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1.OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOTPAMMbBI YYEBHOM
JAUCHUIIINHBI
C0O0.01.05 «<XUMUS»

1.1. MecTo TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/ibHOIM MPOrpaMMabl:
VYuebnas aqucuumuimaa CO0O.01.05 «Xumus» 0THOCUTCS K 6a30BBIM 00111e00pa30BaTeIbHBIM
y4eOHBIM JUCUUILIMHAM OCHOBHOU 00pa30oBaTesibHOM nporpamMmsl B cooTBeTcTBUU ¢ PI'OC
o crienuanbHoctu CI1O 38.02.06 dunaHCHI.

OcBoeHue conepkaHust yaeOHOU JUCITUTITUHBI « XUMUSD» 00ECTIEUNBACT TOCTHKEHNE
CTYJIEHTaMH CJIEAYIOUINX PEe3yIbTaTOB:
JInuHOCTHBIE pe3y/IbTaThI:

JIMYHOCTHBIE pe3yNbTaThl OCBOEHMs mpeamera "Xumusa" oTpaxaroT cHOpMUPOBAHHOCTD
OTbITa IO3HABATEIBHONH M TPAKTUYECKOH JAEATENIbHOCTH OOy4aroluxcs [0 pealu3aluu
MPUHATHIX B 00IIECTBE LIECHHOCTEH, B TOM YHCIIE B YaCTH:

[rpaKIaHCKOro BOCIUTaHUA :

[Joco3HaHus 00y4YarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEH, yBaXKEHUS K
3aKOHY W MPaBOMOPSIIKY;

[lmpencraBieHusl O COIMANBHBIX HOPMAaX M MPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

[ITOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITEIbHOCTU IMPU CO3AAHUM YUYE€OHBIX MPOEKTOB,
peleHuu y4eOHbIX U TO3HABATENbHBIX 3a/]1a4, BBIMOJIHEHUH XUMHUYECKHUX YKCIIEPUMEHTOB;
[JcmocoOHOCTH MOHUMATh U IPUHIUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI IPYTUX TPU
aHaJM3e pa3IMYHbIX BUJOB YUEOHOI NesATeTbHOCTH;

[IMaTpruoTUYECKOr0 BOCIIUTAHUA:

[JIEHHOCTHOT'O OTHOILIEHHSI K UICTOPUYECKOMY U HAyYHOMY HACJIEIMI0 OTEUECTBEHHON XUMHUU;
[lyBa)keHHS K IIPOIIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HaHHUsl TOTO, YTO JOCTIKEHHUS HAyKd €CThb pe3yibTaT [UIMTEIbHBIX HaOII0eHU,
KPOTIOTJIMBBIX IKCTIEPUMEHTAIBHBIX TTOUCKOB, MTOCTOSTHHOTO TPY/a YYEHBIX U MTPAKTHUKOB;
[JuHTepeca v MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHUH U MOCIEIYIOIEM aHalIu3e HH(OpMaluu
0 MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

[ IyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMSI: HPABCTBEHHOI'O CO3HAHMUS, STUUECKOIO NTOBEICHNS;
[1cocOOHOCTH OLIEHWBATh CUTYallMH, CBSI3aHHbIE C XMMUYECKHUMHU SIBJICHUSMH, U IPUHUMATh
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
[JTOTOBHOCTH OLIEHUBAaTh CBOE IMOBEJEHUE W TOCTYNKH CBOMX TOBAapUIIEH C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUNA ITUX MOCTYIIKOB;
[J(hopMHPOBaHUS KYJTETYPbI 3/I0POBbSI:

[JHOHMMaHUs LIEHHOCTEH 310poBOro M 0Oe3omacHoro o0pas3a JKU3HHM, HEO0O0XOIUMOCTU
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMYECKOMY 310POBBIO;
[lcobmoaeHust mpaBul 6€301MacHOro 0OpaIeHus ¢ BEIIECTBAMH B OBITY, IOBCETHEBHOM XKHU3HU
U B TPYAOBOI1 1eATEIHHOCTH;

[ImoHMMaHMsI IEHHOCTH MPaBUJ MHAMBUYaIbHOTO U KOJJIEKTUBHOTO O€3011aCHOrO OBECHUS
B CUTYallUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

[Joco3HaHMA TOCIEACTBUH M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS alKOTroJs,
HapKOTUKOB, KYPEHHUS);

[JTpyIOBOrO BOCIIUTAHUS



[JKOMMYHHUKAaTHBHOM KOMIETEHTHOCTH B  Y4eOHO-HUCCIICIOBATENIbCKOW  JIeSTEIbHOCTH,
OOI1IECTBEHHO MOJIE3HO, TBOPUECKOH U APYTHX BUAAX IEATEIBHOCTH;

[JyCTaHOBKM Ha AaKTMBHOE YYacTH€ B pEIIEHUU MPaKTHUECKUX 3a/ad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

[JuHTepeca K MPaKTUYECKOMY U3yUYCHHUIO MPOoeccuil pa3IMyHOro poja, B TOM YUCIIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH 110 XUMHUH;

[JyBa)K€HUS K TPYLY, JIIOIIM TpYyJa U pe3yabTaTaM TPYAOBOU AEATEINBHOCTH;

[ITOTOBHOCTU K OCO3HaHHOMY BBIOOPY MHAMBUIYAIbHOM TpaekTopun oOpa3oBaHus, Oynymiei
npodeccud U peanu3aldud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUY€TOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEN 00I11eCTBa;

[ J9KOJIOTMYECKOIO BOCITUTAHUSL:

[19KOJIOTUYECKHU 11€71€CO00pa3HOr0 OTHOLICHUS K NMPHPOJIE, KaK UCTOUHUKY CYIIECTBOBAHHS
’KM3HHU Ha 3emie;

[ImoHMMaHMs TJI00AJBHOIO XapakTepa 3KOJIOTMYEeCKHX HpoOjeM, BIMSHHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEbI;

[Joco3HaHMsI HEOOXOJUMOCTU MCIOJIb30BAHUS JOCTHKEHUN XUMHUM Ul PELIEHUS BOIPOCOB
paLMOHAIBHOIO IPUPOAOIIOIB30BAHNUS;

[JakTMBHOTO HENPUATHA JEUCTBUN, IPUHOCSIIUX BPeJ OKPYXKAIOLIEH MPUPOAHOM Cpelle, yMEHUS
IIPOTHO3UPOBAaTh HEONArONpPUATHBIE OSKOJIOIMYECKHE IIOCIEACTBUSA  NPEANPUHUMAEMBbIX
JEUCTBUI U IIPENOTBPALLATD UX;

[JHanuuusi pPa3BUTOTO 3KOJOTUYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYIbTYpPBhI, OIbITA
JESATEIbHOCTH JKOJOTMYECKOW HAIpPaBJIEHHOCTH, YMEHMSI PYKOBOJCTBOBAaTbCS HUMH B
M03HABATEIbHOM, KOMMYHHKAaTHBHON M COLIMANBHOM MpaKTHKE, CIHOCOOHOCTH M YMEHUS
AKTUBHO NMPOTUBOCTOSITH UJEOJIOTUU XeMopoOuu;

[ JIIEHHOCTY HAYYHOIO ITO3HAHW:

[lcopMHUPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKH U OOILIECTBEHHOM MPAKTUKH;

