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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COQO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaraM OCBOCHHS OOy4aroUUMUCS
IPOrpaMM CpeAaHero obmiero oopa3oBaHus (JTUYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM).
HayyHo-meTtonnueckoif OCHOBOM Il pa3pabOTKU IUIAHUPYEMBIX pPE3ylIbTaTOB OCBOCHHUS
IPOrpaMM CPETHEro OOIIEro 00pa30BaHus SBISETCS CUCTEMHO-ACATEIbHOCTHBINA OIXO]I.

B cooTBeTCTBUU C CHUCTEMHO-AESTEILHOCTHBIM MOAXOJOM B CTPYKTYpE JHYHOCTHBIX
pEe3yabTaToOB OCBOCHUSI TpenMeTra «XUMHUS» Ha YpOBHE CpEAHEro oO0IIero oOpa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTABIISIONIME:

OCO3HAHUE OOYYAIOMIMMUCS POCCUICKONW TpaklaHCKOM UACHTUYHOCTU — TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIPEIEIICHHUIO;

HaJIM4KUe MOTUBAIMU K 00YUYEHHUIO;

IeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUM JIMYHOCTH HA OCHOBE KIIFOYEBBIX
[IEHHOCTEN U UCTOPUYECKUX TPAJAUIIMIA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYalOIIUXCSI PYKOBOJCTBOBATHCS B CBOEH JIESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH  YCTaHOBKAMH, MPUCYIIMMHU LEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0pa3oBaHus;

HAJIMYME MPABOCO3HAHUS SKOJOTUYECKON KYJIBTYphl M CIIOCOOHOCTU CTaBUTh LIETU U
CTPOUTH KU3HEHHBIC IJIAHBI.

JIngyHOCTHBIE pe3yabTaTbl OCBOCHUS NpeaMeTa «XUMUsSD AOCTUTAIOTCS B EIMHCTBE
y4eOHOM ¥ BOCIUTATEIBHOW JEATETLHOCTH B COOTBETCTBHU C TYMaHUCTUYECKUMH,
COLMOKYJBTYPHBIMH, JIyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH W HJ€alaMud POCCUUCKOTrO
IPaKJAHCKOTO OOIIECTBa, MPUHATHIMA B OOIIECTBE HOPMAMH W MpPaBUJIaMU TIOBEJICHMS,
CIOCOOCTBYIOITUMU MPOIIECCaM CaAMOIIO3HAHMSI, CAMOPA3BUTHS ¥ HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH OOYYaIOIIHNXCH.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS MpeaMeTa « XUMHUsS» OTpaxaroT cHOPMUPOBAHHOCTD
OMbITa TIO3HABATEILHON W TMPAKTUYECKOW JEeATEIBbHOCTH OOYydYaloImMXCs M0 peann3aluu
MPUHSATHIX B 00I1IECTBE IICHHOCTEM, B TOM YKCIIE B YaCTH:

1) rpamaaHCKOro BOCTIUTAHUSA:

OCO3HAHUs 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAXKEHUSI K
3aKOHY U MPaBOIMOPAIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBUJIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOMW JIEATETLHOCTH MPH CO3MAHUH YUEOHBIX MMPOEKTOB,
pEeIIeHNH YYEOHBIX U MO3HABATENIbHBIX 33/1a4, BBIMOTHEHUN XUMAYECKUX SKCTIEPUMEHTOB;

CrIoCOOHOCTH MTOHUMATh W PUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIU3E PA3TMYHBIX BUJIOB YU€OHOU NESITEIIbHOCTH;

2) NaTpUOTHYECKOT0 BOCIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHWS K HMCTOPUYECKOMY M HAyYHOMY HACIIEIUI0 OTE€YECTBEHHOM
XUMUWY;

YBOXECHUSI K MPOIECCY TBOpPUECTBA B OONACTH TEOPUM U TMPAKTUUECKOTO MPUMEHCHHUS
XUMUH, OCO3HAHUS TOTO, YTO JOCTIKEHUS HAYKU €CTh Pe3yJbTaT JJIMTEIbHBIX HAOII0ECHUH,
KPOIOTJIUBBIX SKCIIEPUMEHTAIIbHBIX TOMCKOB, TOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB,;

WHTEpEeCa W T[O3HABATEIbHBIX MOTHMBOB B TMOJYYEHUUM U TOCJIEAYIOIIEM aHAJIN3e
uH(MOpMAITIH O TIEPENOBBIX TOCTUKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMHUH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUSA .

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CUTYallUW, CBA3aHHBIE C XWMHYECKUMU SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE IMOBEICHHE W TMOCTYNKH CBOMX TOBapUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIIKOB;

4) popmupoBaHus KyJbTypbl 310POBbSI:



NOHUMAaHUsl IIEHHOCTEeM 310poBoro u 0Oe3omacHoro oOpa3a >KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3710POBBIO;

coOmitoieHus mpaBuil 0€30MacHOTO OOpallleHusl C BEIeCTBAaMU B OBITY, MOBCEIHEBHON
KU3HU U B TPYAOBOU JIEATENBHOCTH;

NOHUMAHMUS I[IEHHOCTU TPaBWJI HWHIUBUIYATBHOTO M KOJUICKTUBHOIO O€30I1aCHOTO
NOBEJECHUS B CUTYalIMX, YTPOKAIOIIMX 3[I0POBBIO U )KU3HHU JIFOIEH;

OCO3HAHUSI TIOCJIEJCTBUNA U HENPUATHUS BPEAHBIX NMPUBBIYEK (YNOTPEOJICHUs ajKOTOJIs,
HApPKOTUKOB, KypEHHUS);

5) Tpy1oBOro BOCHIUTAHMSA:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEI0BATEIbCKOM JEATEIbHOCTH,
0OIIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX JAEATEIBHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUM NPAKTUYECKUX 3a1a4 COLMAJIbHON
HAMPAaBIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3yYeHHIO Mpodeccuil pa3inyHOro poja, B TOM YHCIEe Ha
OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHHI 110 XMMHUH;

YBAXEHUS K TPYLY, JIIOASIM TPYZa U pe3ylbTaraMm TPYIOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHUAYAJbHON TpaeKTOpUU OOpa3oBaHUs,
Oynyiei npodeccun U peanu3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEeOHO CTEN 00111eCTBa;

6) IK0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH 1EJIeCO00Pa3HOTO OTHOIIEHUS K IPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMIIe;

MOHUMAaHUS TI00AJTBHOTO XapaKTepa IKOJOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHUX
IIPOLIECCOB Ha COCTOSTHUE IPUPOIHOU U COLIMAIBHOM CPEbI;

OCO3HAHUSI HEOOXOAMMOCTH UCIOJIb30BAHUS TOCTHXKEHUN XUMUU VISl PEIICHUS BOTIPOCOB
PaLMOHAJIBHOTO IIPUPOIOITIOIB30BaAHUS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, IMPUHOCAIIUX BPEH OKPYXNKAOUIEH NPUPOIHOU Cpene,
YMEHUSI TPOTHO3UPOBATH HEOIATOMPUSATHBIE SKOJIOTMUECKUE TIOCIEICTBUS MPEATPUHUMASMBIX
JNEUCTBUM U ITPENOTBPALLATD UX;

HAJIMYKSL PA3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIBTYpPbI, OIBITA
JNEATEIBHOCTH  JKOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCSI MMHU B
MO3HABATEIILHOW, KOMMYHHKATUBHOM U COIMAJILHOM TMpPaKTUKE, CIOCOOHOCTH M YMEHHS
aAKTUBHO MTPOTHUBOCTOSITH HUIEOJIOTHU XeMOhooHH;

7) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKU U OOIIECTBEHHOW MPAKTUKH;

