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INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa’aaHcKoOro BOCIIUTAHUSI:

OCO3HaHMsI OOYYAIOIUMUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB W 00sS3aHHOCTEH,
YBaKCHHS K 3aKOHY U ITPABOIOPSIKY;

IpeACTaBICHUs] O COIHMAIBHBIX HOPMaX M MpaBUIaX MEXKIUNIYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIHHOCTH MPHU CO3MAHUN yUSOHBIX
MIPOCKTOB, PEIICHNN YICOHBIX M MO3HABATEIBHBIX 3aJa4, BHIMIOJTHEHUN XUMUYCCKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh W TPHHWMAaTh MOTHBBI, HAMEPCHUS, JIOTHUKY U
apTyMEHTBI IPYTUX MPU aHAIN3E PA3IMIHBIX BUIOB YICOHOU ACITEIBHOCTH;

2) MATPHOTHYECKOIr0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUS] K MCTOPUYECKOMY M HAy4YHOMY HACJIEIHUIO
OTEYECTBEHHOM XMMHH;

YBOXCHHS K TMIPOIECCY TBOpPYECTBA B O0JaCTH TEOPHH M IPAKTHYECKOIO
MPUMCHECHUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAyKH €CTh PE3yibTaT
JUINTEIbHBIX ~ HAONIOACHUN,  KPOIOTIUBBIX  DKCICPHUMEHTAJIbHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/1a YUYE€HBIX U MPAKTHKOB,;

WHTEpeca W MO03HABATEIbHBIX MOTHBOB B IMOJYYEHUHN M MOCICAYIONIEM aHAIN3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUH;

3) AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBSI3aHHBIC ¢ XUMUYCCKUMU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUCHTHUPYSICh HA MOPaTbHO-HPABCTBCHHBIC
HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TMOBEJCHUE M TOCTYIKHA CBOUX TOBapHUIICH ¢
MO3HUIIMH HPABCTBCHHBIX M MPABOBBIX HOPM M OCO3HAHHE IIOCICICTBUH 3THX
MOCTYIIKOB;

4) ¢opMHupoOBaHMA KYJbTYPbI 310POBbSI:

MOHUMAaHMS  IIEHHOCTEeW 370poBoro u  Oe3omacHOro o0pasza  JKHM3HHU,
HEOOXOJAMMOCTA OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coONroficHUs TpaBUJ 0e30macHOTO oOOpalleHus C BelleCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH,

MOHUMAHHMS LEHHOCTH TIPaBUJl  HMHAUBUIYATBHOTO M  KOJUICKTUBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMINUX 37I0POBBIO M KU3HU JIIOJICH;



OCO3HAHMsI TOCIEICTBUI M HEMPUATUS BPEIHBIX MPUBBIUCK (YIMOTPEOICHHS
aJIKOTOJIs1, HAPKOTUKOB, KYpPEHUS);

5) TpyIoBOro BOCHIUTAHMS:

KOMMYHHKAaTUBHOU KOMITETEHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NEATEeIIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX JEATECIbHOCTH;

YCTAaHOBKHM HAa AKTHUBHOE YYaCTHE B PEIICHUU NMPAKTUYECKUX 3374 COLMAJIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3YYEHHUI0 MPOdeCcCHil pa3IMdHOTO POjJia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 10 XUMHUH;

YBKCHUSA K TPYY, JIOIAM TPYZa U pEe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY UHJIMBUIYaIbHOM TPACKTOPHUH 00pa30BaHUs,
Oynyiei mpodeccuu 1 peaanu3aiui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C yU4ETOM
JMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEN
00I11eCTBA;

6) IKOJIOrM4ecKOro BOCIIUTAHMS:

AKOJIOTMYECKU II€JI€COO0Pa3HOr0 OTHOIICHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HH HA 3€MIIE;

MOHMMAaHUSl TJI00ALHOIO XapakTepa JKOJOTUYECKUX MPoOeM, BIHSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HaHMsI HEOOXOAUMOCTH MCTOJIb30BAHUSI IOCTHXKEHUM XUMUHM JIJISl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHHS;

AKTUBHOTO HEMPUATHUS AECUCTBUM, TPUHOCAIINX BPEI OKPYNKAIOIIECH MPUPOTHOU
cpele, yMEHHUS MPOTHO3WPOBATh HEOJIATONPUATHBIE HKOJIOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHUCTBUN U PENOTBPALIATh UX;

HAIMYUSA PA3BUTOTO SKOJOTHYECKOTO MBIILICHUS, 3KOJOTHYECKOU KYJIbTYPHI,
ONBITA AEATEIIBHOCTU 3KOJOTMYECKOW HANPABICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS
MU B TTO3HABATEIILHONW, KOMMYHUKATUBHOU U COITMATIBHOM MTPAKTUKE, CTIOCOOHOCTH U
YMEHHUSI aKTUBHO MPOTUBOCTOSITH UACOJIOTMHU XeM0opoOuu;

7) MEeHHOCTH HAYYHOTI'0 NMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CHenU(PUKA XUMHUM KaK HayKH, OCO3HaHUS €& pojau B
GbopMUPOBAHUM PAIMOHAIIBHOTO HAYyYHOTO MBIIUICHHUS, CO3JaHUU IEJIOCTHOTO
MpeICTaBICHUsT 00 OKPYXKAIOIIeM MHUPE KaK O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWW TMPOoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEXKIEHHOCTHU B 0COO0M 3HAUMMOCTH XUMUH JIJIs1 COBPEMEHHOM ITUBUITU3AIINN: B
e€ TYMaHHUCTUYECKON HANpPABJICHHOCTH W BAXXHOW POJIM B CO3MaHUM HOBOW 0Oa3bl
MaTepUATbHOU KYJbTYpbI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOWYHUBOTO Pa3BUTHS



YeIOBEYEeCTBA - CBIPbEBOH, DHEPreTHUYECKOH, IMHUIIEBOW M  OKOJOTHYECKOMH
0€30I1acCHOCTH, B Pa3BUTHH MEIHIIMHBI, 00OCCIICUEHUH YCIOBHI YCIIEIHOrO TPyaa H
HKOJIOTHYECKU KOM(POPTHOM KU3HU KaXI0Tr0 YieHa OOIIeCTBa;

CCTECTBCHHO-HAYYHOH TIPaMOTHOCTH: IIOHHMaHHS  CYIIHOCTH  METOZOB
MO3HAHMS, HCIOJb3YEMbIX B C€CTECTBCHHBIX HayKaX, CIOCOOHOCTH HMCIIOJIb30BaTh
HoJlydaeMble 3HAHMS JUIS aHAJIM3a W OOBSICHEHHWS SBIICHUH OKPY)KAIOIIEr0 MHpa W
MPOUCXOAAIINX B HEM M3MCHCHHA, YMEHUS JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha
OCHOBE HAYYHBIX (DAKTOB ¥ MMEIOIIUXCS JTAHHBIX C IEIBI0 IMOTYYCHHS JOCTOBEPHBIX
BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO UCIIOJIb30BaTh XUMUYCCKIE 3HAHUS JIJIS PCIICHUS
po0JIeM B PEATbHBIX JKU3HCHHBIX CUTYAIIHSX;

