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1.INIJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS YYEBHOI'O
HNPEIMETA «XUMUS»
JIMUHOCTHBIE:

1) rpamaaHCKOro BOCIIUTAHUS

OCO3HAHUS OOYYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TIpaB M 00S3aHHOCTEH,
YBAKECHUS K 3aKOHY U MPABOMOPSAIKY;

MPEJCTABICHUSI O COUMAIBHBIX HOPMAax M MPaBUJIAX MEXKIUYHOCTHBIX
OTHOIIIEHUW B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOHN JEATEIbHOCTU MPU CO3JAaHUU YUCOHBIX
IIPOEKTOB, PEIICHUN YYEOHBIX M MO3HABATEIbHBIX 3aJ/1ay, BBIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTUBBI, HAMEpPCHHS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUYHbIX BUJ0B YU€OHOU JIEATEIIBHOCTH;

2) NIaTPUOTHYE€CKOr0 BOCTIMTAHHUA

IIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY W HAy4yHOMY HacCIEIUuI0
OTEUECTBEHHON XUMUH,

YBOXEHUSI K TMPOIECCY TBOPYECTBA B O00JACTH TEOPUM M MPAKTHUYECKOTO
NPUMEHEHUS] XUMHHM, OCO3HAHUSA TOTO, UYTO JIOCTH)KCHUS HAYKH €CTh pe3yJbTaT
JUIMTENTFHBIX ~ HAONIONCHHWM,  KPOMOTIMBBIX  OKCIHEPUMEHTAJIBHBIX  TOUCKOB,
NOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECA U MO3HABATEIbHBIX MOTUBOB B IMOJIYYEHUU U MOCIEIYIOLEM AHAIU3E
UHGOPMAIIMH O TIEPEIOBBIX TOCTIKEHHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OIICHUBATH CUTYAIlMH, CBSI3aHHBIE C XUMUUYECKUMU SIBJICHUSIMU, U
OPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

FOTOBHOCTH OLICHUBATh CBOE IOBEACHHE M IIOCTYIIKM CBOMX TOBAapHILEU C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHHUE TMOCJIEACTBUNA HTUX
MTOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS  IIEHHOCTEH 370poBOTO W Oe3omacHOro o0pa3a  KU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

coOmoieHns TpaBwi 0O€30MacHOr0 OOpalieHus ¢ BEHIeCTBAMU B OBITY,
IMOBCEHEBHOM XKW3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAHHSI  [IEHHOCTHM MPaBWI  HWHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HU JIOJEH;



OCO3HAHUS TOCIEJACTBUN W HENPUATUS BPEAHBIX MNPUBBIYECK (yHoTpeOJeHuUs
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHUKAaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-HCCIeI0BATENIbCKOM
NeATeNIbHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUJAX ACATEILHOCTH;

YCTaHOBKHM HA aKTMBHOE yYacTHE B PEIICHUM MPAKTUYECKUX 33/7a4 COLMATbHOU
HaIpPaBJICHHOCTH (B paMKaX CBOETr0 KJlacca, IKOJIbI);

WHTEpeca K MPaKTUYECKOMY HU3Y4YEHHIO Mpodeccuil pa3iMuyHOro pojia, B TOM
YHUCJIC HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBAKEHUS K TPYAY, JIOASM TPyJa U pe3yJibTaTaM TPYJI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HMHAUBUIYAJILHON  TPaeKTOPHUU
oOpazoBanus, Oyayiel npodeccuu u pearn3aii COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XUMHUHM, HHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TNY€eCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKH 1IeJIeCOO0Pa3HOr0 OTHOIICHUS K TMPHUPOJIe, KaK HCTOUYHHKY
CYIIIECTBOBAHMUS KU3HU HA 3eMIIE;

MOHUMAaHUsI TJIO0ATBLHOTO XapakKTepa HKOJOTUYECKHUX TMpoOJieM, BIUSHHS
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/Ib;

OCO3HAHMSI HEOOXOJUMOCTH HMCIOJIb30BAHUS TOCTHKCHUM XUMUU JJIA PEIICHUS
BOIIPOCOB PALIMOHAIBHOTO IPUPOIOIOJIB30BAHUS;

AKTUBHOTO HENPUATHS NEUCTBUH, PUHOCIIINX BPE OKPYKAIOIIEH MPUPOIHOM
cpelne, yMEHHUs MPOTHO3UPOBATH HEOJIATONPHUSTHBIE 3KOJOTMYECKHE TMOCIEIACTBUS
MpEANPUHUMAEMBIX JEUCTBUN U ITPEIOTBPAILATH UX;

HaJIU4Msl PA3BUTOTO 3KOJOTUYECKOTO MBIIUIEHUS, SKOJOTHUYECKOW KYJIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTHYECKON HANPaBIEHHOCTH, YMEHUS PYKOBOJCTBOBAThCS
UMHU B TIO3HABATEIHbHON, KOMMYHHKATUBHON M COLMAJILHOW MPAKTHUKE, CIOCOOHOCTH
Y YMEHHUS aKTUBHO MPOTUBOCTOSITH UICOJIOTHUN XeMo(poouu;

7) UEHHOCTH HAYYHOI'0 O3HAHHUA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMaHUS CHeNUPUKH XUMUU KaK HayKd, OCO3HaHHS €€ poiau B
GbopMHUpPOBAaHUN PANMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUUA IE€IOCTHOTO
MpeACTaBICHUS 00 OKpYXKalollleM MHUpE KaK O €AUMHCTBE MPUPOJAbl U YEJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEW W pemieHuu mnpoOieM COXpaHeHUs
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCO00M 3HAYMMOCTH XUMUH JISI COBPEMCHHOM ITHBHITH3AIINH
B €€ I'yMaHUCTUYECKOW HAMpPABICHHOCTH W BaXKHOW POJIM B CO3/J1aHUU HOBOHM Oa3bl
MaTepUaNbHONW KYJIbTYPhI, PEIICHUU TJIO0ATBHBIX MPOOJIEM YCTOMYHBOTIO pPa3BUTHUS



YEJIOBEYECTBA — CBIPbEBOM, DHEPreTUUYECKOW, THILIEBOM U  OIKOJOTHYECKOMU
0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00ECIIEUEHUN YCIOBUM YCHENIHOTO TpyAa U
HKOJIOTMYECKU KOM(OPTHON KU3HM KaXKJI0I0 WIEHA 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHMMAaHUsA  CYIIHOCTA  METOJOB
MO3HAHMS, HWCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJiydyaeMble 3HAHUS JJIA aHaiu3a U OOBACHEHUS SBICHUU OKPYXKAIOIIEero Mupa u
MPOUCXOAIIUX B HEM HU3MEHEHUM, YMEHUS JeJaTh 0OOCHOBAHHBIC 3aKIIIOUCHUS Ha
OCHOBE Hay4HbBIX ()aKTOB M MUMEIOIIUXCS JAHHBIX C IIEJIbIO MOJIYYEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO  HUCIIOJIb30BaTh XWMHYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIIBLCKOMN AEATENbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM0oOOpa30BaHUI0, K AaKTHBHOMY TIOJYYEHHIO HOBBIX 3HAHUW TI0 XUMHUU B
COOTBETCTBUH C KM3HCHHBIMU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B Pa3iIU4HbIX cepax mpodeccruoHaTbHOM
NEATENbHOCTH.