NOHUMAaHUS CleNU(PUKA XUMHUU Kak HayKd, OCO3HaHMs €€ poilu B (PopMuUpoBaHUU
pPalMOHAJIPHOTO  HAYYHOTO  MBINUICHUS, CO3JaHUHM  IEJIOCTHOTO  MPEACTaBICHUS 00
OKpPYXXaloIIEM MHUPE KaK O €IUHCTBE IMPUPOAbI M YEJIOBEKA, B IIO3HAHWM IPUPOIHBIX
3aKOHOMEPHOCTEW U pelIeHnH MpoOIeM COXpaHESHHsI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUU JJISi COBPEMEHHOW IMBUIIM3AINH: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH W BAKHOW POJIM B CO3JaHWUU HOBOUM 0a3bl MaTepHabHOU
KYJBTYPBI, pEIIEHUH TTI00ATBHBIX MPOOJIEM YCTOMUYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOMH,
DHEPIeTUYCCKOM, IHMIINEBOM M HSKOJOTHYSCKOM O€30IaCHOCTH, B PAa3BUTHH MEIMIIUHBI,
o0ecreueHn  yCIOBUN YCTICIITHOTO TPY/la U AKOJIOTUYECKH KOM(MDOPTHON KU3HU KAXKIIOTO WieHA
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: IIOHHUMAaHUS CYIIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTU HUCIIONH30BATh MOMydyaeMbIe 3HAHUS TS
aHann3a U OOBSICHEHUS SBICHUN OKPYXKAIOIIETO MUpA M MPOUCXOIAIUX B HEM W3MCHCHHH,
YMEHUS JieJlaTh OOOCHOBAHHBIC 3aKIIIOUEHHUS HAa OCHOBE HAyYHBIX (DAKTOB W HMEIOLTUXCS
JAHHBIX C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIbHO HKCMOJb30BaTh XWMHUYECKWE 3HAHWS [IJISl  PEIICHUS
po0JIeM B pealbHbIX KU3HEHHBIX CUTYAITUSX;

MHTEPECA K MO3HAHUIO U UCCIIEA0BATEIIbCKOUN NEATEIIbHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BAHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUM II0 XHUMHUHA B COOTBETCTBUU C KW3HCHHBIMU
MOTPEOHOCTSAMU;



UHTEpeca K OCOOCHHOCTAM Tpyda B pa3iIuyHbIX cdepax npodeccuoHanibHON
NEeSTETBHOCTH.

METAHNHPEIAMETHBIE PE3VYJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHUSA YYEOHOTO mMpeAMeTa «XUMHUS» Ha YpPOBHE
cpeaHero o01ero 0oOpa3oBaHus BKJIIOUAIOT:

3HaYMMbIE IS (POPMHUPOBAHHUS MHPOBO33PECHHSI OOYUAIOIIUXCA MEXKIUCIUTUIMHAPHBIC
(MexXnpeaMeTHbIE) OOIICHAyYHbIE MOHATHUS, OTPAXKAIOIIME LIEITOCTHOCTh HAYYHOW KapTHHBI
MHpa U CleUU(PHUKYy METOAOB MO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPTUsi, SBJICHHUE, MPOIECC, CHUCTEMa, Hay4YHbIH (HaKT, MPHUHIIMI, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, HCCIEAOBaHUE, HAOMIONCHNUE, U3MEpPEHUE, SKCIEPUMEHT U
Jpyrue);

YHUBEpCaJbHble  y4yeOHble  JAelcTBUS  (IO3HABaTelIbHbIE,  KOMMYHHUKAaTUBHBIE,
pEeryasTHUBHBIE), obecrneunBarone ¢GopMUpoBaHUE (DYHKIIMOHATBHOW TPaAaMOTHOCTH U
COLIMAJIBHON KOMIIETEHIIMH 00Y4arOIINXCS;

COCOOHOCTh  OOy4YarolUXcsl  MCIOJb30BaTh  OCBOCHHBIE  MEXKJIMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA W YHUBEpCaJIbHbIE y4eOHbIE JCUCTBUS B IIO3HABATEIBHOU H
COLIMAJIbHOM ITPAKTHKE.

MeTtanpeMeTHbIE pPE3YyJbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAJIbHBIMU YUYEOHBIMU
MO3HAaBaTEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYISATUBHBIMU JEHCTBUSMU.

OByaieHHe YHMBEPCAJbHBIMHM Y4eOHbIMH N03HABATEIbHBIMHU ACHCTBUAMM:

1) 6a3oBbIe JJOrNYeCKHeE IeHCTBHS:

CaMOCTOSATENIbHO (OPMYIHpPOBaTh W AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENU JEATeIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JIOCTHUKEHUS,
COOTHOCHUTB PE3YyNbTaThl IEATEIIbHOCTU C IOCTABICHHBIMH LIEJISIMH;

MCIIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPHUEMBI JIOTHUECKOTO MBIIUICHUS — BBIACIATH
XapaKTepHbIE TMPU3HAKKA TOHATHUM M yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOUIUE MOHITHS 1JI11 O0BSICHEHUS OTAEIbHBIX (DAKTOB U SBIICHUI;

BBIOMpATh OCHOBAaHWA W KPUTEPUU 7Sl KJIaCCU(UKALMKM BEUIECTB M XUMHUYECKHX
peaKkuui;

YCTaHABIMBAaTh MPUYMHHO-CIIEJICTBEHHBIE CBS3U MEKY U3yYaeMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUsl (MHIYKTUBHbBIC, IEAYKTHBHBIC, IO AaHAJIOTHH),
BBISIBIISITh 3AKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMaTPUBAEMBIX SABJICHUAX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJIFOUEHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIIONb3YyEMbIE B XUMUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIENIM, MPeoOpa3OBBIBATH MOJEIbHBIE MNPEACTABICHUS — XUMHUYECKHMH 3HAK (CHUMBO)
AIIEMEHTa, XUMHUYecKass (opMysa, ypaBHEHUE XUMUYECKON PeaKIi — MPU PEIIEHUN YYEOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 3a]a4, IPUMEHSATh Ha3BaHHbBIE MOJEIbHBIE MPEICTABICHUS
JUTSI BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUil.

2) 0a30BbIe HCCIEA0BATEIbCKUE TeHCTBHUA:

BJ1a/IETh OCHOBAMU METOJIOB HAYYHOTO [MO3HAHMSI BEIIECTB U XUMHUECKUX PEaAKIIUi;

dopMynupoBaTh UEAM M 3aJa4d  MCCIEAOBAHMS, WCIOIb30BaTh IIOCTABICHHBIE M
CaMOCTOSATENIbHO CPOPMYITUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1St POPMUPOBAHMS TUIIOTE3BI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KICHHI;

BIA/IETh HAaBBIKAMHM CAMOCTOSTEIBHOTO IUJIAHUPOBAHUS M TPOBEACHUS YUYECHUUYECKHUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUS HAOII0AATh 32 XOJ0M Ipoliecca, CaMOCTOATENIbHO
MPOTHO3UPOBATh €ro pe3yibrar, (popmynupoBaTh O0OONIEHUS W BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIETATOB UCCIIEIOBAHUS, COCTABISATH 000CHOBAHHBIN OTYET O MPOJIeTIaHHON
pabore;

npuoOpeTaTh OMBIT YYEHUUECKOM MCCIIENOBATEIbCKOM M TPOEKTHOM JEsATEILHOCTH,
NPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEILHOMY MOMCKY METOIOB pEeIIEHUs
NPaKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IUYHBIX METOAOB IMO3HAHMUS.

3) pabora ¢ uH(popManmei:

OpUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHGPOpMAUUU (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XHUMHUYECKOTO COJEp:KaHUs, CIpaBOYHble TmocoOus, pecypcbl HWHTepHera),



aHAJIM3UpOBaTh WH(GOPMALMIO PA3IUYHBIX BHUAOB M (OpM TMpencTaBlieHUs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTD;

GbopMynupoBaTh 3ampoChl U MPUMEHATH pPa3IUYHbIE METOJbl MPU TIOMCKE U OTOOpE
uH(pOpMALIK, HEOOXOAUMOM ISl BBIMIOIHEHUS YUYEOHBIX 3a]1a4 ONpeIeIEHHOTO TUIIA;

nprOOpeTaTh OMbBIT UCIOIb30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BRIOMpAaTh ONTUMAIBHYIO (pOopMY MpeacTaBlieHus HHPOpMaIU (CXEMBI,
rpaduku, AuarpaMMsl, TaOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KayecTBE CpEACTBA MNpu paboTe C XUMHUYECKOH
uH(boOpMaLMe: MPUMEHATh MEXKIIPEAMETHbIe ((pU3MUECKUEe M MaTeMaTHYeCKUEe) 3HAKU U
CUMBOJIBI, OPMYJIBI, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U TPEOOPa30BhIBATh 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HATIISTHOCTH.

OByaieHHe YHUBEPCAJbHBIMM KOMMYHUKATUBHBIMHM 1eICTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TeMbl B XOJI€ IUAJIOTa W/UIU TUCKYCCUH,
BBICKa3bIBaTh HJieU, (POPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MPEAJIOKEHHOM 3a/1a4H;

BBICTYNaTh C MPE3EHTALUEN pe3yabTaTOB MO3HABATEIHOW NIESITEIBHOCTHU, MOTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPU BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB H3Yy4aeMbIX BEIECTB,
peanu3anuu y4eOHOTO MpoekTa W (OPMYIUPOBATh BHIBOJBI MO Pe3ylbTaTaM IMPOBENEHHBIX
MCCJIEIOBAaHUN MTyTEM COTIACOBAHUS MO3UIIMN B X0/I€ 0OCYXJACHHUS U1 OOMEHA MHEHUSAMH.

