OBJiajieHNe YHUBEPCAJIbLHBIMH PeryisTUHBHBIMM 1€l CTBUSAMU:

— CaMOCTOATENBHO IUJIAHUPOBATh M OCYLIECTBISATh CBOK II03HABATENIbHYIO JIE€ATEIBHOCTD,
ompenenss €€ LeNd WU 3a1a4d, KOHTPOJIUPOBATh M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeUlaraéMplii  arOpUTM JAEHCTBUM NpH BBHINOJHEHUM Y4EeOHBIX M MCCIEIOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(pPeKTUBHBI COCO0 MX peleHHs ¢ Y4ETOM MOJIYYCHHs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMSAX;

— OCYILECTBIISATh CAMOKOHTPOJIb CBOCH JEATEIHHOCTH HAa OCHOBE CAaMOAHAIM3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATHI
[IpenmeTHble pe3ynbTarhl ocBoeHus mnporpammbl COO 1o xumuu Ha yriayOlnEHHOM ypOBHE

BKJIFOYAIOT: CHCI_II/I(bI/I‘leCKI/Ie JIIA yqe6Hor0 npeamMceTa «XUMUS» HAay4YHbIC 3HAHUA, YMCHUA U
CIIOCOOBI HeﬁCTBHﬁ II0 OCBOCHHIO, HWHTCPIPCTALlUU U Hp606p330BaHI/IIO 3HaHI/II>'I, BUbI
ACATCIIBHOCTH IO IMOJYYCHHIO HOBOI'O 3HAHHUA W NPHUMCHCHUIO 3HAaHUHN B Ppa3INIHbIX y‘IC6HLIX
CUTyalluAaX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3aHHBIX C XUMHEH.

10 KJIACC
[IpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs OTpaXxaroT:

1) chopMuUpoBaHHOCTH TPEICTABICHUN: O MECTE W 3HAYCHUW OPTraHUYECKOW XUMHHU B CHCTEME
€CTECTBEHHBIX HAYK M €€ poJih B 00ECIIEYCHUH YCTOMYMBOTO PA3BUTHSI YEJIOBEUYECTBA: B PEIICHUH
poOJIeM 3KOJIOTHYECKOM, SHEPreTHUYECKON U MUINEBOM O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI,
CO3JaHMM HOBBIX MAaTepUaNOB, HOBBIX HCTOYHHKOB HSHEPTrUHM, B OOECIEUEHUH PAIOHATHHOTO
MPUPOJIOTIONB30BaHUs, B (OPMUPOBAHMM MHPOBO33PEHHS M 00 IIed KyJIbTYphl YelOBEKa,
a TaKkKe PKOJIOTHYECKH 0OOCHOBAHHO TO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHON cpere;

2) BnaJieHHe CUCTEMOI XUMUYECKUX 3HAHUH, KOTOpasi BKIIOYAET: OCHOBOIIOJIATAOINE TOHATUS —
XUMHYECKHUI DIIEMEHT, aToM, AP0 | AJIEKTPOHHAsi 000JI0YKa atoma, s-, P-, d-aToMHBIE OpOUTANIH,
OCHOBHOE M BO30YX/IEHHOE COCTOSHUS aTOMa, THOpUAN3aLis aTOMHBIX OpOUTajel, HOH, MOJIEKYJIa,
BaJICHTHOCTb, MIEKTPOOTPHUILIATEIBLHOCTD, CTENIEHb OKUCIICHUS, XMMHUECKasl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00bEM, YIJIepoJHbIi cKelleT, GyHKIMOHaIbHAas TPYIIa, paguKal, CTPYKTypHbIE
dopMynbl  (pa3BEpHYTHIE,  COKpalIEHHbBIE,  CKEJIETHbIE), H30MEpHUsl  CTPYKTypHas U
IIPOCTPAHCTBEHHAsl (reoOMeTpUYecKasi, ONTHYECKasi), U30MEPhl, TOMOJOTUYECKUI psJl, TOMOJIOTH,
yIJIE€BOAOPOABI, KUCIOPOJI- U a30TCOACPKAIIUE OPraHUYECKUE COECJUHEHUs, MOHOMEp, IOIMMED,
CTPYKTYpPHOE 3BEHO, BHICOKOMOJIEKYJISIDHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (IIEPUOJIUYECKUN 3aKOH
J. W. MenneneeBa, Teopusi CTpoeHHs opraHnyeckux BemiectB A. M. byriepoBa, 3akoH
COXPAaHEHHs MAacChl BELIECTB, 3aKOH COXPAHEHHS W MPEBpAILECHUS PHEPIHMM NPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKMH S3bIK XWMHH, MHPOBO33PEHUYECKHE 3HAHMA,
JeXalue B OCHOBE TMOHMMAHHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHYECKHMX SIBJICHMIA;
NPEJICTAaBICHUS] O MEXaHU3Max XMMHMUYECKHUX pPeaKIuil, TepMOJAMHAMUYECKUX M KHHETUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHHs, O B3aWMHOM BIIMSHUU aTOMOB M IPYII aTOMOB B MOJIEKYJIaxX
(MHIIyKTUBHBIM 1 Me30MepHbIN 3pekThl, opueHTanTsl | u Il poaa); ¢pakronoruueckue cBEACHUS O
CBOWCTBaX, COCTaBe, IMOJYyYEeHHMM M OE30MaCHOM HCIOJb30BAHUU BAXKHEHUIIMX OPraHMYECKHX



BEIICCTB B OBITY W MPAKTHUYECKOW JICATEIHHOCTH YEIOBEKa, OOIUX HAy4YHBIX MPHHIUIAX
XUMHYECKOTO MMPOU3BOJICTBA (HA IPUMEPE MPOU3BOJICTBA METAHOJIA, TTepepabOTKH HEPTH);

3) copMUPOBAHHOCTH YMEHUI: BBISIBISTh XapaKTepPHBIC MPU 3HAKU TMOHSATUH, YCTAHABIUBATH MX
B3aUMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHSTHS IMPU OMUCAHUU COCTAaBa, CTPOCHUS H
CBOMCTB OPraHMYECKUX COCTUHECHUM;

4) chopMHPOBAHHOCTh YMEHHUH: WCIOIB30BaTh XUMHUYECKYH) CHMBOJIMKY JUISI COCTaBIICHUS
MOJICKYJISIPHBIX UM CTPYKTYPHBIX  (pa3BEPHYTBIX, COKpPAIIEHHBIX U CKENEeTHBIX)  (opMyl
OPraHWYECKHUX BEILECTB; COCTABJIATh YPABHEHUS XUMUYECKHX pEaKLUHMil U pacKphlBaTh HUX
CYIIHOCTb: OKHCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMI TOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO
OamaHca »JTHX peakUud; peakuuid HOHHOIO OOMeHa MyTEM COCTaBIIEHUS HUX MOJHBIX
Y COKpalIEHHBIX MOHHBIX YPAaBHEHUM; WU3TOTABIMBATH MOJIETU MOJIEKYJ OPraHMYECKUX BEIIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M IIPOCTPAHCTBEHHOI'O CTPOCHHS;

5) chopMUPOBAaHHOCTb YMEHHUI: YCTaHABIMBATH NPUHAJIEKHOCTh H3YyUYEHHBIX OPraHUYECKUX
BEIIECTB MO0 MX COCTaBy M CTPOEHUIO K ONpPEACIEHHOMY KIIACCy/TPyIIe COCTUHEHHH, NaBaTh UM
Ha3BaHus o cucrematuueckor HomeHkinarype (IUPAC) u npuBoauTh TpuBHaibHbIE Ha3BaHUS IS
OTJIEbHBIX MPEICTaBUTENIEH OPraHUYECKUX BEIECTB (ITHIIEH, alETWIEH, TOJIyOJ, IJIMLEPHH,
ATHJICHIJIMKONb, (EHONI, (popManbIerus, alueTaabAerul, aleTOH, MypaBbUHAs KUCIIOTa, YKCyCHas
KHCJIOTa, CTE€apUHOBAas, OJICMHOBAs, NAJIbMUTHUHOBAS KHUCIOThI, TIJHUIMH, ajJaHWH, MajbTo3a,
bpyKTO3a, aHWIINH, AMBUHWI, U30MIPEH, XJIOPOIIPEH, CTUPOIL U JIP.);

6) CcPOPMUPOBAHHOCTH YMEHHS ONPENCIATh BHUJ XUMHYECCKOH CBS3M B OPTaHUYCCKUX
coeuHEHUAX (KOBaJCHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOJAOPOIHAS CBSI3b);

7) chopMUPOBAaHHOCTh YMEHHUSI IPUMEHSThH MOJIOKEHHUSI TEOPUU CTPOCHHSI OPTaHUYECKUX BEIIECTB
A. M. Bbytneposa mjis 00bsICHEHUS 3aBUCUMOCTH CBOHCTB BEIIIECTB OT UX COCTaBa M CTPOCHHS,

8) chopMUPOBAHHOCTH YMEHHUN XapaKTepU30BaTh COCTaB, CTPOE HHUE, GU3UIECKUE U XUMUUYECKUE
CBOWMCTBA THITMYHBIX TPEJCTABUTEIICH pPA3JIMUHBIX KJIACCOB OPraHWYECKHX BEIIECTB: AJKAHOB,
[MUKJIOAJTKAHOB, AQJIKCHOB, QJIKQJIMCHOB, AQJKHHOB, apOMaTHYEeCKUX VYTJIEBOJOPOIOB, CIHUPTOB,
aNbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCIOT, TMPOCTBIX U  CIOXHBIX AS(UPOB, KHUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OENKOB, YIJI€BOJOB (MOHO-, M- U MOJIMCAXAPUIOB);
WUTIOCTPUPOBATh TE€HETHMUYECKYI0 CBSI3b MEXIy HHUMH YPaBHEHHSMH COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIIH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (GOPMYIT;

9) C(l)OpMI/IpOBaHHOCTL YMCHUA MOATBCPKAATh HA KOHKPECTHLIX MMPUMEPAX XAPAKTCP 3aBUCUMOCTH
peaKHI/IOHHOﬁ CITOCOOHOCTH OpTraHHUYCCKUX COE€IMHEHUM OT KpaTHOCTH U THUIIA KOBAJICHTHOM CBS3U
(6' n T['CBSISI/I), B3aUMHOTO BJIMAHUA ATOMOB U I'PYIIIT aTOMOB B MOJICKYJIAX;

10) chopMUpPOBaHHOCTh YMEHHUsSI XapaKTepPU30BaTh WCTOYHUKU YTIIEBOJOPOIAHOTO CHIpbi (HE(DTH,
MPUPOJHBIA Ta3, Yroib), CIOCOOBI €ro MepepadOoTKU U MPAKTHUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadoTKu;

11) chopMUpPOBaHHOCTH BIAQJICHUS CHCTEMOM 3HAHUU O €CTECTBEHHOHAYUYHBIX METOJAaX TMO3HAHUS
— HaONIOICHUU, U3MEPEHHH, MOJICIHPOBAHUM, JKCIEPUMEHTE (peaJbHOM W MBICICHHOM) U
yMeHI/ISI HpI/IMeHSITI) OTU 3HAHUA, C(i)OpMI/IpOBaHHOCTI) YMGHI/ISI HpI/IMeHSITI) OCHOBHBIC onepauI/m
MBICJIUTEIIEHON JEATENPHOCTH — aHAJIW3 U CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3aIIUIo,
BBIABJIICHHUC HpH‘-II/IHHO-CJ'Ie}ICTBeHHBIX CBS[S@fI — JJIA I/ISYLIGHI/ISI CBOI>'ICTB BCIICCTB U XHUMHUYCCKUX
peaKuuii;



12) chopMHpPOBAaHHOCTh YMEHUM: HCIIOIB30BaTh CHCTEMHBIC 3HAHMS 10 OPTaHWYECKONW XUMUU JJIs
O0BSCHEHUS U MPOTHO3UPOBAHUS SIBJICHUIM, UMEIOIINX €CTECTBEHHOHAYYHYIO PUPOY;

13) chopMupOBaHHOCTH YMEHHI: MPOBOAUTE PACYETHI IO XUMUUYECKUM (QOopMyJiaM U YpaBHEHHUSIM
XUMHUYECKHX PEaKIUi C HMCIOJIIb30BaHUEM (PU3MUECKUX BEIMYUH (Macca, 00bEM ra3oB, KOJIUIECTBO
BELIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: pacdy€Thl IO HAXO0XKJIECHUIO
XUMHYECKOH (OpPMyJIbl BEIIECTBA MO H3BECTHBIM MAacCOBBIM JIOJISIM XMMHUYECKHX 3JEMEHTOB,
NPOJYKTaM CrOpaHus, IFIOTHOCTH ra3000pa3HbIX BEUIECTB;

14) chopMHpPOBAaHHOCTh YMEHHWH: MPOTHO3UPOBATH, AHATU3UPOBATH M OICHUBATh C IMO3HUIIUAN
IKOJIOTHYECKON 0€30MacHOCTH TMOCIHEACTBUS OBITOBOH ¥ NMPOU3BOICTBCHHON JICSITEIHLHOCTU
YeJIOBEKa, CBSA3aHHOM ¢ nepepaboTKON BEIIeCTB; UCIOJIb30BaTh MOJIYUCHHbIC 3HAHUS ISl IPUHATUS
rPaMOTHBIX PEIICHUN MPOOJIeM B CUTYalUsIX, CBI3aHHBIX C XHMHEH;

15) copMuUpOBaHHOCTE YMEHHI: CAMOCTOATEIBHO IIAHUPOBATh U MPOBOJUTh XHUMHUYECKUN
HKCIIEPUMEHT (IMOJIyYeHUE M U3YUYCHHE CBOMCTB OPraHMYECKHUX BELIECTB, KAUECTBEHHBIC PEaKIIUU
YIJIEBOJOPOAOB PAa3INYHbIX KJIACCOB M KUCIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB, PEILICHHE
9KCIIEPUMEHTANIBHBIX 33a4 0 PACIIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOIIOJEHUEM MPaBUII
0e30macHOro o0palleHus C BEIIeCTBAMU U JIa0OPATOPHBIM 000pyJ0BaHUEM, (HOPMYIUPOBATH LIETH
WCCJICIOBAHMSI, TIPEJCTABISITh B Pa3NUYHON (QopMe pe3ysbTaThl IKCIEPUMEHTA, aHAIU3UPOBATH
Y OIICHUBATH WX JIOCTOBEPHOCTb;

16) chopMupOBaHHOCTh YMEHUH: COOIIOATh MPaBUiIa IKOJIOTUYECKH EIeCO00Pa3HOT0 MOBEACHUS
B OBITYy U TPYJOBOW JESATENBHOCTH B LEISIX COXPAHEHHS CBOErO 3JI0POBbS, OKpYXKaromien
MPUPOAHON Cpeapl W JIOCTHKEHUS €€ YCTOMYMBOrO pPa3BUTHSA; OCO3HABAaTh OMNACHOCTH
TOKCUYECKOT0 JEHUCTBUS HA KUBBIC OPraHW3Mbl ONPEAECIEHHBIX OPraHMYECKUX BEIIECTB, IIOHUMAs
cMmbica nokaszarens [TIK;

17) chopMHPOBAHHOCTh YMEHHUW: OCYIIECTBIATH II€JEHANIPABICHHBIM TMOUCK XWMHUYECKOU
uH(pOpMallMK B pa3iIMYHBIX HCTOYHMKAX (Hay4yHas M YyuyeOHo-Hay4Has Jsurteparypa, CMMU,
WuTepHeT U Ap.), KpUTUYECKU aHAJIU3UPOBATh XUMUYECKYI0 UH(opMalnio, nepepadaTeiBaTh €€ U
WCIIOJIH30BaTh B COOTBETCTBUU C TIOCTABJIICHHOW y4eOHOM 3a1a4eil.

11 KJIIACC
[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO011as 1 HeopraHu4eckasi XuMuUs» OTPaXKaroT:

1) chopMHUPOBaHHOCTh MPEACTABIECHUI: O MaTepUAIBHOM E€IMHCTBE MHpPa, 3aKOHOMEPHOCTSAX
Y IIO3HABAEMOCTHU SABJIICHUM NPU POJBI; O MECTE€ M 3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX
HayK U e€ posd B 00eCnevYeHWH YCTOMUMBOTO Pa3BUTHUS, B PELIEHUH MPOOJIEM 3KOJOTUYECKOM,
HHEPreTUYeCKON U MUIIEBOM  O€30IacHOCTH, B Pa3BUTUU  MEIUIMHBI, CO3JAaHMM  HOBBIX
Mare pHAJIOB,  HOBBIX  HMCTOYHHKOB  D3HEpPIHMH, B o0ecrieueHnn  paroHaIbHOTO
MPUPOIONIONIB30BaHUsl, B (POPMUPOBAHUU MUPOBO33PEHHUS UM OOIIEH KYJIbTYphl UEIOBEKa, a TAKKe
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3/I0pPOBBIO M IIPUPOAHOM cperie;

2) cpopMHUpPOBAHHOCTH BIAJACHUS CHUCTEMON XHMHYECKHX 3HAHHUM, KOTOpas BKIIIOYACT:
OCHOBOITOJIAralolIue MOHATUS — XUMHUYECKUU SJIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, JJIIEKTPOHHAS
obosyiouka artoma, s-, pP-, d-aTOMHBIE OpOMTANIM, OCHOBHOE M BO30OYKIEHHOE COCTOSIHHS aTOMa,
rUOpUAM3aIs aTOMHBIX OpOWTaneil, WOH, MOIEKYJa, BaJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTD,
CTENEHb OKHCIICHMs, XUMHUYECKasi CBs3b (KOBaJEHTHas, MOHHAs, MeTaJuIMuecKasi, BOJOpOJHAs),
KPUCTAJUIMYECKAsh PELIETKA, XUMHYECKas pEaKLHs, pPAacTBOP, DJIEKTPOJIUTBI, HEJIEKTPOJIUTHI,



INEKTPONUTHYECKAs AUCCOIHMAIINS, CTENEHb AUCCOLMALMU, BOIOPOAHBIN MOKa3aTeNb, OKUCIUTEb,
BOCCTAHOBHUTEJb, TEIUIOBOH 3(P(EKT XWMHUYECKOW pEeaKIMH, CKOPOCTh XWMHUYECKOW pEeaKIIvH,
XUMHYECKOE paBHOBECHE; TEOPHUH U 3aKOHBI (TEOpHUsl AJIEKTPOIUTUYECKON AMCCOIMAIINH,
nepuoanueckuit 3akoH Jl. 1. MenneneeBa, 3aKOH COXpaHEHHSI MAcChl BEILIECTB, 3aKOH COXPAHEHUS
U TPEeBpAaIICHUs SHEPTUU MPU XUMHUUYECKHUX PEAKIHIX, 3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE
3HAHUA, JIC)KAIIUC B OCHOBC ITOHUMAHUA HNPHUYMHHOCTU MU CHUCTCMHOCTH XUMHWYCCKUX HBHGHHﬁ;
COBpPCMCHHBIC TMPCACTABJICHHUA O CTPOCHHHM BCIICCTBA HAa ATOMHOM, HOHHO-MOJICKYJIIPHOM U
HAaAMOJICKYJISIPHOM YPOBHAX; MNpeaACTaBICHUA (0] MEXaHUu3Max XUMHUYCCKUX peaKuHﬁ,
TEPMOJMHAMHYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XUMHUYECKOM
paBHOBECHM, PACTBOpPaX M JAUCIEPCHBIX cHUCTeMaX; (AKTOJOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM MCIOJb30BaHNUU BaXKHEHUILINX BEILIECTB;