HWHTEpEeca K TO3HAHUIO U UCCIICA0BATEIIbCKOM JISATCIbHOCTH; TOTOBHOCTH U
CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMIO, K AaKTUBHOMY
TIOJIYYCHHUIO HOBBIX 3HAHHH 110 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pas3IMYHBIX cdepax MpodecCHOHATBHON
JEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

OBJ1ajieHNe YHUBEPCAJIbHBIMHU Y4eOHBbIMH MMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a3oBble JJOrHYECKHE TeHCTBHA:

CaMOCTOSITEIILHO (DOPMYIIHPOBAThH U aKTyaJIu3upPOBaTh MPOOIIeMY,

BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENCIIATh LENA JCATEIbHOCTH, 3ajJaBas IMapaMmMeTpbl U KPUTEPUM UX
JIOCTUKEHUSL, COOTHOCUTD PE3YJIbTAThI AESITEIIBHOCTH C ITIOCTABICHHBIMU LIESIMU;

VCIIOJIb30BAaTh IIPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBILUICHUS -
BBIACIATh XAPAKTEPHbIC TPU3HAKWU TOHATUW KU YCTAHABIMBATh KX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIONIME TMOHATHSA JJISI OOBSICHEHUS OTACJIBHBIX (PAKTOB U
SIBJICHUM,

BBIOMpATh OCHOBAHUS M KPUTEPHUU 7Sl KJIaCCU(UKAIIMU BEIIECTB U XUMHUECKUX
pEeaKUunii;

YCTaHaBJIMBAaTh NPUYUHHO-CIIEACTBEHHBIE  CBS3M  MEXKAY  HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKHUE pacCykAeHus (MHIYKTUBHBIC, JEAyKTHUBHBIE, IO
aHAJIOTUH), BBISIBISATh 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IIPUMEHATh B IPOLIECCE IMO3HAHUS, MCIIOJIb3YEMBIE B XUMHHU CHUMBOJIMYECKHE
(3HaKOBbIE) MOJIEIH, MPEOOPa30BLIBATh MOJACIBHBIC MPEACTABICHUS - XUMHYECKUM



3HaK (CUMBOJI) JIEMEHTA, XUMHUYecKas (opMyJia, ypaBHEHHE XUMUUYECKON peakuu -
OpU pEUIeHUH Y4EeOHBbIX ITO3HABAaTENbHBIX M TNPAKTHUYECKUX 3a7ad, MPUMEHSIThH
HA3BAHHBIE MOJEJIbHbIE TNPEACTABICHUS JJIs BBISBICHUS XapaKTEPHBIX NPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a30Bble HCCIET0BATEIbCKHE AeiiCTBHS:

BJIQJIETh OCHOBAMHM METOJIOB HAYYHOTO TMO3HAHUS BEIIECTB M XHMHYECKHX
peaKkuuu;

(dopMynupOBaTh LIETH U 337]a4l UCCIIEeI0BaHUS, UCIIOIb30BaTh MOCTABICHHBIE U
CaMOCTOATENIBHO CPOPMYIIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JJ1s1 QOPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKICHUM;

BJA/JE€Th HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHMPOBaHWS W  INPOBEIEHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOJIOAaTh 3a XOJA0M
npolecca, CaMOCTOSTEIBbHO NPOTHO3UPOBATH €ro pe3ynbTar, (HOopMyIHpoBaTh
000OUIEHNSI U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YJIbTAaTOB HCCIEIOBaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh  ONBIT YYEHUYECKOW  MCCIIEAOBATEIbCKOW UM MPOEKTHOU
NEeSATEIbHOCTH, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIbHOMY TOUCKY
METO/IOB pELIEHUs MPAKTHUECKUX 337ay, MPUMEHEHHIO PAa3JIUYHbIX METO/IOB
MO3HAHUS.

3) pab6ora ¢ nndopmanmeii:

OPUEHTHPOBAThCS B PA3NIMYHBIX HMCTOYHHMKAX HH(popmauuu (HaAyyHO -
HOMYJISIpHAs TUTEpaTypa XUMUUECKOTO COJIEpKaHus, CIIPABOYHbIE TOCOOUS, PECYPCHI
WuTepHera), aHanu3upoBaThb HMHPOPMALMIO  pa3IUYHbIX BUAOB U (opM
IIPEICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIUpOBaTh 3aMpoChl M NMPUMEHSATh Pa3IMYHbIE METOJbI MPHU IMOUCKE U
orObope wuwHPOpMaNMK, HEOOXOMUMOW [T  BBIOJHEHHS  y4eOHBIX  3ajad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTb OMNbIT HCMOJIb30BaHUA HWH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAIIbHYIO (hOpMY IIpeICcTaBlIeHUs HH(POpMauu
(cxembl, rpaduKu, TMarpamMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYYHBIN SI3bIK B KaYECTBE CPEACTBA MpU paboOTe ¢ XUMHUUYECKOU
uHbOopMaIe: MPUMEHATh MEXIIPeAMETHbIE ((PU3HUECKUE U MaTeMAaTUYECKUE) 3HAKU
U CUMBOJIBI, (hOpMYJIbI, a00peBUATYpPbI, HOMEHKJIATYPY;

UCIIONIb30BaTh M NPEOoOpa3OBbIBATh  3HAKOBO-CUMBOJIMUECKHE  CpEACTBA
HaIJISTHOCTH.

OBnageHue yHMBEPCAJIbHBIMA KOMMYHUKATHBHBIMH 1€l CTBUSIMM

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOi TeMbl B XOJ¢ AHAJIOTra W/WIN



JIMCKYCCHH, BBICKa3bIBaTh MJICH, (POPMYJIMPOBATH CBOU MPEIJIOKCHHS OTHOCHTEIBHO
BBITOJIHCHUSI TTPEIIOKCHHOM 33/1a4u;

BBICTYIIaTh C TMPE3CHTALMEH pPEe3yIbTaTOB IO3HABATEIBHON JEATEIBHOCTH,
MOJYYCHHBIX CaMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHMKAMHU TPHU BBITIOJIHCHUH
XHUMHYECKOTO SKCIICPUMEHTA, MPAKTUYECKON pPabOThI 1O HCCICIOBAHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peau3allii yIeOHOro MpoekTa U (hOpPMyITHpPOBATH BHIBOJIBI IO
pe3ysbTaTaM IMPOBEAEHHBIX HMCCICAOBAHUN IyTEM COTJIACOBAHHS ITO3HMIIMHA B XOJE
oO0CYXJIeHHsI 1 0OMEHA MHEHUSIMU.