OByaieHHe YHMBEPCAJbHBIMH PeryJISTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYHIECTBIISITh CBOIO IMO3HABATEIBHYIO NIESITEIBHOCTb,
onpezensis e€ 1enu W 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEO0OXOIUMOCTH KOPPEKTUPOBATH
MpeajiaraeMblii allrTOPUTM JICUCTBUIN TIPU BBHIMOJIHEHUH YYEOHBIX M MCCIIEOBATEIbCKUX 3a/1a4,
BBIOMpATh Hanbosee A3PGHEKTUBHBIN CIOCOO MX PEIICHUs ¢ YUETOM MOTyUYEeHUsI HOBBIX 3HAHUMU O
BEIECTBAX U XUMHUYECKUX PEAKIUSX;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEM JEATEIbHOCTM HAa OCHOBE CaMOaHAIW3a |
CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHbIE pe3ysbTaThl OCBOEHUS Kypca « OpraHuuecKkas XuMHUsD OTPaXkKaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNA O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHO-
HaydyHOW KapTHHBI MHUpPa, POJIM XUMHUU B TIO3HAHWHU SIBIICHHM TPHUPOALI, B (HOPMUPOBAHUU
MBIIUICHUS U KYJABTYPBhl JTUYHOCTH, €€ (DYHKIIMOHAJIBLHOM TpaMOTHOCTHU, HEOOXOIUMOMW IS
pEeIICHUST TPAKTUYECKUX 3a7ad W OKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOU CPELIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJIATAOIINE
MOHATHUS (XUMHYECKUHN DIIEMEHT, aTOM, MJIEKTPOHHAsE 000JI09YKa aroMa, MOJIEKYJIa, BAJICHTHOCT,
AIIEKTPOOTPHUIIATEIFHOCTh, XUMUYECKas CBSI3b, CTPYKTypHas dopmyna (pa3BépHyTas u
COKpami€HHasl), MOJIb, MOJISIpHAas Macca, MOJSIPHBIA OOBEM, YINIEPOIHBIM  CKEJIET,
(GyHKIIMOHAIBHAS TPYITA, pagukal, WU30MEpHUsi, U30MEPhI, TOMOJOTUYECKUN PsiJl, TOMOJIOTH,
YIJIEBOJOPO/IBI, KHCIOPOA U a30TCOAECPKAIIME COCTUHEHNS, MOHOMED, MOJIIMMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS); TEOPUM U 3aKOHBI (TEOpHsi CTPOECHUSA
oprannueckux BemecTB A. M. bymiepoBa, 3akoH COXpaHEHUSI MAacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMUS, JICKAIIUE B
OCHOBE MOHWMAHUS MPUYMHHOCTH W CUCTEMHOCTU XMMHUYECKUX SBICHHUH, (DaKTOJIOTHYECKHE
CBEIICHUS O CBOMCTBaX, COCTaBe, MOJYyYECHWH W OE30MaCHOM HCTOJIh30BAHUN BaKHEHIIIHMX
OpTraHUYECKUX BEIIECTB B OBITY ¥ MPAKTUIECCKON JIEATETLHOCTH YETIOBEKA;

c(hopMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHbIC MPU3HAKU TMOHATUM, YCTAaHABIIUBATh
WX B3aMMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOIIHUE MTOHATHUS IPU OMUCAHUU COCTABA, CTPOEHHUS
Y MPEBPALICHUN OPTraHUYECKUX COCUHEHUN;



c(hOpMHUPOBAHHOCTh YMEHUH HMCIOJB30BaTh XUMUYECKYI0 CHMBOJMKY JIJIi COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOHN) QOpMYya OpraHUYeCcKuX
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUN, U3TOTaBINBATh MOJIETU MOJEKY]I OpraHUYeCKUX
BEIECTB ISl WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

chOpMHUPOBAaHHOCTh  yYMEHUM  yCTaHABIMBATh  MPUHAUIEKHOCTb  HU3YUYEHHBIX
OpraHUYeCKUX BEIIECTB IO KX COCTaBy W CTPOEHHUIO K OIpPEAeNIEHHOMY KJaccy/TpyIine
COEJIMHEHUN (Yrs1eBOI0pOIbl, KHUCIIOPOJ u a30Tcoep Kale COCJIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COCJIMHEHUS ), 1aBaTh UM Ha3BaHUs [0 CUCTEMAaTUYECKONH HOMEHKIAType
(IUPAC), a Takke NMPUBOAUTH TPHUBHAJIbHBIC HAa3BaHUS OTJACIbHBIX OPraHMYCCKHX BEIICCTB
(oTUsIeH, TPOMWIEH, aleTWIEH, JSTUJICHIIMKOIb, DIHIEpUH, QeHol, (opmalbaerus,
aneTaibAeru]l, MypaBbuHasl KUCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAsl KUCIOTA, CTEApUHOBAs
KHCIIOTa, TII0K03a, (PpyKTO3a, KpaxmMall, [eJITI0103a, [NIUIHH);

c(hOpMHUPOBAHHOCTh YMEHUSI ONPEACNATh BUABI XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEIMHEHUSIX (OJJMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJOKEHUS TEOPUU CTPOCHHUS OPTraHUYECKHUX
BemecTB A. M. bytiepoBa /st 0ObsICHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAHEHHUS MACChI BEIIECTB;

c(hOpMHPOBAaHHOCTh YMEHHUH XapakTepU30BaTh COCTaB, CTpOEHUE, (U3UYECKUE U
XUMUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPTraHUYECKHUX
BeIIeCTB (METaH, 3TaH, STWUJICH, NPOIMJICH, aleTuiieH, OyraaueH-1,3, MerwnOyraaueH-1,3,
OEH30JI, METaHOJI, 3TAHOJ, ITUJICHIJIMKOb, [TUIEPUH, (PEHON, alleTalIbJIeTU, MypaBbUHAS U
YKCYCHasi ~ KHCIIOTBI, DJIIOKO3a, Kpaxmal, IeJUI003a, AaMUHOYKCYyCHash  KHCJIOTa),
WUTIOCTPUPOBATh TEHETHYECKYI0 CBA3b MEXKJYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN C UCIIOJIb30BAHUEM CTPYKTYPHBIX opmyT;

c(hOpMHUPOBAHHOCTh YMEHHMS XapaKTEpPU30BaTh HCTOUYHUKH YITIEBOJOPOMHOTO ChIPbS
(HedTh, TPUPOIHBIN Ta3, yroib), CIOCOOBI WX MEPepabOTKH U MPAKTUYECKOE MPUMEHEHUE
MIPOJYKTOB MepepaboTKu;

c(hOpMHPOBAHHOCTh YMEHUW TPOBOAUTH BBIYHCICHUS 10 XUMHUYECKHUM YpaBHEHUSIM
(Macchl, 00bE€Ma, KOIMYECTBA MCXOIHOTO BEIECTBA WM TMPOAYKTA PEAKIUU 1O HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB MUJIM MPOIYKTOB PEAKIIUN );

c(hopMHUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOM 3HAHWM 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, WCMIOJb3YEeMBbIX B XHMHH TPU HU3YYCHHH BEHIECTB M XHUMHUYECKUX SIBICHUU
(HabmroneHune, W3MEpPEHUE, OJKCIEPUMEHT, MOJEIUPOBAHNE), UCIOJIb30BaTh CHCTEMHbBIC
XUMUYECKUE 3HAHMS JUIsl TPUHATHAS PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CHUTYyaIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

c(hOopMHUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJTH30BAHUS XUMUYECKON TOCY/ION U
71a00paTOPHBIM 000PYIOBAaHUEM, a TaK)Ke IpaBUiia OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIIMSIMU TI0 BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKHUX OTIHITOB,;

c(hOpMHPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBHIMOJHATh XUMHUYECKUH HSKCIIEPUMEHT
(mpeBpallieHrs OPraHMYECKUX BEIIECTB MPU HArpeBaHUH, MOJIYICHUE dTUJICHA U U3YYEHHUE €TO
CBOMCTB, Kaue€CTBCHHBIC PEAKIUM OPTraHWYECKHX BEIIECTB, JCHATyparus OETKOB Mpu
HarpeBaHWM, I[BETHBIC PEAKIIMN OEJIKOB) B COOTBETCTBUH C MPABUJIAMH TEXHUKH O€30TaCHOCTH
py OOpAIleHUU C BEIIECTBAMHU U JIAOOPATOPHBIM O00OPYIOBAHUEM, MPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (OpPME 3aluCH YpaBHEHUW COOTBETCTBYIOIIMX PEAKIHA U
(bopMyITHpOBaTh BHIBOIBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTHYECKU aHAJTU3UPOBATh XUMHUYECKYI0 HH(POpPMAITUIO,
MOJIy9aeMYI0 M3 Pa3HbIX UCTOYHUKOB (CpefcTBa MaccoBoi nHdopmaruu, HTEpHET 1 ApyTHX);