METAIIPEIMETHBIE: oBn1anenne yHuBepcajJbHbIMH y4eOHBIMH
MO3HABATEJIbLHBIMHU 1€ HCTBUSIMMU

1) 0a30Bble JJOrHYecCKHe AeHCTBHS:

CaMOCTOATEIHLHO (POPMYJIMPOBATh U aKTyaIU3UPOBATh MPOOIIEMY, BCECTOPOHHE
e€ paccMaTpuBarh;

ONpeneNnsaTh LEeIu JAEATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEpUHU UX
JOCTHKEHUS, COOTHOCUTB PE3YJIbTATHI IEATEIBHOCTU C ITIOCTABICHHBIMHU LEISAMU;

UCIIOJb30BaTh IPU OCBOCHUM 3HAHUW IPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICIIATh XApaKTEPHbIE NPU3HAKU IMOHATUA W YCTAHABIMBAaTh KX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHUS Ui OOBSICHEHUS OTIACIBHBIX (PAKTOB U
SIBJICHUM;

BBIOMPATHh OCHOBAHUS U KPUTEPUU IS KIIACCU(DUKAIIUU BEUIECTB U XUMUYECKUX
peaxkiuu;

YCTaHABIMBATh  I[PUYUHHO-CIEACTBEHHBIE  CBA3M  MEXAY  H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCyX IeHUs (MHAYKTUBHbBIE, JEAyKTUBHbBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B PACCMaTPUBAEMBIX
SABJICHUAX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHATh B MPOLECCE IMO3HAHUS, MCIOJIb3YEMbIE B XUMHH CHUMBOJIMYECKHUE
(3HaKOBbIE) MOJIeNU, MPEOOPa30BBIBATh MOJIEIbHBIE MPEICTABICHUS — XUMUYECKUI
3HAK (CUMBOJI) dJIEMEHTA, XUMUYeCcKass popMylia, ypaBHEHUE XUMUIECKON Peakiuy —
IpU pELICHUH Y4eOHBIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a/1ady, MNPUMEHSTH



Ha3BaHHBIC MOJICIBbHBIC TPEICTABICHUS ISl BBIIBICHUS XapaKTCPHBIX IMPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYCCKUX PEAKITHI.

2) 0a30Bble HcCIed0BaATEIbCKHE IeHCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAYYHOTO ITO3HAHUS BEIICCTB W XUMHUYCCKUX
peaxkuuu;

(GopMyIHpPOBATh MENIN U 33J]a4l UCCIICTOBAHMSI, UCIIOJIb30BaTh MTOCTABICHHBIC U
CaMOCTOSTEIHLHO C(HOPMYITHMPOBAHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI Juisi (OPMHUPOBAHWUS THIOTE3bl 1O TIPOBEPKE NPABHIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIQJICTh HaBBIKAMH CaMOCTOSATEIBHOTO IUIAHUPOBAHUS H  IMPOBEACHUS
YUYEHUYECKUX DSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHS HAOIIOIATh 3a XOJIOM
npoIecca, CaMOCTOSITEIBHO TPOTHO3UPOBATH €ro  pe3ysibTrar, (GopMyIupoBaTh
00001IIeHUST ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YIHTATOB HMCCIICIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTaHHON padoTe;

NpHOOPETaTh  OMBIT  YYCHHWYECKOW  MCCIICIOBATEIbCKOH W MPOCKTHOMN
JESATEIBHOCTH, TPOSBIIATH CITOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITCIbHOMY TTOUCKY
METOJIOB PCIICHHMS TPAKTUYCCKUX 3a7ad, TNPUMCHCHHIO PAa3JIMYHBIX METOJ0B
MO3HAHUS.

3) paboTa ¢ uHpopManmeii:

OpUEHTUPOBATHCS B  PA3JIMYHBIX HCTOYHUKAX UHGPOpMaIMU  (HAy4dHO-
HOMYJISIpHAS JIUTEpATypa XUMUUYECKOTO COEeP KaHMsl, CIPABOYHBIE TTOCOOUS, PECYPCHI
WnrtepHera), aHanu3upoBaThb HWHGOPMAIMIO  pa3IUYHBIX BUAOB U (GopM
NpeJICTaBIIEHNUs, KPUTUYECKU OIICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTH;

dbopMynHpoBaTh 3ampOChl M MPUMEHSITh Pa3UYHbIE METOIbl MPU TOUCKE U
orbope wuHpOpMAIMK, HEOOXOAUMON JUIS  BBIIOJTHEHUS  y4eOHBIX  3aaad
OIPEAEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIHOJB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEIIFHO BBIOMPATh ONTUMANIbHYIO (OpPMY MpeCcTaBICHUS HHMOPMAITTU
(cxembl, rpaduKu, TUATPaMMbI, TAOJIUIIBI, PUCYHKU U APYTHE);

MCITIOJIb30BaTh HAYYHBIHN SI3bIK B KQYE€CTBE CPEJNICTBA MPHU pabOTe ¢ XUMUYECKON
uHpopMaIeil: TPUMEHATh MEXIpeAMETHbIC ((U3HUYEeCKHe M MaTeMaTU4YeCKue)
3HAKU ¥ CUMBOJIBI, (OpMYIIbI, a00peBHATYPBI, HOMEHKIATYPY;

WCIIOJIb30BaTh W MpPeoOpa3oBhIBATh  3HAKOBO-CUMBOJIMUECKHE  CpPENICTBA
HATJISTHOCTH.

OByajgeHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJI€ IHAJOTa W/WUIU
JUCKYCCHH, BBICKA3bIBATh UJCH, (OPMYITHPOBATH CBOM MPEITIOKECHHSI OTHOCUTEIIHHO
BEITIOJTHEHUS TIPEJIOKCHHON 3a/1a4K;



BBICTYIIATh C MPE3CHTAUMEN PE3YyJbTATOB IO3HABATEIBHON JEATEIBHOCTH,
MOJYYEHHBIX CAMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHKAMHU IPHU BBHIIIOJHEHUU
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBONCTB
M3y4aeMbIX BEIIECTB, peain3alui y4eOHOro nmpoekTa U (OpMYyIHPOBATH BHIBOJBI 1O
pe3yibpTaTtaM NPOBEAEHHBIX HCCIEIOBAHUM IYyTEM COIJIACOBAHMUS MO3ULMUA B XOJE
o0CyXeHus U 0OMEeHa MHEHUSIMHU.