[lnmoHnMaHus crneuupUKd XHMUU KakK HayKH, OCO3HaHus e€ poiu B (HopMHUPOBaHUU
palMOHAIbHOIO HAYYHOTO  MBILIUICHHS, CO3JaHUU LIEJOCTHOTO MpeICTaBiICHUs 00
OKPY’KAIOIIEeM MHpPE Kak O €IWHCTBE IPUPOABI M YEIOBEKa, B TMO3HAHWU IPUPOIHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIEM COXPAHEHHsI IPUPOTHOIO PABHOBECHS;
[yOexxI€HHOCTH B OCOOOH 3HAUYMMOCTH XUMHH JUIi COBPEMEHHOM NMBWIM3AalLUU: B e
T'YMaHHCTHYECKOM HANpaBICHHOCTH U BaXHOM POJIM B CO3JJaHUU HOBOW 0a3bl MaTepUAIbHOM
KYJIBTYPBI, pEIICHUH TTI00AIBHBIX MTPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA - CHIPHEBOH,
SHEPTeTUYECKOW, NHUIICBOM M HKOJOTHYECKONW O€30mMacHOCTH, B PA3BUTHH MEIUIIUHEI,
00ecrevYeHnn YCJIOBHM YCHENIHOro TpyJda U IKOJIOTMYECKH KOMQPOPTHOM KHU3HU KaxXJ0TO
yjeHa OOIIeCTBa;

[JeCTeCTBEHHO-HaYyYHOM T'PAaMOTHOCTH: IIOHMMAaHUS CYHIHOCTHM METOJOB  IIO3HAHUA,
WCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONIb30BATh MOTy4aeMble 3HAHUS IS
aHaJIM3a U OOBSICHEHMSI SIBJICHUM OKPY’KAIOIEro MUpa M MPOUCXOASIINX B HEM HM3MEHEHUH,
YMEHUS JlenaTh OOOCHOBAaHHBIC 3aKIIOUEHHsS] HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS
JAHHBIX C LENbIO MOJIYYEHHs TOCTOBEPHBIX BBIBOJOB;

[1cnocoOHOCTH CaMOCTOSITENTFHO UCIIOJIb30BaTh XUMUUECKUE 3HAHUS JJIs1 PELICHUs TPOOIIEM B
pEAIbHBIX KU3HEHHBIX CUTYaLUIX;



[JuHTEepeca K O3HAHUIO U UCCIEA0BATENBLCKOM A TeNbHOCTH;

[JTOTOBHOCTH W CHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOpA30BaHMIO, K
AKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAaHUH 10 XUMHH B COOTBETCTBHUHU C JKH3HECHHBIMU
MOTPeOHOCTSAMU;

CluHTepeca K 0COOEHHOCTSIM Tpy/ia B pa3InuHbIX chepax MpoecCHOHATEHOMN I TeTbHOCTH.
MeTanpeaMeTHbIe Pe3yJabTaThl

MertarnpeaMeTHbIe pe3ysIbTaThl OCBOSHHSI OCHOBHOM 00pa3oBaTEeIbHON MPOrpaMMBbl JIOJKHBI
OTpaXkaTh

OBnasieHre yHUBEPCATbHBIMH yUY€OHBIMU IO3HABATEILHBIMU IEHCTBUSIMHU:

[16a30BbIe JIOTUUECKUE JICHCTBHL:

[JcaMOCTOSTENbHO (OPMYTUPOBATH U aKTyadU3UpPOBaTh MpPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

Conpenensarh IeaN JeATEIbHOCTH, 3ajJaBas IMapaMeTpbl W KPHUTEPUH WX JIOCTHKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABICHHBIMU IICIISIMH,

[JUCTIONb30BaTh TPU OCBOCHUU 3HAHUN NPUEMBI JIOTHYECKOTO MBIIUICHUS - BBIICISATH
XapaKTepHbIC TMPHU3HAKU T[OHATUH W YCTAHABJIMBATh WX B3aMMOCBS3b, HCIOJIH30BATh
COOTBCTCTBYIOIIHC NOHATUSA JJIA 06'L$ICHCHI/I}I OTACIIBbHBIX (baKTOB u HBJ’ICHHﬁ;

[IBBIOMPATh OCHOBAHUS U KPUTEPUH IS KIIACCH(DMKAIIMK BEIIECTB M XUMHIESCKUX PEaKIIHIA;
[lycTaHaBIMBaTh MPHYMHHO-CIICICTBEHHBIEC CBS3U MEKIY U3y4aeMbIMU SIBIICHHSMM,

DCTpOI/ITI) JIOTUYCCKUE PACCYKACHUA (I/IH)IYKTI/IBHI)IG, ACOYKTHUBHBIC, I10 aHaJIOFI/II/I), BBISIBJISATH
3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pACCMATPUBAEMBIX SIBICHUSX, (POPMYITHUPOBATH BHIBOIBI H
3aKJIOYCHUS,

[lmpUMEHSTh B TPOIIECCE TO3HAHUS, HCIOIB3yeMbIe B XUMHUH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeTH, TpeoOpa30oBBIBATh MOJENbHBIE NPEICTABICHUS - XUMHUYECKHH 3HAK (CHMBOJI)
JJIEMEHTa, XUMHUYecKasi (opMyIIa, ypaBHEHUE XUMUYECKOH PEeaKIuy -TIPU PEIICHUH YYeOHBIX
IO3HABATCJIbHBIX U MPAKTUYCCKUX 3a1a4, IPUMCHATH HAa3BAHHBIC MOJICIIbHBIC IIPCACTABIICHUS
JJId BBIABJICHUA XapaKTCPHBIX ITPU3HAKOB U3Yy4YaCMbIX BEIICCTB U XUMHUYCCKUX peaKHI/II\/II.
[6a30BBIEe MCCIEIOBATENECKUE ICHCTBUS:

[JBIaeTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHMS BEIICCTB M XUMHUUCSCKIX PEAKIIH;
[lhopMynupoBaTh WeNM H 3aqadd  KCCICIOBAHWS, HCIIONB30BATh IIOCTABJICHHBIE W
CaMOCTOSITENILHO C(OPMYITHPOBAHHBIE BOITPOCH B KAUECTBE MHCTPYMEHTA MTO3HAHUS M OCHOBBI
i1 POPMHUPOBAHUS TUITOTE3bI 110 MPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKIICHHIA,
DBHa}IeTB HaBbIKaMMW CaMOCTOSATCIBHOI'O IUIAHUPOBAHHMA W TPOBCACHUA YUCHHYCCKUX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHsI HAOIIOIaTh 32 X0JI0M ITPOIIecca, CAMOCTOSATEIBHO
MPOTHO3HPOBATh €r0 pe3ynbTar, (GOpMyIUpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH  PE3yJIbTATOB  HCCIIEOBAHUS, COCTaBIATH OOOCHOBAaHHBIH OTYET O
MpoJIeTIaHHOM padoTe;

CnproOpeTaTh OMBIT YYEHUYECKON UCCIEIOBATEILCKON U TIPOSKTHOM JESATeTbHOCTH, TIPOSIBIISTh
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITETbHOMY TIOMCKY METOJIOB PEHICHUS MPAKTHUECKUX
3aaa4, MPUMCHCHUIO PA3JIMYHBIX MCTOAOB IMO3HAHMA.