c(hOpMHPOBAHHOCTh YMEHUW COOMIOAATh TMpaBHJIa DKOJOTHUYECKU I1e71eCO00pa3HOTro
MOBEACHUS B OBITY W TPYAOBOM JACSITEIBHOCTH B IIENIAX COXPAHEHHS CBOETO 3J0POBBS H
OKpY>Karolel TPUPOHON CPe/bl, 0CO3HABATh OMACHOCTh BO3JICUCTBUS HA JKUBBIC OPTaHU3MbI
OTIPEICIEHHBIX OPTaHWYECKUX BEMIECTB, MOHUMAas cmbich mokazarens [IJIK, moscHaTe Ha
puMepax CrocoObl YMEHBIIICHHSI U MPEAOTBPAIICHUSI UX BPETHOTO BO3JCHCTBUS HA OPTaHU3M
YeJI0BEKa,

JUTsT OOYYaIOIIUXCSl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHUE MPUMEHSTH
3HAHMSA 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUTSL  CJETBIX W CIa0OBUIANIMX OOYYaIOMUXCs: YMEHHE WCIOIb30BaTh pebeHO-
TOYEUHYIO cucTeMy ob0o3HaueHuit JI. bpaiins nns 3anucu xumudeckux Gopmyi.



11 KJIACC

[IpenmeTHble pe3ynbraThl OCBOEHUS Kypca «OOmass M HeOpraHuyeckas XUMHUSH)
OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh TMPEACTABICHUN: O XHUMHYECKOW COCTABIAIONICH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MUpa, POJIM XUMHUU B TO3HAHUM SIBJICHUW MPUPOABI, B (POPMUPOBAHUU
MBIIIJICHUS U KYJABTYPbl JUYHOCTH, €€ (YHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOTUMOM st
pEelICHUs] TPAKTUYECKUX 3aJad U OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO Y IPUPOJHOU CPENE;

BJIAJICHUE CHUCTEMOM XHWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
TOHATHS (XUMHUYCSCKUHN 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIDHBIM OOBEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XHMMHUYecKasi CBA3b (KOBaJIGHTHAas, WOHHAs, MeETauInyeckasi, BOJOPOIHAs),
KpUCTAUIMYECKAsd PpEIIETKA, THUMbBlI XHUMUYECKUX PEaKIUd, pacTBOp, dJIEKTPOJIHTHI,
HEJJICKTPOJIUTBL, JIEKTPOJIUTUYECKAS AUCCOLMALNS, OKUCIUTEID, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM  peakiMi, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKOM Juccoluanuu, nepuoandeckurd 3axkoH /. M. Menneneesa, 3akoH
COXpPAHEHUsI MACChl BELIECTB, 3AKOH COXPAHEHMS U MPEBPALLCHUS YHEPIUU IPU XUMUUYECKUX
peaKkiusaxX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK XUMHUHU, MHUPOBO33PEHUECKHE 3HAHMS,
JeXKale B OCHOBE IIOHMMAaHHUS NPUYMHHOCTM M CUCTEMHOCTH XUMUYECKUX SIBICHUM,
(haKTOJIOTUYECKUE CBEICHUSI O CBOMCTBAaX, COCTABE, MOMYUYCHUHU U O€30TTaCHOM HCTOIb30BaHUU
BAYXHEUIITUX HEOPTAaHUUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM JIEITEIbHOCTH YEJIOBEKA,

c(hOopMHUPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHbIC MPU3HAKU MMOHATUM, YCTaHABIUBATh
UX B3aUMOCBS3b, UCIIOIB30BaTh COOTBETCTBYIOIIME ITOHATUSA IPU ONMKMCAHUU HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOopMHUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XMMHUYECKYI0 CHMBOJMKY JIJISi COCTaBICHUS

OpMyJl BELIECTB M YPABHEHUNW XHUMHUYECKHUX PEAKLUHUM, CHUCTEMAaTUYECKYH) HOMEHKJIATYPY
IUPAC) u TpuBuanbHbIE Ha3BaHUS OTAEIBHBIX HEOPraHMYECKUX BeEIIeCTB (yrapHblidi ras,
YIJIEKUCIIBIA a3, aMMUAK, ram€Hasi U3BECTh, HErami€Has M3BECThb, IIUTHEBASI COAA, IIUPUT U
apyrue);

c(hOpMHPOBAHHOCTh YMEHUU OMNpPEACNATh BaJCHTHOCTh U CTENEHb OKUCIEHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PAa3JIMYHOIO COCTaBa, BUJ XHMHUYECKOM CBS3U
(KoBaJieHTHAsA, NOHHAs, METAJUIMUECKasi, BOJIOPOAHAS) B COCIMHEHUSIX, TUIl KPUCTAIITUNYECKOU
pEmIETKM KOHKPETHOTO BellecTBa (aromMHasi, MOJEKYJIspHasi, HOHHAs, MeTaJUTM4ecKas),
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTAHUUYECKUX COCIMHEHNM;

c(hOopMHPOBAHHOCTh YMEHUH yCTAHABIMBATH MPUHAJJICKHOCTh HEOPTAHUUECKUX BEIIECTB
M0 UX COCTaBY K OINpPEAEIEHHOMY KJIacCy/TpyIIe COSTUHEHUN (TPOCThIE BEIIECTBA — METAJIIbI
Y HEMETaJUTbl, OKCHJIbI, OCHOBAHMSI, KUCJIOTHI, aM(POTEPHBIC TUAPOKCUIBI, COJIH);

c(hOpMHPOBAaHHOCTh YMEHUN pPACKPBIBaTh CMBICI mepuonuueckoro 3akona JI. .
MengeneeBa W JEMOHCTPHPOBATH €r0  CHCTEMATU3UPYIONIYIO, OOBSACHHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAaHHOCTh YMEHUH  XapaKTepU30BaTh dIJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKHUX 3JieMeHTOB 1—4 mepuoaoB [leproanueckoil cUCTEMbI XUMUYECKUX 31€MEHTOB J1.
W. MennesneeBa, MCIOIb3ys MOHATUS «S-, P-, O-37€KTPOHHBIC OPOMUTATINY», «IHEPTETHUCCKUE
YPOBHHY», OOBACHITH 3aKOHOMEPHOCTH WM3MEHEHUS CBOWCTB XHUMHYECKHUX JJIEMEHTOB M HX
COCIMHEHUN N0 NepuojaM U rpymnnam llepuoanyeckor CUCTEMBI XUMUYECKHUX JIEMEHTOB /1.
H. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PA3JIMWYHBIX KJIACCOB, IOATBEPXKIATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXIYy HEOPraHMYECKHMHU BEIIECTBAMU C IIOMOLIBK) YpPAaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUS KJIACCH(PUIIUPOBATh XUMUUYECKHUE PEAKIIUU IO PA3TUIHBIM
MpU3HAaKaM (YUCITy W COCTaBy pEarupyrollux BeMECTB, TEIIOBOMY J(h(EKTy peakiud,
W3MEHCHHUIO CTETNCHEH  OKHCIICHHUS DJIEMEHTOB, OOpPaTHMOCTH  PEaKIHWH, Yy4YacCTHIO
Karain3aTopa);