OBJ1aieHMe YHHBEPCAJbHBIMU PEryJATUBHBIMY 1€ HCTBUAMU:

CaMOCTOSITEIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK ITO3HABATEIBHYIO
NEATENBHOCTh, ONpenensass €€ LelId W 3aJa4yd, KOHTPOJUpPOBATh M MO MeEpe
HEOOXOAUMOCTH  KOPPEKTHPOBATh TMpPEHJIaraeMblii  aJifOPUTM  JCUCTBUU  TpuU
BHITIOJIHCHUU Y4YEOHBIX M  HCCIENOBAaTEeNbCKUX 3ajad, BBIOMpaTh Hauboiiee
3 PeKTUBHBIN CcHOCO0 WX pelieHus ¢ y4ETOM TMOJIYyYEeHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH NESATEIbHOCTH Ha OCHOBE CaMOAHAJIU3a U
CaMOOIIEHKH.

INPEJIMETHBIE:
10 KJIACC IlpenmeTHble pe3ysibTaThl OCBOCHHS Kypca «Opranndeckas XuMHs»
OTPaXKaroT:

chOpMUPOBAHHOCTh  TPEJACTABICHUA O  XHUMHUYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XMMHHU B MTO3HAHUU SIBIICHUI MPUPOIBI,
B (OpPMHUPOBAHUM MBIIUICHUS W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHAJIbHOMN
IPaMOTHOCTH, HEOOXOIMMOW JUIsl pEHIeHUS MPaKTHUYECKUX 3a/lad M SKOJOTUYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U IMPUPOJIHOM Cpelie;

BJIaJICHUE CUCTEMOM  XMMHUYECKHUX  3HAHUW, KOTOpass  BKJIFOYAeT:
OCHOBOIIOJIATAIOIME TOHATHS (XUMHUYECKHI 2JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa
aToMa, MOJIEKYyJia, BaJICHTHOCTb, 3JIEKTPOOTPULATEIBbHOCTh, XUMHUYECKasi CBS3b,
CTpykTypHas ¢dopmyrna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJISIpHAs Macca,
MOJIIPHBI  00BEM, YIIIEPONHBIA CKENeT, (QYHKIMOHANbHAS TPYIa, paauKal,
W30MEpHs, U30MEPBI, TOMOJIOTHYECKUMN PSJl, TOMOJIOTH, YIJIEBOAOPOBI, KACIOPOA U
a30TCOJIEP)KAILIME  COCAWHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~COCIMHEHMS); TEOPUM U 3aKOHBI (TEOpHUsl CTPOEHUSA
oprannyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHAW SI3bIK XUMHUM; MHPOBO33PEHUYECKUE 3HAHWS,
JIe)KalllKe B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBIICHUU,
(dakToNMOTrNYeCKNEe CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHUH H O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JNEATENbHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMCHHH BBIABISATh XapaKTePHBIC TPU3HAKKA TOHSITHH,
YCTaHABIMBATh WX B3aUMOCBS3b, HCIOJIH30BATH COOTBETCTBYIOIIHUE IOHATHS TPH
ONMCAHWH COCTaBa, CTPOSHUS U MPEBPAIICHUH OPTaHUYECKUX COCTMHCHHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH WCIOJb30BaTh XWMHYCCKYH) CHUMBOJIMKY IS
COCTAaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILEHHOMN) hopMyT
OpPraHUYECKUX BEIIECTB M YPABHCHHH XMMHUYECCKUX PEAKIIUH, H3TOTAaBIUBATh MOJICITH
MOJICKYJT OpPraHMYECKHWX BEIIECTB I WUIIOCTPAIlMA WX XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUH yCTAaHABIMBATH MPUHAMICKHOCTh H3YICHHBIX
OpPraHUYECKUX BEHIECTB [0 HMX COCTaBY M CTPOCHUIO K OIPEACIEHHOMY
KJIacCy/Tpymnne CcoeNuHeHUuW (yriieBoJOpOJbl, KHUCJIOPOA H  a30TCOJEpKallue
COCIMHCHHUS, BBICOKOMOJICKYJISIPHBIC COCIMHCHMS), JaBaTh WM Ha3BaHHUSA TIO
cucremarnueckoir HomeHknatype (IUPAC), a Takke mNpUBOAUTH TPUBHAIBHBIC
Ha3BaHWS OTICIBHBIX OpPraHWYECKUX BEIISCTB (ITWICH, IPOMMICH, alleTUJICH,
STWJICHIJIMKOJIb, TIUICPUH, (PeHO, (opMallbIerua, areTaabIerHa, MypaBbHUHAs
KHUCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAas KUCJIOTa, CTEAPUHOBAS KUCIIOTA, TIIHOKO3a,
bpykTo3a, Kpaxmall, IeJIIH0103a, TIIHIUH);

c(OpPMHPOBAHHOCTh YMCHHS OMNPEACIATh BHJbI XHMHUYECKOW CBS3U B
OpraHUYECKUX COCAMHCHUAX (OJMHAPHBIC U KPaTHBIC);

cOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemiecTB A. M. bytiepoBa /st 0ObsSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MAaCChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XMMHYECKHE CBOWCTBA THIMYHBIX MPEJCTABUTEICH pPA3NIMUHBIX KIJIACCOB
OpraHMYeCcKUX BEHIeCTB (METaH, 3TaH, STWIEH, MPONWIEH, alleTuieH, Oyraauen-1,3,
MeTUI0yTaaueH-1,3, 6eH3051, METaHO, 3TaHOJ, ATHJICHTJIUKOJb, TIHIEPUH, (EHO,
aleTaNbJIeTH, MypaBbUHAsg U YKCYCHAas KHUCJIOTHI, TJIIOKO3a, Kpaxmal, IeJUTI0N03a,
AMUHOYKCYCHasi KHCIIOTa), WIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIYy HHUMHU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIUA C HCIOJIH30BAHUEM
CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHKHU YTIIEBOJOPOIHOTO
ChIpbsi (He(pTh, MPUPOMHBIN Ta3, Yroib), CIIOCOOBI MX MEPepPabOTKUA W MPAKTHIECKOE
MpUMEHEHUE TPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHH TPOBOJUTH BBIYUCICHHS 1O XUMHYECCKUM
ypaBHEHUSIM (Macchl, 00BbEMa, KOJMYECTBA HCXOHOTO BEIIECTBA WM MPOMYKTa
pEeaKkiuu Mo M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB
WJIM TIPOTYKTOB PEAKIINH );

c(hopMHUPOBAHHOCTh YMEHUU BJIJIETh CUCTEMOM 3HAHUK 00 OCHOBHBIX METOAX
HAyYHOTO TTO3HAHUS, HUCIIOIH3YEMbIX B XUMUU TIPH U3YICHUH BEIIECTB M XUMHUUECKHUX