3) chopMUPOBAHHOCTh YMEHUI: BBISBIISTH XapaKTepHbIe MIPU 3HAKH MOHSATUH, YCTAHABIUBATH UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OMMCAHUN HEOPraHMYECKUX BELIECTB
U HX IPEBpAIICHUI;

4) chopMHUPOBAHHOCTh YMEHHS HCIIOIB30BATh XUMHUECKYIO CUMBOJHUKY ISl COCTaBIIeHUsT (GOpMYIT
BEIIECTB W YpaBHEHHMM XHMHUYECKUX peakiuil; cucreMatuueckytro HomeHkiarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTAEJIbHBIX BEUIECTB;

5) C(bOpMHpOBaHHOCTL YMCEHUA OIPEACIATh BAJICHTHOCTb M CTCIICHB OKHUCJICHUA XHUMHUUYCCKHX
JJICMCHTOB B COCAMHCHUAX, BHUI XMMHUYECKOM CBSI3U (KOBaJ'IeHTHaH, HOHHAas1, MCTAJNIMYCCKasd,
BOI[OpO,I[HaH); THUII KpHCT&HHH‘ICCKOﬁ peH_IéTKI/I KOHKPETHOI'O BCIUICCTBA,

6) Cq)OpMI/IpOBaHHOCTB YMCHUA OOBACHATH 3aBUCUMOCTH CBOWCTB BCIICCTB OT BHOA XHUMHYECKOH
CBA3HU U THIIA KpHCT&J’IJ’IH‘IGCKOﬁ peH_IéTKI/I, OOMEHHEIH U HOHOpHO'aKHeHTOpHBIfI MCXaHU3MbI
06p330BaHI/I$I KOBaJICHTHOM CBA3H,

7) chopMUPOBAaHHOCTh YMEHHUH: KJIaCCU(PULIUPOBATh: HEOPTaHMYECKUE BEIIECTBA 10 UX COCTaBY;
XMMHUYECKHE PEaKIMMU MO pa3IMYHBIM MpU3HAKaM (YUCIYy M COCTaBy pEarupyrollux BeEIEeCTB,
TEIIOBOMY 3 QEeKTy peakluu, HW3MEHEHHMIO CTeleHEell OKUCIIEHUS 3JEMEHTOB, OOpaTHMMOCTH,
Y4acTUIO KaTaju3aropa M T. I.); CaMOCTOSITEIbHO BBIOMPATh OCHOBaHUS WU KPUTEPUH [UId
KJIaCCU(pUKALMU U3y4aeMbIX BEIIECTB U XUMHUUYECKUX p€ aKIUil;

8) chopMHPOBAHHOCTh YMEHMsI PaCKpbIBaTh CMBICH Nepuoaudeckoro 3akona Jl. 1. Menzaeneesa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYI0, OOBbSICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIINU;

9) chopmupoBaHHOCTH YMEHHUH: XapaKTepU30BaTh DSJEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XMMHMYECKUX DJIEMEHTOB IIEpBOro— 4eTBEPTOro mnepuoaos Ilepmommueckoit cucremsr [[. U.
MeneneeBa, HCIIOIb3Ys MOHATUS «3HEPIETUUECKUE YPOBHI», «IHEPTreTUUECKNE TTOJTYPOBHU», «S-,
p-, d-aToMHBIC OpOMTAIN», «OCHOBHOE M BO30YKJIEHHOE JSHEPreTHUECKHE COCTOSHHS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB W WX COCIUHEHUU IO
nepuogaM u rpynmnam [lepuonnueckoit cuctemsl J[. WM. MenneneeBa, BaleHTHbIE BO3MOKHOCTH
ATOMOB DJIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

10) chopMHpPOBAaHHOCTh YMEHUMH: XapaKTEpH30BaTh (OMHMCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA
BEIIECTB pAa3IMUHBIX KJIACCOB; MOATBEPKAATh CYIIECTBOBAHHE TI'€HETUYECKOM CBS3H MEXIY
HEOPraHWYECKUMH BEIIECTBAMH C T[OMOIIbIO YpPaBHEHHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaxkLuii;



11) chopmupoBaHHOCT, YMEHHUS PACKpPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii TOCPECTBOM COCTABJICHHUS AJICKTPOHHOTO OajlaHCa ATUX PEAKIUN; peakIuii MOHHOTO
oOMeHa MmyTEM COCTAaBJIIEHHUA HUX TOJHBIX M COKpaUIEHHBIX HOHHBIX YpaBHEHUH; peakuui
TUAPOSIN3A; peaklUid KOMILIEKCOOOpa3oBaHUA (HAa MpPUMEpPE TUAPOKCOKOMIUIEKCOB LUHKA H
ATIOMHUHHS);

12) chopMupoBaHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUUYECKUX PeaKkuil ¢
Y4ETOM MX HEPreTUYECKUX XAPAKTEPUCTHUK, XapAKTEP U3MEHEHUSI CKOPOCTH XUMUYECKON peaklnu
B 3aBHCHMOCTH OT Pa3lIMYHBIX (PAKTOPOB, & TAKKE XapaKTep CMEIICHHUS XUMUYECKOTO PaBHOBECUS
Mo/ BIMSIHUEM BHEIIHUX Bo3aeicTBuid (mpuniun Jle [larense);

13) chopMupOBaHHOCTb YMEHHUSI XapaKTepU30BaTh XMUMHUYECKHE PEaKlUH, JIeKallMe B OCHOBE
MPOMBINIJICHHOTO TOJTyYeHUsI CEPHOM KUCIIOThI, aMMHUaKa, OOIINE HAy9IHbIC MPUHITUIBI XUMHYECKUX
MIPOU3BO/JICTB; IEIECO00PA3HOCTh MPUMEHEHHUSI HEOPTaHUYECKUX BEHISCTB B MPOMBIIIJICHHOCTH U
B OBITY C TOYKH 3PEHHSI COOTHOIICHUS PUCK-TIONB3a;

14) chopMupOBaHHOCTH BIAJEHHSI CHCTEMOW 3HAHWH O METOJaX HAYYHOTO TO3HAHUS SIBJICHUUN
PUPOIBI — HAOIIOIEHNE, U3MEPEHNE, MOJICIIMPOBAHHE, SKCIIEPUMEHT (PEeabHBIN M MBICICHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX; YMEHUS IPUMEHSTh 3TU 3HAHUS IIPU SKCIEPUMEHTAIILHOM
WCCIIC/IOBAaHUH BEIECTB U JJIsI OOBSCHEHUST XUMHUYECKUX SIBICHHH, MMEIOLINX MECTO B HPUPOJE,
IIPAKTUYECKOMN AEATEIbHOCTU YEJIOBEKAa U B ITOBCEIHEBHOM KU3HU;

15) chopMHUPOBAaHHOCTh YMEHHSI BBISBIISITH B3aHMMOCBSI3b XUMHUYCCKUX 3HAHWW C TIOHATUSIMH H
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB JJig 00jee OCO3HAHHOTO MOHWMAHUS
MaTEepUAIBHOTO €IMHCTBA MUPA;

16) chopMHpPOBAaHHOCTH YMEHHUS TPOBOJUTH PACUETHI: C HCIIOIH30BAHUEM MOHITHA «MaccoBas
JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAsI KOHIICHTPALIMS; MacChl BEIIECTBA MM 00bEMA rasza mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOTO M3 YYACTBYIOIIUX B PEaKIMH
BEIIEeCTB; TermaoBoro »ddekra peakuu; Macchl (00bEMa, KOIMYECTBA BEIECTBA) MPOIYKTa
peaklMu, €ClIM OJAHO M3 MCXOAHBIX BEMIECTB JAHO B BUIE PAcTBOpPA C ONMPEAEIEHHOM MaccoBOM
J0Jiel PacTBOPEHHOTO BEIIECTBA MM JAaHO B M30BITKE (MMEET MPUMECH); JIOJIM BBIXOJAa MPOAYKTa
peakiu; 00bEMHBIX OTHOIICHH Ta30B;

17) Cq)OpMHpOBaHHOCTB yMeHHﬁZ CaMOCTOATCIIbHO IIJIAHUPOBATH W HPOBOJAUTH XUMHYECKUM
9KCIICPUMCHT, (I)OpMy.TII/IpOBaTB Oejib  UCCIICNOBaHUA, TMPEACTABIATL B pa3JII/I‘IHOI>’I (bopMe
PE3YJIbTATHI SOKCIICPUMEHTA, aHAJIM3UPOBATH U OLICHUBATHL UX JOCTOBCPHOCTD,

18) cdopMupoBaHHOCTH yMEHHUI: cOOMIO/aTh MpaBWIa IOJIb30BAHHMS XUMHUYECKOM MOCYJIoH U
71a0opaTOpHBIM 00OPYJOBaHUEM, OOpAIIEHUs C BELIECTBAMU B COOTBETCTBUHU C MHCTPYKLHUSAMH IO
BBITMIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

19) copMHpPOBAHHOCTP YMEHMHA: OCYLIECTBIATH IEJICHANPABICHHBIH TOMCK XHUMHUYECKON
uH(pOpMallMK B pa3jMYHBIX HCTOYHMKAX (Hay4yHass M YyuyeOHo-Hay4Has Jjurteparypa, CMMU,
WuTepHer u 7p.), KpUTUYECKU aHAIM3UPOBATh XUMUYECKYI0 HH(OpMallKIo, epepadaThiBaTh €€ u
WCITOJIH30BaTh B COOTBETCTBUU C TIOCTABJIICHHOW y4eOHOM 3a1a4eii.

COAEP)KXAHUME YYEBHOI'O ITIPEAMETA «XUMMUSI»
10 KJIACC. OPTAHUYECKASA XUMUS
TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH



[IpenMer M 3HaUYeHHWE OPraHUYECKON XHWMHUU, MPEACTABIEHHE O MHOT00Opa3sUU OPTaHUYECKUX
COEIMHEHUIN. DJIEKTPOHHOE CTPOEHHE aTOMa YIJIepoia: OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSL.
BasieHTHBIE BO3MOXHOCTH aTOMa yrjiepoja. XHWMHUYECKass CBA3b B OPTaHHUYECKUX COCAUHEHUSIX.
Tunbel THOpUAM3AMK aTOMHBIX OpOWTaNel yriepoaa. MexaHU3Mbl 0O0pa30BaHUs KOBAJICHTHOM
cBs3M (OOMEHHBIA U JIOHOPHO-aKLENTOPHBIH). TUIbI epeKkphIBaHUsI aTOMHBIX OpOUTaNieil; 6- u m-
cBs3u. OpnuHapHas, [BOWHAas U TpoiHas CBs3b. CHocoOBl pa3pbiBa CBsS3€d B MOJIEKyJax
oprannveckux BemiecTB. [loHsaTne o cBOOOAHOM panukaine, Hykieopuie u snekrpoduie. Teopus
CTpPOEHHUSI OpraHudeckux coeauHeHuit A. M. ByrinepoBa M COBpeMEHHBIE NIPEICTaBIECHUS O
CTPYKTYyp€ MOJIEKYJ. 3HA4€HHE TEOPUU CTPOEHHUS OPraHUYECKHX COeIMHEHUIl. MonekyispHble
U CTpyKTypHBIe  (opmynbl. CTpyKTypHble  (OpMYJBl  pa3NUYHBIX  BHUIOB:  pa3BEPHYTas,
COKpami€HHas, ckeneTHas. WM3omepus. Buael wu3omepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe AG(GEKTh B MOJIEKYyJIaX OPraHMYeCKUX COCIUHEHUHN (MHAYKTUBHBIA U ME30MEpHBIH
s dextnr). [IpeacraBienue o KiaccupUKAIMK OPraHUYESCKUX BEIIIECTB.

[Tonstue o QyHKuMOHANBHOM rpymme. ['omonorus. ['omonornueckue psaasl. CucreMaTHuecKas
HoMeHKJatypa opranudeckux coeauHeHuid (IUPAC) wu tpuBmanbHble Ha3BaHHUS OTACIBHBIX
npencraButeneid. OcoOEHHOCTH U Kiaccu(UKalMs OpraHM4ecKuX peakuui. OKucauTeabHo-
BOCCTAHOBUTEJIbHbBIE PEAKIIMY B OPraHMYECKON XUMUHU.

OKCIIEpUMEHTAIbHbIE METOJAbl M3Y4YEHHMS BEIIECTB W MUX [PEBpAllCHHI: O3HAKOMIICHHE
¢ o0pa3liaMu OpraHMYECKUX BELIECTB W MaTepuajaMH Ha WX OCHOBE; OIBITHI IO MPEBPALICHUIO
OpraHMYECKHUX  BEIIeCTB MpU HArpeBaHuu (IJIaBieHHE, OOyriaMBaHHE U  TOPEHHE);
KOHCTPYMPOBAHUE MOJEJIEH MOJIEKYJI OPraHMYECKUX BEILIECTB.

Yraesoaopoabl

Ankanel. ['oMonorudeckwii psjg  ankaHoB, oOmas ¢opmysia, HOMEHKJIATypa W H30MEpHsI.
ONEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp3-TMOpuau3alus aTOMHBIX
opOutaneit yriepoaa, 6-CBi3b. Kougopmepvi. dusznueckre CBOWCTBA aJKaHOB. XUMHUYECKHE
CBOMCTBa QJKaHOB: peEaKkUUU 3aMEIICHUs, H30MEpPU3ALNU, JETHAPUPOBAHUS, LUKIN3ALNH,
nUpoJn3a, KpekuHra, ropeHusi. Haxoxnenue B npupozge. CrocoObl MoMydyeHuss U MPUMEHEHHE
AJIKaHOB.

[Muknoankanel. OOmias ¢opmyrna, HOMEHKiIaTypa U u3oMepusi. OCOOCHHOCTH CTPOEHUs
U XUMHUYECKUX CBOMCTB MaiblX (IMKJIOMPOINaH, UUKIOOyTaH) M  OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTe€KCaH ) [UKI0anKkaHoB. CriocoObl MONy4YeHNs U TPUMEHEHHUE IIUKI0aTKaHOB.

Ankensl. ['omosornueckuii psifi ajakeHoB, oOmas Gopmysia, HOMEHKIATypa. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, Sp2-TMOpUAM3alUsl AaTOMHBIX oOpOuTanen
yraepoaa, o- U m-cBa3u. CTpyKTypHast U reoMerpuueckas (Luc-TpaHc-) uzomepus. dOusnueckue
CBOMCTBA QJIKEHOB. XMMHUYECKHE CBOMCTBA: PEAKLIUH MPUCOCTUHEHUS, 3aMEIICHHS B 0-TIOJI0)KEHHE
Opy JBOMHOM CBsI3M, MOJMMEPU3ALMU U OKHUCIeHMS. [Ipedcmasnenue o0 MexaHusme peaxyuu
anekmpoghunvrozo npucoeounenus. IlpaBuno MapkoBHHKOBa. KadecTBeHHbIE peaklIUd Ha
JIBOWHYIO CBsA3b. CIIOCOOBI MOJTyYeHHUsI U TIPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccudukanms ankagueHOB (CONPsHKEHHbBIC, HM30JUPOBAHHBIC, KYMYIUPOBAHHbLE).
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHUSI 1 XMMHYECKUX CBOMCTB COMPSOKEHHBIX AUEHOB, 1,2- u 1,4-
npucoeauHenue. [lonumepuszanus conpspkEHHBIX AUeHOB. CrocoObl MONy4YeHHUs M MPUMEHEHHE
AJIKa/IMeHOB.

AnkuHbl. ['OMONOTHYECKHIl psii  alkuHOB, oOmas QopMmynaa, HOMEHKIATypa W M30MEpHs.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ AIKHHOB, SP-THOPHIM3AINUS ATOMHBIX
opbutaneit yriaepona. DU3MYECKUE CBOWCTBA aTKUHOB. XHUMHYECKHE CBOWCTBA: PEaKIUU
MPUCOCIUHEHHS, AUMEPU3ALUN U TPUMEPU3ALMH, OKUCIeHHUs. KHCIOTHBIE CBOICTBA aJKHHOB,
UMEIOIMX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMM Ha TpPOMHYIO CBs3b. CrocoObl
MOJy4YEHUsI U TPUMEHEHHE aJIKUHOB. ApoMaTHYECKHUEe YIJIeBOAOPOb! (apeHsl). ['omonornyeckuit



psa apeHoB, oOuias Gopmyiia, HOMEHKJIATypa U HU30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MoJieKysbl OeH3ona. [IpaBmio apoMaTHYHOCTH, MPUMEPBl APOMAaTUYECKUX COEAMHEHUN.
®dusnyeckue CBOWCTBA apeHOB. XHWMHYECKHE CBOMCTBAa OCH30/1a W €r0 TOMOJIOTOB: PEAKIIMH
3aMenieHus] B OEH30JbHOM KOJbIE W YIJIEBOJAOPOIHOM paguKaje, PEeaKIUH MPUCOSAUHEHHUS,
OKHUCJICHHE TOMOJIOroB OeH3ona. [Ipeocmasnenue o mexanuzme peakyuti 31eKMPOoODUIbHO2O0
3amewenus. IlpeacraBnenne 00 OPUEHTUPYIOIIEM JICHCTBUH 3aMECTHTEICH B OCH30JbHOM KOJIBIIE
Ha TpUMepe AIKHIBHBIX PaJUKaloB, KapOOKCHIBHOM, THMIPOKCHUIBHOM, aMUHO- W HUTPOTPYIIHI,
aToMOB TajoreHoB. OCOOEHHOCTH XWMHUYECKUX CBOWCTB cTupona. llomumepusamnmsi CTHpOIA.
CriocoObI mosTydeHusl 1 PUMEHEHUE apOMATHUECKUX YTIIEBOI0PO/IOB.

[Tpuponusiii ra3. [lonytasle HedTsHBIC Ta3bl. HedTh u €€ nmpoucxoxaenue. KameHHbIN yronp u
IPOAYKTHI ero nepepabotku. CrnocoObl nepepadoTki HEPTH: MEPEroHKa, KPEeKUHT (TePMHUECKUM,
KaTaJUTHYECKU), puopMuHr, muponus. [IpoaykTel mepepaboTku HePTH, X NPUMEHEHHE B
IIPOMBIIIJICHHOCTH U B ObITY. ['eHeTHUeCcKas CBSA3b MEXKIY PA3IMYHBIMU KJIACCAMU YTIIEBOIOPOIOB.
DNEKTPOHHOE CTPOEHUE T'aJIOTEHIIPOM3BOJHBIX YIVIEBOAOPOIOB. Peakiuu 3amelieHus rajiorea Ha
TUAPOKCOTPYIITY, HUTPOTPYIIITY, ITHAHOTPYIITY, aMHUHOTpymITy. [IeficTBrEe Ha TraloreHITPOU3BOIHBIC
BOJHOIO U CHUPTOBOrO pacTBopa ignouu. B3zaumonelcTBue AUrajioreHajJkaHOB ¢ MarHueM U
uHKOM. [loHSITHE 0 MEeTaI0OPraHNYeCKUX COCTUHEHUsX. Vcroib30BaHe TaJoreHITpOn3BOIHBIX
YTIIEBOJIOPOAOB B OBITY, TEXHUKE U IPU CUHTE3€ OPraHUYECKHUX BEIIECTB.