¢(hOpPMHUPOBAHHOCTH YMEHHUI COCTABIISITH YPABHEHHS PEAKIUH PA3INYHbIX THIIOB, MOJHBIC
U COKpalIEHHbIE YPABHEHUS PEaKIMil HIOHHOTO OOMEHA, YYUTHIBAsl YCIOBHS, MIPU KOTOPBIX 3TU
peaKkuuu UayT 10 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIMHU, IMOATBEPKIAIONINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHMYECKUX BEUIECTB, PACIO3HABATh OIBITHBIM IIYTEM HOHBI,
OPUCYTCTBYIOIIME B BOOHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPhIBATh CYHUTHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIX
peaKIMi MOCPEACTBOM COCTABIICHHUS AIEKTPOHHOIO OallaHCa dTUX PEeaAKIUH;

c(hOopMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEAKIIH OT
pazNUYHBIX (DAKTOPOB; XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHUSI B 3aBUCUMOCTH OT
BHeIHero Bo3aencTus (mpuniui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XHWMHUUYECKHE TPOLECCHI, JIekKalIue B
OCHOBE IIPOMBIILJIEHHOTO MOJYyY€HHUs CEPHOM KHUCIIOThI, aMMHaKa, a TaKxke CHOPMUPOBAHHOCTh
npe/cTaBleHn 00 OOIMX HAayYHBIX MPUHIIMIIAX U IKOJOTHYECKHUX MPOOIEeMax XHUMHUYECKOTO
IPOU3BOACTBA;

c(hOpMHUPOBAHHOCTh YMEHHUM MPOBOAUTH BBHIYUCICHHUS C HCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JI0Jisl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHWA Ta30B IMPU XUMHUYECKHX
pEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00BEMY OJHOTO M3 yYaCTBYIOUIUMX B PEAKIIMM BEIIECTB, TEIUIOBOTO 3 dexTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUsI MaCChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS SJHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUMN COOJIOAATh MPaBUJIa MOJIH30BAHUS XUMUYECKON MOCY/ION U
1abopaTopHBIM 000PYIOBAHUEM, a TaKKe IpaBuiIa oOpaIieHus ¢ BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJHATh XUMHUYECKUN SKCIIEPUMEHT
(pa3nokeHHe TEpOKCHUJa BOAOPOJAa B MPUCYTCTBHM KaTaju3aropa, OMpPENEJICHUE CpEebl
PAcTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOTO UHANKATOPA, BIUSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHMUYECKOM PEaKIMH, PEeaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIUU Ha
cynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHUSI, PEIICHUE IKCIIEPUMEHTATbHBIX
3agady o teMaMm «Meramwib»y U «HeMeramwibl») B COOTBETCTBUM C MPAaBWIAMH TEXHUKH
0e30mMacHOCTH TMpU  OOpalleHUuH ¢ BEHIeCTBAMU U JIaOOpaTOPHBIM  OO0OPYIOBAHHEM,
MPENCTABIATh PE3YJAbTaThl XHUMHYECKOTO OHKCIIepUMEHTa B (opMe 3amuch ypaBHEHUU
COOTBETCTBYIOIIUX PEAKINi 1 (OPMYIUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOpMHPOBAHHOCTh YMEHHM KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO0 WH(OpMaIuio,
MOJIy4Ya€MYI0 W3 Pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOW KOMMYHHMKauuu, HMHTepHET u
JPYTHX);

c(hOopMHPOBAaHHOCTh YMEHUW COONOAATh TMpaBHJIa HSKOJIOTHUYECKH 1eTeco00pa3Horo
MOBEACHUS B OBITY W TPYAOBOM MACSATENBHOCTH B IENAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>Karolled MPUPOIAHON CPEIbl, OCO3HABATH OIACHOCTHh BO3JAEHCTBUS HA YKUBBIE OPTaHU3MBI
OmpeeIEHHBIX BEIECTB, MOHUMas cMbIci noka3atesns [1/IK, mosicHaTh Ha mpuMepax crocoobl
YMEHBIUICHUS U MPEIOTBPALICHUS UX BPEAHOTO BO3ICHUCTBUS HA OPTaHU3M YEJIOBEKA,

JUTsl OOYYaIOIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHUE MPUMEHSTH
3HAHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;
JUTSL CIICTIBIX WU CIA0OBUASIIUX OOYYaIOIIUXCS: YMEHHE HCIOIB30BaTh PEbe(HO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaitns mis 3anucu XumMudeckux GopMyi.

COAEPKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMUM



[IpenMer opraHndeckor XMMHM: €€ BOZBHUKHOBEHHUE, PA3BUTHE U 3HAUCHHUE B MOJYYECHUU
HOBBIX BEIIECTB W MarepuanoB. Teopus CTpPOEHUS OpraHMYecKux coeauHeHuid A. M.
bytnepoBa, e€ ocHOBHble mMonoxkeHUs. CTPyKTypHbIE (QOpMYIbl OpPraHUYECKUX BEILECTB.
T'omonorus, n3omepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIWHEHUSX — OJIHMHAPHBIE U
KpAaTHBIE CBA3U.

[IpencraBinenne o0  KiIaccU(pUKAUU  OpraHUYecKux  BemiecTB. HomeHkmarypa
OpraHUYeCKUX COCIUHEHMH (CUCTeMaTHdecKas) W TPUBUAIBHBIC Ha3BaHUS BaKHEHIIUX
IPENCTABUTEIIEH KIAaCCOB OPTaHUYECKUX BEILIECTB.

DKCIIEpUMEHTAJIbHBIE METO/IBl U3YyUYCHHS BEIIECTB M UX IMPEBPALICHUI: O3HAKOMIICHUE C
oOpasliaMy OpraHMYeCcKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJCIMPOBAHUE MOJICKYII
OpraHUYeCKUX BEIIECTB, HAONIONEHHE U ONHCAHHE JEMOHCTPALMOHHBIX OMBITOB IO
NPEBpPAILICHUIO OpPraHWYEeCKUX BEIIECTB IMpPH HarpeBaHuM (IUIaBlieHUWE, OOyIIIMBaHUE U
rOpeHue).

YrieBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, FOMOJOTHMYECKH psAA. MeTaH um 3TaH — NpOCTEHIIne
MIPEICTABUTENN AJIKAHOB: (U3MUYECKHE W XUMHUYECKHE CBOMCTBA (pEaKIUu 3aMEIICHUs U
TOPEHUS ), HAXOXKJIEHUE B IPUPOJIE, OTYUYCHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUI Psll. DTUJIIEH U MPONUIIEH — MPOCTEUIIINE
MPEICTAaBUTENN AJKEHOB: (PU3UYECKHME U XMMHYECKHME CBOMCTBa (peakuuu THIPUPOBAHMUS,
rajoreHUpOBaHUs, TUIpATAlliN, OKUCIICHHUS U MOJIMMEPU3ALINH ), TIOTYUYEHHE U IPUMEHEHHUE.

Anxanuensl: Oyranguen-1,3 u metunOyTagueH-1,3: cTpoeHHe, BaKHEUIINE XUMUYECKUE
CBOICTBA (peakius noauMepusanun). [lomydeHre CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHUECKUU psiA. ALETUIICH —
MPOCTEUIINI TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOEHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peaKIMu TUJIPUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAIlUU, TOPEHUS), TIOTyUYCHUE U
MIPUMEHEHUE.

Apenbl. beH3on: cocrtaB, crpoeHue, (QU3MYECKHE U XUMUYECKHE CBOMCTBA (pEakiuu
rajJoreHUpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE W NpPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qu3suueckue u xumuyeckue ceotcmea (peakyuu 2an02eHUpOSanus U HUMpo8anus,), noiyyeHue u
npumeHnenue. 'TOKCHUYHOCTH apeHOB. [eHeTHYeckas CBSI3b MEXAY YIIIEBOAOPOAAMHU,
MPUHAJICKAITUMHI K Pa3IUYHbIM KJIACCaM.

[IpupoaHbie UCTOYHUKHU YIIIEBOAOPOOB. [IpupoHbIil Ta3 U MOMyTHBIE HEDTSHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl miepepabOTK HedTH: TeperoHka, KpEeKUHT
(TepMuyeckuii, KaTanuTUIeCcKuit), nuponus. [IponykTel nepepaboTku HEPTU, UX TPUMEHEHHE
B IIPOMBIIIUICHHOCTH U B ObITY. KaMeHHBII yroib U MPOAYKTHI €r0 mepepadoTKH.

DKCIIEpUMEHTAJIbHBIE METO/Ibl U3YyUEHHS BEIIECTB M UX MPEBPALCHUI: 03HAKOMIICHUE C
oOpasiaMu TIacTMace, KayqykoB U pe3uHbl, Kojuiekiuu «Hedtb» u «Yromwy, monenupoBanue
MOJIEKYJI YTJIEBOJOPOJOB U TaJOre€HONMPOU3BOAHBIX, MPOBEICHNE MNPAKTHUYECKOW PaOOTHI:
MOJIyYEHHE 3TUJICHA U U3yUYECHHUE €TI0 CBOMCTB.

PacuérHbie 3anaun.

Beluucnenuss mo ypaBHEHHIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOTHOTO BEIIECTBA WM TPOAYKTA PEAKIMU MO0 HM3BECTHBIM Macce, 00bhEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xamme oprannyeckue coeUHEHUs!