saBJeHUN (HAOMIOCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE), UCTIOJIb30BATh
CUCTEMHbIC XUMUYECKUE 3HAHUS JIJISl MPUHSITUS PEIICHUM B KOHKPETHBIX )KU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHECHHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOJIIONATh MpaBUja MOJB30BAHUS XUMUYECKOU
Mocy/Iol W Ja0OpaTOpHBIM O0OpYJOBAaHMEM, a TakKe INpaBuia OOpalleHus: c
BEILIECTBAMU B COOTBETCTBUM C HUHCTPYKIHUSMH IO BBIMOJTHEHUIO J1a00pATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TIUIAHUPOBATH U  BBHIMIOJHATH XUMHUYECKHM
AKCHEPUMEHT (TIPEeBpallleHUs] OPraHMYECKUX BEIECTB MPU HATPEBaHUU, MOJIYUYEHUE
ATUJICHA U U3YYECHHUE €ro CBONCTB, KAYECTBEHHBIC PEAKIIMM OPTraHUYECKUX BEIECTB,
JieHaTypalusi OCJIKOB MPU HArPEBaHUU, I[BETHHIE PEAKIMU OCJIIKOB) B COOTBETCTBHUH C
paBUIaMU T€XHUKU 0€30MacHOCTH MpH OOpaIlleHNH ¢ BEIIeCTBAMHU U J1JA00PATOPHBIM
000py/I0BaHUEM, MPEJCTABIATH PE3YJIbTaThl XUMHYECKOTO JKCIIEpPUMEHTa B (hopme
3alUCH YPaBHEHUN COOTBETCTBYIOUIUX peakiuid ¥ (PopMynupoBaTh BBIBOJBI Ha
OCHOBE ITHX PE3yJIbTaTOB;

chOpMUPOBAHHOCTh YMCHHH KPUTHYECKH AaHAIM3UPOBATH XUMHYECKYIO
uHopMaIMIO, TIOy4aeMYK U3 Pa3HbIX HCTOYHHKOB (CpelIcTBa MacCOBOM
uHdopmanmu, MHTEpHET U APYTHUX);

c(hopMHUPOBAHHOCTH YMEHUM cobroaaTh npaBuia JKOJIOTUYECKHU
[IeJIeCO00pa3HOro TMOBENEHUSA B OBITY W TPYIOBOM JESATENIBHOCTH B LEJAX
COXpaHEHHMsI CBOErO 3J0pOBbS M OKpYKAIOIIEH INPUPOJHON Cpelbl, OCO3HABaTh
OMAacCHOCTh BO3JIEMCTBUS HA YKUBBIE OPTraHU3Mbl ONPEAEIIEHHBIX OPraHUuYECKHUX
BelIeCTB, MoHMMasi cmbichn mokasarens [IJIK, mosicHate Ha mnpumepax crnocoObl
YMEHBIIECHUS ¥ IPEIOTBPAILECHHS UX BPEIHOTO BO3JICUCTBUS HA OPTraHU3M YE€JI0BEKa;

JUIsi OOYYaIOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHUE
NPUMEHSITh 3HAHWS OO0 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHMUS BEHIECTB U
XUMHYCCKUX SIBJICHUM;

JUISE  CJHETNBbIX W CIHA0OBUASMIIMX OOYy4YalOIIUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuid JI. Bpaimst mis 3amucn XMMHUYECKUX
dbopmyL.

11 KJIACC TIlpenmerHbie pe3yiabTaThl OCBOEHUS Kypca «O01as u Heopranmaeckas
XUMUSD OTPAXKAIOT:

chOpMUPOBAHHOCTh  NPEACTABICHUM: O  XUMHYECKOH  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUPA, POJIM XUMHUHU B MTO3HAHUM SIBICHUN MPUPOIBI,
B (OPMUPOBAHWHM MBIIUICHHSI H KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
rPAaMOTHOCTH, HEOOXOJUMOW [JIsi PElIeHUs] MPAKTHUYECKUX 3a]ady U SKOJOTHYECKHU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BIIQJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHMH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMHYCCKHA 3JIEMEHT, aTroMm, Hu30Tom, S-, p-, d-



AJIEKTPOHHBIE OpOUTANM AaTOMOB, HOH, MOJIEKYyJia, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHMS, XUMHUYECKAS CBS3b
(koBaJIeHTHAsl, MOHHAs, METAJUIMYECKasi, BOAOPOJHAs), KPUCTAJUIMYECKash pElIETKa,
TAMNBl ~ XUMHYECKUX  PEaKUWid, pacTBOp,  JJEKTPOJIUTHI,  HEIJIEKTPOJHUTHI,
ANEKTPOJINTHYECKAs  JUCCOLMALMSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb
XUMHYECKOM peaklnd, XUMUYECKOE paBHOBECHE); TEOPUM U 3aKOHBI (Teopus
BJIEKTPOJIUTUYECKON NUCCOLMALNK, nepuoandyeckuii 3akon 1. 1. Menneneesa, 3akoH
COXpPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUsS SHEPTUU IIpU
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN  S3BIK  XHUMMH,
MHUPOBO33PEHUYECKNE 3HAHMS, JEKAIlIME B OCHOBE NOHUMAHHS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (DAKTOJOTMYECKUE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJYYeHUH M 0€30MacHOM HCIIOJIb30BAHUM BAKHEUIIUX HEOPraHMYEeCKHUX
BEUIECTB B OBITY M MPAKTUUECKOM JIEATETbHOCTH YEJI0OBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTEpPHbIE NPU3HAKU TOHSITHH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOLIME IOHSATHUS NPH
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(OpPMHUPOBAHHOCTh YMEHHUH HCMHOJb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUJIS
coctaBieHus  GOpMyd  BEUIECTB W YpaBHEHUH  XUMUYECKUX  pEaKlui,
cuctematnueckyro HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEHIECTB (yrapHblii ra3, YIJIEKUCIBIA a3, aMMUaK, raméHas
U3BECTh, HETAIIEHAs] U3BECTh, TUTHEBAS CO/A, TUPHUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUHN OMNPENENSATh BAJIEHTHOCTh UM CTENEHb OKUCICHHS
XUMUYECKUX BJEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTAaBa, BUJ XHUMHUYECKOU
CBA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas, BOJAOPOAHAs) B COEAMHEHUAX, THUI
KPUCTAJUIMYECKONM PpEIIETKM KOHKPETHOI'O BELIECTBA (aTOMHAas, MOJIEKYJIApHas,
MOHHAs, METAJUIMYECKasi), XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPraHUYECKHUX
COCJIMHEHU;

c(hOpMHPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTaHUIECKUX
BEIIECTB 10 UX COCTaBY K OMNPEIEIEHHOMY KJIAcCy/TpyIIe COeAMHEHUN (IpOCThIe
BEI[ECTBA — METAIBI U HEMETAJJIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIC
TUAPOKCHUBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI Mepuoandeckoro 3akona /1. 1.
MenneneeBa U JEMOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOLIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BATh JICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3JIEMEHTOB 1—4 mnepuonoB llepmoguyeckoll CHCTEMBI XUMHUYECKHX
atementoB JI. WM. MenjeneeBa, HCIONB3Yys TOHATUS «S-, P-, O-3JIeKTpOHHBIC
opOuTAINY, «IHEPTETHUYECKUE YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHUS



CBOMCTB XMMHUYECKHX OJJIEMEHTOB M HX COCIMHEHUN MO NEepHojJaM U Tpymnmnam
Ilepuonnueckon cucteMsl XUMUYECKUX 1eMeHToB 1. Y. Menzeneesa;

c(hOpMUPOBAHHOCTh ~ yYMEHUW  XapakTepu3oBaTh  (OMUCHIBATH)  OOIIKE
XUMUYECKHE  CBOMCTBA  HEOPraHMYECKHX  BELIECTB  Pa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T'E€HETUUYECKOW CBSI3M MEXAY HEOPraHUYeCKUMHU
BEILIECTBAMU C IMOMOIIIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHA;

c(hOpMUPOBAHHOCTh YMEHUSI KJIaCCU(DPUIIMPOBATh XMMHYECKHUE PEAKIHUU TI0
pa3IUYHBIM TpHU3HAKaM (YUCIY U COCTaBY pEarupyroliux BeEIIEeCTB, TEILUIOBOMY
3 dekTy peaxkiuu, W3MEHEHHIO CTEeNEHEW OKHCIEHUS DJIEMEHTOB, OOpaTHUMOCTH
peaklyy, y4acTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTAaBISATh YpPaBHEHUs peaKIUi pa3IMuHbIX
TUIIOB, TOJHBIE U COKpAIIEHHBIE ypaBHEHUsI PEaKIUii MOHHOTO OOMEHa, y4WUThIBas
YCJIOBHS, TIPH KOTOPBIX ITH PEAKIIUH UAYT JO KOHIIA;

chOpMUPOBAHHOCTh  yYMEHUW MPOBOJUTH  PEAKIUU, TMOJITBEPIKIAIOIINE
KaueCTBEHHBI COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPaCIlO3HABATh
OTBITHBIM TYTEM HWOHBI, MPUCYTCTBYIOIIUE B BOJIHBIX PAaCTBOpPaX HEOPraHUYECKUX
BEIIECTB;

chOpMUPOBAHHOCTh ~ YMEHHMH  pacKpbhIBaTb  CYIIHOCTh  OKHCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMA MOCPEICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca
3TUX PEaKIUM;

c(hOpPMHPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOUH
peakluu OT Pa3IMYHBIX (AKTOPOB; XapaKTEp CMEIIEHUSI XUMUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3aencTBus (npuniui Jle [HlaTennbe);

chOpPMHPOBAHHOCTh yYMEHHH  XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI,
JeKalue B OCHOBE NPOMBIIIJICHHOTO IOJYyYeHUs CEPHOW KHUCIOTHI, aMMHaka, a
Takke CHOPMHUPOBAHHOCTh IMPEACTABICHUK 00 OOMMX HAy4YHBIX MPUHIHMNAX H
HKOJIOTHYECKUX MPOOIeMax XUMHUUECKOTO MPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHUW TMPOBOAUTH BBIYHUCIEHUS C MCIHOJIb30BaHUEM
MOHATHS «MaccoBas JIOJI BEIECTBA B pacTBOpE», 0OBEMHBIX OTHOIICHUN Ta30B MpHU
XUMUYECKUX pEaKlUMsX, MacChl BEIIECTBA WIM 00bEMa ra3oB IO H3BECTHOMY
KOJMYECTBY BEIECTBA, Macce WU OO0BEMY OFHOTO M3 yYACTBYIOIIUX B PEaKIUU
BEIECTB, TEIUIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHECHHSI MacChl
BEILIECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHH COOMIOAATh TpPaBHJIA TOJH30BAHUS XUMUYECKON
MoCy/lol W Ja0OpaTOpHBIM O0OpYJOBAaHHEM, a TakKe IMpaBuia OOpalleHus C
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMH IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCTh yYMEHUW IUJIAHUPOBATh W  BBITIOJNHITH XHUMHYECCKUH
AKCHEPUMEHT (pa3fioKeHUEe MepOoKCHAa BOAOpPOAA B MPUCYTCTBUU KaTalU3aTopa,



ONPENENICHUE CPEelbl PACTBOPOB BEIECTB C MIOMOLIBI0 YHUBEPCAIBHOIO MHAMKATOPA,
BIIMSHUE PA3IUYHBIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOM peakIuu, peakiuu
MOHHOTO OOMEHa, KadyeCTBEHHbIC pEaKIUH Ha cyibdar-, kapOOHAT- U XJIOPHUI-
AHUOHBI, HA KAaTUOH AMMOHHS, PEUICHHE HKCIEPUMEHTAJIbHBIX 3aJady IO TeMaMm
«Metab» 1 «HeMeTannsl») B COOTBETCTBUM C MPaBUJIaMH TEXHUKU O€30MaCHOCTU
npu o0pallieHuu C BelIeCTBaMH U JIa0OpaTOpHBIM 00OpYJOBaHUEM, IPEACTABIATH
pe3yabTaThl  XUMHYECKOTO0  OSKCIEpUMEHTa B  (opMe 3amucu  ypaBHEHUM
COOTBETCTBYIOIIUX peakuuii u (HOpMyIUpOBaTh BBIBOALI HAa OCHOBE JATHUX
PE3YIBTATOB;

chOpMUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpMalMIO, TIOJYy4YaeMYK U3 Ppa3HbIX HCTOYHHKOB (CpelIcTBa MacCOBOMU
KOMMYHHKaluu, MHTEpHET U Apyrux);

c(hopMUPOBAHHOCTH YMEHUM cobroaaTh npaBuia JKOJIOTUYECKHU
1[eJIeCO00pa3HOro MOBEJEHUS B OBITY U TPYJIOBOM JAESATENBHOCTH B IENAX
COXpPaHEHHMsI CBOETrO 3/J0pOBbS M OKpYXKAIOILIEW TNPUPOJHON Cpelbl, OCO3HABaTh
OMACHOCTh BO3JICMCTBUSI HAa YKMBBIE OPTraHU3Mbl OMPEACIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazatens [IJIK, moscHAT, Ha mpuMepax CHocOObl YMEHBIICHUS U
MPEOTBPALLCHUSI UX BPEAHOTO BO3JICUCTBUSI HA OPraHU3M UYEJIOBEKA;

JUIST O0yYaromuXxcsi C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHE
NPUMEHSTh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBICHUN;

JUISE  CJHETNbIX W CIA0OBUASIIMX OOYy4YaloIIUXCSA: YMEHHE UCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiing mis 3amucu XUMHYECKUX
dbopmyi.
2.COAEPKAHUE YYEBHOI'O IPEJIMETA

10 KITACCBI OPTAHUYECKAS XUMUSA
TeopeTnvyeckre OCHOBbI OPraHU4YeCKON XUMHHU

[Ipeamer opranmveckoid XMMHH: €€ BO3HHUKHOBEHHE, Pa3BUTHE W 3HAYEHUE B
MOJyYEHUM HOBBIX BEUIECTB M MaTEpUANIOB. Teopust CTPOCHUS OPraHUYECKUX
coenunennii A. M. BytnepoBa, e€ ocHOBHBIE ToNIOKeHHsS. CTPYyKTypHBIE (POPMYIIBI
OpraHUYeCcKuX BemecTB. ['omonorus, nsomepurs. XUMHAYECKas CBSI3b B OPTraHUYECKUX
COEMHEHUSX — OJIMHAPHBIE U KPAaTHBIE CBA3U.