[pabora ¢ MaGopMaLCH:

[lOpHEeHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(OpManuy (HayqyHO-TIOMYJISIpHAs JIUTepaTypa
XUMHUYECKOTO COJIepP)KaHUsA, CIpaBOuYHbIe mocoOus, pecypchl WHTepHeTa), aHaTU3UPOBATh



uH(pOpMALIMIO Pa3IUYHBIX BUIOB W (OpPM MpeAcTaBleHUS, KPUTUYECKH OILICHUBATh €&
JIOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTD;

CpopmynupoBaTh 3ampockl M MPUMEHATh Ppa3IWYHbIE METOIbl NpHU MOHCKE MU O0TOOpe
nH(popMalu, HEOOXOAUMOM /JIsl BBIMOJIHEHHS Y4eOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;
[lmpuoOperaTh OMBIT MCHOIB30BaHUS WH()OPMAIMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTUNA H
Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

[JcaMOCTOSITEIbHO BHIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBieHUs HHPOPMAIUH (CXEMBbI,
rpaduKy, TUarpaMMebl, TaOJIHIIbI, PUCYHKH U APYTHE);

[luCroNb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEJICTBA MPHU padoTe ¢ XUMUUYECKOH HHpOpMAaIHei:
MIPUMEHSTh MEXITpeIMETHBIE ((DHU3HUecKre U MaTeMaTHYeCKHE) 3HAKH U CUMBOJIBI, (POPMYIIHI,
ab0OpeBHaTypbl, HOMEHKIIATYPY;

[Jucrob30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOJIMUYECKHUE CPEJICTBA HATTISTHOCTH.
[JOBnasieHe YHUBEPCATbHBIMI KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

[J3aaBaTh BOMPOCHI MO CYIIECTBY OOCYKJAaeMOW TeMbl B XOJi€ JAMajora W/Wiu TUCKYCCHH,
BBICKa3bIBaTh UJEH, (POPMYIUPOBATH CBOM TNPEUIOKEHHUS OTHOCHUTEIBHO BBIMOJHEHUS
MIpeIJIOKEHHON 3a/1a4H;

[IBBICTYIIaTh C NPE3EHTALMEN pEe3yIbTATOB I103HABATEIBHOW AEATEIBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJHEHUM XUMHUYECKOIO
HKCIEPUMEHTa, MPAKTUYECKOH pPabOThI MO HMCCIEAOBAHHIO CBOWCTB H3Yy4aeMBbIX BEILIECTB,
peainzanuy yueOHOro mpoekTa U (opMyIHUpOBaTh BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHBIX
HCCIIEIOBaHMM MyTEM COTJIacOBaHMS MO3ULIUHI B X0/1€ 00CYX/IeHUSI 1 OOMEHAa MHEHUSIMH.
CJOBnageHe YHUBEPCATIbHBIMU PETYIISITUBHBIMU JCHCTBUSMU:

[JcaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBIATh CBOIO I103HABATENIbHYIO JESTENBHOCTD,
onpezenss e€ Leau U 3aaul, KOHTPOJIUPOBATh U 110 Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
MpearaéMblii anropuT™ JAEUCTBUIN MPH BBIMOJTHEHUN YY€OHBIX U UCCIIEOBATEIbCKUX 3a]ad,
BBIOMpATh Hanbosee 3 (HEKTUBHBIN CITOCOO MX PEIICHHS C YIETOM IMOTYyYEHHUS HOBBIX 3HAHHUMA
0 BEIIECTBaX U XMMHUYECKUX PEAKIIUAIX;

[ocy1ecTBISITh CAMOKOHTPOJb CBOEH JIESITENbHOCTH HA OCHOBE CaMOaHaIN3a U CAMOOLIEHKU
IIpenmeTHble pe3yabTaThl:

MPEIMETHBIC PE3YyJIbTaThl OCBOCHUS Kypca "Opranndeckasi Xumus'" oTpaxaror:
[JcpopMUPOBAHHOCTH TPEACTABICHUN O XMMHYECKOW COCTABIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUH SIBJICHUN MPUPOABI, B POPMUPOBAHUN MBIILICHUS U
KYJIBTYpbl JINYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOHM IS peLIeHUs
MPAKTUYECKUX 3a7ad U IKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
MIPUPOIHOM CpEJIE;

[IBJafieHre CUCTEMOI XMMHUUECKUX 3HAHUI, KOTOpasi BKIIFOYAET:

[JOCHOBOIOJIAral0IINe TTOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa,
MOJIEKYJa, BAJEHTHOCTb, DSJIEKTPOOTPULIATEIBHOCTh, XHMHYECKas CBS3b, CTPYKTYpHas
dbopmyna (pa3BépHyTass M COKpami€HHas), MOJIb, MOJSpHas Macca, MOJSPHBIA O00BEM,
yIAepOAHBI  cKeneT, (yHKUMOHANbHAs TpylHa, paaukal, HU30MEpUs, H30MEPHI,
TOMOJIOTMUYECKUHN PSil, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPO U a30TCOAEPKAIINE COEAUHEHUS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCITUHEHUS);

[Jreopun W 3aKOHBI (TeOpusi CTPOEHUs opraHumdeckux emiectB A.M. byrtiepoBa, 3akoH
COXPAHEHHUSI MacChl BEILIECTB);



[]3aKOHOMEPHOCTH, CUMBOJIMUECKHH SI3bIK XUMMUHY;

[IMHPOBO33PEHUYECKUE 3HAHUS, JIEKALME B OCHOBE IIOHUMAHUS IPUYNHHOCTH U CUCTEMHOCTH
XMUMUYECKHX SIBJICHUH, (DaKTOIOTMYECKUE CBEIEHHS O CBOMCTBAX, COCTaBe, MOJYYECHUH U
0€30I1aCHOM HCHOJIb30BAHUU BAXHEHUIIMX OPraHMYECKHX BELIECTB B OBITY M MPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKA;

[lcopMHUPOBAaHHOCTh YMEHHI BBISBIIATH XapaKTepHbIE MPU3HAKY MOHATUH, YCTaHABIMBATh X
B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE TIOHATHS IPH OIUCAHUU COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHNYECKUX COCINHEHUM;

[lchopMUPOBAHHOCTh YMEHHMH HCIIOJIb30BAaTh XMMUYECKYI0 CHMBOJIUKY Ui COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOH, cokpaum€éHHON) (opMyn oOpraHMYEcKUx
BELIECTB U YPaBHEHUI XUMUUECKUX PEAKIINI, N3rOTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX
BELIECTB JJIs1 MJUIIOCTPALUU UX XUMHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOEHMUS;
[lchopMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAAJICKHOCTh M3YyYCHHBIX OPTaHUYECKUX
BEIIECTB 0 MX COCTaBy W CTPOSHHIO K OMNpPENeIEHHOMY KIACCY/TpYIIe COeIUHEHUN
(YrneBomopoJpl, KHUCJIOPOJ U a30TCOAEpallhe COEJUHEHHs, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), 1aBaTh UM Ha3BaHUs 1o cuctematuueckoil HomeHknarype (ILIPAC), a Ttakxe
MPUBOJUTH TPUBUAIbHBIE HA3BAHUS OTJEJIbHBIX OPraHUYECKUX BEIIECTB (3TUJIEH, IPOIUIIEH,
alleTUIIEH, ATUJICHIVIMKONb, TJIUIEpUH, (QeHols, GopMalbIeru, alueTaabAeru], MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KMCIIOTA, III0K03a, (PPyKTO3a,
KpaxMaJl, 1eJUII0J103a, TJIULHH);

[chopMHpOBAaHHOCTH YMEHHSI ONPEAENATh BHIbl XMMHYECKOH CBS3M B OpraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

[lc)OopMUPOBAHHOCTh YMEHHMS MPUMEHSTH IOJIOXKEHUS TEOPHUHM CTPOEHHUS OPraHUYECKHUX
BemecTB A.M. bytnepoBa /i 00bsCHEHUs] 3aBUCUMOCTH CBOICTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHsI MacChl BEILIECTB;