[IpenenbHbIE OJHOATOMHBIC CHOUPTHI. MeETaHOT W 3TAHON: CTpOeHue, (U3UYECKUe u
XUMUYECKHE CBOMCTBA (pEaKUUHU C aKTUBHBIMH METAJIJIAMH, TAJIOTEHOBOJIOPOJAMH, TOPEHUE),
NpuMeHEeHUE. BoopoaHble CBSI3M MEXAY MOJIEKYJIaMH COUpTOB. JleMCcTBME METaHOna |
ATaHoJa Ha OPTaHU3M YEJIOBEKa.

MHoOroaToMHBIE CHHUPTHL. JTWICHIJIMKOIb W TIUIEPUH: CTpoeHue, (U3UYEeCKue u
XUMUYECKHE CBOMCTBA (B3aMMOJICICTBHE CO IIEIOYHBIMA METAJUIAMU, KAYECTBEHHASI pPEaKIIMs
Ha MHOTOATOMHbI€ CHupThl). [leiicTBUEe Ha OopraHu3M uesoBeka. [IpuMeHeHue mMiepuHa U
ATUJICHTJIUKOJIS.

®deHoN: CTPOCHHE MOJICKYNbl, (U3HYECKHEe W XHMHYECKHE CBOMCTBA. TOKCHMYHOCTH
¢denona. [Ipumenenue denomna.

Anpaerunbl U Kemowusl. DopManbACTHI, aleTATBICTHA: CTPOCHHE, (U3UUECKUE W
XUMUYECKHE CBOMCTBA (pEaKkiuy OKHUCJIEHUS U BOCCTAHOBIICHMS, KAaYECTBEHHBIE PEAKIINM),
MOJIyYEHUE U IPUMEHEHUE.




OnHOOCHOBHBIE TIpeJiebHbIe KapOOHOBBIE KUCIOTh. MypaBbuHAsi U YKCYCHAsI KUCIIOTHI:
CcTpoeHue, (pu3mvyeckue M XUMHUYECKHE CBOMCTBa (CBOMCTBa, oOUIME MJisi Kjacca KHCIIOT,
peakius dTepuduKanum), noydeHue u npuMmenerre. CTeapuHoBasi U OJIEMHOBAsI KUCJIOTHI Kak
NPEICTAaBUTENIM BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJM BBICIIUX KapOOHOBBIX KUCIIOT,
UX MOIOIIIEEe JIeHCTBHUE.

CrnoxxHble 3(Upbl KaKk TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIAPONIN3 CIOXKHBIX 3(PUPOB.
Kupst. ['maponus xupos. [Ipumenenue xupoB. bruongornyeckas poiib KUPOB.

VYreBobl: cocTaB, KiaccuduKaiys yrieBoaoB (MOHO-, TU- U TIoJucaxapusl). [roko3a —
NPOCTEUIINKA MOHOCAXapua: 0COOCHHOCTU CTPOCHUSI MOJICKYNbI, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumoneincTBue ¢ ruapokcuaom meau(ll), oxuciaeHme aMMHaYHBIM PACTBOPOM
okcuga cepedpa(l), BoccTaHOBICHHE, OpOXKEHHE TIIIIOKO3bI), HAXOXKJICHHE B MPHUPOJE,
npuMeHeHue, Ouonorudeckas poib. otocunTes. Gpykro3a Kak H30MEP ITIOKO3HI.

Kpaxman u nemmtonosa kak npupojHbie noinumepbl. CTpoeHre Kpaxmalia U IeJUTIOI03bI.
duznyeckre 1 XMMUYECKHE CBOMCTBA Kpaxmasia (THUIPOIu3, Ka4eCTBEHHAs PEAKIIMsI C HOIOM).

OKCHEepUMEHTAIbHBIE METOAbl W3YYECHHS BEIIECTB M MX MPEBPAICHUN: MPOBEICHUE,
HaOJIIOJICHUE W OIUCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, Ka4eCTBEHHBIC
pEeakiMy OJHOATOMHBIX CHUPTOB (OKUCIeHUE dTaHona okcuaoMm wmeau(ll)), MHOrOaTOMHBIX
CUpPTOB (B3auMOJIEHCTBHE TiHIlepuHa ¢ ruapokcunom meau(ll)), anpaerunoB (okuciaeHue
aMMHUa4YHbIM pacTBopoM okcuna cepebpa(l) u rumpokcumom wmemu(ll), B3aumonericTBue
Kpaxmajga ¢ HOJOM), MPOBEICHUE TNPAKTUUYECKOW palOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

PacuérHbie 3amaun.

Boluucienuss 1mo ypaBHEHHUIO XUMHUYECKOM peaknuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WU TPOAYKTA PEAKIUMU IO HM3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB UM MIPOAYKTOB PEAKIIHH).

A3zoTcoaepxaliue OpraHuyecKue COeIMHEHUsI.

AMUHOKHCIIOTBI Kak am(poTepHble opraHudeckue coeauHeHus. Ouzudeckue u
XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha TpuMepe IuiuHa). buonmornueckoe 3HaveHHE
aMUHOKHCIIOT. [lentuapl.

benku kak mpupojHBIE BBHICOKOMOJICKYNISpHBIE coeauHeHus. [lepBuuHas, BTOpUYHAS U
TpEeTUYHasi CTPyKTypa OenkoB. XUMHYECKHE CBOMCTBAa OENKOB: THIPOIW3, JICHATypaIus,
Ka4eCTBEHHBIE PEeaKIUU Ha OEJIKU.

OKCHEpUMEHTAIbHBIE METOJIbI U3YYEHHs BEIIECTB M MX TMPEBpaIleHUI: HAOIIOIEHUE U
OMKCaHUE JIEMOHCTPAIMOHHBIX OIBITOB: JeHATypalus OETKOB MpPU HArpeBaHUM, IIBETHHIC
peaKIu OeIKOB.

BrbicokoMoJieKy/IsipHbIE COeTUHEHM S

OcCHOBHBIC TIOHSTHS XHUMHH BBICOKOMOJIEKYJSIPHBIX COCAMHEHUIN: MOHOMEp, IMOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJIMMEpPHU3AINK, CPEeIHssT MOJIeKylaspHas macca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — MTOJIMMEPHU3AITUS U MOJIUKOH ICHCAIINS.

OKCTEpUMEHTAIbHBIE METO/IbI M3YYCHHS BEIIECTB M UX MPEBPAIECHUN: O3HAKOMJICHUE C
oOpa3siiamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayIyKOB.

MexnpeamMeTHbIE CBA3U.

Peanuzanust MeXnpeaMETHBIX CBA3EH MPU U3YyUYEHHM opraHuydeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHM, TaK H
MOHSITUH, SIBISFONINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIC TOHSTHUS: SIBJICHWE, HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
Teopws, aHaldW3, CHUHTE3, Kiaccudukaius, NEePUOJUIHOCTh, HAOIIONCHNE, W3MEPECHHE,
HKCIEPUMEHT, MOZICIIUPOBAHUE.

®duzuka: wmarepus, SHEPTHsi, Macca, aroM, DOJEKTPOH, MOJEKyla, JHEPreTHUYEeCKUN
YpOBEHbB, BEUIECTBO, TEJO, 00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, PU3NUECKUE BETUYUHBI U
SIMHUIIBI UX U3MEPECHHUSI.

buonorus: knerka, opraHusMm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (HOTOCHUHTES,
OMOJIOrMYeCcKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOAbL, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepanbl, TOpHbIE TOPO/IbI, IOJIE3HbIE HCKOTIAEMBbIE, TOTIIUBO, PECYPCHI.



Texnomorus: IMUIICBLIC IMMPOAYKTHI, OCHOBBI paAllMOHAJIBHOI'O ITMTAHWA, MOIOIIHUE CPEACTBA,
JEKAapCTBCHHBIC W  KOCMCTHYCCKHC IIpCIiaparbl, Marcpualbl N3 HCKYCCTBCHHBIX H
CHHTCTHYCCKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbBI XMMHUM

XuMHUUeCcKUM d1eMeHT. ArtoMm. Sapo aroma, H30TOMBL. IEKTPOHHAs O000JIOUKA.
DHEepreTUYeCKUe YPOBHH, MOyPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- ameMenTsl. OCOOEHHOCTH
pacipeiesieHus: SJIEKTPOHOB MO OpOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOoHHAs KOH(UTYpalHs aTOMOB.