OBnanenne YHHBEPCAJbHBIMHU peryJjasiTABHbIMHA AeHCTBUSIMU:
CaMOCTOSITENIbHO ~ IUIAHMPOBAaTh W OCYIIECTBIISATH  CBOKO  IO3HABATEIBHYIO
JeSITeTbHOCTh, OMpeAenss e [eld W 3aJadd, KOHTPOIHMPOBAaTh M 10 Mepe
HEOOXOJMMOCTH  KOPPEKTUPOBATh TNpEIaraeMblid  aJIrOPUTM  JIEHCTBUH  MpHU
BHITIOJTHCHAH YYE€OHBIX W HCCIEJOBATEIbCKUX 3aJad, BBIOMpATh HamOojee
3¢ (EKTUBHBIN CIIOCO0 MX PEHICHUS ¢ YIETOM MTOJTYICHUS HOBBIX 3HAHHH O BEIIIECTBAX
U XUMUYCCKUX PEaAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JEATEIHLHOCTH HA OCHOBE CaMOaHaJIM3a W
CaMOOIICHKH.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(hOPMHUPOBAHHOCTh  TPEJACTABICHUNA O  XHMHYECKOHW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUU B II03HAHUHU SBJICHUU IIPUPOJBL, B
(GOpMUPOBAHUN  MBIIUIEHUST U KYJIbTYphl JIMYHOCTH, €€ (YyHKUHOHAIBHOM
I'PaMOTHOCTH, HEOOXOIUMOW JJis PELIeHHs] NMPAKTUYECKUX 3aJad4 U 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 370POBbIO U MMPUPOIHOI cpefe;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUW,  KOTOpas  BKIJIIOYAerT:
OCHOBOITOJIATAIOIINE MOHATUSL (XUMUYECKUH AJIIEMEHT, aTOM, AJIEKTPOHHAs 000J0YKa
aToMa, MOJIEKYJa, BaJEHTHOCTb, OJJIEKTPOOTPULIATEIBHOCTh, XUMHUUYECKAsl CBS3b,
CTpykTypHas ¢dopmyna (pa3BEpHyTas M COKpalléHHas), MOJIb, MOJSpHas Macca,
MOJISIpDHBIA  OOBEM, YIJIEpOAHBIA CKesleT, (YHKUMOHAJIbHAS Tpymnmna, paaukal,
U30MEpHsl, U30MEPBI, TOMOJIOTUYECKUIN PsAZl, TOMOJIOTH, YIJIE€BOIOPOIbI, KUCIOPOI U
a30TCoJEpKalMe  COCOMHEHUs, MOHOMEp, IIOJIUMEP, CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCJIMHEHHS); TEOPUM M 3aKOHbl (TEOpUs CTPOEHUs
opranuueckux BemecTB A. M. BbyTiiepoBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUI,
JeXKalye B OCHOBE ITIOHMMAHUS PUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(dakTONIOTUYECKUE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYEHHUH U O€30MacHOM



WCIIOJIb30BAaHUU BAXXKHEUIINX OPraHUYECKHX BEIIECTB B OBITY W IPAKTUYECKOU
NeSATEIbHOCTH YEJI0BEKa,;

c(OPMHUPOBAHHOCTh YMEHHI BBISBJISATh XapaKTEepHbIE MPU3HAKU TOHATUM,
yCTaHABJIMBAaTh WX B3aWMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE MOHITHS TIPU
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTMHCHHIM;

c(hOPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BATh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMW) GOpMYIT
OpPTaHUYECKUX BEIICCTB M YPABHEHUH XUMUUYECKUX PEAKIUH, N3TOTABIUBATH MOJICTH
MOJICKYJT OpPTaHWYECKUX BEIMIECTB I WUTIOCTPAIlMM WX XUMHUYECKOTO |
MIPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHUPOBAHHOCTh YMEHHH YCTaHABIMBATh MPUHAJICKHOCTh HW3YYECHHBIX
OpPraHUYECKHUX BEIIECTB M0 UX COCTABY U CTPOCHUIO K OMPeIeIEHHOMY KJIaccy/rpynie
coeMHEeHU  (YrJIeBOAOPOJbI, KHUCIOPOJ W  a30TCOJEpKallhe  COSAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCAMHEHMS), /1aBaTh MM Ha3BaHUSI 1O CHUCTEMATUYECKOMN
Homenkiarype (IUPAC), a Takke NMPUBOIUTH TPUBHAIIbHBIC HA3BAHUS OTICIIBHBIX
OpPTaHUYECKUX BEIIECTB (ITHIJICH, MPOIMJICH, alleTHIICH, THJICHTIINKONb, TJIUIICPHH,
dbeHon, GopMambaeTHI, aleTATbICTHI, MypaBbUHAs KHCIIOTa, YKCyCHas KHCIOTa,
OJIEMHOBasi KHUCJIOTa, CTEapUHOBas KHUCJIOTa, TIIOKO3a, (QpyKTo3a, Kpaxmad,
LEJUII0JI032, TJIULIHH);

c()OPMHPOBAHHOCTh YMCHHSI ONPENCTATh BHUABI XHUMHYECKOW CBSI3U B
OpPTaHUYECKUX COSTUHEHUSAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHUSI TEOPUU CTPOCHUS
opranndeckux BeriecTB A. M. bytiepoBa s 00bICHEHHS] 3aBUCHMOCTU CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHUE U
XUMUYECKHE  CBOMCTBA  THUMNHYHBIX  MPEACTABUTENCH  PA3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MIPOIMMWJIEH, aleTuiieH, Oyraauen-1,3,
MeTwiOyTagaueH-1,3, 6eH30J, METaHOJ, 3TaHOJI, ATUJIECHTJIMKOJb, TJIMIEPUH, (EHOT,
arieTanbpAeTh, MypaBblHAs M YKCYCHas KMCJIOTHI, TJIFOKO3a, KpaxMmal, IeJII003a,
aMUHOYKCYCHAasl KHCIJIOTa), WJLTIOCTPUPOBATh TCHETHYECKYIO CBS3b MEXAY HHUMHU
YPaBHCHUSMH COOTBETCTBYIOIIIMX XHWMHUYECKHX PEaKIUH C HCIIOIh30BaHUEM
CTPYKTYPHBIX (hOpMYT;

c(OpPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTJICBOJIOPOIHOTO
ChIpbs (He(PTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI UX MEPEePabOTKA M MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepadbOTKH;

c(OPMHUPOBAHHOCTh YMEHHUHA TPOBOJUTH BBIUMCICHUS 1O XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOIYKTA
pEeaKIuy Mo M3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB
WIN NPOAYKTOB PEAKIIUH);



c(hOpMHUPOBAHHOCTh YMEHUM BJIJIETh CUCTEMOUM 3HAHHUI 00 OCHOBHBIX METO/IaX
Hay4YHOT'O MTO3HAHUS, UCIIOJIb3YEMbBIX B XUMHUH IIPU U3YUYEHUH BEILECTB U XUMUYECKUX
sBJICHUN (HAOJIIOIeHNEe, U3MEpPEHUE, DKCIIEPUMEHT, MOJCIUPOBAHUE), UCTIOIb30BATh
CUCTEMHbBIE XUMUYECKUE 3HAHUS U1 IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX
CUTyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHU COOJIOAATh IMPaBUJia TOJH30BAHUS XUMHUYCCKOU
nocyaod u JabopaTopHbIM 00OpYyAOBaHHMEM, a TakkKe IMpaBWiIa OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKUUSMH [0 BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUW IUIAHUPOBATh W  BBINOJHATH XUMUYECKHUI
AKCIIEPUMEHT (TIPEBPAILEHUS] OPTaHMYECKUX BEIIECTB MPU HArpeBaHUH, MOJTYyYEHUE
ATUJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIMU OPIaHUYECKUX BELIECTB,
JeHaTypalus OCJIKOB MPU HarpeBaHUU, IBETHBIC PEAKIIMN OEIKOB) B COOTBETCTBHUH C
paBUIaMHu TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C BEIIECTBAMH U JIA0OPaTOPHBIM
000pyZI0OBaHUEM, TPENICTABIATh PE3yIbTaThl XUMUUYECKOTO JKCIEpUMEHTa B Gopme
3aMKCH YPaBHEHHUI COOTBETCTBYIOIIMX PEAKINil U OPMYIUPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTATOB;