[chopMupOBaHHOCTh YMEHHMI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3MUECKUE U XUMHUECKUE
CBOMCTBA TUIMYHBIX IPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPraHMUYECKHUX BEIECTB (METaH,
9TaH, ATWICH, MPOMUJICH, alleTuieH, OyraaueH-1,3, MmetunOyraaueH-1,3, 6eH3071, METaHOI,
9TAHOJI, STWIEHTTINKOJIb, TIULEPUH, (DEHOJI, alleTalIbJIeTH, MypaBbHHAsl U YKCYCHasl KUCIIOTBI,
IJII0K03a, Kpaxmall, 1eJUII0J103a, aMUHOYKCYCHAsl KUCII0Ta), UIUTIOCTPUPOBAaTh T'€HETHYECKYIO
CBI3b MEXJIYy HUMH YPAaBHEHUSIMH COOTBETCTBYIOUIMX XHMHYECKHUX peakIuil ¢
UCTOJIb30BAHUEM CTPYKTYPHBIX (HhOpMYIT;

[lcOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOYHUKHU YTIICBOAOPOIHOTO ChIphs (HEDTH,
IIPUPOJHBIN Ia3, yroib), CHOcOO0bl UX NEPepadOTKU U MPAKTHUECKOE IPUMEHEHUE IIPOITYKTOB
nepepadboTKH;

[lchopMUPOBAHHOCTD YMEHUI MMPOBOIUTH BHIYMCICHHUS TI0 XUMUYECKUM YPaBHEHUSAM (MacCHhI,
00bEMa, KOJIMYECTBA MCXOJHOTO BEILIECTBA WM NMPOJYKTAa PEAaKLIMU MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIN MPOAYKTOB PEAKIUN);
[lchopMUPOBAHHOCTh YMEHHUH BIIa/IeTh CUCTEMON 3HAaHUN 00 OCHOBHBIX METOAAX HAY4YHOTO
MO3HAHUS, HCHOJb3YyEeMBIX B XHMHUHM NpPU M3YYEHHU BELIECTB M XMMHUYECKHUX SBICHUH
(HabiroieHne, W3MEpEeHUe, OSKCIEPHUMEHT, MOJCIMPOBAHKE), HCIOIb30BaTh CUCTEMHBIE
XMMHUYECKHE 3HAHMs Uil NPUHATHA PEUICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM,;



[lchopMUPOBAHHOCTh YMEHHMH COOJIIO/aTh MpaBUia MOJBb30BAHUS XMMUYECKOH MOCYIOH U
n1abopaTopHBIM 000PYAOBaHKUEM, a TAK)KE MpaBuia 00pallleHus C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHSIMU IO BBITIOJHEHHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB;
CchopMHpOBaHHOCT, yYMEHUW IUIAHUPOBATh M BBIMIOJNHATH XHUMHUYECKUNH HKCIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB MTPU HarpPEeBaHUU, TIOJyYEHUE STUIICHA U U3YUYEHUE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHMYEeCKUX BEUIECTB, JeHATypauus OEIKOB IpHU
HarpeBaHuu, IBETHHIE peakluu OEJIKOB) B COOTBETCTBUU C MIPABUIIAMU TEXHUKU OE€30M1aCHOCTH
pu 0OpAIIEHNH C BELIECTBAMH U J1a00OpaTOpHBIM 000PYI0BAHUEM, ITPEACTABIATH PE3YIbTATHI
XMMHAYECKOTO 3KCIepHMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOUIMX PpEaKIUi U
(opMyIHpPOBATH BBIBOBI HA OCHOBE ITHX PE3YJIbTAaTOB;

[chopMHpOBAaHHOCT, YMEHUNM KPUTHYECKH aHAJIU3UPOBATh XUMHUYECKYI0 HWH(MOpMAIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (Cpe/ICTBa MacCoBOM nHpopManuu, THTEpHET U APYTHX);
ClcopMHPOBAHHOCTD YMEHHI COOJIOIATD MPaBIIIa SKOJOTMYECKH IIEIeCO00Pa3HOTO MOBEICHHUS
B OBITY U TPYJOBOH IESATENHHOCTH B LEJISIX COXPAHEHUS CBOETO 37I0POBbS M OKpY’KaloIIen
MIPUPOIHOM Cpelibl, 0CO3HABATH ONIACHOCTh BO3/IEUCTBHUS HA )KMBbIE OPTaHU3MBbI ONPEEIIEHHBIX
OpraHMYECKHUX BEIIECTB, NMOHMMas cMmblca mnokaszarens [1JIK (mpemenpHo pomyctuMon
KOHIEHTpALMU), MOSICHATh Ha MpUMEpax CIOCOObl YMEHbBIIEHUS M MPEIOTBPAILEHUS HX
BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M UYEJIOBEKa,

[Jte 00y4aroMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS: YMEHHE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYITHBIX METOAAX IMO3HAHMS BEUIECTB M XUMHUECKUX SBJICHUM;

(e cnenbiX U cIa0OBUASAIIMX OOYYarolIMXCs: YMEHHE UCIOJIb30BaTh PEIbe(HO TOUCUHYIO
cucteMy ob6o3HnaueHuit JI. bpaiins mist 3anucu XuMu4IecKux Gopmy.

[lchopMUPOBAHHOCTD MPEACTABICHUH O XUMUYECKOH COCTABISIONIEH €CTEeCTBEHHO-HAYYHOH
KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUH SIBJICHUN MPUPOABI, B (POPMUPOBAHUN MBIILICHUS U
KYJIBTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOH Ui peLIeHUs
MPAKTUYECKUX 3a/ad M IKOJIOTUYECKM OOOCHOBAHHOI'O OTHOUIEHMSI K CBOEMY 370pPOBbIO U
MPUPOAHOM CpeJie;

[BafieHre CUCTEMOI XMMHUUECKUX 3HAHUI, KOTOpasi BKITFOYAET:

[locHOBOTIOIATAIOIINE TIOHSITHS (XUMHYECKUN AJIEMEHT, aTOM, U30TOII, S-, P-, d-3JICKTPOHHbIC
opOUTamM  aTOMOB, HOH, MOJEKyJa, MOJIb, MOJSIPHBIM  00BEM,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasl CBs3b (KOBaJIEHTHAs, MOHHAs,
MeTaJIn4eckasi, BOJIOPOJAHAs), KPUCTAIUIMYECKas pemI€TKa, TUIbI XUMHUYECKUX PEeaKlIHid,
pacTBOp, B3JEKTPOJIMTHI, HEIIEKTPOJIUTHI, AJIEKTPOJUTHYECKAs] IUCCOLMALUS, OKHUCIIUTEIND,
BOCCTaHOBUTEINb, CKOPOCTh XUMHUUYECKOM peaKkLUU, XUMUYECKOE PAaBHOBECHE);

[JTeoprH U 3aKOHBI (TEOPUS IICKTPOIUTUUECKON AUCCOLMAIINH, TTepruoandeckuii 3akon J[. 1.
Menzeneena, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHUsI U MPEBpallleHNs S HEPT U
NP  XUMHUYECKHX  pEaKIMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN  S3bIK  XHMMH,
MHPOBO33PEHYECKUE 3HAHUS, JeKallie B OCHOBE MOHUMAaHUs MPUYMHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBJICHHM, (DaKTONOrHMYecKHe CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYCHUU U
0€30IacHOM HCIIOJIb30BaHUH BKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JESITEIbHOCTH YEJIOBEKA;

CchopMUpOBAaHHOCTh YMEHUH BBISBIISITH XapaKTEPHbIE MPU3HAKHM MOHATUHN, yCTaHABIMBATH UX
B3aMMOCBSI3b, HMCIIOJIB30BaTh COOTBETCTBYIOLIME IOHSATUS NPU OMHCAHUM HEOPTaHUYECKUX
BEIIECTB U UX MPEBPALLCHUI;