Ilepuonnueckuit 3axkoH u Ilepumonnueckas cucrema XumMuueckux siaemeHToB 1. .
MenneneeBa. CBsi3b NEepUOIUYECKOTO 3akoHa M Ilepuoanueckoil CUCTEMBI XHUMHUYECKHUX
anemeHTOB J[. . MeHneneeBa ¢ COBPEMEHHOW TEOPHUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS] CBOMCTB XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX HWMH TMPOCTBIX M CIIOXKHBIX
BEILIECTB [0 TPyNIlaM U repuoaaM. 3Ha4€HUE MEPUOANIYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XUMHYECKOW CBA3U (KOBaJIeHTHAs
HEToJIApHAas W TOJsipHasi, MOHHAsA, MeTajuinueckas). MexaHu3mMbl 00pa30BaHMs KOBaJECHTHOM
XUMUYECKOM CBSI3U (OOMEHHBIN U JOHOPHO-AaKIENTOPHBIN). BogoponHas cBa3s. BageHTHOCTS.
DNEeKTpOoOTpUIATENBHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemectBa MONEKYIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. TUIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU.

[Tonarue o aucnepcHbIX cucteMax. ICTUHHBIE U KOJUIOMIHBIE PaCTBOPBL. MaccoBas 10715
BEIIIECTBA B PacTBOPE.

Knaccudukanus Heopranmdeckux coeauHeHuil. HomeHknarypa HeopraHWYecKHX
BelleCTB. [eHeTHYecKasi CBSI3b HEOPraHWYECKUX BEMIECTB, MPUHAMICKAIIMX K Pa3TH4YHBIM
KJIaccam.

Xumnueckas peakiusi. Kiaccupukamuss XUMUYECKHX pPEaKluid B HEOPraHUYECKOW u
OpraHUYECKOW XUMHUH. 3aKOH COXPAHEHHUSI MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPaICHUs
SHEPIruM MPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3luyHbIX (akTopoB. OOpaTUMBbIE pEaKIIUU.
Xumuyeckoe paBHoOBecue. PaKTOphI, BIMSIOIMINE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHSL.
[Tpunnun Jle [lartense.

Onexrponutudeckas auccouuanus. CuiibHbIe U cinadble 2MeKTpoiauThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCJas, HEUTpaJIbHAS, IIETOYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OKCIEpUMEHTAJIbHBIE METO/bl MU3Y4YE€HUsI BEUIECTB U UX IMPEBPAILCHUM: JEMOHCTpALUs
tabmun «llepuonnueckas cucrema xumuueckux annemeHtoB J[. M. MennmeneeBa», uzydeHue
MoOJZleTiel KPUCTAIUTMYECKUX PEMIETOK, HAONIONEHWEe W OINHUCAHHWE JEMOHCTPAIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIa BOAOPOAA B TPUCYTCTBUU KaTaiaw3aTopa,
ONPEAEIIEHNUE CPENIbl PACTBOPOB BELIECTB C MOMOIIBK) YHUBEPCAJIBHOIO UHAMKATOPA, PEAKLIUN
MOHHOTO OOMEHa), TPOBEJEHNE MPAKTUYECKON padoThl «BrusHue pa3nuyuHbIX (PakTOpoB Ha
CKOPOCTh XUMUYECKON PEAKIINY.

PacuérHbie 3anaun.

Pacuétbl 1o ypaBHEHHMSIM XUMHYECKHUX pPEaKIUWA, B TOM 4YHUCIE TEPMOXHUMUYECKUE
PacyEThI, PaCYETHI C UCIIOJIb30BAHUEM MOHSITHUSL «MACCOBas J10JIs1 BELIECTBAY.

Heoprannuyeckasi xumust

Hemeramsl. Ilonoxxenne ©HemeramioB B llepuoamyeckoid cucremMe XUMHYECKUX
sanementoB J[. . MenneneeBa U 0COOEHHOCTH CTpOE€HHUS aToMOB. DPu3nWYecKue CBOHCTBa
HEMETAJIJIOB. AJIJIOTPOTHS HEMETAUIOB (Ha IPUMEpPE KUCIOpoaa, cephl, pocdopa u yriieposna).

XWMHUYECKHE CBOWCTBA BAXXHEUITUX HEMETALIOB (TalOTEHOB, Cephl, a3oTa, docdopa,
yIiepoJa M KpPEMHHsSI)) M HUX COCIUHEHUH (OKCHUIOB, KHUCIOPOACOAEPXKAIIMX KHUCIIOT,
BOJOPOJIHBIX COEAMHEHUN).

[IprMeHenne Ba)XHEUIIMX HEMETAIUIOB U UX COETMHEHUN.



Mertastbl. [Tonoxxenne metauioB B [lepruogudeckoit cUCTeME XUMUYECKHUX AIIEMEHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHMS AIICKTPOHHBIX 000JIOUEK aTOMOB MeTayioB. OOIiue
¢dbusnyeckue cpoiicTBa MeTauioB. CIijlaBbl METAJUIOB. DIEKTPOXUMHYECCKUHN Psijl HAPSKECHUN
METAaJIOB.

XHUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX METAJIOB (HATpHWM, Kajauid, KalbIMi, MarHum,
AJTIOMUHUH, ITUHK, XPOM, JKeJIe30, MEJlb) U UX COSTUHEHUM.

OG61ue crocoOsl MoaydYeHUsT MeTaIOB. [I[pruMeHeHne MeTaJIIOB B OBITY U TEXHHUKE.

OKCIEpUMEHTAIbHbIC METO/Ibl H3y4YE€HUSA BEIIECTB M HMX NPEBPAIICHUN: H3YUYCHHUE
KOJIEKIIMU «MeTalibl ¥ CIUIaBbl», 00pa3Il0oB HEMETAIJIOB, PEIICHUE SKCIEPUMEHTAbHBIX
3aja4, HaOIIOJCHWE M  OMNHCAaHWE JEMOHCTPAIlMOHHBIX U  JIAOOPaTOPHBIX  OIBITOB
(B3auMOJICCTBHE THUIAPOKCHIA ATIOMUHHS C PAacTBOPAMHU KHUCIIOT M IIEJIOYEH, KaueCTBEHHbBIC
peaKIMy Ha KaTHOHBI METAJLJIOB).

Pacuérnnlie 3amaun.

Pacuétel macchl BemiecTBa WM o0bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wi 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CIU OJTHO M3 BEIICCTB UMEET IPUMECH.

XHUMHSA U )KH3Hb

Ponp xumun B 00eCTICUeHUH YKOJIOTHYECKOM, YHEPTeTUUECKOM U TTUIIIEBON O€30IMacHOCTH,
pa3BuThuu MeauuuHbl. [loHATME O HAy4YHBIX METOJaX MO3HAHMS BEIIECTB W XHUMHUYECKHX
peaKIuu.

[IpencraBmennss 00 OOHMIMX HAyYHBIX MPHHIUMIIAX MPOMBIIUICHHOTO ITOJYyYCHHS
Ba)KHEHIIIMX BEIICCTB.

YemoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEWUIIME CTPOUTEIBHBIE MATEPHUAJIbI,
KOHCTPYKIIMOHHBIE MaTepHaibl, KPaCKH, CTEKIIO, K€paMHKa, MaTepuaibl Ui SJIEKTPOHUKH,
HaHOMaTepHaJjbl, OPraHMYECKUE ¥ MUHEPaIbHbIE yI0OpEHHUS.

XuMHsL ¥ 3J0POBbE YEJIOBEKA: MpaBUja MCIIOJIb30BAHMS JICKAPCTBEHHBIX ITpEraparoB,
IpaBmJIa 0€30MMaCHOTO MCIOJIb30BaHUSI MPEnapaToB OLITOBOM XUMHH B ITIOBCETHCBHOM KU3HH.

MexnpeamMeTHbIe CBA3U.

Peanuzarus MeXIpeAMETHBIX CBsI3e€H MPU U3yUYEeHUU OOIIEH U HEOPTaHMYECKOW XUMHH B
11 kmacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX
MOHSATHM, TaK W TIOHATHM, SBIAIOMIMXCS CUCTEMHBIMHA JUISI  OTHAEJIBHBIX IPEIAMETOB
€CTECTBEHHO-HAYYHOT'O [IMKJIA.