c()OPMUPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
uHpopmanuu, HTEpHET U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHUH co0JIr01aTh npaBuia 3KOJIOTUYECKHU
1€J1€CO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOM AESATENBHOCTH B LIETSAX COXPAHEHUS
CBOEro0 3J0pOBbSi M OKPYKAIOUIEH NPUPOJHOM Cpenpl, OCO3HABATh ONACHOCTH
BO3/CHUCTBUS HA )KUBBIE OPraHU3Mbl ONIPEAETIEHHBIX OPraHUYECKUX BELIECTB, IOHUMAs
cmpicnt  mokazatens [IJIK, mosicHATh Ha mpuMepax CHocoObl YMEHBIICHUS W
MIPEIOTBPALLIECHUS UX BPEAHOIO BO3IEHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsE O0y4YaroImMXCsd C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJaX TIO3HAHUS BEIIECTB U
XUMHUUYCCKHUX SIBJICHUM;

JUISL  CHETbIX W CHA0OBHASIIUX OOYyYalONIUXCS: YMEHUE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cuctemy obOo3HaueHui JI. bpaitnsg nns 3amucu XUMHAYECKHUX

dbopmy.
11 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OO01mas u HeopraHuIecKass XUMHUSH)
OTPAKAIOT:

cOPMHUPOBAHHOCTh  TPEACTABICHHUA: O  XUMHUYECKOW  COCTaBJISIOMIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SABJICHUU IPUPObL, B
GbOpMHpPOBAaHUM MBINIJIEHUS ¥ KyJIbTypbl JUYHOCTH, €€ (DYHKIIMOHAIBLHON



I'PAaMOTHOCTH, HEOOXOJMMOM JJisi pelieHUs MPaKTUYSCKUX 3aJa4 U IKOJOTHUYECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 37I0POBbIO U IIPUPOJIHOM CpeIe;

BJIaJICHUC CHUCTEMOM XUMHYECKHX 3HAHHUH, KOTOpas BKJIIOYACT:
OCHOBOITOJIAraloIIye MOHATHS (XMMHYECKUM 3JIEMEHT, aToM, H30Tom, S-, P-, d-
ANEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTECNEHb OKHUCICHUS, XUMHUYECKAasl CBS3b
(KoBaJIeHTHAsi, UOHHAs, METAJUIMYECKasi, BOJAOPOAHAS), KpPUCTAUIMUECKAs PEIIETKA,
TAMBl ~ XUMHUYECKUX  pPEAKIUW,  PpacTBOp,  DJIEKTPOJUTHI,  HEIJIEKTPOIUTHI,
ANEKTPOJUTHYECKAsT  JUCCOLMAIMA, OKHCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM pEeaKIUh, XHMHYECKOE pPaBHOBECHE); TEOPHMH M 3aKOHBI (TEopHs
AJIEKTPOJUTUYECKOU AUCCOIMAMHU, TTIepruoanyeckuit 3akoH . . MenaeneeBa, 3akoH
COXpaHEHMsSI MACChl BEILECTB, 3aKOH COXPAHEHUsS W TPEBPAICHUS HSHEPrUU MPHU
XUMHUYECKUX  pPEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOJMYCCKHM  S3BIK  XHUMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIEKallM€e B OCHOBE IOHUMAaHUS TPUUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SIBJICHHM, (PAKTOJOTHMYECKHE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOJIYYCHUU M 0€30MacHOM HCHOJb30BAHUM BAXKHEHIIMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBJISITh XapaKTEpPHbIE MPU3HAKU TOHSTHUMH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HCMOJIB30BaTh COOTBETCTBYIOIIUE MOHATHUS MPHU
OMMCAaHWU HEOPTraHWYECKHUX BEIIECTB U UX MPEBpaICHUM;

c(hOpMHUPOBAHHOCTh YMEHHMI UCIOJB30BATh XMUMHUYECKYIO CHUMBOJUKY JIs
cocTaBiieHus  (GOpMyn  BEIIECTB HW  yYPaBHCHHMH  XHMHUYECKHX  pEaKIUH,
cucrematrueckyto HomeHknatypy (IUPAC) u TpuBHadbHBIC Ha3BaHUS OTICIIBHBIX
HEOpPraHUYECKHUX BEIIECTB (yrapHbIi ra3, yIJIEKUCIIbIN ra3, aMMHUaK, raiéHas u3BecThb,
Heraii¢Hasi U3BeCTb, IMThEBAs COJIa, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OMPEEATh BaJCHTHOCTh M CTENICHb OKUCICHUS
XHMHYECKHUX 3JIEMEHTOB B COCMHECHUSAX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOM CBS3HU
(KoBaJIeHTHasi, HWOHHAs, MeETAJUIMYECKas, BOJOPOJHAs) B COCIAUHCHUSX, THII
KPUCTAUIMYECKON pPEmETKM KOHKPETHOTO BeEIIecTBa (aTOMHAas, MOJIEKYJIsApHas,
HMOHHAs, METaJUTMYeCcKasi), XapakTep Cpelbl B BOJHBIX PacTBOpaX HEOPraHMYECKUX
COCIUHECHUM,

c(hOpMHUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIJIEKHOCTh HEOPTaHUUECKUX
BEILIECTB 0 MX COCTaBY K OMPEACIEHHOMY KJAcCy/Tpymme COCIUHEHHM (IPOCThIe
BCIIIECTBA - META/UIBl M HEMETAJlIbl, OKCHIbI, OCHOBAHMS, KHUCIOTHI, aM(pOTCPHBIC
TUJPOKCHU/IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI ITeproandeckoro 3akoHa Jl. .
MenaeneeBa U JAEMOHCTPUPOBATH €T0 CHUCTEMATHU3UPYIOINIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO (QYHKITNU;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOSCHHUE aTOMOB