[IpencraBnenne o kiaccuUKAMU OpraHUYECKUX BemlecTB. HomeHkmaTtypa
OpPraHUYEeCKUX COEAUMHEHUM (CUcTeMaTudeckas) U TpUBHUAIbHbIE HAa3BAHUS
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHMYECKUX BEIIECTB.

OKCNEpUMEHTAIIbHbIE METOAbl M3YYEHHUsI BEIIECTB W HMX MPEBpaAlICHUN:
O3HaKOMJIEHHE C 00pa3laMu OpraHMYeCKHUX BEIECTB M MaTepualaMy Ha UX OCHOBE,
MOJICTUPOBAHUE MOJIEKYJI OpPraHMYECKUX BELIECTB, HAOIIOJEHUE U OIHUCAHUE



JEMOHCTPALMOHHBIX OMNBITOB MO MPEBPALICHUI0 OpPraHUYECKUX BEIIECTB IpHU
HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoxopoasl

AJNKaHbl: COCTaB M CTPOECHHUE, TOMOJIOTMYECKMU psAa. MeraH W 3TaH —
MpOCTEUIINE MPEJCTABUTEIN AJKAHOB: (PU3NYECKHE W XHMMHUYECKHE CBOMCTBA
(peakuuu 3aMelIEHUsT W TOpPEHHUsA), HAXO0XKACHUE B MPUPOAE, MOJYyYEHUE U
MIpUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUN psAl. DTUIEH U NPONUIEH —
MpPOCTEUIINE MPEJCTABUTEIN AJKEHOB: (PU3NYECKHUEe W XHMMHUYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUS, TaJOTEHUPOBAHMS, THApPATALMU, OKHUCIEHUS U
NOJIMMEPU3alIUN ), TOJIyYeHHE U IPUMEHEHUE.

Anxanuensl: Oyraauen-1,3 u wmetunOyragueH-1,3: cTpoeHue, BakHeMIne
XUMHYECKUE CBOMCTBa (peakuusi mnonumepuszanuu). [lonmydyeHue CHHTETUYECKOIO
Kay4dyKa U pe3HHBbI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUH psill. ALIETUIICH —
OPOCTEHIINI  TMpeACTaBUTENb alKUHOB: COCTaB, CTpOEHUE, (U3MYECKHEe U
XUMHYECKUE CBOMCTBA (peakiMy TUIPUPOBAHUS, TaJOTEHUPOBAHMS, TUIAPATAILINH,
rOpeHus), MoJy4YeHue U IpUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3MUECKHE U XUMUYECKHE CBOMCTBA
(peakiuu rajoreHMpoBaHUSI W HUTPOBAHUS), MOJyYEeHUE U TNpUMEHeHue. 1osayon:
cocmas, cmpoenue, guzuiecKue u Xumuyeckue c8olUcmad (peaKyuu eaio2eHuposanus
U HUmMposanus), noayuenue u npumenenue. TOKCUYHOCTb apeHOB. | eHeTHMUecKas
CBSA3b MEXK]y YII€BOJOPOJAMH, IPUHAIIEKAIUMH K PA3IUYHBIM KJIACCaM.

[IpupoaHble WCTOYHUKHU YIJIEBOJAOPOJOB. I[IpupomHblii ra3 W MNONMYTHBIC
HedTsHpie Ta3bl. HedTh m e€ mpomcxoxaenue. CriocoOwl mepepaboTku HedTH:
NEepEeroHka, KPEKUHT (TEPMUYECKUN, KaTaduTUUYEeCKUi), mnuponau3. I[IpoaykTel
nepepaboTku HePpTH, UX MPUMEHEHHE B MPOMBINUICHHOCTH U B ObITy. KamMeHHBIN
yroJib U MPOIYKTHI €r0 MepepadoTKH.

OKCHEpUMEHTAIIBHBIE METOJbl H3y4Y€HUs BEIIECTB W WX IPEBPAILECHUN:
O3HAKOMJIEHHE C 00pa3lamMy IJlacTMacc, KaydyKoB M pe3uHbl, kojutekiuu «Hed1b» u
«YTosIb», MOJEIUPOBAHME MOJIEKYJ YIJIEBOJOPOJOB MW TaJOr€HONPOU3BOIHBIX,
IIPOBEJICHUE IPAKTUYECKOW PabOThI: MOJYYEHHUE STUIICHA U U3YUYEHHUE €r0 CBOMCTB.

PacuérHbie 3anaum.

Boluncnenus 1o ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA MCXOJIHOTO BEIIECTBA WJIM NPOAYKTAa PEAKIHMH IO M3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINN).

Kuciiopoaconep:kammue opraHn4ecKkue coeIMHEeHUs

[IpenenbHple OOHOATOMHBIE CHOUPTBI. METaHOA W 3TAHON: CTPOCHHE,
du3nyeckue W XUMUYECKHME CBOMCTBa (peakuWu C AaKTUBHBIMHU MeETaJulaMu,



rajoreHoBOJOpoJaMu, TOpEHHE), MpUMEHEHUuEe. BoaopoaHbie CBS3U  MEXKIY
MOJIEKYJIaMU CIUPTOB. JIelicTBME METAHOA U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHbI€ CIIUPTHI. DTUIICHTIUKOIb U TIUIEPUH: CTpOeHUE, (PU3NYECKUE
U XUMHYECKHE CBOWCTBAa (B3aMMOJCHCTBHE CO IIEIOYHBIMH METaJLUIAMU,
KaueCTBEHHAsl peakluss Ha MHOTOAaTOMHBIE CHOUPTHI). J[lelicTBME Ha OpraHusM
yenoBeka. [[puMeHeHue rmieprHa U STUICHTIIMKOIIS.

®deHoy: CTPOCHHE MOJICKYJbl, (U3MYECKHUE UM XUMHUYECKHE CBOWCTBA.
Toxcuunocts penona. [Ipumenenue enona.

Anpaeruaipl U kemonol. DopManbIeTul, aleTaabIerua: CTPOCHUE, (PU3NIECKUE
U XMMHYECKHUE CBOMCTBA (PEAKIUM OKHUCJICHHUS M BOCCTAHOBJICHHS, KaueCTBEHHBIE
peakium), NoJiy4eHue U MpUMEHECHHUE.

OnHOOCHOBHBIE MpeJieNibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHAs U yKCYCHas
KHUCIJIOTBI: CTpOeHUE, (Pu3NuecKkue U XUMHUYECKHE CBOWCTBa (CBOMCTBa, OOIue st
KJlacca KUCJIOT, peakius dTepudukanum), nolydeHue u npuMmenenue. CteapuHoBas u
OJICMHOBAsl KUCIIOTHI KaK IMPEJCTABUTENIM BBICIIUX KapOOHOBBIX KHCJIOT. Mbula Kak
COJIM BBICIIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JCHCTBHE.

CnoxHbie 2pUphl KaK MPOU3BOIHBIC KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX
a¢upoB. XKupwl. ['maponus xupos. [lpumenenue >xupoB. buomorudeckas poiib
KHUPOB.