Kucaopoacoaep:xamiue oprannyeckue coeImHeHUs

[IpenenbHble OgHOATOMHBIE CIUPTHL. CTpoeHUE MOJIEKYJ (Ha MpUMEpe MeTaHoja U ATaHOJa).
['omonornyeckuit psia, oOmas ¢opMyna, HU30Mepus, HOMEHKJIATypa U  Kiaccu(UKaIus.
OusnyuecKkue CBOWCTBA TMPENENbHBIX OJHOATOMHBIX CIIHUPTOB. BOTOpPOIHBIE CBSI3U MEXKAY
MOJIEKYJIaMH CIIUPTOB. XMMHUYECKHE CBOMCTBA: PEaKIMH 3aMEIIEHUs, ACTHIPATAIIH, OKUCICHUS,
B3aMMO/ICHCTBHE C OPraHUYECKUMHU W HEOPTaHMYECKUMH KucCioTamu. KadecTBeHHas peakuus Ha
OJIHOaTOMHBIE cHuUpThl. /[leficTBME B3TaHONa M METaHoJia Ha oOpraHu3M denoBeka. CrocoObl
MOJYYCHUS U TIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[Tpocteie a¢upsl, HOMeHKTIaTypa U n3oMepusi. OcoOeHHOCTH PU3NYECKUX U XUMHUYECKUX CBOMCTB.
MHoroatroMHble COUPTHI — ATHIEHTIUKOIb U ThulepuH. Ousndeckne 1 XUMHUYECKUE CBOMCTBA!
pEeaKkuu 3aMeIlleHus, B3aUMOJICHCTBHE C OPraHMYECKHUMHU M HEOPTraHMYECKUMH KHCIOTaMH,
KaueCTBEHHAsl peakius Ha MHOTOaTOMHbIe cUpThl. [leiicTBue Ha opranu3m denoBeka. CriocoObl
MOJTyYEHUS U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYJbl, B3aUMHOE BIMSHHE THJPOKCOTPYNNbl U OEH30JBHOIO sijipa.
O®uznyeckue cBoiicTBa (eHona. OcoOEHHOCTH XHMMHUYECKUX CBOWCTB (eHona. KadecTBeHHbIE
peakimu Ha Qeron. ToxcuyHocTh ¢enoma. CrocoObl TONYYEHHUS U NMPUMEHEHHE (QeHoa.
OenondopManpaeruanas cmoia. KapOOHWIBHBIE COEIWHEHUS —  albACTUIbl U KETOHBI.
DNEKTPOHHOE CTpOeHHE KapOOHWIBHOM rpymmbl. ['oMonoruyeckue psaasl ajabAeTHAOB U KETOHOB,
obmast ¢opmMyna, u3oMepHus W HOMEHKIaTypa. DPU3WYECKUEe CBOMCTBA albIETHIOB U KETOHOB.
XUMHUECKUE CBOMCTBA albJIETUIOB U KETOHOB: PeaKLuu npucoeanHenus. OKucieHue aabIeruaos,
KadeCTBEHHBIE peakiuu Ha anpaeruabl. CrocoObl TONy4YeHHS W MPUMEHEHUE albJIETHIIOB
Y KETOHOB.

OOHOOCHOBHBIE MpefeNbHblE KapOOHOBBIE KUCIOTH. (OCOOEHHOCTH CTPOEHHSI  MOJIEKYJ
KapOOHOBBIX KucCHOT. M3omepus u HomeHknarypa. Pu3nyeckue CBOMCTBA OJHOOCHOBHBIX
MpeenbHBIX KapOOHOBBIX KUCIOT. BOIOpOAHBIE CBSA3M MEXIY MOJEKylIaMU KapOOHOBBIX KHCIOT.
XVMUYECKUE CBOICTBA: KHUCIOTHBIE CBOWMCTBA, pEaKIUs STEPUPHUKAINHN, PEAKIUH C Y4aCTHEM
yTJIEBOAOPOAHOTO paanKkaia. OCOOEHHOCTH CBOWCTB MyPaBbUHOM KHUCIOTHI.

[TonsTHe O MPOM3BOAHBIX  KapOOHOBBIX  KHUCIOT —  CJOXHBIX  3QHpaxX, aHeuopuoax,
eanozeHaneuopuoax, amuoax, Humpunax. MHoOroodpazue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH
CBOWCTB HEMNpPENENbHBIX W apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, TUKApOOHOBBIX KHCIOT,



TUAPOKCUKAPOOHOBBIX KHUCIOT. IlpenctaBuTenu BbICIIMX KapOOHOBBIX KHCJIOT: CTEapUHOBAs,
NaJbMUTUHOBAS, OJIEMHOBAsA KUCIOTHI. CIOCOOBI MOMyUYeHUsS U MPUMEHEHHE KapOOHOBBIX KHUCIIOT.
Cnoxnabie 3¢upsl. ['omomornueckuit psim, obmas ¢dopmyiaa, HW30MEepUs W HOMEHKIJIATypa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIIPOJIM3 B KUCIION U IIEJIOYHOU Cpee.

Kuprl. Ctpoenne, pusndeckue U XUMUYECKHE CBOMCTBA KHPOB: THIPOJIU3 B KUCIOW M IIECTOYHON
cpene. OCOOGHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX OCTATKU HEMPEIETbHBIX >KUPHBIX KHUCIOT.
Kupsl B ipupojie. MbuUT4 Kak cOTH BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBUE.

[Tonsitue o cunteTnueckux moromux cpeacrsax (CMC).

OO0mas xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBogoB (MOHO-, M- U TOJHCAXapUIbI).
MoHocaxapuabl: I0Ko3a, GpykTo3a, rajakrosa, pubdosa, nezokcuprbosa. Ouznyeckue CBONCTBA
U HaXOXJeHHue B npupojae. PoTocuHTes.

XUMUYECKUE CBOMCTBA TIJIIOKO3bI: PEAKUMU C YYacTHEM CIUPTOBBIX W albJETHIHON TpyId,
COUPTOBOE M  MOJIOUHOKHCTIOe Opoxkenue. IlpumeHeHue TIIOKO3bI, €€ 3HAU€HUE B
KU3ZHEACSITEIIbHOCTU opraHusma. Hucaxapuibr: caxaposa, MajibTO3a U JaKTO3a.
BoccranaBnuBaromue ¥ HEBOCCTAaHABIMBAIOIIME —Jucaxapuibl. [Waponus  Agucaxapuios.
Haxosxnenue B npupojie ¥ IpuMEHEHUE.

[Tonmucaxapuapl: Kpaxmaji, TJIMKOTeH H 1esumono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana,
[JIMKOTEHa U 1EeJUTI003bl. Pu3nueckrue CBOMCTBA Kpaxmalla U LeJUTI0JI03bl. XMMHYECKHe CBOWCTBA
Kpaxmaja: THUIPOJN3, KayeCTBEHHAs peaklus C UOoJAOM. XHUMHYECKHE CBOWCTBA IEJUIIOIO3BI:
TUAPONN3, MonydeHue >(pupoB nemtono3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,
alleTaTHBIN NIEJIK,

IKcnepumenmanvHovle MemoObl U3YUEHUA 6euleclme U UX NPespaujeHuil: pacTBOPUMOCTD
pa3JIMYHBIX CIUPTOB B BOJE, B3aMMOJICUCTBUE dTAHOJIA C HATPUEM, OKUCIICHUE STUIIOBOTO CIIUPTA
B QIbJCTU]l HA PACKAIEHHOW MEIHOW MPOBOJIOKE; OKUCIEHHE ATHJIOBOTO CIHUPTA JAUXPOMATOM
KaJiisg (BO3MOXKHO HMCIOJB30BaHUE BUACOMATEPUAJIOB); KAUECTBEHHBIC PEAKIIMU Ha albJIETHIbI (C
rugpokcuaoM jauammuHcepeOpa(l) u  rugpokcuaom  meau(Il)); peaknus raunepuHa  C
ruapokcugoM meau(ll); xumudeckue CBONCTBA pacTBOpa YKCYCHOM KHCIIOTHI; B3aWMOJEHUCTBUE
pactBopa TIOKO3bl C ruapokcugom Mmeau(ll); B3ammopeiicTBue Kpaxmaiga ¢ HOAOM; pELICHHE
HKCMIEPUMEHTAIBHBIX 33134y Mo TemMaMm «CrnupThl U (eHonb». «KapOoHoBbie KuCIOTH. CIOXKHBIE

3pUPBD».
A3oTcoaep:Kalye OpraHn4ecKue CoeIMHeHUs!
AMUHBI — OpraHuYecKue Npou3BOJHbIE amMHaka. Kiaccmpukauus amMuHOB: anudaTHUecKHe

Y apOMaTUYECKHE; MEPBUYHbIE, BTOPUYHbIE U TpeTuuyHbie. CTpoeHHe MOjeKys, olmas dopmyra,
W30MepHs, HOMEHKJaTypa M (U3MUECKHE CBOMCTBAa. XHMMHYECKOE CBOWCTBA amu(aTHUUeCKuX
aMHMHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHUE, B3aUMOJECHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOU
kucioToil. Cosn anKuIaMMOHHUS.

AHWIIMH — TIpeACTaBUTENIb aMHHOB apomaTrudeckoro psana. CrpoeHue aHuinuHa. B3aumHoe
BIUSHUE TPYII aTOMOB B MojeKyyie aHwinHa. OCOOEHHOCTH XMMHMYECKHX CBOWCTB aHWIHMHA.
KauectBennbie peaknuu Ha aHWIMH. CHOCOOBI TMOJMYYeHHWS M TMPUMEHEHHE alu(aTHuecKux
aMuHOB. [loyyenue aHuIMHA U3 HUTPOOSH30JIa.

AwmuHOkucHoThl. Homenkmatypa u uzomepusa. OTaenbHbIE MPEACTABUTETH  O-aMUHOKHCIIOT:
TJIMIWH, ajlaHuH, (EHUJAaHWH, CEPUH, TIyTaMHUHOBAs KHUCIOTa, JU3WH, IUCTenH. OmnTudeckas
u3oMepust aMHHOKHCIOT: D- u  L-aMUHOKHCIOTBHL. @DU3NYECKUE CBOICTBA aMHHOKHCIOT.
XVUMUYECKHE CBOWMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX OpPraHMYECKUX COCIUHEHHH, peakIus
MOJIMKOHACHCA IIMH, 00pa3oBaHWE TENTHUIHOW CBS3U. buomormdyeckoe 3HaYE€HHUE AMHHOKHUCIOT.
CunTe3 U ruAponHu3 NenTuaoB. benku kak npupoaHbie noiauMmepsl. [lepBuuHasi, BTOpuuYHas H
TpeTHYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: TUIAPOIH3, JACHATYpPAIUs,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.



DKcnepumenmanbHble MEmMoObl U3YUEHUS 6EU4ECHIE U UX NPedpaujeHuIl: PaCTBOpEeHUE OCIKOB B
BOJC; JeHaTypauus O€NKOB TpU HarpeBaHUM; LIBETHHIE pEaKuu Ha OeNKH; pelieHue
SKCIIEPUMEHTANBHBIX 33Jad IO TeMaM «A30TCOJAep)Kalllue OpPraHUYeCKHe CO EIUHEHUS» WU
«Pacno3HaBaHue OpraHM4EeCKUX COCIUHEHUI.

BbicokomosieKkyasipHbIe COeUHEHHUS

OCHOBHBIE TTOHSITUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COSUHEHUN: MOHOMED, MOJTUMED, CTPYKTYPHOE
3BE€HO, CTEINEHb MOJMMEPU3ALUU, CPEIHsAS MOJIeKyysipHas Macca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJICKYJISIDHBIX ~ COCMHEHUM — TOJIMMEpU3alusi | MoJukoHjeHcanus. [lomumepHsbie
Marepuanbl. [lmactMacchl  (MONMMATUIICH, TOJUOPOINUIICH, MOIUBUHUWIXIOPU, TOJUCTUPOI,
MOJIMMETHIIMETAKpUIIaT, MOJIMKApOOHATHI, MOMMATHWIICHTEepeTanaT). YTuin3anus u nepepaboTka
IUIACTUKA. JacTOMEphl: HATypalbHBIM KayudyK, CHHTETHUECKHE Kayuyyku (OyTaJneHOBBI,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CUHTEeTHUYECKHEe (KampoH W JiaBcaH). llomumepsl crenuanbHOrO HasHaueHWs (TedIioH, KeBlap,
IIEKTPOTIPOBOIAIINE ITOJTMMEPBI, OMOpa3IaracMbie TOJIUMEPHI).

IKcnepumenmanvHvle Memoobl U3YUEHUA GeuleCmé U UX NPeepauieHull: O3HAKOMJICHHE C
oOpasliaMu TPUPOJHBIX ©  HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4yKOB; pEIICHUE
9KCIIEPUMEHTANBHBIX 3a71a4u 1o TeMe «Pacro3HaBaHue 1acTMacc ¥ BOJIOKOHY.

Pacuérnrie 3agaun

Haxoxnenue wMonekymsipHOil (QOpMyJbl OPraHMYECKOTO COCAMHEHHsI [0 MAacCOBBIM JOJISIM
9JIEMEHTOB, BXOJAIIMX B €r0 COCTaB, Ha XOXXJEHHE MOJEKYJSIpHON (OpMyNbl OpraHMYEeCKOro
coeMHEeHMs 0 Macce (00BEMY) MPOAYKTOB CrOPaHUs; 10 KOJIMYECTBY BelIECTBa (Macce, 00bEMY)
NPOAYKTOB PEAKIMU W/WIM WCXOJHBIX BEHICCTB, YCTAaHOBIECHUE CTPYKTYpPHOU (HOpMYIIBI
OPTraHWYECKOTO BEIECTBA HA OCHOBE €ro XWMHUYECKMX CBOWCTB WM CIIOCOOOB IOJTY4YEHUS;
ompeiesICHUE AOIU BBIX0Ia IPOIYKTA PEAKIIUU OT TEOPETUIECKH BO3ZMOXKHOTO.

11 KJIACC. OBIIASI 1 HEOPI'TAHUYECKASI XUMUSI

Teopernyeckue 0CHOBbI XUMHMHU

AtoM. CocrtaB aTOMHBIX sAep. XUMUYECKHil 3iemeHT. M3otomsl. KopmycKynspHO-BOJIHOBON
yamu3M, JBOMCTBEHHas mMpupoja odyeKkTpoHa. CTpoeHHe 5SIEKTPOHHBIX O000JO0YEK aTOMOB,
KBAHTOBbIE YUCJIa. DHEPreTHYeCKHEe YPOBHU U TMOAYPOBHU. AToMHbIE opOuTanu. Knaccudukanus
XUMHYECKHX JJIEMEHTOB (s-, P-, d-, f-amementsr). PacnpesencHue 3IEKTPOHOB MO ATOMHBIM
opOuTansiM; TPUHIUMIT MUHUMyMa 3Hepruu, npuHnun I[laymu, mpaBwino XyHnma. DJIEKTPOHHBIC
KOH(HUTypalii aTOMOB  SJIEMEHTOB TEPBOTO—UETBEPTOTO TEPHOJOB B  OCHOBHOM U
BO30Y>KJIEHHOM COCTOSTHUU, dJIEKTPOHHBIE KOH(UTYyparuu noHOoB. [ToHsATHE 00 SHEPTrUU MOHU3AIINH,
SHEPTUU CPOJICTBA K DIIEKTPOHY. DNEKTPOOTPHUIATEIBHOCTb.

Ilepnonnueckuii 3axkoH U llepuogmyeckas cucrema xumuudeckux sinemeHToB J[. WM. Menneneesa.
Cs3p mepuoanueckoro 3akoHa U llepuoguueckoil cHUCTeMbl XHMHYECKUX DJIEMEHTOB C
COBPEMEHHOM TEOpPUEH CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHYECKHX
AJIEMEHTOB H 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIINIaM U IIEPUOIaM.
XnuMuyeckass CBA3b. BuIBl XHMHUYECKOM CBA3W: KOBaJeHTHas, WOHHAs, MeTaJUITMJecKasl.
MexaHnu3mbl 00pa3oBaHUsl KOBAJEHTHOW CBSI3U: OOMEHHBIH U JOHOPHO-AKIENTOPHBIA. DHEprus
U JuiMHA CBsi3u. [lonsipHOCTH, HANMpaBIEHHOCTh W HACHIIIAEMOCTbh KOBAJIEHTHOM cBsi3u. KpaTHbie
cBs3u. BomopomHas cBs3b. MEXMOJIEKYISPHBIE B3aUMOACHCTBUS. BaleHTHOCTh M BaJICHTHBIC
BO3MOXXHOCTH aTOMOB. ['uOpuam3anus atoMHbBIX opOuTaneil. CBsi3b AIIEKTPOHHOW CTPYKTYpPBI
MOJIEKYJl C HX TE€OMETPHYECKHM CTPOCHHEM (Ha MpUMEpPe COEAMHEHUH SJIEMEHTOB BTOPOTO
nepuona). I[lpencraBinenne o KOMIUIEKCHBIX coenuHeHUsX. (CocTaB KOMILJIEKCHOTO HOHA!



KOMILJIEKCOOOpa3oBaTeNb, JUTaHAbl. Koopounayuonuwoe wucno. Homenxknamypa KomniekcHvix
coeOuHeHull. 3HaueHue KOMNIeKCHbIX coeourenull. Ilonamue o0 KOOpOUHAYUOHHOU XUMULL.
BemiectBa MOJEKYJISIPHOTO M HEMOJEKYJSIPHOTO CTPOEHHS. THUIbI KPUCTAUIMYECKUX PEHIETOK
(ctpykTyp) W cBoiicTBa BemiecTB. [loHATHE O AWCHEPCHBIX cuUcTeMax. VICTMHHBIE pPacTBOPHI.
Ilpeocmasnenue o KOIIOUOHBIX PACMBOPAX.

Crioco0bl BRIpaKCHUS KOHIICHTPAIIMH PACTBOPOB: MAaCCOBasi JOJISI BEIIECTBA B PACTBOPE, MOJISIpHAS
KOHIIeHTpanus. HacrhlllleHHbIe U HEHACBILIEHHBIE PacTBOPHI, PaCTBOPUMOCTh. Kpucramioruaparsl.
Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEIIECTB.

TpuBHanbHbIC Ha3BaHUS OTICIBHBIX MPEACTABUTEICH HEOpraHu4ecknx BemecTB. Kimaccudukarms
XHMHYECKHUX PEaKIMii B HEOPTaHUYECKON U OPTaHMYECKOU XUMHUH.

3aKOH COXpaHEHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAILCHUS SHEPTUU ITPU XUMHUYECKHUX
peaknusax. TeraoBbie 3QPEKTH XUMHUYECKUX peakiuii. TepMOXUMUYECKHE ypaBHEHHUSI.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT pPa3dudHbIX (akToOpoB. ['OMOreHHbIE H
rereporeHHbie peaknuu. Katanmm3 u  katanmsatopbl. OOpaTuMbie W HEOOpATUMBIC PEAKIIHH.
Xumuueckoe paBHoBecue. Kowcmanma xumuueckoeo pagHosecus. DakToOpbl, BIUAIONIME Ha
MOJIOKEHNUE XUMHUYECKOTO pPaBHOBECHSA: TEMIIEpaTypa, [aBJIICHUE U KOHIEHTPAIIMH BEIICCTB,
yuactByromux B peakuuu. [Ipunmun Jle [larense. Dnekrponutudeckas aucconuanus. CUabHbIC
U cnabpie AnekTpoiauThl. CTeneHb Aucconuanuu. Monunoe npoussedenue 600vi. Cpena BOIHBIX
pPacTBOPOB: KHCIIOTHas, HEWTpaibHas, IenoyHas. Bomopomueiii mokaszarenb (pH) pactBopa.
I'upponus conei.