XUMUYECKUX 3JEMEHTOB 1-4 mepuonoB llepuoandeckoil CHCTEMBI XUMHUYECKHUX
anemeHToB J[. W. MenneneeBa, HCIONB3ys MOHATHSA «S-, P-, O- 3JIEKTPOHHBIC
opOUTANINY», «IHEPreTUYECKUE YPOBHMY», OOBACHITH 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XUMHUYECKHUX DJIEMEHTOB W HMX COCOUHEHHM [0 MEpHoJaM W Trpynnam
ITepuoauueckoit cucTeMbl XUMHUYECKUX 3i1eMeHTOB JI. V1. Menneneena;

chOPMHPOBAHHOCT, ~ YMEHUW  XapakTepu3oBaTh  (ONMUCHIBATH)  oOmmIHe
XUMHUYECKUE CBOMCTBA HEOPTaHUYECKHUX BEILIECTB PA3JIMYHbBIX KJIACCOB, MOITBEPKIAThH
CYILIECTBOBAHHE TEHETUYECKOW CBS3U MEXKJY HEOPTraHMYECKUMH BEIECTBAMHU C
MOMOIIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHUS KJIaCCU(PUIIMPOBATh XUMHUUECKUE PEAKIUU 10
pa3IMYHBIM TpPHU3HAKaM (YHUCIy U COCTaBy pEarupyrolldx BEIIECTB, TEIJIOBOMY
abdexTy peakivyd, HU3MEHEHUIO CTENEeHEW OKHUCICHHUS DSJEMEHTOB, OOpaTUMOCTHU
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHUPOBAHHOCTh YMEHHMM COCTAaBJSATh YPAaBHEHHUS pEaKIMil pa3InyHBIX
TUIIOB, TIOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS PEAKIMA MOHHOTO OOMEHA, yYWUTHIBas
YCJIOBUS, TPU KOTOPBIX ATU PEAKLIMU UAYT J0 KOHIA;

c(OPMUPOBAHHOCTh YMEHHM  MPOBOJUTH  PEAKIMH, TOATBEPKIAAIONINE
KaueCTBEHHBI COCTaB pa3MYHBIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM IMYyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMHUPOBAHHOCTH yMEHUM pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX peakiui MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIUii;

c(hOpPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTU XUMHUYECKOU
pEeaKiuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUUECKOTO PaBHOBECHS B
3aBUCHUMOCTH OT BHEIIHETO Bo3jaeiicTBus (npuniun Jle llarenke);

c(OPMHUPOBAHHOCTh yYMEHUH  XapaKTepU30BaTh XWUMHUYECKHE IPOIIECCHI,
JIekKaIMe B OCHOBE MTPOMBIILIEHHOTO MOJYYEHUSI CEPHOM KUCIIOThI, aMMHAKa, a TAKXKe
cOPMHPOBAHHOCTh  TPEJACTABICHUNA 00 OOMMX HAyYHBIX MPUHIUNAX |
HKOJIOTHYECKUX MTPOoOIeMax XMMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYUCIICHUS C MCIOJIb30BaHUEM
MOHSATUSI «MACCOBAas J0JIS BEIIECTBAa B PaCTBOPE», 00BEMHBIX OTHOIIECHUN Ta30B MpHU
XUMHUUYECKUX PEeaKIUsiX, MacChl BellecTBa WJIM 00bEMa Tra3oB IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOUIUX B PEaKIUU
BEILIECTB, TEIUIOBOro 3(¢eKkTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOMATh TMpaBUja MOJb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM O0OpYyIOBaHMEM, a TAaKXKE TMpaBWia OOpAIICHUS C
BEI[ECTBAMH B COOTBETCTBHUU C HHCTPYKIIUSAMH IO BBIMOJHEHUIO JaOOpPaTOPHBIX
XUMHUUYECKUX OTBITOB;



COPMUPOBAHHOCTh YMEHHUI IUIAHUPOBAaTh U  BBINOJHATH XUMHYECKUN
HKCIIEPUMEHT (pa3JIoKEHHE MEpPOKCHIa BOAOpOAAa B NPUCYTCTBHM KaTalu3aropa,
OIIPEENICHUE CPEABI PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAIBHOTO UHANKATOPA,
BJIMSIHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUH, PEAKILIMH HOHHOTO
oOMeHa, Ka4eCTBEHHbIE peaklUu Ha Cynbpar-, KapOoHAT- U XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMS, pEUIeHUE 3KCHEPHUMEHTAIBHBIX 33Jad 1o TeMaM «MeTtame» u
«HemeTainel») B COOTBETCTBUM C MPABUIIAMU TEXHUKH O€30aCHOCTH IIPH OOpaIleHUH
C BeUIeCTBAMH M JIA0OPAaTOPHBIM OOOPYIOBAaHUEM, MPEICTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIIEPUMEHTA B POpME 3aITMCH YPABHEHU COOTBETCTBYIOLIUX PEAKIIUI
1 (GOpMYJIMPOBATH BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB;

cOPMUPOBAHHOCTh YMEHMHM KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYIO
uHpOpMaIlMIO, TOJYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MacCOBOM
KOMMYHHUKaIu, UHTEpHET U pyrux);

c(OpPMUPOBAHHOCTh ~ YMEHUH coOnofaTh  MpaBWiIa  3KOJIOTMYECKU
1eJ1eCO00Pa3HOTO MOBEACHUSI B OBITY U TPYJIOBOM JEATEIBHOCTH B 1IEJIIX COXPAaHEHUS
CBOEr0 370pOBbSl M OKPYKAIOUIEM IPUPOJHOM CpeIbl, OCO3HABATHh ONACHOCTH
BO3JICHCTBHSI Ha >KUBBIE OPraHU3Mbl OINPEIECIEHHBIX BEIIECTB, MOHUMAsi CMBICI
nokazarens [IJIK, noscHsITh Ha mpuMepax cnocoObl yMEHBUIEHUS U TPEAOTBPALLICHUS
UX BPEIHOTO BO3JIEHCTBHS HA OPraHU3M YEJIOBEKa;

Uil O0y4YarIIMXCd € OTPAaHUYEHHBIMM BO3MOXXHOCTSMH 370pPOBbS: YMEHHUE
NPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IIO3HAHUS BEIIECTB M
XUMUYECKUX SIBJICHUM;

UIA  CIelbIX M CIA0OBUIALIMX OOYyYaroIIMXCSi: YMEHHME HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTemMy oOo3HaueHmil JI. Bpaiins qis 3amucu XMMHYECKHX

dbopmy.



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

TeopernyecKkue 0CHOBbI OPraHUYECKOU XUMHUH

[IpeamMeT OpraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTUE U 3HAUCHUE B
MOJIYy4EHUM HOBBIX BEIIECTB M MaTepUaIOB. Te€opHs CTPOECHHUS OPraHUYECKUX
coenuHeHnid A. M. bytiepoBa, €€ ocHOBHbIE 1O0XkeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHMYecKuX BemecTB. [ omonorus, uzoMepus. XHUMHUYECKas CBS3b B
OpPraHUYECKUX COECAUHEHUSX - OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenne o kinaccupukanuu opraHudeckux BemiecTB. HoMeHkmarypa
OpPraHUYECKUX COEIUHEHUM (cucreMarudeckas) M TpUBHAJIbHBIE Ha3BaHUS
BKHEUIIUX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX IPEBPALLCHHN:
O3HaKOMJIEHUE ¢ 00pa3liaMy OPraHUYECKUX BEILECTB U MaTepHajaMu Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJEKYJl OpPraHMYECKUX BEIECTB, HAOJIOJCHHE U OMNHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB IO IPEBPAILIECHUI0 OPraHWYECKHUX BEIIECTB IPHU
HarpeBaHuM (IJiaBjieHUe, OOyIJIMBAaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHA pAx. MeraH W J3TaH -
NPOCTEUIINE MPEACTABUTENN AJIKaHOB: (U3MYECKHE M XUMHYECKHME CBOMCTBA
(peakuu 3aMelIeHUusT W TOPEHMs), HaXOXKJIECHUWE B TMPUPOJE, MOJYyYECHUE H
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUM PsAf. DTWIEH U NPONWIEH -
OpoCTeIlIe MNPEICTaBUTENN aJKEHOB: (U3NYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUSA, TAJOICHUPOBAHUSA, THApPATalUd, OKHUCICHHUS U
MOJINMEPU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIIME
XUMHUYECKHE CBOMCTBa (peakuus nosmMepusanuu). [lomydeHue CUHTETHYECKOro
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM Psijl. ALIETUIIEH -
NPOCTEUIINN TPEACTABUTENb QJIKHHOB: COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMUYECKHE CBOWCTBA (pEaklMM TUIPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTalliH,
rOpeHus), MoJy4YeHue U MPUMEHEHHE.