VYrneBojsl: cocTaB, KiaccuduKaius yrieBoaoB (MOHO-, AU- U MOJHCAXAPUIBI).
['moko3a — mpocTeilimmii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIBI,
Gu3nuecKkue U XUMHUYECKHe CBOMCTBa (B3ammojelcTBue ¢ ruapokcumom memu(ll),
OKHUCJICHHE aMMHAa4YHbIM PacTBOPOM okcuja cepedpa(l), BoccraHoBiIeHUE, OpoKkeHHE
TJIIOKO3bI), HAaXOXJEHWE B TMpUPOJE, MPUMEHEHUE, OHOJIOTHYEeCcKas pOJib.
dorocunTe3. DpyKTO3a KaKk U30MEP TIIFOKO3BI.

KpaxMan u nemnronio3a Kak HOpuUpoaHble moiuMmepbl. CTpoeHHE Kpaxmaia U
HeUtono3bl.  PuU3MUecKue W XMMHUYECKHE CBOWCTBA Kpaxmana (TUAPOIU3,
KaueCTBEHHAs pEeaKUus C HOJIOM).

OKCHEpUMEHTAIIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBpaALICHUN:
MpOBEJEHUE, HAONIOJEHWE W OINMUCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIECHHE 3TAaHOJIA
okcugoM wmenu(ll)), mMHOroatroMHbBIX CcHUPTOB (B3aUMOJEUCTBUE TIIMLEPUHA C
ruapokcuaom meau(ll)), anpaerugoB (OKUCIEHME aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u rugpokcugom wmeu(ll), B3ammogelicTBue Kpaxmaiga C HOJOM),
MPOBENICHNUE MPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuéTnble 3anaum.

Boluncnenus 1o ypaBHEHUIO XUMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa pEaKIUU IO U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOAYKTOB PEAKIIUH ).



A3oTcoaepKale OpraHuu4eCKue COEqUHECHUS.

AMMHOKHUCTOTHI Kak aM(OTEpHbIE OpraHUYEeCKUe coequHeHus. Duznueckue u
XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMmepe TrhuuuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapbl.

benku kak mNpUPOAHBIE BBICOKOMOJEKYISIPHBIE coenuHeHus. llepBuunasi,
BTOpUYHAsT M TPETUYHAS CTPYKTypa OeikoB. XHMHUYECKHE CBOHCTBA OCJIKOB:
TUAPOJIU3, ICHATypalusl, KaueCTBEHHbIE PEaKIIUU Ha OCIIKU.

OKCINEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAIICHUN:
HaOJII0JICHUE W OINHCAHUE JEMOHCTPALMOHHBIX ONBITOB: JIEHATYpalus OCJIKOB MpH
HarpeBaHWU, IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKkyJIsIpHbIE COeINHEHUSA

OCHOBHBIE TOHSITUSI XMMHHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIUMEPHU3ALNU, CPEIHSST MOJICKYJspHas
Macca. OCHOBHBIE METOJbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCAMHEHHN —
MOJIMMEpU3ALINS Y MOJTUKOHAECHCAIUA.

OKCNEPUMEHTAIIBHBIE METOJbl M3YYEHHS BEIIECTB M HX MPEBpaIICHUN:
03HAKOMJICHHE C 00pa3liaMu MPUPOAHBIX W UCKYCCTBEHHBIX BOJIOKOH, IIACTMAacC,
Kay4yKOB.

11 KITIACCBI OBHIASA 1 HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0OCHOBbI XUMHH

XUMHUYECKUN 37eMEeHT. AToM. SIIpo aToma, U30TONBL. DIEKTPOHHAs 000JI0YKa.
DHepreTuyeckue ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaIH, S-, P-, - 3JIEMEHTHI.
Oco0OeHHOCTH pachpeeseHUs] AJIEKTPOHOB IO OpOUTANSIM B aTOMax »IIEMEHTOB
NEPBBIX YETHIPEX MEPUOIOB. DJIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[Tepnonnueckuit 3akoH U llepuonnyeckas cucteMa XUMHUYECKAX JIEMEHTOB /.
N. MengeneeBa. CBsa3p mnepuoaudeckoro 3akoHa u Ilepuonuyueckoil CHUCTEMBbI
xuMuueckux 3yiemMeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOW TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHSI CBOWCTB XUMHUYECKUX DIJIEMEHTOB U
o0pa3yeMbIX UMM TIPOCTBHIX U CIIOKHBIX BEIECTB 0 TPyIIaM U Iepuogam. 3HaUCHUE
MIEPUOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenune BemiecTBa. XUMHUYECKash CBA3b. Buabl XUMHUYECKOW CBS3HU
(KOBaJEHTHAs] HEMOJIIpHAsl M TOJIApHAs, HOHHAs, MeTajinyeckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOHW CBsi3u (OOMEHHBII ©  JOHOPHO-
akuenTopHbeiil). Bopopoanass cBA3b. BalleHTHOCTb. DJIEKTPOOTPULATEIBbHOCTb.
Crenensb okucnenus. IoHbI: KATUOHBI U AHUOHBI.

BemiecTBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA
cocTaBa BeIIECTBA. THUIBl KPUCTAUIMYECKUX PEIMIETOK. 3aBHCUMOCTh CBOMCTBa
BEIIECTB OT THNA KPUCTAUIMYECKON PEIIETKH.



[Tondatue o npucnepcHbIX cucteMax. VICTUHHBIE W KOJJIOUIHBIE PACTBOPBI.
MaccoBas 10J BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BEIIECTB. [ eHeThueckass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJICKAIIUX K Pa3JIUYHBIM KJaccaM.

Xumunueckas — peakius.  Kmaccudukamus — XMMUYECKMX — peaknuil B
HEOPraHUYECKOM MU OPTaHUYECKON XMMHUU. 3aKOH COXPAaHEHHS] MACChI BEIIECTB, 3aKOH
COXpPAHEHHUS U MPEBPAIICHUS SHEPTUU MTPU XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pa3audHbIX (akTopoB. OOpaTuMble
peakuun. XuMHYECKOe paBHOBecue. DakTOphl, BIMSAIONIME HAa COCTOSIHUE
xuMuudeckoro pasHosecus. [Ipunnun Jle [latense.

OnekTponuTnyeckas auccornuanus. CuiibHbIE U ciadbie d7eKkTpoiauThel. Cpeaa
BOJIHBIX PAaCTBOPOB BELIECTB: KUCIAs, HEUTpaIbHas, IIEJIOYHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCNEPUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB M HX MPEBpallCHUN:
neMoHcTpanusa tabnun «llepuoguyeckas cucrema xumudeckux siaeMeHtoB J[. .
MeHnneneeBay, H3ydeHUE MOJEIEH KPUCTAIMYECKUX PEIIETOK, HAONIOJCHUE W
OMHMCaHWEe JIEMOHCTPAIIMOHHBIX M Ja0OpPATOPHBIX OIBITOB (Pa3JIOKEHHUE MEPOKCUIIA
BOJIOPOJIa B MPUCYTCTBUU KaTAJIU3aTOPa, OMPECICHUE CPEbl PAaCTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCATLHOTO HWHIWKATOPA, PEAKIMU MOHHOTO OOMEHa), MpOBEICHUE
NPaKTHYEeCKON paboThl «BrusHue pa3nuyHbIX (HaKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKkIum».