Peakiun moHHOro obMeHa. OKHCIMTEIIBHO-BOCCTAHOBUTEIbHBIC peakiuu. CTElNeHb OKHCIICHHS.
OkucnuTeNnb ¥ BOCCTAaHOBHUTENb. lIpoliecchl  OKHCIEHHMsT W BOCCTAHOBJICHUs. Baxueime
OKHCITUTEIN U BOCCTAHOBHUTENIU. METO/1 3JIEKTPOHHOTO OajaHca.

DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB.

IKcnepumeHmanvbHbvle MEMOObl U3YYUECHUS 6EUIECE U UX NPespau{eHuIl: Pa3I0XKEeHNEe IEPOKCUIa
BOZIOpO/ZIa B TMPHUCYTCTBUU KaTaJIM3aTOPa, MOJEIH KPUCTAUIMYECKUX PEIIETOK; IPOBEICHUE
peaxiuii HOHHOTO OOMeHa; OIpe/eNICHHe CPEAbl PACTBOPOB C TOMOIIbIO MHAUKATOPOB; U3YUYCHHE
BIUSHUS Pa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH pPEaKIMH U MOJOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heoprannveckasi Xumus

[Tonoxxenne HemeramioB B Ileprnonnueckon cucreme xuMuueckux sneMentoB . 1. MenneneeBa
U OCOOCHHOCTH CTpOEHHs UuX aToMoB. DuU3NUECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS
HEMETaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, pochopa u yriepona).

Bonopon. Ilomyuenwe, ¢Qusnyeckue U XUMHUYECKHE CBOWCTBA: pEaKIMU C MeTalaMd |
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ MApUBI.

["anorensl. Haxoxxaenue B npupoze, crocoObl MoNydeHus, GU3NYecKue U XUMUYECKHe CBOMCTBA.
["anorenoBogopoibl. BaxHeilme kuciopoacoaepxkaiue coeinHeHus raioreHoB. Jlaboparopusie
U TPOMBINIICHHBIE CIIOCOOBI MONYYeHUS TajioreHoB. [I[puMeHeHne TajJoreHoB U WX COSTUHEHHIA.
Kucnopon, o30H. JlaGopaTtopHble U MPOMBINUICHHBIE CIOCOOBI TIO JIYYCHHS KHUCIOpPOJa.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA U MPUMEHEHHUE KUCIOPOIa U 030HA. OKCUABI U TIEPOKCHUIBI.
Cepa. Haxoxxnmenue B TpHupoOJE, CHOCOOBI TONydeHUs, (PU3HUECKHE U XUMHUYECKHUE CBOWMCTBA.
Ceposogopon, cynsbuasl. Oxcun cepri(1V), okcun cepri(VI). Ceprucras u cepHast KUCIOTH M UX
coiu. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHI. [IpruMeHeHne cepbl U €€ COeAMHEHU.

A3zor. HaxoxaeHue B MpHUpOAE, CHOCOOBI TOMy4YeHHs, (PU3MYECKHe U XMMHYECKHE CBOMCTBA.
Amvmuak, HUTpUABL. OKcuabl a3oTa. A30THCTas U a30THAs KUCIOTHI U uX coid. OCcOOEHHOCTH
CBOMCTB a30THOI KUCIOTHI. [I[prMeHeHne a30Ta U ero CoeAMHEHU. A30THBIE YIOOPESHHUS.

®ochop. Haxoxxnenue B mpupoje, CocoObl MONyYeHUs, PU3NISCKUE U XUMHUYECKHE CBOMCTBA.
®ochuaer 1 pochun. Oxcunbl docdopa, pocopuas kuciaora u e€ comu. MetadochopHas



u mupodocdopHas kucnotel, ¢ochopucras u  dochopHOBaTHCTasT KHUCIOTHL. [IpuMeHeHue
docdopa u ero coequHeHuit. PocdopHbie y1oOpeHus.

VYrnepon, HaxokJIeHUEe B Mpupoje. AJIOTporHble MoAudukanuu. OU3ndeckre U XUMUYECKHEe
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Okcup yriepoaa(ll), okcun yrmepona(IV),
yroibHas KUCJIOTa u €€ conu. AKTUBUPOBAHHBIN yroyb. @yuiepenvi, epaghen, yenepooHvie
HarnompyoOku. IIpuMeHeHne MpOCTHIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOAOM, U €T0 COCTUHEHUH.
Kpemuuii. Haxoxxaenue B mpupoze, crnocoObl MOXy4YeHus, GU3N4eckue U XMUMUYECKHE CBOICTBA.
Oxcun xpemuusi(IV), kpeMHueBast kuciaora, cCUiIMKaTel. [I[puMeHeHre KpeMHUS U €r0 COSAUHEHUM.
Creki10, €ro 1oJiy4eHue, BUAbI CTEKIIA.

[Tonoxxenne wmeramioB B Ilepuoanueckoil cuctemMe XUMHYECKUX dieMeHTOB. (OcoOeHHOCTH
CTPOCHHS AJIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mue Qu3nyeckue CBOICTBA METALIOB.
[IpuMmeHeHne METaJIJIOB B OBITY U TEXHHKE.

CmutaBbl METaJUIOB. DJIEKTPOXUMUYECKUN PsAJl HAPSDKEHUI METAILIOB.

Ob6mue CTHOCOOBI MIOJIy4EHHUS METaJIJIOB: TUAPOMETAIUTY Prus, IIMPOMETAILITYpIusl,
anekrpomeramutyprus. [londarue o koppo3uu metamioB. CriocoObl 3alIUTEl OT KOPPO3UH.

O61as xapakrepuctuka MetauioB [A-rpynms! [lepuonnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Hatpuit m xanmii: momydeHue, (pu3MUeCKMe M XWMHUYECKHE CBOWCTBA, NMPUMEHEHHE IMPOCTHIX
BEILECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka MetamuioB [[A-rpynmnel [lepruoaudeckoil CHCTEMBI XUMHUECKUX 3JIEMEHTOB.
Maruuii 1 Kanpluil: moiydeHue, PU3NYECKUe U XMMHYECKHE CBOICTBA, NMPUMEHEHHUE MPOCTHIX
BEIIECTB U UX coeMHEHUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

ANOMHHHUH: TOTy4eHue, GU3NIecKne 1 XUMHYECKHE CBOWCTBA, IPUMEHEHHE MPOCTOTO BEUIECTBA
mero coenuHeHuil.  AmdoTepHble  CBOWCTBA  OKCHJAa W THAPOKCUAA  aIFOMHUHMS,
THJIPOKCOKOMITIIEKCH amoMuHusl. OOmmias XapakTepuCTHKa METauIoB NoO0o4HbIX moxarpynn (b-
rpynn) Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIeMEHTOB. PU3HUECKUE U XUMUYECKHE CBOWCTBA
xpoma u ero coequHeHuit. Oxeuapl u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatsl
U JIUXpOMAaThl, UX OKUCIINTENbHBIE CBOMCTBA. [loyuyenne u npumeHeHune xpoma.

duznyeckne M XMMHYECKHE CBOMCTBA MapraHiia M €ro COeQUHEHWH. Baxhelmme coeauHEeHHs
mapranna(ll), wmapranna(IV), wmapranna(VI) wu mapranma(VII). Ilepmanranar kamus, ero
OKHUCJITEIbHBIE CBOMCTBA. (DPU3NYECKHE U XMMHYECKHE CBOWCTBA JKEJIE€3a U €r0 COEAVNHEHMM.
Oxkcuapl, Tuapokcubl u comnu sxene3a(ll) u sxeneza(Ill). [Tonyuenue u npuMeHeHHE Kee3a U €ro
CILIaBOB.

Du3nyecKnue 1 XUMHUYECKUE CBOWCTBA MeIU U €€ coennHeHui. [lonydeHne 1 npuMeHeHue MeIu
" €€ COeTUHEHHUI.

[lunk: nomydeHue, ¢U3MUECKHEe M XHMHUYECKHE CBOMcTBAa. AMQOTEpHbIE CBOICTBa OKCHAa U
TUAPOKCUA LIMHKA, THIPOKCOKOMIUIEKCHI HUHKA. [[puMeHeHne IMHKa U €ro COEIMHEHUN.
JKCIepuMeHTAlbHbIe MeTO/Abl M3Y4YeHHUs] BellleCTB U MX NpeBpallleHuii: n3yuyeHue o0paslioB
HEMETAJJIOB; TopeHue cepbl, ¢dochopa, *kKeneza, MarHusg B KHUCIOPOE; M3yUeHHUE KOJUICKIHU
«Metamibl U CIUIaBbDY; B3aUMOJAECUCTBHUE IIETOYHBIX M IIEIOYHO3EMENIbHBIX METAJIOB C BOJOU
(BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPUAsIOB); B3aMMOJCICTBIE IMHKA U JKelie3a C pacTBOpaMu
KHUCJIOT W IIeJ0Yell; KaueCTBEHHbIE peaklMy Ha HEOpraHMYecKHe aHUOHbI, KaTMOH BOJOpPOJAA U
KaTHOHBI METAJUIOB; B3aUMOJAECHCTBUE THIPOKCUJIOB ATIOMUHUS U IIMHKA C PAacTBOPAMHU KUCJIOT U
1IEJI0UEH; pelIeHHE SKCIIEPUMEHTAIbHBIX 33/a4 1o TemaM «l anorens», «Cepa 1 €€ COeTMHEHU»,
«A30T u pochop M UX coeqUHEHUs», «MeTamibl TIaBHBIX HOATPYNI», «MeTamisl MOOOYHBIX
HOATPYIID.

XuMHuS U KU3Hb

Ponb xumMum B 00ecrieyeHUH yCTOWYMBOTO pa3BUTHUS yenoBedecTBa. [IoHATHE O HAay4HBIX METOJ1aX
MO3HAHUSI M  METOJOJOTMH HAy4yHOro HcciefoBaHus. HayuHble NpUHIUNB OpraHu3aluu



XUMHYECKOTr0 Mpou3BoACTBA. [IpoMbllieHHbIe CIOCOOBI MOJTYYEHHUS] BaKHEHIIMX BelIecTB (Ha
npuMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHUCIOThI, MeTaHousa). [IpomblnuieHHbIE CHOCOObI
MOJlyYEeHUsI METAJUIOB U CIUIaBOB. XHMMHYECKOE 3arpsi3HEHUE OKpY’Kalollel cpelnbl U ero
nocienctBus. [Ipo6iiema nmepepabOTKH OTXO0I0B 1 TTOOOYHBIX TTPOTYKTOB.

Ponp xumum B obOecrieueHUM sSHepreTudeckor Oe3omnacHOCTU. [IpUHIUIBL «3€NEHON XUMHUUY.
XHUMHA U 30POBbE YEJIOBEKA.

JlexapcTBeHHbIE cpencTBa. [IpaBuia ncnosib30BaHUs JIEKapCTBEHHBIX IpenaparoB. Poiab xumun B
Pa3BUTUU MEAUIUHBL.

XYMUS UITA: OCHOBHBIC KOMITOHEHTHI, UINEBHIC 100aBKU. Poiib xumMun B 00eCrieYeHUN MUIIEBOM
6e3omacHocT. KocMeTnueckue nu napgromepHblie cpeicTBa.

bertoBas xumusa. [IpaBuia 0Oe30MacHOrO UCHOJIB30BaHUS IpPENapaToB OBITOBOW XUMHUU B
MOBCE/IHEBHOM JKHU3HH.

XUMHS B CTPOUTENLCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTepUabl (LIEeMEHT, OETOH).

Xumusi B CelIbCKOM Xo3siicTBe. OpraHmyeckue M MHUHEpaidbHble ynoOpeHus. CoBpeMeHHbIE
KOHCTPYKLIMOHHBIE MaTepHalibl, KpPacKH, CTEKJIO, Kepamuka. Martepuanbl s 3JIEKTPOHHUKU.
Hanotexnosoruu.

Pacuérnbie 3agaun

Pacuérbr: Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIIU
00BEMY OJIHOTO M3 YYaCTBYIOUIMX B pEaKLMU BEIIECTB; Macchl (00bEMa, KOIUYECTBA BEIIECTBA)
MPOJAYKTOB PEaKIUU, €CIH OJHO W3 BEIIeCTB UMEET MpUMEcH; Macchl (00bEMa, KOIMYECTBa
BEIIECTBA) MPOAYKTA PEakKlUM, €CIU OJHO M3 BELIECTB JaHO B BHJIE PACTBOpA C OIpeAeaEHHOU
MacCOBOH JI0JIEW PACTBOPEHHOI'O BEUIECTBA; MACCOBOM JOJM U MOJISIPHOM KOHLIEHTPALMU BEIECTBA
B PacTBOPE; JOJM BBIX0JIa IPOAYKTA PEAKIIUN OT TEOPETUUYECKU BO3MOKHOTO.






TEMATHUYECKOE INTAHUPOBAHUE
10 kiacec Oprannveckast XuMHsi

3 u B Hegemo, Bcero 105 v, u3 Hux 10 4 — pe3epBHOE BpeMs.

IIpumepHbIe TEMBI,
pacKpbIBaOIMe JaHHBIH
pasjeJs NporpamMmel,

U YHCJ10 YACOB, 0OTBOUMOE HA
HX M3y4eHHne

OcHoOBHOe coiep:kaHue

OcCHOBHBIE BHJBI
AeATeTbHOCTH 00YYaIOIIUXCs

Pa3nen 1. TeopeTuueckne 0CHOBBI Opranuveckoii XuMuu (7 4)

Tema 1.

I[Mpeamer opranuyveckoii
xumun. Teopus
XHMHYECKOr0 CTPOCHUS
OpPraHuYecKux
cCoeHHEeHU

(7 1)

IIpeamer 1 3HaYeHUE OPraHUYECKON XUMUH, IIPEICTABICHUE

0 MHOT000pa3uy OpraHMYeCKUX COEUHEHU.

DJIEKTPOHHOE CTPOCHUE aTOMa yIIepoJa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUS. BajleHTHBIE BO3MOXXHOCTH aroMma yriiepoja. XUMHYECKas
CBSI3b B OPraHUYECKUX COEIMHEHUAX. TUIbl THOPUAN3AIIMHY AaTOMHBIX
opburaneit yriepoaa. MexaHu3Mbl 00pa30BaHUsl KOBaJICHTHOH CBS3U
(0OMEHHBIN M TOHOPHO-AaKLENTOPHBIH). TUIbl NepeKkpbIBaHMsI ATOMHBIX
opburaneii: 6- u m-csi3u. OMHApHAL, ABOMHAS U TPOMHAs CBS3b.
Crioco0bl pa3pbiBa CBsI3€H B MOJIEKYJIaX OPraHUYECKUX BEIECTB.
[TonsiTHE 0 CBOOOAHOM paauKale, HyKjieopuie U 3J1eKTpopue.
Teopus cTpoeHus opraHu4ecKux coequHeHnid A. M. bytieposa

N COBPEMCHHBIC MPEACTABJICHUA O CTPYKTYPC MOJICKYII. 3HadeHue TCOpUHn

CTPOEHHS OPTaHUYECKUX COEIMHEHUH.
MonekynsipHble U CTPYKTypHBIE popmymbl. CTpYKTypHBIE (GOPMYIIBI
Pa3IUYHBIX BUJIOB: pa3BEPHYTasl, COKpallEHHAs!, CKEJIETHAasI.
N3omepus. Buasl nzoMepun: cTpyKkTypHas, IpOCTPAHCTBEHHAS.
OnekTpoHHbIE 3D (PEKTH B MOJIEKYIaX OPraHUYECKUX COEAMHEHUN
(MHTyKTUBHBIA U ME30MEPHBIN 3P PEKTHI).
[IpencraBnenue o kinaccudukanu opranundeckux BemiecTs. [lonsTue
0 QpyHKIMOHANBHOM rpymie. ['omomnorus. ['oMonoruyeckue pssl.
Oco0eHHOCTH U KIaCCH(HUKAIUS OPTAaHUYECKUX PEAKITUH.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINN B OPraHUYECKOW XHUMHUH.
JdemMoHcTpanuu

1. O3nakomMiieHre ¢ oOpa3amMu OPraHNYECKUX BEIIECTB U MaTepuajiaMu
Ha X OCHOBE.
2. OnbITHI MO MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB MIPH HArPEBAHUU
(mnaBieHue, 0OyTITUBAHUE U TOPEHUE).

JlabopaTopHBIii ONBLIT

PackpeiBaTh CMBICI H3y4aeMbIX HOHATHMA
(BBLOENATH UX XapaKTEPHbIE MPU3HAKH )
Y IPUMEHSTH 3TH TOHITHS MPU OMUCAHUU
COCTaBa U CTPOCHHUSI BELIECTB, /7151 OOBSICHEHHS
OTJIENBHBIX (PAKTOB U SIBJIICHUM.

PackpbIBaTh CMBICI MOJI0KEHUI TEOPUU CTPOCHUS
oprannveckux Bemiects A. M. bytiepoa
U TIPUMEHSTH UX U1 00BSCHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT COCTAaBA U CTPOCHHUS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY TSI
COCTABJICHUS MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX, CKEJIETHBIX )
(hopmysT OpraHUYECKUX BEIIECTB.

Onpenensats OAUHAPHBIE U KPATHBIE XUMHYECKUE
CBSI3U B OPTaHUYECKUX COCTMHEHUSX.

XapakTepu3oBaTh pOJb U 3HAYEHUE OPTaHUYECKON
XUMHH B pEIICHUN TPOOIJIEM IKOJIOTUYECKOM
Y TIUIIEBON O€30MaCHOCTH, B Pa3BUTUHU
MEJUIMHBI, B CO3JaHUU HOBBIX MaTEPHUAJIOB,
B 00€CIeYeHNH PallMOHAIbHOIO
MIPUPOJIONIOIL30BaHUS; TOATBEPKIATH €€ CBA3h
C IPYTHUMH HayKaMH.

Hcnonb30BaTh MOJENHM OPraHUYECKUX BEILIECTB
JUTSL WULTIOCTPAIIAN UX XUMHUYECKOTO
Y MIPOCTPAHCTBEHHOT'O CTPOCHHUSI.

Ha6nronaTe 1 onuckIBaTh I€MOHCTPAIMOHHBIC
OTIBITHI; TPOBOJNTH U OMHCHIBATH JIA0OpATOPHBIE
U IpaKTHYecKHue padoThl




‘ MogenupoBaHue MOJIEKYJI OPraHUUYECKHUX BEIECTB

Pa3nea 2. YraeBogopoasl (32 1)

Tema 2.

IIpenenbHubie
YIJI€BOAOPOABLI —
aJIKaHbl, HUKJI0AJTKAHBI
(549)

Anxanbl. ['oMonoruyeckuit ps ankanos, oOmas Gopmyna,

HOMEHKJIATypa U U30Mepusl. DICKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI alIKaHOB, SP>-TMOPUIN3alUs aTOMHBIX OpOuUTasIeli yriepona, o-

cBs13b. Kongopmepol. DU3NvecKre CBONCTBA aJIKAHOB. XUMHYECKHE
CBOICTBA aJIKaHOB: PEAKIMU 3aMELLEHUS, U30MEpPU3aLlnY,
JIETUIpUPOBAHUS, IUKIIN3ALUY, TUPOJIN3a, KPEKUHTa, TOPEHUSI.
Ilpeocmasnenue o mexanusme peakyuil paouKaIbHO20 3aMeueHUsl
Haxoxnenue B mpupojie. CriocoObl MoydyeHus: U MPUMEHEHUE alTKaHOB.
[Muknoankanel. O6miast Gopmysa, HOMEHKIATYPA U U30MEPHSL.
Oco0eHHOCTH CTPOEHUSI 1 XUMUYECKUX CBOMCTB MaJIbIX (LIMKJIOMPOIIaH,
HUKJI00yTaH) U OOBIYHBIX (LMKIJIONEHTAH, [IUKJIOIeKCaH) HUKIOATKAHOB.
CniocoObI noy4eHust U MPUMEHEHHE [TUKII0ATKaHOB.
JdemoHcTpanus

du3nyecKue CBOWCTBA AIKAaHOB (PaCTBOPUMOCTH).