Apenbl. benzoin: cocras, cTpoeHue, (puU3MUECKME U XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHupoBaHUs U HUTPOBAHUS), MOJIYYEHUE U NMPUMEHEHUE. 10y0u:
cocmae,  cmpoenue,  usuueckue U  Xumuuyeckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOTyYeHue U npumererue. TOKCUIHOCTb apEHOB.



['eneTnueckas CBs3b MEXAY YIVIEBOJOPOJAAMH, NPUHAUICKAIIUMU K Pa3IMYHBIM
KJIACCaM.

IIpupoaHple MCTOYHUKHM YII€BOAOPOAOB. I[IpHpomHBI ra3 W IOIyTHBIE
HedTsHble Ta3el. HedTe u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHYECKUM), mnuposm3. IIpoayKTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBII
yroJb U MPOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHUS BEIIECTB W HMX IPEBPALLICHUIA:
O3HaKOMJIEHHE ¢ 00pa3liamMu IIacTMacc, KaydyKoB M pe3uHbl, Kojuiekuuu «Hedptb»
U «YTolb», MOACIUPOBAHUE MOJIEKYJI YIJIEBOJOPOAOB M TaJOT€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHHUE €TI0 CBOMCTB.

PacuérHble 3anaun.

Bbluncnenuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MM NMPOAYKTA PEAKLHUH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

KucJiopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTH. METaHOT M 3TaHOJ: CTPOEHHUE,
bu3nueckue M XHMHYECKHE CBOMCTBA (pEaKIMM C AKTUBHBIMU METaIaMH,
raJIoreHOBOJIOPOJaMH, TOpEHUE), NpUMEHEeHHe. BoIopoaHbie CBSI3U MEXKAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBME METaHOJIa M ATaHOJIa HA OPTaHW3M YEJIOBEKA.

MHOroaToMHbl€  CHUPTHL.  DTUJIEHIVIMKOJIb W  TIUUEPUH: CTPOECHHUE,
¢usznyeckue M XMMHUYECKHME CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU
MeTaJUlaMM, Ka4eCTBEHHAas pEaKklusi Ha MHOTOaTOMHBIE CHUpPTHI). [leficTBue Ha
opraHusM yenoseka. [[puMeHenune rauueprHa U 3TUIIEHTJINKOJIS.

@deHos:  CTpOCHUE MOJICKYJbI, (U3HMYECKHE W XUMHUYECKHE CBOWMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemonvl. Dopmanbaeruj, auneTaIbAETHI:  CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOMCTBA (peaklUUHd OKUCIEHUS UM BOCCTAHOBIICHMS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE MpeeabHbIe KApOOHOBBIE KUCIOTH. MypaBbiHAsl U YKCYCHAsI
KHUCIIOTBL: CTpOEHHUE, (PU3HUECKHE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00IIME IS
KJIacca KUCJIOT, peakius dTepuduKaium), morydeHue u npuMmeHenue. CteapuHoBast
Y OJIEMHOBAs KUCJIOTHI KaK MPEACTaBUTEIM BHICIINX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ACHCTBHE.

Cnoxupie »¢upbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['uaponu3
cioxHbIX 3¢upos. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KUPOB.

VYrieBonpl:  cocTaB, KacCH(pUKAIMS YTIIEBOIOB (MOHO-, TH- U
nonucaxapuabl). [1oko3a - mpocTedmmii MoHOCcaxapu: OCOOCHHOCTH CTPOCHHUS




MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C THIPOKCUIOM
menu(11),  oxucieHne  aMMHA4HBIM  pacTBOpoM  okcuaa — cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHUE TIJIIOKO3bl), HAXOXKJECHUE B MPUPOJE, NPUMEHEHHE,
ononornyeckas poisib. @otocunres. pykTo3a KaK U30MEP IITHOKO3BIL.

Kpaxman u nemnonosa kak npupoaHble noauMepsl. CTpoeHue Kpaxmalia |
Hewnono3bl. du3nyeckue W XUMHUYECKHME CBOMCTBAa Kpaxmaina (TUApPOIIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIEepUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HMX IPEBPALLCHUNA:
MpOBE/IeHUE, HAOJIIOJEHUE W OMNMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIMPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX CIHPTOB (OKHUCJIEHHME 3TaHOJIA
okcuznoM Meau(11)), MHOroaToMHBIX CHUPTOB (B3aMMOJCICTBHE TIJULEPUHA C
rusipokcuioM Meau(11)), anpaern1oB (OKUCIEHHE aMMHUAaYHbIM PaCTBOPOM OKCHA
cepedpa(l) u runmpoxcugom wmemu(l1), B3ammomelcTBHE Kpaxmaiaa C HOJOM),
IPOBEJCHHUE MMPAKTUUECKONW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBHI.

Pacuérnbie 3anaum.

Bbluucinenuss mo ypaBHEHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIECTBA MJIM MPOAYKTA PEAKLHUU MO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM MTPOIYKTOB PEAKIIUN).

A3zoTcoaeprkane OpraHu4eckue COeIMHEHUS.

AMMHOKHCIIOTHI Kak aMQOTEepHbIE OPraHuYeCcKre coeIuHeHns. Pu3nueckue u
XMMHYECKHE CBOWCTBA aMHMHOKHUCIOT (Ha MHpUMepe INMLKHA). buonoruyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumabl.

benku Kak NpUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coOennHEHHus. llepBuuHas,
BTOpUYHAs U TPETUYHAsl CTPYKTypa OenkoB. XHUMHUECKHE CBOMICTBa OEJKOB:
TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HMX IPEBPALLCHUNA:
HaOJI0ZICHUE U ONKCAaHUE JIEMOHCTPALIMOHHBIX OMBITOB: JEHATYpalUs OCJIKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIKOB.

BrbicokoMoieKkyJIsIpHBIE COeITMHEHUSI

OCHOBHBIE TOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEIHSIST MOJIEKYISpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJIIPHBIX COEIWHEHUH -
MOJINMEPU3ALUS U MOJTUKOHIEHCALUS.

OKCIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HMX IPEBPALLCHUNA:
O3HaKOMJIEHUE ¢ 00pa3liaMy MPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmsanns MeXnpeIMETHBIX CBA3€H IIPU U3yYEHUU OPraHUYECKOW XMMUH B
10 k1acce OCyIIECTBISETCA Yepe3 UCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHOHAYUHbIX



MOHSATUH, TaK U TOHITHUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE TIOHATHS: SIBJICHUE, Hay4YHbIN (haKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJHW3, CUHTE3, KiIacCU(UKALUA, MEPUOTUIHOCTh, HAOIIOECHHE,
HU3MEpEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

®duszuka: MaTepus, DSHEPrus, Macca, aToM, DJEKTPOH, MOJEKyIa,
HSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO0, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, (PU3NUCCKUE BETUIMHBI U SAMHUITBI UX U3MEPEHUS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
dboTocuHTE3, OWOJIOTMYECKHM AaKTHUBHBIC BellecTBa (OCJKH, YIJIEBOJIbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHEepasbl, TOPHBIE MOPObI, MOJE3HbIE UCKOMAeMbIe, TOILIUBO,
pecypcesl.

TexHosnorus: NUIIEBbIE NPOAYKThI, OCHOBBI PAIlMOHAIBHOIO MHUTAHMUS,
MOIOIIME CPEICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE Mpenaparbl, MaTepuaibl U3
MCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XUMUYeCKHil 31eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J1049Ka. DHEPreTUUECKHUEe YPOBHH, MOIYPOBHH. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeieieHus] JIEKTPOHOB MO OpOWTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

Ilepnonnueckuii 3akoH u [leproauueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CBsA3bp mnepuoguyeckoro 3akoHa W Ilepmoamyeckoil CHCTEMBI
xuMmudeckux siiemeHtoB [[. M. MeHneneeBa ¢ COBpEMEHHOW TEOpUEU CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHWMHUYECKUX DJJIEMEHTOB U
o0pa3yeMbIX UMHU TPOCTBHIX M CJIOXXHBIX BEHIECTB 10 TpyHIaM U TMEPHOJIaM.
3HaYCHUE NIEPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CtpoeHue BemiecTBa. XHUMHUYECKass CBA3b. BHIBI XUMHYECKOM CBS3U
(KOBaJICHTHAsl HEMOJSIpHAs W TOJSpHasi, WUOHHAs, MeTauIMdeckas). MexaHu3Mbl
oOpa3oBaHuUsI KOBQJICHTHOM XUMHYECKOU CBSI3U (oOMeHHBII u
JIOHOPHOAKIEIITOPHBII). Bonoponnas CBS3b. BaneHntHOCTS.
DneKTpoOoTpUIATENLHOCTh. CTeneHb OKUCIeHUsl. IOHBI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO  CTPOCHUSl.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUIMYECKOU PELIETKH.



[lonatne o nucnepcHBIX cHcTeMax. VICTHUHHBIE W KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEHIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPTaHUYECKUX BEHIECTB. ['eHeTHdeckas CBSA3b HEOPraHWYECKUX BEILECTB,
IIPUHAJIEKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peakinus. Knmaccudukamuss XMMHYECKHMX — peakuuil B
HEOPTraHWYECKON M OpPraHMYeCcKO XHMMHH. 3aKOH COXPAHEHHUS MACChl BEILECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUS SJHEPTUHN [P XUMUYECKUX PEAKLUAX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTb OT Pa3iIu4YHbIX (hakTopoB. OOpaTUMBbIE
peakuuu. Xumudeckoe pasHoBecue. DaxkTOpbl, BIHAKOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnexTponutuyeckas auccounanus. CuiabHble U ciadble anekTpoauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, LIEJIOYHAs.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAIBHBIE METOJbl HM3Yy4YEHHUS BEIIECTB W HUX MPEBPAIICHUM:
neMoHcTpauus tabnui «llepuonnueckas cucreMa XxumMudeckux siaemeHToB Jl. U.
MenpeneeBay, U3y4eHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE H
ONMHCAHHUE JIEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3yIOkKEHUE MEPOKCHIA
BOJIOPOJIa B IPUCYTCTBUH KaTaJIU3aTOPA, ONPEIEIECHNUE CPEBI PACTBOPOB BEIIECTB C
MOMOILbIO YHUBEPCATBLHOTO MHAMKATOPA, PEAKIMU MOHHOIO OOMEHa), IPOBEICHUE
MPaKTUYECKON paboThl «BrnusHue paznudHbx (HakTOPOB HA CKOPOCTh XMMHYECKOM
pEaKIUmn».

PacuérHble 3anaumn.

Pacyétel 10 ypaBHEHHSIM XMMMYECKUX pPEaKUUMid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PACYETHI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBast 101
BEILIECTBAY.

Heoprannueckasi Xumms

Hemerannel. Ilonoxkenne HemerauioB B Ilepuonuueckor  cucreme
xumuueckux anemeHToB JI. M. MenpaeneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®duznyeckre CBOWCTBA HEMETAJUIOB. AJUIOTPONHUS HEMETAUIOB (Ha NpUMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUMIIMX HEMETAIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yriepoma W KpeMHHS) W HX  COCOUHEHUH  (OKCHIIOB,
KHCIJIOPOACOIEPKAIINUX KUCIOT, BOJOPOJAHBIX COEIUHEHU).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnel. Ilonoxxenne MeramnoB B [leproanyeckon cucTeMe XMMHUYECKUX
anemenToB J[. V1. MengaeneeBa. OCOOEHHOCTH CTPOECHHS 3JEKTPOHHBIX 000JIOUEK
aToMoB MeTayioB. O0mue Qusnyueckne cBoicTBa MeTauioB. CruiaBbl METAJIOB.
DJIEKTPOXUMHUYECKUN PsAJT HANIPSYKEHUI METaJUIOB.



XHUMHUYECKHE CBOMCTBA Ba)KHEUIIMX METAUIOB (HATpUM, Kallui, KaJbIIUMH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

O6mue crocoObl monayudeHuss mMeTawioB. [IpuMeHeHrne MeTalsioB B OBITY H
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbI HM3YyYE€HUS BEIIECTB U HUX MPEBPAlllCHUMN:
M3YYEHHE KOJUICKIMH «MeTamibl U CIUIaBb», OOpa3l[OB HEMETAJIOB, PEIICHUE
DKCIIEPUMEHTAJBLHBIX 3a/lad, HAOJIOJCHUE ¥ OINUCAaHWE JIEMOHCTPAIMOHHBIX H
Ja00pATOPHBIX OMBITOB (B3aUMOJCHCTBUE THAPOKCHAA ATIOMHHUSI C PACTBOPAMHU
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAIIJIOB).

PacuérHble 3anaumn.

Pacuétel mMaccel BemecTBa Ui 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJIHOTO M3 Y4YaCTBYIOIIUX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CITU OJTHO U3
BEILIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumum B 00€CIEUEHUH SKOJIOTMYECKOM, SHEPreTUYECKOM W MUIIECBOM
0€30MacHOCTH, PAa3BUTHUU MeAUIUHBL. [lOHSATHE O HAy4YHBIX METOJaXx TMO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIILICHHOTO
MOJyYECHUS Ba)KHEUIINX BEIICCTB.