Pacuérnble 3anaun.

Pacuétel 1o  ypaBHEHUSIM XUMHUYECKHMX pEakluii, B TOM  YHCIE
TEPMOXHUMHUYECKHE PACUYETHI, pACUETHI C MCIOJIB30BAHUEM IOHATUS «MAacCOBas JOJIA
BEILECTBAY.

Heopranuueckast xumusi

Hewmeramnel. [lonoxxenne HemeTamioB B lleproanyeckor CUCTEME XUMHUYECKUX
anemenToB [[. M. MennaeneeBa u 0CoOEHHOCTH CTpoeHHUsT aTomMoB. Duzmveckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHUS HEMETALIOB (Ha MpUMEpEe KHUCIOPOHa, CEphI,
docdopa u yriaeposa).

XWUMHUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
docdopa, yraeposa u KpeMHUS) U UX COSAMHEHHUH (OKCUAOB, KUCIOPOICOAECPKAITUX
KHCJIOT, BOJOPOJHBIX COETUHEHHH).

[IpruMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCUHEHUM.

Meramibl. Ilonoxenne meramnoB B Ilepuoamyeckoil cHCTEME XHUMUUYECKHUX
anemenToB J[. . MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O00O0JIOYEK
aToMoB MeTaiioB. OOmme ¢usndeckue cBoiicTBa MeTaioB. CIUlaBbl METAIIOB.
DIIEKTPOXUMHUYECKHUM PSiJl HANPSIKEHUN METAIIJIOB.



XUMUYECKHE CBOMCTBAa BAXKHEHIIMX METAUIOB (HATpUM, Kajaui, KalabIuH,
MarHui, allfOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHUH.

OO6mume crnocoObl nomydeHus: MeTaioB. [IpumeHeHue MmeTamwsioB B OBITY U
TEXHUKE.

OKCNEPUMEHTAIBHBIE METOJbl M3YYEHUS BEIIECTB W UX MPEBPALICHUI:
M3yUeHUE KOJUIEKIMU «MeTauiasl U CIUIaBbl», 00pa3lloB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/lad, HAONIOJEHWE U OMNHCAaHWE JEMOHCTPAIIMOHHBIX H
Ja00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHUIA AIIOMUHUS C PacCTBOPAMHU
KHUCJIOT U IIeJ0Uel, KAYeCTBEHHbBIC PEaKI[MU Ha KATUOHBI METAJJIOB).

PacuétHnle 3agaun.

Pacuétel maccel BemecTBa WM 00bEMa Tra3oB MO H3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WU O00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIUH, €CIU OJHO U3
BEIIECTB UMEET IPUMECH.

XHUMHA ¥ )KU3Hb

Pons xumum B oOecriedeHWH HKOJOTHUECKON, IHEPreTHUUECKOW M MHIIEBOM
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL. [loHSATHE O HAydyHBIX MeETOJaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnenust 06 OOUUX HAYYHBIX MPUHIMIAX MPOMBIIIUICHHOTO MOJTYyYCHUS
BAKHEHIIIMX BEILIECTB.

YemoBek B MHUPE BEIIECTB W MaTEPUANIOB: BAXHEUIIWE CTPOUTEIIbHbBIC
MaTepUaJIbl, KOHCTPYKIIMOHHBIE MATEPUAIIBI, KPACKH, CTEKIIO, KEPAMUKa, MaTCpHUAIIbI
JUTSL DJICKTPOHHMKH, HAHOMATEpHUAJIbl, OpTaHUYECKHUE U MUHEPAJIbHBIC YA0OpEHUS.
XUMHS U 3I0POBBE YEJIOBEKA: MIPaBUJIa UCIIOIb30BAHUS JIEKAPCTBEHHBIX IIPEMAPaTOB,
nmpaBujIa 0€30MacHOr0 MCIOJIB30BaHMS IIpenapaToB OBITOBOM XUMHUH B TIOBCETHEBHOM
JKU3HU.

3. TEMATUYECKOE IINTAHUPOBAHUE

10 KITIACCBI
Ne | HammeHnoBanue Oo0mee KoandecTBO 4acoB, OTBeIeHHBIX HA:
n/m | pasuesia, TeMbl KOJIHYECTBO | KOHTPOJIbHbIE | IPAKTHYECKHE | MPOEKTHYIO U
4acoB padoThI padoThI HCCJIe0BATEIbCKYIO
AeATeIbHOCTh
1 | Pa3men 1. 3

Teopernyeckue 0CHOBBI

OPraHu4ecKor XUMHH
1.1 | [Ipenmer oprannyecKon 3 1

xumuu. Teopus
CTPOEHHMS OPraHUYECKUX
coenuHeHuit A. M.
byrneposa




Paznea 2.
Yr1eBo10poasl

13

2.1

IIpenenbHble
YIJIEBOAOPOABI —
aJIKaHbl

2.2

Henpenenbnsie
YIJI€BOJOPObI: AJIKEHBI,
aJIKa/IuEHBbl, aJTKUHBI

2.3

ApomaTtnyeckue
YTIEBOAOPOIbI

24

[IpupoHbIE HCTOYHUKHU
YTIEBOAOPOJIOB H UX
nepepaboTka

Paznen 3.
Kucaopoacoaep:xamme
OpraHuvecKue
COCAUHCHUSA

13

3.1

Cruprel. ®enon

3.2

AJberuanl.
KapGoHoBBIE KHUCTOTHI.
CrnosxHble 3¢upbl

3.3

VriaeBoasl

Paznen 4.
A3oTcoaepxamme
OpraHuvyecKue
coeqMHEHHUs

4.1

AMUHEL
AmMuHoOKuCIOTEL benku

Pa3znea 5.
BbicokomoJieRy IsipHbIE
coeMHEeHUsl

5.1

[TInactmaccel. Kayuyku.
Bosokna

11 KITIACCBI

Ne
n/n

HaunumenoBanue
pa3naesa, TeMbl

Oo01ee
KOJIHYECTBO
4acoB

KoanuecTBo 4YacoB, OTBECACHHbIX HaA:

KOHTPOJIbHbIE
padoThI

NpaKkTHYecKHe
padoThI

NMPOEKTHYIO H
HCCIIe0BATEIbCKYIO
AesITeJIbHOCTh

Pazpean 1.
Teopernyeckue 0CHOBBI
XUMHUHU

13

1.1

CrpoeHue aToMOB.
[Iepuonnueckuii 3aK0H U
[lepuoanueckas cucrtema




XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa

1.2 | Crpoenue BemecTsa. 4
MHuoroo0pa3ue BeImecTs
1.3 | Xumuueckue peakiuu 6
2 | Pa3men 2. 17
Heoprannueckas
XHMHS
2.1 | Meramibl 6
2.2 | Hemeramibl 9
2.3 | CBsI3b HEOPraHUYECKUX U 2
OpPraHUYeCcKUX BEIIECTB
3 | Pa3nea 3. Xumus u 4
KU3Hb
3.1 | XuMmus v )Ku3Hb 4