JlabopaTopHBIii ONIBIT
1. MonenupoBaHie MOJIEKYJT aIKaHOB U IIUKJIOAJIKAHOB.

IIpakTnyeckas padora
Ne 1. Ilonyuenue MeTaHa U U3y4EHHUE €ETO CBOWCTB.

Boruncienus

— OlpeieIeHne MOJIEKYJIAPHON (OPMYJIbl OPraHMYECKOTO BEIEeCTBa 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;

— HaXO0XJICHHUC MOJ'ICKy.]'IHpHOﬁ q)OpMy.]'IBI OpPraHU4CCKOTrO COCAUHCHUS 110

Macce (00BEMY) MPOAYKTOB CTOPAHUS;
— pacuéThl 10 YpaBHEHUIO XUMHUYECKOM peakiuu

Brnanets u3y4aeMbIMU XUMUYECKUMU TTOHSATHSIMH.

BrIsBISATH XapakTepHble IPU3HAKY MTOHATHIA,
yCTaHABJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MOHSTUS [IPH OMTUCAHUU
COCTaBa, CTPOCHUS U IIPEBPALLECHUN
OpraHMYecKuX coeAnHeHuil. Mcnomap3oBaTh
XUMHUYECKYIO CUMBOJIHKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIEHHOU, CKEIETHOM) hopmy
YTIEBOIOPOAOB. Y CTaHABINBATH
NPUHA/IICKHOCTD YTIIEBOIOPOJIOB
K OMPEeeIEHHOMY KIIACCy IO COCTaBY
¥ CTPOEHHIO, HA3bIBATh UX TI0 HOMEHKJIAType
IUPAC; npuBoaUTh TpUBHAJIbHBIC HA3BaHUS
OTIENBHBIX MPEJICTABUTENIEH YTIIEBOIOPOJIOB.

Omnpenensars BUJI XMMUYECKOM CBSI3U B MOJIEKYJIax
yTIIEBOAOPOAOB (KOBAJICHTHAS HETIOJISIpHAS
¥ TOJIIpHAst, G- U M -CBS3b).

XapakTepHu30BaTh COCTaB, CTPOCHNE,
NpUMEeHEeHHe, PU3HNUECKUE U XUMUYECKHE
CBOICTBa, BayKHEHIINE CIIOCOOBI OTyUEHUs
yTJI€BOAOPOAOB, MPUHAUICKAIINX K PA3TUYHBIM
KJ1accam.

BBISABIIATE TEHETUUYECKYIO CBSA3b MEXTY
YTIIEBOAOPOAAMH PA3TTMUHBIX KJIACCOB
U MOATBEPKIATh €€ Halu4yle ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKAX PEAKITHHA
C UCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT
BEIIIECTB

Tema 3.

HenpenenabHbie
YIJI€BOAOPOAbI: AJKEHBI,
aJIKaMeHbl, ATKMHbI

(13 v)

Anxensl. ['oMonoruueckuit psij ankeHoB, oomas Gpopmyiia,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
aJIKEHOB, SP2-rubpuIM3alis aTOMHBIX opOuTaneii yrieposa, o-

U ni-cBsi3u. CTpyKTypHasi U TeoMeTpudeckas (yuc-mpauc-) N30Mepus.
Pu3nuecKue CBOMCTBA aJIKEHOB.

XapakTepu30BaTh HCTOUHUKH YTIIEBOJOPOTHOTO
ChIpbs (HE(TH, MPUPOAHBIH ra3, yrois), ClioCOObI
ero nepepaboTKH U MPAKTUYECKOE IPUMEHEHHUE
MOJTy4aeMbIX TIPU 3TOM MPOIYKTOB.

Vcnonp30BaTh 00IIEHAYYHbIE METOAbI IO3HAHUS




XHUMHYECKUE CBOMCTBA: PEaKLIMK IPUCOEIUHEHNUS, 3AMEILECHUS B O
II0JIO’KEHUE IIPUA JBOMHOM CBSI3H, OJUMEPHU3ALMY U OKHACIICHHUS.
IIpeocmasnenue o mexanusme peakyuu 31eKmpoPuibHO20
npucoedunenus. IIpaBuno MapkoBHukoBa. KauecTBeHHbIE peakIy Ha
JIBOWHYIO CBSI3b.
CriocoOb! nosty4yeHus: U IPUMEHEHHUE AJIKEHOB.
Anxanuensl. Knaccudukanus ankaaneHoB (COnpsuKEHHBIE,
U30JIUPOBaHHbIE, KyMyauposanusie). OCOOEHHOCTH IEKTPOHHOIO
CTPOCHUS U XUMUYECKHX CBOMCTB CONPSIKEHHBIX AUEHOB, 1,2-
u 1,4-npucoenunenue. [lomumepuzanus conpskEHHbBIX 1ueHOB. CriocoObl
MOJIyY€HUs U IPUMEHEHHUE AJIKaJUCHOB.
Anxunsl. ['oMonorudeckuil psj ajakuHOB, o0mas Gopmyiia,
HOMEHKJIaTypa U U30MepHust. DJIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJIKWHOB, SP-rHOpHIM3aIis aTOMHBIX opOuTaiell yriaeposa.
Pu3nyecKue CBOMCTBA AIKUHOB.
XVMHYECKUE CBOWCTBA: PEAKLUH IPUCOECIUHEHUS, TUMEPU3aLuU
U TpUMepH3alum, okuciaeHus. KucinorHble cBOHCTBa aJIKUHOB, HUMEIOLINX
KOHLIEBYIO TPOMHYIO CBA3b. KauecTBEHHbIE peaKLUU HAa TPOUHYIO CBSA3b.
CriocoObI mosTydeHus 1 IPUMEHEHNE aJTKUHOB.
JdemoncTpanuu
1. KauecTBeHHbIE peaKIMK Ha HEMPEENIbHbIE YTIIEBOAOPOIbI Pa3IMUHbIX
KJ1accoB (oOeciBeunBaHNe OPOMHOM MIJIM MOIHOM BOJIBI, pacTBOpa
NepMaHraHara Kajus, B3aMMO/ICHCTBHE alleTUIIEHA C TUAPOKCUIOM
nuammuHcepeopa(l)).
2. O06pa31pl IIaCTMACC U KayYyKOB.
3. Komnexuun «Hed1b» 11 «YTOIBY.
JlabopaTopHBIii ONIBIT
MonenupoBaHue MOJIEKYJ HENPEAEIbHBIX YTIEBOIOPOIOB
IIpakTnyeckne padoThl
Ne 2. [lonyuenue sTHuIeHAa U U3yYEHHUE €TI0 CBOWCTB.
Ne 3. Ilonyuenue anerusieHa U U3y4eHHE €ro CBOMCTB.
Boruncienus
— OIpeieIeHne MOJIEKYJIAPHON (OPMYJIb OPraHMYECKOT0 BEIECTBa 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;
— HaXOXKJCHHE MOJIEKYJISIPHON (hOPMYJIIBI OPraHUYECKOT0 COETUHEHHUS O
Macce (00bEMY) MPOAYKTOB CTOPAHMUS;

MIPHU CAaMOCTOSATEIILHOM TUIAHUPOBAHHH,
NPOBEICHUH U ONMCAHUH XUMUYECKOTO
JKCIepUMEHTa (J1TabOpaTOpPHBIE U MPAKTUYECKHE
paboThl).

CrnenoBath npaBuiiaM 6e30macHOi pabOThI
B JIAOOPATOPHUU NP UCIIOTH30BAHUN XUMUYECKOH
MoCy1bl 1 000PYIOBAHUS, a TAKKE IPaBUIAM
oOpaleHus C BEIeCTBAMU B COOTBETCTBHH
C MHCTPYKIUSIMH BBITIOJHEHUS Ta00paTOPHBIX
OTIBITOB ¥ MPAKTHYECKUX Pa0OT IO MOTYICHUIO
¥ U3YUYCHUIO OPTaHUYECKUX BEICCTB.

[IpencraBisaTh pe3yabTaThl SKCIIEPUMEHTA
B (hopMe 3aMncu ypaBHEHUI COOTBETCTBYIOLIMX
pEaKIuii 1 JIeJIaTh BHIBOJIBI HA KX OCHOBE.

[TpoBOIUTH BBIYMCIICHUS TSI OTIPEACITICHUS
MOJICKYJISIPHOM (hOPMYJTBI OPraHUYECKOTO
BEIIECTBA 110 YPABHEHUIO XUMUYECKOHN peaKInu
¥ T10 MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIIUX
B €0 COCTaB, 10 Macce (00bEMY) IPOTYKTOB
CTOpaHMsL.

CaMOCTOATENBHO TUIAHUPOBATH U OCYIIECTBISTH

CBOIO TO3HABATENbHYIO JI€ATEILHOCTh; MPUHUMATh

aKTUBHOE  ydYacTHE€ B TPYNIOBOM  yueOHOM

JeSITeTbHOCTH




— PpAacy€Thl 110 YPABHEHUIO XMMUYECKON pEaKLUU

Tema 4.
ApoMaTnueckue
YIJ1€BOI0POAbI
(CRY)

Apomartudeckue yriieBoaopoisl (apensl). ['omonornyeckuii psj apeHos,
oOmras popmyiia, HOMEHKIATYpa U U30MEpHsl. DIIEKTPOHHOE
U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a. [lpasuno
aApoMamu4HOCmu, NPUMepbl apomMamuyeckux coeoureruu. Pu3ndeckue
CBOIiCTBa apeHOB. XMMHUUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB:
peakiuu 3aMeieHusl B 0EH30JbHOM KOJIBIIE U YTIIEBOI0POIHOM
panukane, peakliiy MPUCOeAUHEHUS, OKUCIIEHNE TOMOJIOTOB OeH301a.
Ilpeocmasnenue o mexanuzme peakyuii 1eKMpoPUILHOLO 3AMeUeHUs.
[IpencraBnenre 00 OpUEHTUPYIOLIEM ACHCTBUU 3aMECTUTENICH
B OCH30JILHOM KOJIBIIE Ha MMPUMEPE ATKIIIBHBIX PAINKAJIOB,
KapOOKCUIIbHOM U THIPOKCUILHOM TPy, AMUHOTPYTIITHI
¥ HUTPOTPYIIITBI, ATOMOB T'aJIOTCHOB.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB cTtupoda. [lonumepusanus ctupoa.
Crioco0blI MOTy4YeHHS ¥ IPUMEHEHUE apOMATHYECKHUX YTIIEBOIOPOIOB.

JlabopaTopHbIii ONIBIT
MonenupoBaHue MOJIEKYJ apEHOB.

Boruucienns

— ONIpeJIeIICHUE MOJISKYJISIPHON JOPMYITBI OPraHHYECKOTO BEIIECTBA I10
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;
— HaXO0XJACHUE MOJIEKYJISIpHOU (op-
MYJIbI OPraHUYECKOTO COeTUHEHUS
1o Macce (00bEMY) ITPOIYKTOB CTOPAHUS;
— pacuéThl M0 YPaBHEHUIO XUMHUYECKON peakluu

Tema S.

IIpupoanbie HCTOYHUKH
U nepepadorka
YIJ1€BOI0PO10B

(44)

[Tpuponnsiii ra3. [lonmytHsle HeQTsAHBIE Ta3bl. HedTh 1 €€
npoucxoxaenue. KaMeHHbIN yroiab U IPOAYKTHI €ro nepepaboTKH.
CrniocoObl nepepaboTK HeTH: TEPETOHKA, KPEKUHT (TEpMUYECKH,
KaTaJInTH4ecKuil), puopMuHr, nmupoiaus. [IpoaykTel nepepaboTku
He(TH, UX IPUMEHEHHUE B MPOMBILIUIEHHOCTH U B OBITY.
I'eneTnyeckas CBSI3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.
JdemMoHcTpanuu
Komnexuuu «Hedte» 1 «YT0mby.
JlaGopaTopHbIe ONBITHI
1. O3HakomiieHHE ¢ 0Opa3lamMu IIacTMace, KayqyyKoB U pe3UHBI.
2. MoaennpoBaHue MOJIEKYJT apOMaTHYECKUX YTIIEBOIOPOIOB.
Borunciienus




— OmpeJeNieHre MOJIEKYISIPHON OPMYITBI OPraHHYECKOTO BEIIECTBA T10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

— HaXO0XJICHHUE MOJICKYJISIPHON (OPMYITBI OPTaHUYECKOTO COCTUHEHHUS
1o Macce (00bEMY) MTPOTYKTOB CTOPAHHS;

— pacy€Thl 10 YPABHEHUIO XUMUYECKON pEAKLIMHU

Tema 6.
I'asorenonpousBoaHbIE
YIJIEBOJ0PO/I0B

44)

DNEKTPOHHOE CTPOEHHUE TaJOreHOIIPOU3BOIHBIX YIIIEBOJOPOIOB. Peakiuu
3aMellEeHNs TajJoreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNy, YUAHOSPYNNY,
amunocpynny. JleicTBUE Ha rajloreHIpPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO
pacTBopa WEnoun. BzauMoercTBrue qUrajloreHaIKaHOB C MarHueEM
U IIUHKOM. [IoHAmuUe 0 MemanioopeaHuieckux coeOUuHeHusx.
Hcnonbp3oBaHue raioreHnporu3BOAHBIX B OBITY, TEXHUKE U B XUMHUYECKOM
CUHTE3E.
JdemoHcTpanus
du3nyecKue CBOWCTBA YriIeBOJOPOIOB. (PACTBOPUMOCTS ).
JlabopaTopHBIii ONIBIT
MonenrpoBaHue MOJEKYJ TaJlOreHIPOU3BOAHBIX YIIIEBOJAOPOIOB.
Borunciienus
— OmpeJeNeHre MOJIEKYJISIPHOM OPMYITBI OpraHHYECKOT0 BEIIECTBA 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0 COCTaB;
— HaxOXICHHE MOJICKYJISIPHON (POPMYIIbI OPraHUIECKOTO COSTUHEHUS TI0
Macce (00BEMY) MPOAYKTOB CTOPAHUS;
— pacy€Thl 110 YPABHEHUIO XMMUYECKON peaKuu

Paznen 3. Kuciaopoacoaep:kaniue oprainyeckue coeiuienus (38 u)

Tema 7.
Cnuprsl. PeHo
(10 9)

[TpenenbHble o1HOATOMHBIE CIUPTHL. CTpOeHHE MOJIEKY (Ha MpUMepe
MeTaHoJa U 3TaHoia). ['omonoruueckuii psia, odmas popmyiia, U3oMepHs,
HOMEHKJIaTypa, Ki1accuukanus. Puznyeckue cBOMcTBa CIIUPTOB.
Bonoponnas cBs3b.

XUMHUYECKHE CBOMCTBA: peakLMM 3aMELIECHUs], IeTUIpaTallii, OKUCIICHHU,
B3aUMO/ICHICTBUE C OPraHMYECKUMH U HEOPTaHUIECKUMHU KHCIIOTAMH.
KauecTBeHHast peakius Ha OTHOATOMHBIE CIIUPTHL. [Ipedcmasnenue o
Mexanuzme peaKyuti HykneopunbHo2o 3amewenus. JleiicTBue 3TaHosa

U METaHOJIa Ha OpraHu3M yenoBeka. CrocoObl MoaydeHus U IPUMEHEHHe
OJTHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upbl, HoMeHKIaTypa 1 u3oMepus. OcoOeHHOCTH (PrU3NYECKUX
Y XMMHUYECKUX CBOMCTB.

MHOroaTOMHBIE CIIUPTHI: STUICHTIIMKOJIb U IuliepuH. Pusnyeckue

PackpbIBaTh CMBICIT H3Y4aeMBIX MOHATHH
(BBLIENATH UX XapaKTEPHbIE IPU3HAKH)

U IPUMEHATH 3TU MOHATHS IIPU ONHMCAHUU
COCTaBa U CTPOCHMSI BELLIECTB, /1151 OOBSICHEHUS
OTJENBHBIX (DAKTOB U SIBICHUM.

Hcnonb30BaTh XMMUUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIEHHON) HopmyT
KHCJIOPOJICOAEPKAILMX OPraHUYECKUX BEIIECTB.
YcraHaBnuBaTh NPUHAAIEKHOCTh
KHCIJIOPOIOCOIEPKAIIMX OPIraHUYECKUX BEILIECTB
K OIpeNIeIEHHOMY KJIacCy MO COCTaBy
U CTPOEHMIO, Ha3bIBATh UX 110 HOMEHKJIAType




Y XMMHYECKHUE CBOMCTBA: PEAKLIMU 3aMELICHUS, B3aUMOACHCTBUE
C OpPraHU4eCKMMHU U HEOPraHUYECKUMU KUCIOTaAMH, KAUeCTBEHHAs
peakuys Ha MHOTOaTOMHBIE CIUPTHIL. JIeCTBUE HA OpraHu3M 4eI0BEKA.
CniocoOblI MoTy4eHus 1 IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.
®enoi. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE THAPOKCOTPYIIIIBI
u 6eH3oabpHOro Anpa. Puznyeckue cBoiictsa penona. OcodbeHHOCTH
XUMHUYECKHX CBOUCTB (penona. KauecTBeHHbIE peakiyu Ha (heHOIL.
Toxcuunocts penona. CriocoObl MONyYeHUs U TPUMEHeHre (eHoa.
®denonopManbaeTUAHAS CMOJIA.
JdemoHcTpauuu
1. PacTBOpUMOCTE CTUPTOB B BOJIE.
2. BzaumojeicTBHE 3TaHOJIA C HATPUEM.
3. OKucCIeHUe 3TUIIOBOTO CIUPTA TUXPOMATOM Kaivsi (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB).
JlabopaTopHbIe ONBITHI
1. Peakiust rimnepuna ¢ ruapokcugom meau(l1).
2. OKHcIeHue 3TUII0BOTO CIIUPTA B aJIbJIETH/T HA PaCKaJIEHHOW MEAHON
MIPOBOJIOYKE.
IIpakTnyeckas padora
No 4. Pemienue skciepuMeHTANIbHBIX 337a4 110 TeMe «CupThI
U (GEHOJIBI».
Bobrunciienus
— OIpeJeNIeHNEe MOJIEKYIISIPHON (OPMYJIbl OpraHMYECKOT 0 BEIIECTBA 110
MacCOBBIM JIOJISIM AJIEMEHTOB, BXO/SLIUX B €r0 COCTAB; M0 Macce
(00BEMY) MPOAYKTOB CTOpaHMs; IO KOJIMYECTBY BEIIeCTBa (Macce,
00BbEMY) IPOYKTOB PEAKIIUN W/ UCXOTHBIX BEIIECTB;
— peleHne pacu€THbIX 3a7a4 Ha ONpeieNIeHNe JOJIU BbIX01a TPOIyKTa
peaKIMu OT TEOPETUUECKH BO3MOKHOTO

Tema 8.
Anbaeruasl.
Kap0oHoBbIe KHCI0THI.