[lchOopMUPOBAHHOCTh YMEHHMH HCIIOJIb30BAaTh XMMUYECKYIO CHMBOJIUKY Ul COCTABIICHHS
(¢opMys BELIECTB M YPABHEHUI XMUMMUYECKHX pPEaKLUH, CUCTEMaTHYECKyI0 HOMEHKJIATYypy
(IUPAC) u TpuBHanbHbIE HAa3BaHUS OTACIBHBIX HEOPraHMYECKUX BeEIIECTB (yrapHbIM ras,
YIJEKUCHBIN ra3, aMMHaK, TaiéHasl U3BeCTb, Heralul€Hasi U3BECTh, MUTHEBAsI COJA, MUPHUT U
Apyrue);

[lchopMUPOBAHHOCT YMEHUH ONpEAENsATh BaJICHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOW CBs3M (KOBaJEHTHas,
MOHHAsi, MeTaJuln4yecKas, BOJOPOJHAs) B COCIMHEHUSAX, THI KPUCTALIMYECKOW pEIIETKU
KOHKPETHOI'O BELLECTBA (aTOMHAas!, MOJIEKYJIApHAs, HOHHAs, METAJIIMYECKast), XapaKTep cpeibl
B BOJHBIX PACTBOpPaxX HEOPraHMYECKUX COCIUHEHMI;

[lcopMHUPOBaHHOCTh YMEHUM yCTaHABIMBATh NPUHAUICKHOCTh HEOPraHWYECKUX BEILECTB I10
UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIIle COeIMHEHUH (IIPOCThIE BEIIECTBA - METAJLIbI U
HEeMeTaJlJIbl, OKCH/Ibl, OCHOBAHUS, KMUCIIOThI, aM(pOTEpHbIE THUIAPOKCHUIBI, COJIH);
[JcopMUPOBAaHHOCTH YMEHUM pacKphIBaTh CMBICI Nieproaudeckoro 3akona [I.1. Menneneena
U JIEMOHCTPUPOBATH €ro CHCTEMAaTHU3UPYIOLIYI0, OOBSICHUTENbHYIO U TNPOTHOCTUYECKYIO
GbyHKIHH;

[lchopMUPOBAHHOCTh YMEHUHM XapaKTEPU30BATh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKHX
aneMmeHToB 1-4 mepuonos llepmomnueckoil cHCTEMBl XMMHMUYECKHX dseMeHToB JI.U.
MeHzeneeBa, UCHONb3ys TOHATHS "s-, p-, d-2IeKTpOHHBIE opOMTamu", "ISHEpreTHYecKue
YpOBHU", OOBICHATH 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XMMHYECKHMX 3JEMEHTOB U HX
COCIMHEHMI 110 ITepuoaaMm u rpymnnam Ilepuoauueckoit CUCTEMBI XUMUYECKUX d1eMeHTOB [ .M.
Menneneena;

[lchopMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMHUCHIBATh) OOIINE XUMUYECKHE CBOWCTBA
HEOPraHUYECKUX BEILLECTB Pa3INYHbIX KJIaCCOB, IOATBEPKAATH CYyLIECTBOBAHUE T€HETUUECKOU
CBSI3M MEXJly HEOPraHWYECKHMHU BEIIECTBAMU C IIOMOLIbIO YPABHEHMM COOTBETCTBYIOILUX
XMMHUYECKHUX PEaKIINii;

[lcOopMUPOBAHHOCTh yYMEHUS KJIACCU(PHUIMPOBATH XUMHUUYECKUE PEAKUUH 10 Pa3IUYHBIM
MpU3HaKaM (YUCIy M COCTaBy pearupyrollux BELIECTB, TEIUIOBOMY 3(dexTy peakuuu,
U3MEHEHHMIO CTENEHEeW OKUCIEHUS 3JIEMEHTOB, OOpaTUMOCTH  PEaKLMH, Yy4YacTHIO
KaTajan3aropa);

[lchopMUPOBAHHOCTDh YMEHHUI COCTABJISTh YPAaBHEHUS PEAKLIU PAa3IMYHBIX THUIIOB, MTOJTHBIC U
COKpalIEHHbIE YpaBHEHUS peaKIUi HOHHOTO OOMEHa, YUUThIBAsl yCIOBHS, MPU KOTOPHIX 3TH
peakuuy UAyT 10 KOHIIA;

[lchopMUPOBAHHOCTb YMEHHM IPOBOIUTH PEAKIINH, TOATBEPKAAIONINE KAYeCTBEHHBINH COCTAB
pa3IM4YHBIX ~ HEOPraHWYECKUX  BEILECTB, PACIO3HABAaTh  ONbBITHBIM  IyTEM  HOHBI,
MIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

[chopMHpOBAaHHOCT, YMEHUH pacKpbIBaTh CYLUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii OCPEeICTBOM COCTABIICHUS 3JIEKTPOHHOIO OalaHca ITUX peaKIuii;
[lchopMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH peakuuu OT
pa3nuYHBIX (PAKTOPOB; XapaKTep CMEUICHUS XMMHYECKOIO pPaBHOBECHS B 3aBHUCHMOCTU OT
BHelIHero Bo3aekcTeud (npunuun Jle [arense);

[lchopMUPOBAHHOCTb YMEHHUM XapaKTepU30BaTh XUMUUECKUE MPOLIECCHI, JIeXkKAIlMe B OCHOBE
MPOMBIIIIJIEHHOTO TOJYYeHHUs] CEpHOM KHUCIIOThI, aMMMakKa, a Takke CPOPMUPOBAHHOCTD



MpeJCTaBICHUN 00 OOIIMX HaYYHBIX MPUHLUIAX U 3KOJOTMYECKHX MPodiieMax XUMHUECKOTO
IIPOU3BOJICTBA;
CchopMUpOBaHHOCTh YMEHHMI MTPOBOJIUTH BBIYMCICHHS C UCTIOIb30BAHUEM MOHATHS '"'MaccoBast
JI0J151 BEIlleCTBa B pacTBope", 00bEMHBIX OTHOLIEHHUH I'a30B MPU XMMHUECKHUX PEAKLIUAX, MACChI
BEIIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEILLECTBA, Macce I 00bEMY OJTHOTO
Y3 Y4YacTBYIOIIMX B pPEaKIMU BEIIECTB, TEIUIOBOrO 3(deKxTa peakuuyd Ha OCHOBE 3aKOHOB
COXPAHEHHUs MacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS YHEPIHY;
[chopMupoBaHHOCTh YMEHHMM cOOMIOAATh MpaBUiia IMOJIb30BAHUS XMMUYECKOM MOCYnOoN U
1a00paTOpHBIM 00OPYJOBAHUEM, @ TAKXKE MIPaBUIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKIIMSIMU T10 BBIMIOJIHEHUIO TAOOPATOPHBIX XUMHUUECKHX OIIBITOB;
[lc)OopMUPOBAHHOCTh yMEHUI IJIAHUPOBATh M BBIMOJHATH XUMHUUYECKUH SKCIIEPUMEHT
(pa3noxeHue NEepoKCHIa BOJOPOJAa B IMPHUCYTCTBUU KaTallM3aTopa, OMNpEeAETICHHE Cpe.bl
pPacTBOpPOB BEILECTB C IIOMOIIBIO YHHMBEPCAIBHOIO HWHAMKATOpA, BIUSHUE Pa3JIUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUECKOW pPEaKlMH, PeaKIud HOHHOTO OOMEHa, KayeCTBEHHBIE
peakuuu Ha cyiabdar-, kapOOHAT- M XJIOPUJ-aHHOHBI, HAa KAaTHOH aMMOHHS, PpELICHHE
SKCIEPUMEHTANIbHBIX 3a7a4y 1mo TtemaMm "Mertamnsl" u "Hemeramibl") B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKHU O€30MacCHOCTH NpH OOpallleHuHu C BEUIECTBAMH U JIa0OpaTOPHBIM
00opyJ0BaHUEM, MPEICTABIATh PE3yJIbTaThl XUMHUECKOTO SKCIEpUMEHTa B (hopMe 3amucu
YPaBHEHMH COOTBETCTBYIOIIMX peakUuil M (QOpMYIHpPOBaTh BBIBOJBl HAa OCHOBE 3THUX
pE3yibTaTOB;
[chopMHpOBAaHHOCT, YMEHHUNM KPUTHYECKH AaHAJIU3UPOBATh XUMHUYECKYI0 HH(OpMaLHIO,
M0JIy4a€My0 W3 pa3HbIX HMCTOYHUKOB (CpelICcTBa MaccoBOW KOMMYyHHKauuu, MHTepHeT u
JPYTHX);
ClcopMHPOBaHHOCTh YMEHHMI COOJIIO/IATh MTPaBJIa KOJOIMYECKH 11E€I1eCO00pPa3HOro MOBEICHUs
B OBITY U TPYJOBOH JESATENbHOCTH B LEJIAX COXPAHEHHsS] CBOETO 370POBbS M OKpYKaromien
IIPUPOIHOM Cpeibl, 0CO3HABATH ONIACHOCTh BO3/IEUCTBNUS HA )KMBBIE OPTaHU3MBbI ONPEAEIEHHBIX
BEIIECTB, MOHUMas cMbIch nokaszaresst LIJIK, moscHATs Ha mpuMepax crocoObl YMEHBIICHUS U
MIPEeIOTBPALLEHHS UX BPEIHOTO BO3/IECUCTBUS HAa OPIaHU3M YEJIOBEKa;
[j1i 00y4aromMXCsl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 37J0POBbS: YMEHHE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JIOCTYIIHBIX METOAAX MMO3HAHMS BEUIECTB U XUMHUECKUX SBJICHUH;
(A CNenbIX W CIA0OBUASIINX OOYYaroIIUXCs: yMEHHE HCIOJIb30BATh PElbe(pHO TOUCUHYIO
cucremy obo3HaueHuit JI. bpailist 11 3arnucu XUMHYECKUX GopMyI.