OO0mue eCcTeCTBEeHHO-HAyYHbIC IIOHATHS: Hay4dHbIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHaliM3, CHUHTE3,  KJaccH(UKaIusi, TMCPUOJUYHOCTb,  HAOIIOACHUE,  DKCIICPUMECHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SIBJICHUE.

dusznka: Marepusi, SHEPrusi, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaaMoaKTUBHOCTD, MOJICKYJIa, SHEPTETUUCCKUN YPOBEHB, BEIIECTBO, TEIO0, 00bEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (PU3NUSCKUE BEIMUUHBI U €UHHUIIBI UX U3MEPEHHS, CKOPOCTb.

buomorus: kierka, opraHu3M, 3KOocHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BHUTaMHUHBI, 0OOMEH BEIICCTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

Texnomorus: XUMHYECKas MIPOMBIIIUIEHHOCTb, METaJUTyprus, MPOU3BOJICTBO
CTPOUTETBHBIX MaTE€pPHUaJIOB, CEJIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MHUIIeBast
IIPOMBINIJICHHOCTh, (hapMalleBTHYECKass MPOMBINIICHHOCTh, IPOM3BOJICTBO KOCMETHYSCKUX
IpenaparoB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaT€PUANIOB, JIEKTPOHHAS MTPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konnue JuekTpoHHbIE (LM pOBbIEL)
Ne CTBO o0pa3oBaTeJbLHbIE PeCypChl JdeaATeJbHOCTh YYUTEJIA C Y4eTOM
HaumeHoBaHue pa3/ie/ioB M TeM MPOrPaMMbl
n/n ‘1acoB NporpaMMbl BOCHHTaAHHS
Bcero
Paznea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
dopMHupOBaHHE
o MHPOBO33PCHHA, COOTBCTCTBYIOHLICTO
[IpenmMer opranuyeckoit XumMun. Teopusi CTpOCHHUS ’
1.1 PEAMET OP . P ETP 3 bubmnorexa IIOK COBPEMEHHOMY YPOBHIO Pa3BHTHSI
oprannyeckux coeauHeHu A. M. Bytieposa https://myschool.edu.ru/ HAYKU ¥ OOIIECTBCHHO IPAKTHKH;
Wroro mo pazneny 3
Paznea 2. YuieBonopoabl
21 n Bu6nuoreka [JOK DOpMUPOBAHUE HKOJIOTUYECKH
' PEACIEHBIC YITICBOAOPORT — aJIKAHDI 2 https://myschool.edu.ru/ 1[EJIeCO00Pa3HOr0  OTHOILIGHUS K
MIPUPOJE, KakK HCTOYHUKY
99 HenpenenbHble yIIeBOIOPOIBI: ANKEHBI, ATKAUEHBI, 6 bubmmnorexa IJOK CYILLECTBOBAHNUS J)KU3HU Ha 3eMIIC;
' AIIKMHBI https://myschool.edu.ru/
bubmoteka [IOK BocnuteiBaTh NOHUMaHUeE
2.3 ApoMarrnyecKkue yriaeBoI0pPObI 2
P " Aopol https://myschool.edu.ru/ II00aabHOTO Xapaxkrepa
AKOJIOTHYECKUX TMPOOJieM, BIUSHUS
IKOHOMHYECKNX mpoucccoB Ha
COCTOSIHUE TIPUPOJHON U COLUATBHOU
Cpenpbl;
54 [IpuponHbie HCTOYHUKH YTIIEBOJOPOJOB U UX 3 Bu6nuoreka [IOK OCO3HaHUA HCO6XO\J’I[I/IMOCTI/I
' nepepaboTka https://myschool.edu.ru/ ACTIONL30BAHMA NOCTHXCHHH XHMHH
A peLICHUA BOIIPOCOB
palMOHAIIBHOTO
IPUPOJOTIONB30BAHNS;
Hroro no pazneny 13




Paznen 3. Kuciopoaconepxaiue oprannieckue coeuHeHNsI

31 Criuprst. Deron 3 bu6nunorexa [IOK BocnureiBate YMEHHUE
https://myschool.edu.ru/ dbopmynupoBaTh IENM W 3aJ1a4u
HCCIICA0OBAaHUA, HUCIIOJIB30BATH
IIOCTABJICHHBIEC W CaAMOCTOATCEIBHO
chopMynMpoBaHHBIE  BONPOCHI B
Ka4€CTBC HMHCTPYMCHTA IIO3HAHHA H
3.2 Anbaeruzsl. Kap6onossie kucinoTbl. CII0XKHBIE dPUPEI 7 Bubmrorexa HOK OCHOBBI AT (opmupoBanust
https://myschool.edu.ru/ TUIIOTERbI o MIPOBEPKE
IMpaBUJIBHOCTH BBICKA3bIBA€EMBIX
CYXKIICHUU;
3.3 VIeBomb! 3 bubauoreka IIOK
https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 4. A3oTcoaep:kaiye OpraHuvdecKue coeIMHeHn st
BocnuteiBaTh 9KOIIOTHYECKHU
1esiecoo0pa3Hoe OTHOIICHHE K
4.1 AmuHbl. AMUHOKHUCITIOTHL. benku 3 Bubmuorexa LIOK P
https://myschool.edu.ru/ pupojie, Kak UCTOUHUKY
CyIIECTBOBAHMS KU3HU HA 3eMJIC
Wroro mo pazneny 3
Pasnen S. BeicokoMoJieKyIipHBIe COeIMHEHHUS
BocnuteiBaTh LIEHHOCTHOE
BuG OK OTHOLIEHUS K HCTOPUUYECKOMY H
5.1 [Inactmaccel. Kayuyku. Bonokna 2 nomioTeka 11 HAay4YHOMY HACJIEAUI0 OTE€YECTBEHHOU
https://myschool.edu.ru/ XUMUH:
M
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34




11 KUIACC

Kounuec
Ne TBO JeATe/IbHOCTD YYUTEJIS ¢ Y4eTOM
HanmMeHnoBaHue pa3aesioB 1 TeM POrpaMMbl
n/n ‘1aCcoB NporpaMMbl BOCIIHTAHUS
Bcero
Paznea 1. Teopernueckue 0CHOBbI XMMHUH
Crpoenue aromoB. [leproanueckuii 3aKoH 1 bubauorexa IIOK Bocouranue [IEHHOCTHOTO
11 Ileproguueckas cucrema XUMHYECKUX dieMeHToB J1. 1. 3 https://myschool.edu.ru/ OTHOLICHMUS K HMCTOPHYECKOMY H
Menneneena Hay4YHOMY HaCJICOUIO OTCYECTBEHHOU
XUMUU,
bubmuoreka [IOK ’
1.2 Ctpoenue BemiecTBa. MHOrooOpasue BEIIeCTB 4
https://myschool.edu.ru/
Bocnuranue HHTCpCCa u
I1I03HAaBaTCJIIbHBIX MOTHBOB B
bub6moreka [IOK IMOJIYUYCHHH H IMOCJICAYIOIIEM
13 XuMHUYECKUe peakun 6 https://myschool.edu.ru/ aHaiau3e MHQPOpPMAIUU O TEPEIOBbIX
JTOCTHKEHUAX COBPEMEHHOU
OTEUCCTBEHHON XUMUH;
Wroro no pazneny 13
Pasnen 2. Heoprannuyeckasi Xumust
bu6moreka [IOK
2.1 MerTamisl 6 https://myschool.edu.ru/ DopMHUPOBAHUE yYMEHUS
dbopMynupoBaTh MM W 3aJ1a4d
HUCCIICTOBAHUS, HUCIO0Jb30BaTh
NOCTaBJIECHHBIE M CaAMOCTOSATEIBHO
chopMyIIUpOBaHHBIE  BOTPOCHI B
KaueCTBEC MHCTPYMCHTA IIO3HAHUS U
29 HeMmeTast 9 Bu6mnorexa [IOK OCHOBEI TS hopMupoBaHUS
_ TUITOTE3bI o IIPOBEPKE
https://myschool.edu.ru/
MIPaBUIIbHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;
2.3 CBs13b HCOPTAHMYECKUX M OPTAHNYECKUX BEIICCTB 2 brbmrorexa OK

https://myschool.edu.ru/




bubmuoreka [IOK

Hroro 1o pazzueny 17 https://myschool.edu.ru/
Pa3nen 3. XuMus u :KU3Hb
@OpMHpPOBAHUE YBAXKEHUA K
MpoIeccy TBOpYECTBA B 00JIaCTH
TEOPUH U [IPaAKTAYECKOTO
IPUMEHEHUSA  XUMHHM, OCO3HAHUA
Bbu6muorexa LIOK TOr0, YTO JIOCTHXEHUS HAyKu €CTh
31 XHMHS ¥ HKH3HD 4 https://myschool.edu.ru/ pe3yiibTaTr AJIUTCIbHBIX Ha6HIOHCHHﬁ,
KPOIIOTJIMBBIX  DKCIIEPUMEHTAJIBHBIX
IIOMCKOB, MMOCTOSIHHOTO Tpyzaa
YYEHBIX U IIPAKTUKOB;
Hroro no pasupeny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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