Caoxubie 3¢upsl. JKupbi
(20 v)

KapOoHuibHble COeIMHEHUS: allbJeTU/Ibl U KETOHBI. DJIEKTPOHHOE
CTpOEHUE KapOOHMIbHOM rpymiibl. ['oMoI0rnyeckue psijibl anbIeruoB

U KETOHOB, o011ast popmysa, U30MepHsl 1 HOMEHKIaTypa. Ousnyeckue
CBOICTBa aJbAETUAOB U KETOHOB.

XHUMHUYECKUE CBOMCTBA aIbJACTHUIOB U KETOHOB (peaKIuu
npucoeuHenus). [lpedcmasnenue o mexaHusme peakyuti
HyKeo@unvbHo2o npucoeounenus. OKUCIEHNE allbJIeTH/1I0B, KAUeCTBEHHbIE
peakuuu Ha anpaeruapl. CrnocoObl NOTYUYEeHUsl M IPUMEHEHHUE

IUPAC; npuBOIUTH TpUBHUAIbHbBIC HA3BAHUS
OTJENIbHBIX NpeJICTaBUTENEN
KHUCJIOPOJCOACPIKALIUX COCIUHEHUN.

XapakTepHu30BaTh COCTAB, CTPOCHUE, IPUMEHEHUE,
¢dusnyeckre 1 XUMHUECKIE CBOMCTBA,
Ba)KHEHIIIKE CIIOCOOBI OTY4YEHUs
IIpeICTaBUTENEH Pa3IMUHBIX KJIAaCCOB
KHCJIOPO/ICOIEPKAILUX COCJUHEHUH; BBISBIIATD
TCHETHYECKYIO CBS3b MEXK/y HUMHU
U MOATBEPXKIATh €€ Halu4yle ypaBHEHUSIMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIIHA
C UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYII
BEIIIECTB.

[TonTBepxaTh HA KOHKPETHBIX IPUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHOU
CIOCOOHOCTH KHCIOPOCOAEPIKAILINX
OpPTraHUYECKUX BEUIECTB OT ()YHKIIMOHATIBHBIX
IPYIII B COCTaBe UX MOJIEKYJI, OT B3aUMHOI'0
BJIMSIHUSL aTOMOB U TPYIII aTOMOB B MOJICKYJIaX.

OnuchIBaTh COCTaB, XUMUYECKOE CTPOEHUE
Y TIPUMEHEHHUE KUPOB U YTIICBOJIOB,
XapaKTepu30BaTh UX 3HAYECHUE JIJIs
KHU3HEJEATENIbHOCTH OPTaHU3MOB.

Oco3HaBaTh ONACHOCTb BO3ACUCTBUS HA )KUBbIE
OPTaHU3MBI OTIPEIETEHHBIX
KHCIIOPO/ICOIEPKALUX OPraHUYECKUX BEIIECTB
U MOSICHSATDH Ha MPUMEpax CrocoObl YMEHbIICHUS
Y TIPEIOTBPAIICHUS MX BPEIHOTO BO3ICHCTBHS Ha
opranusM. Mcnons3o0BaTh 00IIEHAyYHbIE METOIBI
MO3HAHUS MPU CaMOCTOSITENIbHOM IJIAHUPOBAaHUH,
MIPOBEICHUH U OTIMCAHUH XMMUYECKOTO
JKCIIeprUMeHTa (J1abopaTOpHbIE U IPAKTHYECKHE
paboThI).

CrnenoBaTh paBuiIaM 06€30macHOM padOTHI
B J1a0OpaTOpUu MPHU UCIIOIb30BaHUN XUMUYECKOH
MOCYJIbl U 000PY/IOBaHUs, a TAK)KE MPaBUIIaM




albACTUIOB U KETOHOB.
OaHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTh. OCOOEHHOCTH
CTPOCHHS MOJICKYJI KapOOHOBBIX KUCIOT. MI30MepuHsi 1 HOMEHKJIATypa.
®u3nyecKue CBOMCTBA, BOJAOPOIHBIE CBA3U. XUMUYECKNE CBOMCTBA:
KHUCIIOTHBIE CBOMCTBA, pEaKIUs dTepU(PUKAINH, PEAKIIUHN C YIaCTHEM
YTJIEBOIOPOAHOIO pajiuKana.
[TonsiTHEe O MPOU3BOAHBIX KAPOOHOBBIX KUCIIOT: CIIOKHBIX d(Upax,
aneuopuoax, eanoceHaneuopuoax, amuoax, Humpuiax. OCOOEHHOCTH
CBOMCTB MyPaBbUHOMN KHMCIIOTBI.
MHuoroo6pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOWCTB
HEIpPEACIIbHBIX U apOMAaTHYECKUX KAPOOHOBBIX KUCIIOT, TUKApOOHOBBIX
KHCIIOT, TUJIPOKCUKApOOHOBBIX KUJIOT. [IpencraBuTenu BhICIIUX
KapOOHOBBIX KUCJIOT: CTCAPUHOBASI, TATbMUTHHOBASI, OJICHHOBAS,
JIUHOIe8As, TUHONIeH08as KUCIO0Thl. CocoObl MONMy4YeHUs U TPUMEHEHUE
KapOOHOBBIX KUCIIOT.
Crnosxnbie 3¢upsl. 'omonoruueckuii psij, odmas popmyina, H3oMepus
Y HOMEHKJIaTypa. Ou3nueckue 1 XMMHUYECKUEe CBOMCTBA (TUIPOIIN3
B KMCJIOW U IICJIOYHOM CpEIe).
Kupsl. Crpoenue, pu3HyecKue 1 XUMUYECKUE CBOMCTBA: THAPOIN3 B KUCIIOM
U eno4Hoi cpene. OcOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIUX OCTATKU
HETIPEICITHHBIX KUPHBIX KUCIIOT. JKUPHI B IPUPOJIC.
MpI4 KaK CONM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe AeHCTBUE.
Tousmue o cunmemuueckux morouux cpeocmeax (CMC).
JdemoncTpanuu

1. KauecTBeHHBIC peakIK Ha alIbIETUABI (C TUIPOKCUIOM
muammuHcepeopa(l) u ¢ ruapoxcunom meau(ll)).
2. XuMUYeCcKHe CBOMCTBA PACTBOPA YKCYCHON KHUCIOTHI.

IIpakTnyeckas padora
Ne 5. Pemienue axcniepuMeHTaNbHBIX 3a/1a4 10 Teme «KapOboHoBbIe
KHUCJIOTHI. CIIOXKHBIE 3PHUPBI».

Borunciienus

— OMpeeNICHIe MOJIEKYIISIPHOU (POPMYIIBI OPraHMIECKOTO BEIIECTBA TI0
MacCOBBIM JIOJISIM AJIEMEHTOB, BXO/SILIUX B €r0 COCTAB; M0 Macce
(00BEMY) MPOAYKTOB CTOPAHMS; IO KOJIMYECTBY BEIIECTBA (Macce,
00BEMY) IPOAYKTOB PEaKIIUU
W/WJTM UCXOJTHBIX BEIIECTB;

oOpariieHus C BEIeCTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMH BBITIOJTHEHUS JTa00paTOPHBIX
OTIBITOB U MPAKTUYECKHUX Pa0OT MO MOITYICHHIO
Y U3YUYCHUIO OPTaHUYECKUX BEIICCTB.
[IpencTaBisiTh pe3ynbTaThl SKCIIEPUMEHTA
B (hopMe 3aInCH YPAaBHEHUI COOTBETCTBYIOIIMX
peakuuii u 1e7aTh BHIBOBI HA HX OCHOBE.
[TpoBOIUTH BHIYUCIICHUS JIJISI ONIPEACTICHHS
MOJICKYJISIPHOM (hOPMYITBI OPTaHUIECKOTO
BEIIIECTBA 10 YPABHEHUIO XUMUYECKOH PEaKIInu
¥ [T0 MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIIUX B €70
COCTaB, a TAK)KE Ha OIPEJICIICHUE JIOJH BBIXO/a
MPOJTyKTa PEAKIHH OT TEOPETHIESCKH BO3MOXKHOTO.
CaMOCTOSTENbHO TUIAHUPOBATh U OCYIIECTBIISATh
CBOIO MTO3HABATEIBHYIO JICATEIIHOCTB;
NPUHUMATh AKTUBHOE YYacTUE B TPYIIIOBOM
y4eOHOM JEeATEIHLHOCTH




— pCUICHUC pvaéTHLIX 3ala4 Ha ONpCACIICHUC O BbIXOAa IMMPOAYKTa
pPE€aKun OT TCOPETHYCCKHU BO3ZMOXKHOI'O

Tema 9.
YrieBoabl
84)

OO0mmas xapakTepucTuka yriieBoaoB. Knaccudukaius yrieBooB (MOHO-,
JIM- ¥ TIOJINCaXapU/bl).
MoHocaxapuabl: TIII0K03a, GPyKTo3a, 2araxkmosa, pubosa,
oezokcupuboza. Puzndeckre CBOWCTBA U HAX0XKJICHHUE B IIPUPOJIE.
®orocuntes. Onmuueckas usomepus. Konvuamo-yennasa maymomepus na
npumepe MOJeKybl 2110K03bl, npoekyuu Xeyopca, [1- u [1-anomepuol
2I0KO3bl.
XUMHUYECKHE CBOMCTBA INIFOKO3bI: C YYaCTHEM CIIUPTOBBIX U allbJIeIUIHON
rpymi, CIUPTOBOE U MOJIOYHOKHCIIOE OpoxeHHe ItoKo3bl. [Ipumenenue
IJIFOKO3bI, €€ 3HaU€HHE B )KU3HEACATEIbHOCTH OpraHu3Ma.
Jucaxapuipl: caxapo3a, MaJIbTO3a U JIakmo3a. BoccTaHaBIMBarOIKE
Y HEBOCCTaHaBJIMBAIOLIME Jucaxapuabl. [ uaponns qucaxapuios.
Haxoxnaenue B mpupoe u NpUMEHEHUE UCaxapu/IoB.
[Tonncaxapuabl: Kpaxmal, [NIMKOTeH U Lesutoio3a. CTpoeHue
MaKpOMOJIEKYJI KpaxMasa, [NIMKOreHa U LeJUII0103bl. Pu3nyeckue
CBOMCTBA Kpaxmaja U LeJUI0JI03bl. XMMHUYECKHE CBOWCTBA Kpaxmasa
(ruaponn3, KaueCTBEHHAs peaklys ¢ H0/10M). XMMUYECKUE CBOKMCTBA
LEJUTI0JIO3B! (THAPOIIN3, MTOJTyueHHe F(UPOB 11eUT0103b1). [ToHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).

JlabopaTopHbIe ONBITHI
1. BzaumopeiictBue pactBopa riatoko3bl ¢ rugpokcugom meau(Il).
2. B3auMosieiicTBre Kpaxmalia ¢ HOJIOM.

Boruuciaenus

— OlpeieIeHne MOJIEKYJIApHON (OPMyJIbl OPraHMYECKOTr0 BEIEeCTBa 110
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAINX B €r0 COCTaB; [0 Macce
(06BEMY) IPOJYKTOB CrOpaHMsI; IO KOJIMYECTBY BEI[ECTBA
(Macce, 00bEMY) NPOAYKTOB PEAKIIMH /UM UCXOJIHBIX BEIIECTB;
— pelIeHne pacu€THBIX 3a/1a4 Ha ONpeeNieHHEe JOJIM BbIX0/Ia MPOYKTa
peaKIuyu OT TEOPETHUUECKHU BO3ZMOKHOTO

Pasnen 4. A3oTcoepxaiye OpraHudecKne coeIMHeHus

(12 1)

Tema 10.
AMMHBI.
AMMHOKHUCJIOTHI. belikn

(12 1)

AMUHBI — OpraHUYecKHe MPOU3BOIHbIC aMMuaka. Kinaccudukarus
aMUHOB: anu(paTHIeCKUe U apOMaTUIECKUE; TIEPBUYHBIC, BTOPUYHBIE
u Tpetuunbie. CTpoeHHE MOJIEKYI, 001Iast popMyria, U3oMepusl,
HOMEHKJIaTypa U hu3MYECKue CBOKCTBa. XMMHUECKHE CBONCTBA

PackpbIBaTh CMBICT H3y4a€MbIX OHSATHI
(BBIOENATH UX XapaKTEPHbIE MPU3HAKH )
Y PUMEHATH 3TH MOHATHUSA NPU ONHCAHUU

COCTaBa U CTPOCHHUA BCIICCTB, JIA O0OBSICHEHHMS




amudaTUuecKuX aMHHOB: OCHOBHBIE CBOMCTBA, aTIKMIIUPOBAHUE,
B3aMMO/ICHCTBHE MEPBUYHBIX AMUHOB C a30TUCTOM KUCiI0TOU. Cosn
AJIKMJIAMMOHHUS.

AHWIIMH — MIPEJCTAaBUTEIh aMUHOB apoMaTuueckoro psaa. CtpoeHue
aHWIMHA. B3auMHoe BiIMsIHUE TPy aTOMOB B MOJIEKYJIE aHUJIMHA.

Oco0EeHHOCTH XUMHYECKUX CBOMCTB aHmiInHa. KauecTBeHHEIE pE€aku Ha

AHUJINH.
CnocoObI oTy4YeHus: U IpUMEHEHNEe aTudaTHIECKUX aMHUHOB.
[TosrydyeHue aHWIMHA U3 HUTPOOEH301a.
Amunokuciotsl. Homenknartypa u uzomepusi. OtaenabHble
MPEJICTAaBUTENN 0-aMHUHOKHCIIOT: TJIMIWH, AJIAHUH, ()eHUNANIAHUH, CePUH,
SymamMuroeas kucioma, JU3uH, YyuCmeun. Onmuqecmw uzomepus
AMUHOKUCIOM..
D- u L-amunoxuciomor. ®u3ndeckue CBOMCTBA aMUHOKHCIIOT.
XUMHYECKUE CBOMCTBa aMHHOKHUCIIOT KaK aM()OTEPHBIX OPraHUuIECKUX
COCTMHCHUH, peaKITusl MOJUKOHICHCAIINK, 00pa30BaHUE MIEITHIHON
cBs3u. bruonornyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U TUIAPOIIU3
MIETITHIOB.
benku xak npupoansie noanMepsl. [lepBudHas, BTOpuYHas U TPETHUYHAs
CTPYKTypa 0enKkoB. XUMUYECKHE CBOMCTBA OEITKOB: THIPOIHU3,
J:[eHaTypauHs{, KAa4CCTBCHHBIC peaKHI/II/I Ha 6€J'IKI/I.
llonamue 06 a30mcodepofcau;ux cemepoyuKiudyecKux COQOMHQHM}ZX.
Tupumuounosvie u nypunogvle ocnosanus. Hyxneunosvie kuciomol:
cocmaes, cmpoeHue u 6u0ﬂ02uqea<aﬂ POJlb.
JdemMoHcTpauuu
1. PacTBOpeHue OenKoB B BOJIE.
2. Jlenaryparniusi OEIKOB ITPU HArPEBaHUU.
3. llBeTHBIC peakiiuu Ha OENKH.
IIpakTnyeckne padoThl
Ne 6. Pemienne skcriepuMeEHTaIbHBIX 33/1a4 10 TeME «A30TCOAEpKaIINe
OpTraHUYECKUE COEANHEHUS.
Ne 7. Pemenne skcriepuMeHTalIbHBIX 3a/1a4 1o TeMe «Pacro3HaBanue
OPTraHUYECKUX COCTUHEHUID.
Brruuciaenus
— ompe/eNieHne MOJIEKYIISIPHON OPMYITBI OpraHHYECKOTO BEIIECTBA 10
MAacCCOBBIM JOJISIM 3JIECMEHTOB, BXOJISIIHMX B €TI0 COCTaB; IT0 Macce

OTJENBHBIX (DAKTOB U SABICHUA.

Mcnonb30BaTh XUMUYECKYHO CUMBOJIUKY JUIS
COCTaBJICHUS MOJICKYJIAPHBIX U CTPYKTYPHBIX
(pa3BépHYTOH, COKpaIEHHON) HopMyT
a30TCOJEPKAIINX OPTAaHUYECKUX BEILECTB.

OnpenensaTs NPUHAAIEKHOCTb a30TOCOAEPIKALINX
BELIECTB K ONPEAEIEHHOMY KJ1accy 110 COCTaBY
U CTPOEHHIO, Ha3bIBATh UX 110 HOMEHKJIAType
IUPAC; npuBOIUTh TpUBUAIbHbBIC HA3BAHUS
OTJEJIbHBIX MPEICTaBUTENCH.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
¢bu3nyeckre 1 XUMHUYECKHE CBOMCTBA,
Ba)KHEHIIINE CIIOCOOBI TTOTYYCHUST THITHYHBIX
npeacTaBuTeNell a30TCoAepKALIMX COSAUHEHUH.
OnuceIBaTh COCTaB, CTPYKTYpPY, OCHOBHbBIE
CBOMCTBA O€JIKOB; OACHATH Ha IpUMepax
3HaueHue OEJIKOB JJIsl OpraHru3Ma YesloBeKa.

[TpoBOIUTH BBIUMCIIEHUS JUIsI ONPEETICHUS
MOJIEKYJISIPHOM (OPMYJIbI OPraHUYECKOTO
BEILIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB, a TAKXKE 110 YPABHEHUSIM
XMUMHUYECKHX peakiuil.

Hcnonp3oBath 00LIEHAYYHBIE METOIbI
MO3HAHUS — HAOJI0JaTh U ONUCHIBATh
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
CaMoCTOSTENbHO TUIAHUPOBATh U OCYIIECTBIISATh
CBOIO [TO3HABATEJbHYIO IEATEIIHOCTD;
MPUHAMATh aKTUBHOE y4acTHE B TPYIIOBOM
yueOHOIl eI TeTbHOCTH




(06BEMY) IPOIYKTOB CropaHHsi; IO KOJIMYECTBY BeIECTBA (Macce,
00BbEMY) IPOAYKTOB PEAKIIMM W/WIIN UCXOHBIX BELIECTB;

— pelIeHHe pacuETHBIX 3a/1a4 Ha OIpPEeAeICHHUE JO0IH BbIX0a IPOJYKTa
PEAKLMU OT TEOPETUYECKH BO3MOXKHOIO

Paznen 5. BoicokoMoJieKyIsipHbIe coeIuHeHus1 (6 1)

Tema 11. OCHOBHBIE IOHATHUS XMMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHUMN: Biagets n3yyaeMbIMU XUMHUYECKUMU OHATUAMU:
BbicokomonekyasipHble MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPU3ALINH, PacKpbIBaTh CMBIC U3yYaeMBbIX OHATUN
coeMHEeHUs! cpelHss MOJIeKyJsipHas Macca. OCHOBHBIE METO/bI CUHTE3a Y IPUMEHSTH 3TU TOHATHS IPU ONUCAHUU
(64) BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — MOJIMMEpU3aLns COCTaBa U CTPOECHUSI BBICOKOMOJIEKYJIIPHBIX
U TIOJIMKOHIeHcausl. [Ipedcmasnenue o cmepeope2ynapHocmu OpPraHUYECKUX BEILECTB, AJIs1 OOBICHEHUS
U HAOMOJIEKYIAAPHOU CMPYKMYpe NOIUMEPO8, 3A8UCUMOCHL CEOUICNE OTJeNbHBIX (PAKTOB U siBJIeHUH Vcnonb3oBarh
HOAUMEPOB OM UX MONEKVIAPHO20 U HAOMONEKVIAPHO20 CIMPOEHUSL. XUMUYECKYI0 CUMBOJIUKY ISl COCTABIICHUS
[Tonmumepusle matepuaibl. [ImacTmacces! (ONIUATUIIEH, TOJUIPOIUIIEH, CTPYKTYPHBIX (hOpMYJI BELIECTB (MOHOMEPOB
MOJIMBUHUIXJIOPU/T, TIOJIMCTUPOJI, TOJIMMETUIIMETAKPUIIAT, U TIOJIMMEPOB) U YpaBHEHUN PEaKIIHii
NOJMKApOOHATHI, MOJIM-3TUIICHTepedTanaT). Y THian3anus 1 nepepadborka HOJIMMEPU3ALUH U MTOJIMKOHCHCALIUH.
IJIACTHKA. OnuceIBaTh COCTaB, CTPOCHUE, OCHOBHBIE
DnacToMepbl: HaTypaJIbHbIN KayyyK, CHHTETUYECKHE KaydyKH CBOWCTBA U IPUMEHEHHE KayuyyKOB, HanOoJee
(OyTanueHOBBIN, XJIOPOTPEHOBBIN, H3OTMPEHOBBIN) U cuiUKOHbI. Pe3nHa. pacupoCTpaHEHHBIX BUJIOB IJIACTMACC U BOJIOKOH

Bonokna: HatypanbHbIe (11€pCTh, HIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHYECKHUE (KAIIPOH U JaBCaH).
Tonumepwvr cneyuanvro2o HazHauenus (megioH, keenap,
9IEKMPONPOBOOAUjUe NOTUMEPDL, DUOpA3IazaeMble NOTUMEDDL).
JdemMoHcTpauuu

1. O6pa3ibl NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAcC,
Kay4yKOB, PE3HHBI.
2. BugeodparmeHt «BynkaHuzanus pe3uHbD».