2. COIEPXKAHUE YUYEBHOM TUCHUILINHBI
Opraanyeckasi XuMHUsI
TeopeTnueckne OCHOBBI OPraHUUYECKON XUMHH
[Ipenmer oprannyeckol XUMHM: €€ BO3HHUKHOBEHHE, Pa3BUTHUE U 3HAUCHHE B IOJYyYEHUU
HOBBIX BEUIECTB M MaTepuaioB. Teopuss CTPOEHHS OPraHMYECKUX COEIMHEHUN
A.M.BbytnepoBa, e€ ocHOBHBIE TTOIOKEHUA. CTPYKTYpHBIE (hOPMYJIbI OPraHUIECKUX BEIIECTB.
I'omosorus, nzomepus. XuMudeckas CBs3b B OPraHUYECKUX COEAMHEHUSX - OAWHAPHBIE U
KpaTHBIE CBS3H.
[IpencraBnenue o KinaccUpUKALMU OpraHUYECKHX BemiecTB. HoMeHkmaTypa opraHMuecKuX
COEIMHEHMUI (cUcTeMaTudecKas) W TPUBUAIbHBIE HA3BAaHUS BAXKHEHIIMX IpEACTaBUTEIECH
KJIACCOB OPraHNYECKHUX BELIECTB.



OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUs BEIIECTB U MX IPEBPAILECHUIN: O3HAKOMJICHHE C
oOpa3iamMi OpraHMYecKHUX BEUIECTB M MaTepHallaMU Ha UX OCHOBE, MOJEIUPOBAHNE MOJIEKYT
OpPraHUYECKUX BEIIECTB, HAONIOJCHWE M ONHCAHHE JAEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALICHUIO OPraHMYECKUX BELIECTB IpPU HarpeBaHuu (IulaBiieHue, OOyrIMBaHUE U
TOpEHUE).

VYTreBo10poIbI.

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHMU psia. MetaH M 3TaH - HOpocTeulnne
MPE/ICTaBUTENIN aJIKaHOB: (U3WYECKUE U XUMUYECKHE CBOMCTBA (peakIMM 3aMelieHHs] U
TOpEHMs), HAX0XKICHHUE B IPUPO/IE, MTOTYYCHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUU psif. OTHIEH W MNPONWICH -TPOCTEHIINE
MIPEJCTAaBUTENIN aJIKEHOB: (DPU3MYECKHEe M XUMHMUYECKHE CBOMCTBA (pEaKkUMU TUIAPUPOBAHMS,
raJIOr€HUPOBAHNUS, THIpaTalllii, OKMCIEHUS U ITOJIMMEPHU3aLliN), I0JIyY€HUE U IPUMEHEHHE.
Ankanuensl: Oyramuen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, BaKHEHIIHE XUMHYECKUE
cBoiicTBa (peakuus noiaumepusanun). [lonydeHre CHHTETUUECKOrO KayuyKa U pe3HUHBI.
AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHSI, TOMOJIOTHYECKUHN P, ATETHUIICH -TIPOCTEeUIITUI
MIPE/ICTAaBUTENb AJTKUHOB: COCTaB, CTPOCHUE, PU3NYECKUE U XMMHUECKHE CBOMCTBA (peaKiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH, TOPEHUS ), TOJIyYeHHE U IPUMEHEHUE.
Apenbl. beH3onm: coctaB, cTpoeHHe, (PU3NUECKHE M XHMHUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHNUSA W HUTPOBAaHMs), IOJYyYEHHE M IpPUMEHEHHE. TOKCHYHOCTh apeHOB.
I'enernyeckas cBA3b MEXKAY YIJIEBOJOPOJAMHU, IPUHALIEKAIIUMHY K Pa3IMUHBIM KJIaccaM.
[TpupoaHBIe UCTOYHUKH YTIAEBOAOPOAOB. [IprpoaHbIii ra3 u nomyTHeie He(TsHBIE ra3sl. HedTh
u e€ npoucxoxaeHue. CrocoOwl nepepadoTku He(TU: MEPEroHKa, KPEKUHT (TePMHUYECKUM,
KaTauTHUecKui), nuponu3. IIpoaykrel mepepaboTkun He()TH, WX MPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOIyKThI €ro MepepadoTKH.
DKCIEPUMEHTAIbHBIE METO/Ibl M3YUYEHHMsI BEIIECTB M MX MPEBPALLCHUN: O3HAKOMJIEHUE C
oOpasmamu miacTMace, KayuyykoB U pe3unsbl, kojuiekuuu "Hed1s" u "Yronps", MonenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX, MPOBEACHUE IPAKTHUECKOW pPabOTHI:
MIOJIy4Y€HHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHbie 3amaun.

Bbruncienus mo ypaBHEHHUIO XUMHUECKOM peakiuy (Macchl, 00b&éMa, KOJTUUECTBA UCXOIHOTO
BEIIECTBA WJIM HPOAYKTa peaklUH MO0 M3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOIO U3
HCXOJIHBIX BEILECTB UM MIPOAYKTOB PEAKIIMHN).

Kucnoponcoaep:xaiiue opraHn4ecKkie COeJUHEHUS.

[IpenenbHple OJHOATOMHBIE CHHPTHL. MeETaHON W ATAaHON: CTpOEHHWe, (U3HYecKHe u
XMMHUYECKHE CBOMCTBA (peaklUu ¢ aKTUBHBIMH MeTallJIaMH, TaJJOT€HOBOJOPOJIaMH, TOPEHHE),
IIpUMEHEHNE. BOoAOpoaHbIE CBA3M MEXIy MOJEKyJIaMu CHUPTOB. JlelicTBHE MeTaHOoJa M
9TaHOJIa Ha OPraHU3M Y€JI0BEKa.