UenoBek B MHpPE BEIIECTB MW MATEPUATIOB: BAXHEWUIIME CTPOUTEIBHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTePUAJIbI, KPACKH, CTEKJI0, KEpAMUKA, MATEPUAJIbI
JUTSI DJIEKTPOHUKH, HAHOMATEPHUAIIbl, OPTaHUYECKHE U MUHEPAJIbHBIC YA0OpEHUS.

XuMHSIT U 370pOBBE YEJOBEKA: ITpaBWia MCIIOJIB30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuia 0€30MaCHOTO MCIOJIb30BAHUS MPENapaToB OBITOBON XUMUU B
ITOBCEHEBHOM KU3HU.

MexxnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNOpeaIMETHBIX  CBsi3ed MpU  M3Y4YeHUM  o0miel
HEOpPraHU4eCcKor XuMHM B 11 Kilacce OCymIeCTBISIETCS 4e€pe3 MCIOJIb30BAHUE KAK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U TIOHSTUM, SBJISTFOUTAXCS CUCTEMHBIMHU
JUISL OTJEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHSATHS: HAy4YHbIA (DAKT, THIOTE3a, 3aKOH,
TEOpHs, aHaldu3, CHUHTE3, KiIacCu(pUKalUs, TMEePUOIUIHOCTh, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.

®dusukKa: MaTepusi, JHEPrUs, Macca, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOM, PaAUOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEMIECTBA, (PM3MUYECKHE BEIWYMHBI U CIMHMIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorusa: knetka, opraHum3M, OJKOcucTeMa, Ouocdepa, MakKpo- U



MUKPO3JIEMEHTHI, BATAMHHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpacdus: MuHEpanbl, TOPHBIC MOPOJBI, MOJE3HBIC HCKOMAaeMbIC, TOILIMBO,
pecypchl.

TexHoJIOTHS: XHUMHYECKas MPOMBIIUICHHOCTh, METAJUTYPTHUs, IMPOW3BOJICTBO
CTPOUTEIBHBIX MAaTEPHAJIOB, CEIIbCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IIHIIEBAs
IPOMBINIJICHHOCTh,  (papMarieBTHYeCcKas  MPOMBIIUICHHOCTh,  IIPOU3BOJICTBO
KOCMETHYECKHX TIperapaTroB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
9JICKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUNIACC
KouuecTBo 4acoB DJIeKTPOHHBIE
No HaumeHoBaHue (uudposbie)
o/p [PA3AETOB M TeM Beero KonTpoabHbIie IIpakTH4eckue o0pa3oBaTeJIbHBIE
MporpamMMbl padoThI padoThI pecypcbl/o60pyaoBaHue
Paznen 1. TeopeTuyeckue 0OCHOBbBI OPraHUYeCKON XUMMHU
[Ipeamer
OpraHUYeCcKOi
xumuu. Teopust Poccuiickas anekTpoHHast
11 CTPOCHHS 3 0 0 IIKOJIa
OpraHMYECKHX httDs://resh.edu.ru/
coequHeHmid A. M.
Bytneposa
HUroro mo paznemy 3
Pazpnen 2. YrieBoaopoasl
IIpenenbHble Poccuiickas anexkTpoHHas
2.1 YTIIEBOIOPOIB] — 2 0 0 IIKOJIa
ATKaHbI https://resh.edu.ru/
HenpenensHsie
YTJIEBOIOPOAbL: Poccuiickas anexkTpoHHas
2.2 QJIKEHBI, 6 0 1 1Ko
aJIKaCHBI, httDSZ//I’ESh .edu.ru/
QITKUHBI
ApomaTHueckue Poccuiickas anekTpoHHas
2.3 2 0 0 [IKOJIa
rICRONOPOE https://resh.edu.ru/
[IpuponHusie
HACTOYHHUKHU Poccuiickas snekTpoHHast
2.4 yTIEBOJOPOJIOB U 3 1 0 IIKOJIa
ux https://resh.edu.ru/
nepepaboTka
Uroro o pazgeny 13



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Paznen 3. Kucaopoaconep:kaniue opranndeckue coeTHHeHH s

Poccuiickas snexTpoHHas
3.1 Crupter. deron 3 0 IKOJIA
httDs://resh.edu.ru/
AJpIeTuabL.
Kap6onoBrie Poccuiickas snekTpoHHast
3.2 KHUCJIOTBHI. 7 0 LIKOJIa
CroxHbIe https://resh.edu.ru/
3hUpHI
Poccuiickas snekTpoHHast
3.3 YrneBonsl 3 1 ITKOIIA
https://resh.edu.ru/
Hroro mo pasneny 13

Paznen 4. A3oTcoaep:xainiue opraHuveckne coeiuHeHus

AMUHBL Poccuiickas snekTpoHHast
4.1 AMHWHOKHCIOTEL 3 0 IIKOJIa
Benku https://resh.edu.ru/
HUroro no pazaeny 3

Paznen 5. BbicokoMoJieKyJIsipHble cOeIMHEeHNs]

IImacTmaccsl.

Bonokna

Poccuiickas snekTpoHHast

IIKOoJa

https://resh.edu.ru/

Uroro no pazgeny

OBILEE KOJIMYECTBO
YACOB I10 34 2
I[TPOI'PAMME



https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

KoanuecTBo 4acoB

HanmeHoBanue
pa3iejioB W TeM

MporpaMMsbl

Bcer

(]

KoHTpPOoIbHBI

padoThI

IpakTuyecku

padoThI

(&

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTeJbHbI €

pecypcest

Paznen 1. TeopeTuyeckue 0OCHOBbBI XUMHH

CtpocHme
ATOMOB.
[lepunonnueckuii Poccuiickas
3aKOH H ANEKTPOHHAS
11 ITepuonnueckas 3 0 0 1IKOJIa
crcTema httDs://resh.edu.r
XUMHUYCCKUX u_/
anemenTtoB /. U.
Meneneesa
Crtpoenue Poccutiickas
12 BEIICCTBA. 4 0 0 ANEKTPOHHAS
MHuoroo0Opazue HIKOJIa
BerecTs https://resh.edu.r
Poccuiickas
13 Xumuueckue 6 . . SJIEKTPOHHAs
peakun HIKOJIa
https://resh.edu.r
HUroro mo paznery 13
Paznen 2. Heopranudeckass XuMus
Poccuiickas
2.1 MeTasisl 6 0 1 ICKTpOHHAL
IKOJIa
https://resh.edu.r
Poccuiickas
2.2 HemeTanmst 9 1 1 STICKTPOHHAA
IKOJIa
https://resh.edu.r
Poccuiickas
CBs13b 3IEKTPOHHAS
2.3 HEOPTaHMYECKH X U 2 0 0 IIKOJIa
OPraHUYECKHX https://resh.edu.r
BEIIECTB u/
Wroro no pazneny 17

Pa3gen 3. XumMusd o :Ku3HbL



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Poccuiickasa

3.1 XHMHMS U KHU3HD 4 SJIEKTPOHHAS
IIKOJIA
httDs://resh.edu.r
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO 34
YACOB I10

[NPOIT'PAMME
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