IIpakTnyeckas padora
Ne 8. Pemienne sxcnepuMeHTaNbHbIX 3a1a4 0 TeMe «Pacno3snaBanue
IUIACTMACC M BOJIOKOH»

11 KJIACC. OBIIIAA U HEOPTAHUYECKASA XUMUA

3 u B Hegemo, Bcero 105 v, u3 Hux 10 4 — pe3epBHOE BpeMsi.

IIpumepHbIe TEMBI,
pacKpbIBalolINe JaHHBIH pa3el
NpOrpaMMmsI, OcHoBHOe cofiep:KaHue
U YUCJI0 YACOB, 0TBOAUMOE HAa UX
H3yyeHHe

OcCHOBHBIE BHJBI
JIeSITETbHOCTH 00y YA IINXCH




Pasnen 1. Teopernueckue ocHoOBbI xumu (36 u)

Tema 1.

Crtpoenue aTtoma.
I[Mepuoguveckuii 3aK0H
u [lepuoagnueckas
CHCTEeMa XUMHYECKUX
3JIEMEHTOB

J. U. MenaeneeBa
8w

Atom. CocTaB aTOMHBIX sJ€p. XUMUYECKUM 371eMeHT. I30TOIbI.
Kopnyckynapro-6o11o60ii 0yanuzm, 080UCMEEHHAS NPUPOOA INEKMPOHA.
CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, KBAHMOGbLE YUCIIA.
DHEPreTUYeCKre YPOBHH U MOAYPOBHU. ATOMHBIC OpOHUTAIIH.
Knaccugukaiius XauMHUECKUX JIEMEHTOB (S-, P-, d-, f-a1eMenThI).
Pacnipenenenue 31eKTPOHOB IO AaTOMHBIM OPOUTAISIM; NPUHYUN
MuHumyma suepeuu, npunyun llaynu, npasuno Xynoa. DIeKTPOHHBIE
KOH(HUTypaIy aTOMOB 3JIEMEHTOB IIEPBOTO — YETBEPTOTO IMEPHUOIOB
B OCHOBHOM M BO30YX/IEHHOM COCTOSIHUH, JJIEKTPOHHBIE KOH(PUTYpauu
HOHOB.
Tlonamue 06 snepeuu uonuzayuu, dHepeUU CPOOCMEa K INeKmMpOoH).
DJIEKTPOOTPULIATETBLHOCTb.
ITepuonnueckuii 3akoH u [leproanyueckas cuCTEMa XUMHUYECKHUX
sneMeHToB JI. 1. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA
u [leproanyueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX
BEILECTB [0 TpyNIaM U NeprojiaM. 3HaueHHEe NMePUOANIECKOr0o 3aKOHA
. . Menneneena.

JdemMoHcTpanus
Buast Tabmun «Ilepuoanueckas cucrema XumMudeckux sneMenton 1. U.
MeHnaeneeBay»

PackpeiBaTh CMBICI H3y4aeMbIX OHATHIMA
(BBLOENATH UX XapaKTEPHbIE IPU3HAKH )
Y IPUMEHATD 3TU MOHATHUS IPU ONHUCAHUU
COCTaBa U CTPOCHMUSI BELLIECTB, /7151 OOBSICHEHHS
OTJICTbHBIX (PAKTOB U SIBIICHUH.
PackpsbiBaTh cMBICT IEPUOANYECKOTO 3aKOHA /1.
N. MenaeneeBa u 1eMOHCTPUPOBATh €r0
CUCTEMAaTHU3HUPYIOIIYI0, 00BSICHUTEIBHYIO
Y IPOTHOCTHYECKYI0 (DYHKIINU.
XapakTepu3oBaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM U BO30YKIEHHOM
COCTOSIHMH) U HOHOB XMMHUYECKUX 3JIEMEHTOB
IIEPBOr0—YETBEPTOrO NEPUOJOB U UX
BaJICHTHBIE BO3MO>KHOCTH, UCIIONb3YS TOHATHUSA S-
, p-, d-25IeKTPOHHBIC OpPOHUTANIHN, SHEPTETHYCCKUE
YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHMSI
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U UX
COEMHEHUH N0 IEPUOIAM U TpyIIam
[Iepuonnueckon cucremsl [. 1. Menneneesa

Tema 2.

CTtpoeHue BemecTBa.
MHoroo6pa3ue BenecTn
(10 u)

Xumndeckas CBA3b. BHIBI XUMHYECKON CBSI3M: KOBaJIEHTHAsI, HOHHAs,
MeTannudyeckas. MexaHu3mMbl 00pa3oBaHUsl KOBAJIEHTHOM CBS3H:
OOMEHHBIN U IOHOPHO-AKIENITOPHBIN. DHEPTUS U IJIMHA CBSI3H.
ITossipHOCTB, HAIIPABIEHHOCTDh U HACKHIIIAEMOCTh KOBAJIEHTHOMN CBSA3H.
KpatHble cBsi3u. BonopoaHas cBsa3b. MexXMOJIEKYIApHBIE
B3aMMOJEHCTBHUSA.

BaneHTHOCTB ¥ BaJleHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus
amomuvix opoumanneii. CBSI3b dIEKTPOHHON CTPYKTYPBI MOJIEKYII C UX
TEOMETPUUYECKUM CTPOEHUEM (Ha TIPUMEPE COSTMHEHUH JIEMEHTOB
BTOPOTO MEPUOJA).

[IpencraBieHus: 0 KOMIUIEKCHBIX cOeAMHEHHSIX. COCTaB KOMILJIEKCHOTO
MOHA: KOMILJIEKCO00pa3oBaTeb, TUTaHbl. KoopouHayuoHHoe 4ucio.
Homenxnamypa xomniexcuuix coeounenuil. 3Hauerue KOMNIeKCHbIX

PackpbIBaTh CMBICT U3y4aeMbIX TOHATHI
(BBLOENATH UX XapaKTEPHbIE MPU3HAKH )

Y TIPUMEHSATDH ITH TTOHSATHUS TIPH ONUCAHUH
COCTaBa U CTPOCHHUSI BEIIECTB, /ISl OOBSICHEHHS
OTJIENBHBIX (PAKTOB U SBJIICHUM.

Onpenenars BUJ XUMHUUECKOU CBSI3U
(koBaneHTHAs, MOHHAS, METAJLUTYECKAs,
BOZIOPOJHAS) B COETMHEHUSX, TUII
KPUCTAITUIECKON PEETKH KOHKPETHOTO
BEILIECTBA.

OOBACHATH MEXaHU3MBbI 00pa30BaHUS
KOBaJICHTHOM CBs13H (OOMEHHBIN U JOHOPHO-
aKIenToOpHBIN). OnpeaensTh BAJICHTHOCTD




coedunenutl. [lonamue o KOOPOUHAYUOHHOU XUMUU.
BemectBa MOEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTpOeHuUs. THIIbI
KPUCTATIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.
[TonsiTve 0 nUcHIepCHBIX cucTemMax. McTuHHBIE pacTBOPEI.
Ilpeocmasnenue o konnouoHvix pacmeopax. Crioco0bl BHIPAKEHHS
KOHIEHTPAILlUU PacTBOPOB: MaccoBasi 10Jisl BELIECTBA B pacTBOPE,
MOJIsIpHAsi KOHLIEHTpalus. HachlmeHHble 1 HeHACHIIEHHBIE PaCTBOPEI,
pactBopuMOCTh. Kpucramnoruaparsl.
Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB.

JdemoncTpauust
Mopnenu KpUCTaJUIMYECKUX PEIIETOK.

Beruncienus

— C UCIOJIb30BAaHNUEM IOHATUN «MAcCOBasi 10151 pACTBOPEHHOTO
BEIIECTBAY», KMOJIIPHAsl KOHIICHTPAIUS

U CTEIIEHb OKHUCIICHUS] XUMUYECKUX DJIEMEHTOB
B COCIMHEHUX Pa3JIMYHOIO COCTaBa.
OOBACHATH 3aBHCHUMOCTh CBOMCTB BEIIECTB OT
BUJ]a XUMUYECKOU CBSA3M U TUIIA
KpUCTAJIIM4ecKoi pemérku [IpoBoauts
BBIUUCJICHHS C UCIIOJIb30BaHUEM TIOHATHS
«MaccoBast 0I5 BEIECTBA B PACTBOPEY.

Tema 3.
XuMuvecKue peakunu
(18 u)

Knaccugukaius XuMHUECKUX Peaklnii B HEOPraHUIECKOH

Y OPraHUYECKOM XUMUH. 3aKOH COXPAaHEHUS MacChl BEIIECTB; 3aKOH

COXPAHEHHUS U IIPEBPALICHUS] SHEPTUU IPU XUMUUYECKUX PEaKLUsX.

TennoBble 3¢ dexThl XUMUYECKUX peakiuil. Tepmoxumuyeckue

YpaBHEHHUS.

CKOpOCTb XMMHUYECKOH PEaKIIMH, €€ 3aBUCUMOCTD OT Pa3INYHbIX

¢dakTopoB. 'oMoreHHble U reTeporensble peakuuu. Katanms

Y KaTaJIu3aTopBbl.

OO6patumMble 1 HEOOpaTUMBbIE peakMi. XUMUYECKOE paBHOBECHE.

Koncmanma xumuueckozo pasnogecus. PakTopsl, BIUSAIOLINE HA

MOJIOKEHUE XUMUYECKOT0 paBHOBECHUS: TEMIIEPATypa, AaBJIeHUE

Y KOHLIEHTPAILMH BELIECTB, YYaCcTBYIOIUX B peakuuu. [Ipuauumn Jle

[Tarense.

OnexTponuTHyeckas aquccoruanus. CHUIbHbIE U c1a0ble SIEKTPOJIUTHI.

Crenenp aucconmanuu. HMounoe npoussedenue 600vl. Cpesia BOIHBIX

pacTBOPOB: KUCJIOTHAs!, HEUTpalibHAas, 1erao4yHas. BogoponHslil

nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiun nonnoro oomeHa.

OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakiMi CTENEHb OKUCIEHUS.

Oxucnutens U BoccTaHOBUTEND. [Iporiecchl okucienus

Y BOCCTAHOBJIEHUS. BaxxHelne OKUCIUTENN U BOCCTaHOBUTENU. MeToz

3JIEKTPOHHOTO OanaHca. DNEeKTPOIU3 PaCTBOPOB U PaCIIaBOB BEILIECTB.
JdemoHcTpauus

PackpbiBaTh CMBICT U3y4aeMbIX TOHSATHI
(BBIIETATH UX XapaKTEPHBIC TPU3HAKH )
Y IPUMEHSTH 3TH TOHSTHS MPU OMUCAHUU
COCTaBa M CTPOCHUS BEILECTB, /ISl O0BICHCHHS
OTJIENBHBIX (PAKTOB U SIBJIICHUM.

KnaccuduimpoBaTs XUMUYECKUE PEAKIIUU TTO
pa3IUYHBIM MpU3HAKAM (YUCITY U COCTaBYy
pearupyronux BemecTB, TEII0BoMY dPPeKTy
pEeaKuuM, U3MEHEHUIO CTENIEHEN OKUCICHUS
3JIEMEHTOB, 00OPaTUMOCTH, YUACTHIO
KaTaJIu3aTopa M T. 11.); CAMOCTOSITEIHHO
BBIOMpATh OCHOBAHMSI U KPUTEPUU IS
KJIaCCU(PUKAIIMA XUMUYECKUX PEAKIIUA.
OOBACHATD 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKIUN C YIETOM UX
JHEPreTUUYECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHUS CKOPOCTH XUMUYECKOU pEaKIINU
B 3aBHCHMOCTH OT Pa3JIMYHBIX (aKTOPOB,
a TAaK)K€ XapaKTep CMELIECHHUS] XUMAYECKOTO
paBHOBECHSI O] BIUSIHUEM BHEIIHUX
BozneicTBull (mpuHuun Jle [llarense).
PackpbIBaTh CYyIIHOCTh: OKUCIIUTEIBHO-




Pasnoxxenne nepokcua BoJOpoia B IPUCYTCTBUU KaTalu3aTopa.
JlaGopaTopHble ONBITHI

1. ITpoBeneHue peakunii HOHHOrO 0OMeEHa.

2. OnpeneneHue cpeabl paCTBOPOB C MOMOUIBIO HHIUKATOPOB.
IIpakTnuyeckune padoThl

Ne 1. Biustnue pa3nuuHbiX (pakToOpoB Ha CKOPOCTh XUMHUUECKOW PEAKIIHH.

Ne 2. BnusiHue pa3in4HbIX (GaKTOPOB Ha MOJIOKEHHE XMMUYECKOTO

PaBHOBECHSI.

Ne 3. Xumnueckue peakiuu B pacTBOpax 3JIEKTPOIUTOB.

Boruucaenus

— Macchl BeNIECTBA WK 00bEMa Ta30B 110 H3BECTHOMY KOJIUYECTBY

BEIECTBa, Macce WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIHU

BEIIECTB;

— MacCOBOM JI0JIM U MOJISIPHOM KOHILIEHTPALIMK BEILIECTBA B PACTBOPE;

— Macchl (00bE€Ma, KOTMYECTBA BEUIECTBA) IPOIYKTA PEaKIUU, €CITU

OJIHO U3 BEILIECTB JIaHO B BHUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM

JIOJIEN PaCTBOPEHHOIO BELIECTBA

— TemIoBoro 3 dexra peakuu

BOCCTAHOBUTEIILHBIX PEAKIUM IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX
peaKuuii; peakuii HOHHOTo 0OMeHa My TEM
COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX
HMOHHBIX YPABHEHUH; PEaKLUNA TUAPOIN3a,
peakuuii KomIuiekcooOpa3zoBaHus (Ha mpUMepe
TUIPOKCOKOMILJIEKCOB IIMHKA U aJIFOMUHUSA).
[IpoBOANTH U ONKCHIBATH XUMUYECKUU
JKCIIEPUMEHT: OIIPEIEIICHUE CPebl BOJHBIX
pacTBOPOB BEIIECTB; IPOBEICHHUE PEAKIIUI
MOHHOI0 0OMEHA; U3y4YEHUE BIMSHUS Pa3IUUHbIX
(hakTOpOB HA CKOPOCTh PEAKIUU.

CnenoBaTh IpaBuiaM MOJb30BaHUS XUMHUECKON
NOCyA0H U JIabopaTOPHBIM 000PYA0BaHUEM.
[IpencraBnsaTe pe3ysIbTaThl XMMUYECKOTO
JKCIIEpUMEHTa B (pOpMe 3amucu ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIMI U J1€J1aTh BEIBOJBI HA
UX OCHOBE.

[IpoBOANTH BEIUMCIEHUS C UCIIOJIB30BAHUEM
MIOHATHUS «MACCOBasi A0S BELECTBA B paCTBOPEY,
a TaK)Ke 110 YPaBHEHUSIM XHUMHUYECKUX PEaKIIMii,

B TOM YHCJIE TEPMOXUMUYECKHUE PACUYETHI

Paznen 2. Heoprannueckas xumus (51 u)

Tema 4.
Hemertanibl
(30 v)

[Tonoxxenue HemeTauioB B [leproauyeckoil cuCTeMe XUMUYECKHX
snemeHToB [l. 1. MeneneeBa 1 0cCOOEHHOCTH CTPOEHUS UX aTOMOB.
®dusnueckue CBONCTBA HEMETAIOB. AJUIOTPOIHS HEMETAIIOB (Ha
npUMepe KUCIopoa, cepsl, pocdopa u yrieposa).

Bonopon. Ilonydenune, puznueckre 1 XMuMUUECKHE CBOMCTBA (pEaKIINu

C MeTaJUIaMH U HEMETallJIaMH, BOCCTAHOBUTEIbHBIC CBOMCTBA). [ MApUIBI.
TonnusHvle 21emenmbi.

["anorensl. HaxoxaeHue B mpupoe, cnocoosl MoJydeHus!, pu3nyeckue
Y XUMHYECKHE CBOMCTBA. ["asoreHoBogopoabl. Baxkuenmme
KHCIIOPOJCOIeprKaIle COeIMHEHU rajoreHoB. JlabopaTtopHbie

U MIPOMBIIIJIEHHBIE CIIOCOOBI MOTyUeHUs rajoreHoB. [IpumMenenue
rajoreHoOB U UX COCIMHEHUM.

Kucnopon u 030H. JJabopaTopHbie U TPOMBITIUIEHHBIE CITOCOOBI

PackpeIBaTh CMBICI H3y4aeMbIX TOHATHA

(BBLAETATH UX XapaKTepHbIE IPU3HAKH)

Y IPUMEHSTD 3TH MOHATHS PU OTIMCAHUU
COCTaBa U CTPOEHUS BEILECTB, Il O0bSICHEHUS
OTJIEbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 06H_[I/IC 3aKOHOMCPHOCTU B UBMCHCHHUU

CBOWCTB HEMETAJUIOB U UX COCIMHEHUH C YUYETOM
CTPOEHUS UX aTOMOB U MOJIOKEHHUS

B [lepnoanyeckoi cucteMe XuMHYECKUX
anemenToB 1. 1. Menaeneera.