MHoroaToMHbI€ CIIUPTHI. DTUIEHTTIUKOJIb U MIMLIEPUH: CTpOeHHE, (PU3NUECKUE U XUMUYECKHE
CBOWCTBa (B3aMMOJEHcTBUE €O IIEJIOYHBIMM METajUlaMH, KadeCTBEHHAas peaklus Ha
MHOTOAaTOMHBIE CIUpPTHI). JlelicTBUE Ha OpraHu3M 4ejoBeka. [IpuMeHeHHe TIiHulepHHa U
STWJICHIJIUKOJIS.

@DeHoI: CTpoeHHE MOJIEKYINbI, (PU3HUEeCKUe U XUMUYECKHue CBOMCTBA. TOKCHMUHOCTH (eHona.
[Ipumenenue denona.



Anbneruasl. @opManberus, aueTanblIerua: CTpoeHue, (pu3ndeckue U XMMUYeCKHe CBOMCTBA
(peakuuy OKHCIIEHUS U BOCCTAHOBJICHHUS, KAUECTBEHHBIE PEAKIUH ), TIOTYyYSHHE U IPUMEHEHHUE.
O/HOOCHOBHBIE TIpefeTbHbIC KapOOHOBBIE KHUCIOTHI. MypaBbHUHAasi M YKCYCHas KHUCJIOTHI:
CTpoeHHe, (PU3NYecKre W XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJiS Kjacca KHCIOT,
peakius 3TepuduKanum), ToxydeHue u npuMenenne. CTeapuHoBasi U OJIEMHOBAS KUCIIOTHI KaK
MIPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HX MOIOLIEE IEUCTBHE.

CrnoxHble >QUpbl KaK NPOU3BOAHbIE KapOOHOBBIX KHUCIIOT. ['MAPOJIN3 CIIOXKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenue xxupoB. buosnorudeckas poiab KUPOB.

VYraeBoasl: cOCTaB, Kilaccu(UKalus yriaeBoJoB (MOHO-, TU- W mosucaxapuisl). [mokosza -
MPOCTEHIIMKA MOHOCAaXapua: OCOOEHHOCTU CTPOEHUSI MOJIEKYJbI, (PU3HUECKUEe U XMMUYECKHE
cBoiicTBa (B3aumojelictBue ¢ ruapokcuaoM Menu(Il), okucieHne aMMHAauyHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHOBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKJIEHHE B MPHUPOJE,
npuMeHeHue, onosornueckas poib. Dorocunres. OpykTo3a Kak H30MEP IITFOKO3BI.

Kpaxman u nemronosa kak npupoaHsle monumepsl. CTpOeHHE Kpaxmana U HEUIFOJIO3bI.
duznyeckre U XMMHUYECKHE CBOMCTBA KpaxMaina (THIPOJIN3, KaYeCTBEHHAs PEaKIus C

HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOABl M3Y4YEHHMs BEUIECTB M MX [PEBpAlllEHUi: IPOBEJIECHUE,
HaOJI0OICHUE W ONMHUCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHBIC
peakuuu OJTHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHoja okcuaoM meau(M)), MHOroaTOMHBIX
CIUPTOB (B3auMojelcTBUE raunepuHa ¢ ruapokcunom menu(Il)), anpneruaoB (OKUCIEHHE
aMMHaYHBIM pacTBOopoM okcuaa cepebpa(l) m ruapokcumom wmenu(Il), B3ammomericTBue
Kpaxmalia ¢ HOJOM), MPOBEIEHUE MPaKTUUeCKOW paboThl: CBOICTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHbie 3amaun.

Brrancenus mo ypaBHEHHUIO XUMHUECKOM peakiuy (Macchl, 00bEéMa, KOJTUIECTBA UCXOIHOTO
BEIIECTBA WJIM MPOAYKTa pEaKkIUH MO0 W3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO W3
HCXO/HBIX BEILECTB WIN MIPOJYKTOB PEAKIIUH).

A3oTcoieprKalie OpraHuuecKrue COeIMHEHUSL.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OopraHudeckue coeauHeHus. Ousnueckre U XUMUYECKUE
CBOICTBa aMUHOKHUCIIOT (Ha MpuUMepe TIuIuHa). buomornyeckoe 3HaYyeHHE AMUHOKHUCIOT.
[Tentuapr.

benku kak MNpUpOJHBIE BBICOKOMOJIEKYJSIDHBIE coequHeHus. llepBuuHas, BTOpUYHAs H
TPETHUYHAsI CTPYKTypa OelkoB. XUMHUECKHE CBOICTBa OEJKOB: THIPOJU3, JI€HATypalus,
KaueCTBEHHbBIE PEAKIIMH Ha OCNKH.

DKCIIepUMEHTAIbHBIE METOAbl M3Yy4YeHMsI BEIIECTB M MX MpPEBpallleHW: HaONoJeHHe Hu
ONMCaHHWE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEJIKOB INPH HArpeBaHWU, IIBETHBIC
peakmuu OeIKoB.

BricokoMoneKysipHble COeTMHEHMUS.

OCHOBHBIE TIOHATUSL XUMHUU BBICOKOMOJIEKYJIIPHBIX COEJUHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEpPU3ALUU, CPENHSsI MOJIEKYJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEAUHEHUM - TOJIMMEPHU3aLUs U NTOJUKOHACHC AL
OKCIIEpUMEHTAJIBHBIE METOJbl M3YyUEHHUS BEIIECTB U MX IPEBPAILECHUIN: O3HAKOMJIEHHE C
oOpa3uamu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC, KAy4yKOB.



OO01mast 1 HeoOpraHUYeCcKasi XUMHUSL.

TeopeTrnueckre OCHOBBI XUMHH.

XuMuueckuil snmeMeHT. AToM. Sapo aroma, M30TONBI. DJEKTpOHHas 00OJOYKa.
DHepreTUyecKre ypoBHH, MOAYPOBHH. ATOMHBIE OpOUTAIH, S-, p-, d- 311eMeHThl. OCOOCHHOCTH
pacnpeneNieHus SJICKTPOHOB TI0 OPOUTANISIM B aTOMaX 3JIEMEHTOB MEPBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOHPUTypaIis aTOMOB.

[Iepnoauueckmii 3akoH u [leproanueckas cucrema xumuueckux nemenToB .M. Menzaeneesa.
CBs3p mepuoanM4ecKoro 3akoHa W lleprogmyeckod cucTteMbl XUMHUYECKUX 3ieMeHToB JI.1.
MeHnaeneeBa C COBPEMEHHOM TEOpUEH CTPOEHUsT aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHMS
CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX U CIIOKHBIX BEIIECTB I10
rpyImmaM U nepuojiaMm. 3HaueHue NepuogNIeCKOro 3aKOHA B pa3BUTUU HAYKHU.

Crpoenue BelecTBa. XUMUYECKas CBsA3b. BUIbl XUMUYECKOH CBsI3U (KOBaJICHTHAS HETIOJISIPHAS
Y TIOJISIpHAsi, MOHHAsA, MeTaJUTHYecKasi). MexaHu3Mbl 00pa30BaHUsl KOBAJCHTHOM XUMHUYECKOMN
cBs3M (OOMEHHBI U JOHOPHO-aKIeNnTopHbI). Bopoponnas cBs3p. BaneHTHOCTB.
DIEeKTpOOTpULATENBHOCT. CTENeHb OKUCIEHNs. VIOHBI: KATUOHBI ¥ AaHUOHBI.

BemiectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

[lonsitve o mucnepcHbIX cucremax. VICTUHHBIE W KOJJIOMJHBIE pacTBOpbl. MaccoBas J10Jist
BEIECTBA B PaCTBOPE.

Knaccudukanus HeopraHmueckux coenuHeHuid. HoMeHKnaTypa HEeOpraHHYECKHX BEIIECTB.
I'eneTn4eckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3TUIHBIM KJIACCaAM.
Xumuyeckass peakius. Krnaccudukanus XUMUYECKHMX peakuuid B HEOPraHMYECKOH U
OpPraHNYEeCKON XUMHUHU. 3aKOH COXPAHEHUS MACCHI BEIIECTB, 3AKOH COXPAHEHUS U ITPEBPALLCHUS
SHEPTHUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pPa3IMYHBIX (akTopoB. OOpaTUMBIC pEaKIUu.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIONIME HA COCTOSHHE XHMHMUYECKOTO PABHOBECHSI.
[Tpunnun Jle [laTense.

Onektponutrueckas gaucconmanus. CuibHble W ciabble AieKkTpoduThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KHCIasA, HEUTpaibHas, menouHas. Peakiiun noHHOTO OOMEHa.
OKHCIUTENTBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCcrepuMEHTAIbHBIE METO/IbI M3YUEHUS BEUIECTB U UX MPEBPAIlCHU: JEMOHCTPAIIUS TaOJIUIL
"[lepnonnueckasi cucteMa xuMuueckux annemeHToB [[.M. MenneneeBa", usydenue mopenei
KPUCTAIIMYECKHUX PEHIETOK, HAOMIOCHUE U OMHMCAaHUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OMBITOB (pa3yIOKEHUE MEPOKCUIA BOJIOPOJA B MPUCYTCTBUU KaTalM3aTOpa, OIpPEICICHHE
Cpenbl pacTBOPOB BEIIECTB C IMOMOILBI) YHHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU HOHHOIO
oOMeHa), MPOBEJICHHE MPAKTHYECKOW padoThl "BiusiHue pa3nuvHbIX (PaKTOPOB HA CKOPOCTH
XUMHYECKON peakuu'.

Pacuérneble 3anaun.

Pacuérel no ypaBHEHHMSIM XMMHUYECKHX PEAKUUH, B TOM YHUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIb30BAHUEM MOHATHUS ""MaccoBasi J0Jis BellecTna'.

Hemerannel. [lonoxenune HemeramwioB B Ilepuoandeckoil cucreMe XMMHUUYECKUX 3JEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTpOCHHS aToMOB. DHU3MYECKHE CBOWCTBA HEMETAJIOB.
AJToTponus HeMeTauIoB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaeposa).



XUMUYECKHE CBOICTBA BaXKHEHIIINX HEMETAIIIOB (TAIOT€HOB, CEPhl, a30Ta, hocdopa, yriepoaa
U KpPeMHHS) W UX COCAWHEHHUH (OKCHIOB, KHCIOPOICOJEPKAIINX KHCIOT, BOJOPOIHBIX
COCTMHECHMI ).

[IpumeHeHne BaXXHEUIINX HEMETAJVIOB U UX COCTMHEHU .

Mertamel. [Tonoxenune metamioB B [lepuoguyeckoit cucremMe XuMuueckux saemeHToB J[.U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OO0rime
¢usnveckne cBoiicTBa MeTaiioB. CIiaBbl METAIIOB. DIEKTPOXUMHUUECKUH P HANPSHKCHUN
METaJIJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAUIOB (HATPHA, KaJIUi, KaJdbIIUi, MATHUHA, A TFOMUHHM,
IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

O6mue cnocoObl moay4YeHust MeTauioB. [I[pruMeHeHne MeTamioB B ObITY U TEXHHUKE.
DKCNepUMEHTAIbHBIE METObI U3YyUEHHUS BEILIECTB U UX MPEBPAILICHUIN: H3yYeHHE KOJIJIEKIIUU
"Mertamnbsl U cruiaBbl, 00pa3IOB HEMETAIOB, pEIIEHHWE HKCIIEPUMEHTAJIbHBIX 3aj1ad,
HaOJIIOJICHUE W ONMHCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aMMOJICHCTBHE
TUAPOKCH/IA ATFOMHHUS C PACTBOPAMU KUCJIOT U IIEJI0OYEH, KAUeCTBEHHBIE PEAKIIMY HA KATUOHbI
METaJIJIOB).

Pacuérhrie 3agaun.

Pacuétbl Macchl BemecTBa WK 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WIu 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdyéThl Macchl (00BEMa,
KOJIMYECTBA BEILECTBA) MPOIYKTOB PEAKLIUU, €CIU OJJHO U3 BEILECTB UMEET MPUMECH

Tunel pac4eTHBIX 3a1a4:

1. HaxoxaeHue MOJEKYISIpHOU (hOPMYJITBI Ta3000pa3HOTO YIIIEBOAOPO/A IO €T0 INIOTHOCTH U
MAacCOBOM J0JI€ 3JIEMEHTOB, BXOISIIMX B €0 COCTAB WJIU MO MPOJAYKTaM CrOpaHUSI.

2. PacueTrsl 00beMHBIX OTHOIICHUH ra30B MPU XUMHUYECKUX PEAKIIUSX.

3. Pacuetsl Mmacchl (00beMa, KOTMYECTBA BEIIECTBA) MIPOIYKTa PEAKIIUU, €CIIU OJTHO U3
BEIIIECTB JIaHO B BUJIE PACTBOpPA C ONPEICTICHHOW MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBA.

3. OFbEM YYEBHOM JUCHUILIAHBI ¥ BUJIbI YYEBHOM PABOTHI

Buj yueOHoi1 padboTbl O0bem yacos

MakcumanbHasi Harpyska 72
CamocrosrenbHas paborta 0
Obs3arenbHas yueOHas Harpy3ka 72

B TOM YHCJIE:

Teopernyeckoe o0yueHue 28
[IpakTrueckue 3aHATHS 44
KoHcynpTanus Kk IpoMeKyTOYHOHN aTTecTaluu 0
[MpomexxyTounass  arrectariss 1O  y4eOHOH  JUCHUIUIMHE




mudQepeHIPOBaHHBIN 3a4eT

4. TEMATUYECKOE INTAHUPOBAHMUE

HaumeHoBaHHe TeM U pa3esioB Bcero PaGora o0yuarommuxcs no
no B3aMMO/IeHCTBHIO C
YA npemnoaaBaresieM
Teopernuecko | IIpakruyeckux
ro o0y4eHust 3aHATUI

1 2 3 4
Pa3nen. Oprannyeckas Xumust 32 14 18
Tema. TeopeTnueckre OCHOBBI OPraHUYECKOM 2 2 -
XUMUH
Tema.  YrneBonopojisl 14 4 10
Tema. Kucnopoaconepxaririe opraHu4ecKue 10 5 5
COCIMHEHUS
Tema. AzoTcoaepikaliue OpraHnueCcKue 4 2 2
BEIIIECTBA
Tema. BeicokoMOEKyIIpHBIE OPraHUYECKHE 2 1 1
COCMHEHUS
Pazgen. O61as xumus 20 8 12
Tewma. TeopeTnueckne OCHOBBI XUMHH 16 6 10
Tema. OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC 4 2 2
peaxuu
Pa3nen. Heoprannueckas xumus 20 6 14
Tema . Metamibl 8 2 6
Tema. HemeTannsl 12 4 8

2 28 44

KoncyasTanun 0
JAudpdepeHunpoBaHHbIN 324eT
Hroro 72
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