XapakTepu30BaTh (ONMUCHIBATh) 001IHE

XUMHUYECKHE CBONCTBA HEMETAJIJIOB, UX
BOKHEUIIIMX COEAMHEHHM, MOITBEPKAAS 3TO




noJy4yeHus Kucnoponaa. Puznyeckre 1 XMMHUUECKUE CBOMCTBA KUCIOPOa
u o30Ha. [Ipumenenue kucnopoga u 030Ha. OKCHUJIBI U IEPOKCU/IBL.
Cepa. HaxoxaeHnue B mpupo/ie, CriocoObl MorydeHusi, (pu3ndecKue
U xuMudeckue cBoiictBa. CepoBogopo, cyabhuast. Oxcun cepoi(1V),
okcuy ceprl(V1). Ceprucras u cepHast KUCIIOTHI M UX coid. OcoOeHHOCTH
CBOMCTB CEpHOI KUCIOTHI. [[priMeHeHune cepol U €€ COeTMHEHMIA.
Azot. Haxoxenue B mpupoe, CriocoObl morydeHus, pusnyeckue
Y XUMUYECKHE CBOMCTBA. AMMHUAK, HUTpHUIbL. OKCH b a30Ta. A30THUCTas
¥ a30THAs KHCJIOTHI U X coiii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI.
[IpumMeHeHne a30Ta ¥ €ro COeTMHEHUN. A30THBIE YI00PECHHUS.
®ochop. HaxoxaeHne B mpupoie, CriocoObl MOTydeHUs, (PU3nIecKue
u xumuueckue cBoiictsa. ®ochuast u pochun. Oxcunsl Gocdopa,
docdopnas kucnora u e€¢ conu. Memadghocgopnas u nupoghocgpopnas
Kkuciomsl, hochopucmasn u gocghoprnosamucmas kuciomsi. [IpumMeHeHne
docthopa u ero coenunenuii. PochopHbie ya0OpeHUs.
Yrnepon, HaX0XkJIeHUE B IPUPOJIE, ATIOTPOITHBIE MOIU(PUKAITUH.
Ou3nuecKre 1 XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB, 00Pa30BAHHBIX
yraeponom. Okeup yriuepona(ll), okeun yrnepoga(lV), yronsHas kucinora
u e€ comu. AKmueupoeanHwlii yeoas, adcopoyus. Pyiiepenvl, epaghen,
yenepooHvle Hanompyoku. IIpuMeHeHne MpOCThIX BEIIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €0 COETMHEHHMN.
Kpemnuuii. Haxoxnenue B mpupojie, ciocoObl NOTy4YeHUs, PU3NIECKue
U XUMUYEeCKHe cBoMcTBa. OKCHI KpeM-
HusA(1V), KpeMHueBas KUCIIOTa, CUIMKAThI. [I[puMeHeHne KpeMHUsI U ero
coeauaeHuil. CTEKII0, €ro MoJyYeHHne, BUIbI CTEKIIA.
JdemMoHcTpanuu

1. O6pa3ipl HeMeTaJIOB.
2. I'openue cepsl, pochopa, xene3a, MarHusi B KUCIOPOJE.

JlabopaTopHbIe ONbITHI
1. KauecTBeHHBIE peakIii Ha HEOPTAaHUIECKHE HOHBI U KaTHOH
BOZIOPOAA.
2. [lonyyenue u coOupaHue ra3os.

IIpakTnuyeckne padoThl
Ne 4. Pemenne skcriepuMeEHTaIbHbBIX 3a/1a4 10 TeMe «[ amoreHsn.
Ne 5. Pemrenue skcriepyMeHTaNbHBIX 3a/1a4 1o Teme «Cepa u eé
COEJTUHEHUS.

omnucaHue NpUMepaMu ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUMN.

CocTaBiATh ypaBHEHUS OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLINN U PEaKLIUi
MOHHOI0 0OMEHA M pacKphIBaTh UX CYIIHOCTh
C TIOMOIIIBIO 3JIEKTPOHHOT0 0anaHca U MOHHBIX
YPaBHEHUM.

XapakTepu30BaTh BIUSHUE HEMETAJUIOB U UX
COEIMHEHUI HA KUBbIE OPraHU3MbI; OIIUCHIBATH
NPUMEHEHHE B Pa3IMYHBIX 00IaCTAX
IPAKTUYECKOH 1eATEIbHOCTH YEI0BEKa.

[ToaTBepkaTh CyleCTBOBAHNUE T€HETUUYECKOM
CBSI3M M€Yy HEOPraHUYECKUMU BELIECTBAMU
C IOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOLINX
XUMHUYECKHUX PEAKLIUN.

[IpoBOAUTH peakiuu, NOATBEPKAAOIINE
KayeCTBEHHbIN COCTaB BELIECTB; paclO3HABATh
ONBITHBIM ITyTEM aHUOHBI, IPUCYTCTBYIOIINE

B BOJIHBIX pacTBOpax.

HabmtoiaTe 1 ONMCHIBATH JEMOHCTPAIIHOHHBIHA
JKCIIEPUMEHT; CAMOCTOSITENIbHO TUIaHUPOBATh,
MPOBOJIUTh U ONMUCKHIBATH XUMUYECKUI
AKCTIIEPUMEHT (J1Ta00paTOPHBIE M TPAKTHUECKUE
paboThl); MPEICTABIATH PE3YIbTATHI
XMMHYECKOI0 IKCIIEpUMEHTa B (hopMe 3anucu
YpPaBHEHUIN COOTBETCTBYIOIINX PEAKIUI U JI€TIaTh
BBIBO/IbI HA UX OCHOBE.

CnenoBaTh paBuUiiaM MOJIb30BAHUS XUMUYECKOM
MOCYy10i U 1abopaTOpHBIM 000OPYIOBAHUEM.

[IpoBOUTH BEIYUCICHUS TIO YPABHEHUSAM
XUMUYECKUX PEAKIUH.

CaMoCTOSTENbHO TUIAHUPOBATH U OCYIIECTBIISATh
CBOIO TI03HABATEIBHYIO I€ATEIbHOCTD;
MIPUHUMATh AaKTUBHOE YYacTHE B IPYIIIOBON
yueOHOIl e TeTbHOCTH




Ne 6. Perrenune skcriepuMEHTABHBIX 3a/1a4 10 TeMe «A30T, Gocdop u ux
COCTUHEHUS.

Bobruncienus
— MAaccChl BeIeCTBa WK 00bEMA ra30B MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WK 00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB;
— macchl (00bE€Ma, KOJTMYECTBA BEUIECTBA) IPOYKTOB PEaKLUU, €CITU
OJIHO M3 BEILIECTB UMEET MPUMECH;
— Macchl (00béMa, KOJIMYECTBA BELECTBA) IPOYKTa PEAKIIUU, ECIIN
OJIHO M3 BEIECTB JaHO B BUJE pacTBOpa
C onpeAesIEHHON MacCOBOM 10JI€H PACTBOPEHHOIO BEILIECTBA;
— JIOJIM BBIXOJ1a MPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3ZMOKHOTO

Tema 5.
Metaaabl
(21 9)

ITonoxenue meramios B [lepruoaudeckoi cucteMe XUMUYECKUX
35eMeHTOB. OCOOEHHOCTH CTPOEHHSI SJIEKTPOHHBIX 000JI04EK ATOMOB
METAaJIJIOB.

Pacnpocmpanenue xumuyeckux s1emeHmo8-memaiios 8 3eMHOl Kope.
Ob6mme ¢usznyeckue cBoiicTBa MeTawioB. [IpuMeHeHne METaIIOB B OBITY
u TexHuke. CIiiaBbl METaJIOB.

DNEKTPOXUMHUYCCKHIA Psi/T HANIPsDKeHUH MeTaiioB. O0mue criocoObl
MOJIyYEHUSI METAJIJIOB: THAPOMETAIULYPrusl, TUPOMETAIUTY Prusl,
anekTpoMeTauTyprus. [lorsitue o koppo3uu metauioB. CriocoOb! 3a1UThI
OT KOPPO3HUH.

O6mas xapakrepuctuka MmetamioB |A-rpynnel [leproaudeckoii cuctemsl
XMUMHUYECKHX 3JIeMeHTOB. HaTpuit u kanuii: monmyuyenue, pusndeckue

Y XMMHUYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX
COCIMHEHU.

O6mmas xapakrepuctuka metamuioB ||A-rpynmst [lepuoanueckoit cucteMbl
XMUMHUYECKHX 3JIEMEHTOB. Maruuil ¥ KajablMid: nodydeHue, pusnueckue

U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX
coearHeHui. KECTKOCTh BOABI M CITOCOOBI €€ YCTpaHEHHS.

AIOMUHUN: TIOTy4YeHue, (pu3ndeckre 1 XMMHUYeCKHUe CBOICTBa,
IpUMEHEHHE TPOCTOr0 BEIIECTBA U €r0 COeAMHEHU. AMdoTepHbIe
CBOICTBa OKCHJa U TUAPOKCUIA ATTIOMUHUS, THIPOKCOKOMIUIEKCHI
AIFOMUHUS.

OO611as xapakTepucTHKa METaIoB MoOouHbIX noarpym (b-rpymm)
[Tepuonmueckoil cUCTEMBI XUMUYECKUX IEMEHTOB.

PackpbiBaTh CMBICIT M3yYa€MBbIX MOHATHIA
(BBIIENSATH UX XapaKTEPHBIC MPU3HAKH )
Y IPUMEHSTH 3TU NOHATHUS IIPU ONUCAHUM COCTaBA
Y CTPOCHHUS HEOPTAaHUYECKUX BEIECTB, JJIS
OOBSICHEHUS OT/ICTBHBIX (DAaKTOB U SIBJIICHUH.
OOBACHATH 00IIIHME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 2JIEMEHTOB-METAJIJIOB M UX COCIMHEHUI
C YYETOM CTPOEHMS UX aTOMOB U IOJIOKEHUS
B [lepnoanyeckoi cucremMe XuMUYECKUX
snemenToB . 1. Menaeneena.
XapakTepu3oBaTh (ONUCHIBATh) 001IKE
XHUMHYECKHE CBOMCTBA METAJLIOB, UX
BaOXHEUIINX COCTMHEHU, MOATBEPKIAS ITO
OIMCaHuE MPUMEPAMU YPABHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;
IpPUMEHEHUE METAIIIOB B PA3IMYHBIX 00JIACTAX
MPAKTHYECKON JEATEIIbHOCTH YEIOBEKA, a TAKKE
HCTIOJIb30BAHUE UX ISl CO3JaHUSI COBPEMEHHBIX
MaTEpPUAJIOB U TEXHOJOTui. ONUCHIBATH
CIIOCOOBI 3aIIUTH METAJIOB OT KOPPO3HUHU.
PackpeiBaTh CyIIHOCTh OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI ITOCPEACTBOM
COCTABJICHHS DJIEKTPOHHOTO OaJlaHCca dTUX
pEaKLHUd.




dusnueckue U XMUMHYECKUE CBOICTBA XpoMa U €ro coeTuHeHU . OKCUIbI
u ruapokcunsl xpoma(ll), xpoma(lll) u xpoma(V1). Xpomatsr
U JUXPOMAThI, UX OKUCIIUTENIbHBIEC CBOMCTBA. [loydenue u npumeHeHue
XpoMa.
Du3nyeCcKne 1 XMMHYECKHE CBOMCTBA MapraHiia u €ro COCIMHEHUM.
Baxueiimmue coequnenus maprauma(ll), mapranna(lV), mapranma(V1)
u mapranna(VIl).
[lepmaHranar Kanausi, €ro OKUCIUTENbHbIE CBOMCTBA.
Du3nYeCcKue U XUMHUYECKHE CBOMCTBA JKEJI€3a U €r0 COCIMHEHU.
Oxkcuapl, Tuapokcuibl u conu xxenesa(ll) u xxenesa(lll). ITomyyenue
Y IPUMEHEHUE KeJle3a U €ro CIUIaBOB.
Menb: nonydyenue, (pu3NYECKUE 1 XUMUYECKUE CBOWCTBA, IPUMEHEHHUE
MIPOCTOTO BEIIECTBA U €70 COCTUHEHUM.
[{uHk: nonydenue, (pU3NYeCKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTOTO BEIIECTBA U €T0 COSAMHEHUN. AM(DOTEpHBIE CBOMCTBA OKCHIA
Y TUJPOKCHJIA LINHKA, TUAPOKCOKOMILIEKCHI LIMHKA.
JdemMoHcTpanuu

1. Konmnexkuust «MeTaibl U CIUIaBbD».
2. B3anmozeicTBre MIETOYHBIX U MIEIIOYHO3EMENIBHBIX METAJIJIOB C BOJIOM
(BO3MO’KHO UCIIOJIb30BaHHUE BUIEOMATEPHAIIOB).

JlabopaTopHbie ONBITHI
1. B3aumopeiicTBue TUAPOKCHIOB aTIOMUHUS U IIUHKA C PACTBOPAMHU
KHCJIOT U ILEJIOYEH.
2. KayecTBeHHBIE peaKIIMU Ha KATHOHBI METAJLJIOB.

IIpakTH4eckune padoThI
Ne 7. Pemenne 3kcriepuMEHTaNbHBIX 3a/1a4 10 TeMe «MeTalibl TIIaBHbIX
MOATPYIID.
Ne 8. Pemienne skciepuMEHTAIBHBIX 3a/1a4 110 TeMe «MeTasbl
MOOOYHBIX TOATPYIII.

Boiuuciaenust

— Macchl (00bEMa, KOTMYEeCTBA BEIIECTBA) MPOYKTA PEAKIIMU, €CIIU
OJTHO W3 BEIIIECTB JIaHO B BHJIE PACTBOPA C ONPEACIEHHON MAaCCOBOM
JI0JIel pacCTBOPEHHOTO BEIIECTBA WJIM UMEET IPUMECH;
— Macchel (00bp€Ma, KOTMYECTBA BEIECTBA) TPOYKTA PEAKIINH, €CITH
OJIHO U3 BEIIECTB JIaHO B BHJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM
JIOJIEN PaCTBOPEHHOTO BENIECTBA;

[IpoBOAUTH peaknu, MOATBEPKIAOIINE
XapaKTEpHbIC CBOMCTBA N3yYaE€MbIX BEILIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI METAJLJIOB,
COZIEpIKaIllMeCs] B BOJAHBIX PaCTBOpax.

[TpoBOAUTH U ONUCHIBATD XUMUYECKHI
IKCIIEPUMEHT (JTa00paTOPHBIC U TPAKTHICCKHE
paboThI); IPEIACTABIATH PE3YIbTATH XUMHUYECKOTO
JKCIIEPUMEHTA B (hOpPME 3aMKcH ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIUH U JI€JIaTh BHIBOJbI HA
HUX OCHOBE.

CrnenoBaTh IpaBuiIaM MOJb30BaHUS XUMUYECKOMN
MOCYAOH U JIabopaTOPHBIM 000PYA0BaHUEM.

[IpoBoauTh  BBIUMCIEHUA 1O  YpPaBHEHUAM

XUMHYECKHX PEAKIIUH.

CamocTosITeIbHO TUJIAHUPOBATh U OCYIIECTBISATH

CBOIO MTO3HABATEIbHYIO AEATEIbHOCTh; TPUHUMATH

ydactue

JACATCIIbHOCTHU

aKTHUBHOE B IPYIIIOBOM  yueOHOM
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Pa3nen 3. Xumusa u :xu3Hb (8 4)

Tema 6.
MeToabl MO3HAHUSA
B XUMHH. XMMHUA U KN3Hb

(8 1)

Posb xumuu B o6ecrieyeHuN yCTOWYMBOTO PAa3BUTHS YEJIOBEUECTBA.
ITonsiTHE O HAYYHBIX METOAAX ITO3HAHMS U METO0JIOTMH HAYYHOTO
uccienoBanus. Hayunbele npUHIMIBI OpraHU3alMil XUMHYECKOTO
npou3BOCTBA. [IpoMblITIEHHBIE CTTOCOOBI MOMYYEHHS BaXKHEHIITNX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI,
MeTaHoa). [IpomblnieHHbIe cIOCOOBI MOTYYEHHSI METAJIIOB U CILJIABOB.
XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH CPEbl U €ro MOCIEACTBUS.
IIpobnema nepepabomku 0mx0008 u no6ouHbIX NPOOYKkmMos. Poiib XuMuu
B 00ecrevyeHnr YHePreTHUecKoi 6e3omnacHocTu. [lpunyunsl «3e1énoti
XUMUu».

XumHus U 310pOBbe yenoBeka. JlekapcTBeHHble cpeacTsa. [IpaBuna
HCIIOJIB30BaHNUs JIEKAPCTBEHHBIX MPENapaToB. PoJIb XUMUU B pa3BUTUH
MEULHBI.

XUMHMS UK : OCHOBHBIE KOMIIOHEHTBHI, TUILEBbIE 100aBKU. Posb Xxumun
B 00eCTeueHNH MUIIEBON OE30MacCHOCTH.

Kocmernueckue u mapdromepHsie cpeactsa. beitoBas xumus. [Ipasuna
0€30MacHOr0 UCTOIb30BaHMS CPEACTB OBITOBOIl XUMUU B TTOBCEIHEBHOM
JKU3HU.

XUMUs B CTPOUTENBCTBE. BaykHENUIIME CTPOUTENBHBIE MAaTEPUAIIbI
(emeHT, 0EeTOH).

XUMHUS B CENbCKOM X03s11icTBE. OpraHnyYecKue 1 MUHEPAJIbHbIE
yaoOpeHwusl.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTE€pHaIIbl, KPACKHU, CTEKIIO,
Kepamuka. Mamepuanst 0ns snekmponuxu. Hanomexnonozuu

PackpbIBaTh posib XUMUM B PELIEHUN
SHEPreTUYECKUX, CIPBEBBIX U AKOJIOTMUECKUX
po0JIeM YeJI0BeUeCTBa, OMUCHIBATH OCHOBHBIE
HAITPaBJICHUS PAa3BUTHS XUMHUYECKON HAyKU
Y TEXHOJIOTUM.

[TpumeHsITh paBuIa 0€30MACHOTO OOpaIeHUS
C BEUIECTBAMH, UCITOJIb3YEMBIMH B TIOBCEHEBHOM
KU3HU, a TAK)KE MIPpaBuiia 0€30MacHOTO
MOBE/ICHUS B LENSIX COepEKEHUSI 310POBbSI
Y OKPY’KaIOIleH MPUPOTHOM Cpeibl; IOHUMATh
OMacHOCTb BO3JCHCTBUS HA AKUBbIE OPraHU3MBbI
ONpeAcNIEHHBIX BEUIECTB, CMBICII IOKA3aTENS
[TJIK, mosicHITh Ha MpUMepax CrocoObl
YMEHBIIEHUS U MPEIOTBPALLICHUS BPETHOTO
BO3JICHCTBUS ONPECIEHHBIX BELIECTB.

AHaNM3UPOBaTh U KPUTHUECKH OLICHUBATh
uH(GOPMAIIUIO, CBA3aHHYIO C XUMUYECKUMU
MPOLECCAMH U UX BIUSHUEM HA COCTOSIHUE
OKPYKarOILEeH Cpebl.

Hcnonp30BaTh NOyYEHHbBIE 3HAHUS
U TIPEJICTaBIICHUs O chepax MesTENbHOCTH,
CBSI3aHHBIX C HAYKOH U COBPEMEHHBIMU
TEXHOJIOTUSIMHU, KaK OCHOBY Il OPUEHTALIMU
B BBIOOpE cBOeH Oynmymieit mpodeccrnoHanbHON
JEATEIIbHOCTH.

[IpunuMathe ygactue B 00CYXICHHH MPOOIeM
XUMHYECKOM U IKOJIOTMYECKOW HAIIPABJIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO TTO3UIIUIO TIO
npoOyieMe U mpeiaraTh BO3MOKHBIE Ty TH €€
peLIeHHUS.

Pemars pacuérHeie 3a1auu
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