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1. llosicHuTEILHAS 3aNIMCKA

PaGoyass mporpamma ydeOHOro rmnpeaMera «XuUMHsS» pa3padoTaHa Ha
ocHoBanuu TpedoBanuit ®I'OC COO, ®OIT COO u ®I'OC CIIO mist peanuzainuu
oOpazoBaTeabpHON TMporpaMmbl mo crneruaibHocTh 35.02.12 CamoBo-napkoBoe U
naHama@THOE CTPOUTEILCTBO.

YueOHbiii mpeaMer «XHMHUS» BXOJIUT B 00I1Ie00pa3oBaTEIbHBIN ITUKII,
MOAIUKIL: TpouIbHBIE yYeOHBIC MNpeIMEThl M YHUTAETCS Ha IIEPBOM Kypce
oOyueHus.

2. Ilnanupyemblie pe3yabTaThl 0CBOEHHUS YUeOHOT0 mpeaMeTa « XuMUsD).

B pesynbrare u3zyueHus yyeOHOTo mnpeameTa «XUMHUS» CTYJICHT JOJDKEH
c(hopMUpPOBATH CIEAYIONINE PE3YIbTATHI

JIN4YHOCTHBIE pe3y/IbTaThI:

JIM4HOCTHBIE Pe3yNbTaThl OCBOEHUSI YUEOHOT0 IpeaMeTa « XUMUS» AOJKHBI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOydYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCUHCKOro OOLIECTBa, paCIIMPEHUE >KU3HEHHOIO
OMbITAa M OMNBITA JEATEIBHOCTH B IPOLIECCE PEAIM3aLUMU OCHOBHBIX HAaIPABJICHUI
BOCIIUTATENbHOU J€ATEIbHOCTH, B TOM YHCJIE B YACTH:

JIP 1. zpasicoanckozo éocnumanus:

JIP 1.1 oco3HaHuss OOy4YarOIUMHUCS CBOMX KOHCTUTYLHMOHHBIX TIpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U MIPABONOPAJIKY;

JIP 1.2 mpencraBieHuss O COLUMAIBHBIX HOPMAax M IMPAaBWIAX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;

JIP 1.3 rOTOBHOCTM K COBMECTHOM TBOPYECKOW IEATEIBHOCTH INPHU CO3JAHUHU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 334, BBHITOJIHEHHUH
XUMUYECKUX IKCIIEPUMEHTOB;

JIP 1.4 cnocobHOCTH NMOHUMAaTh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY H
apryMEeHThI IpYTUX IPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

JIP 2. nampuomuueckozo 60CRUmMAanHu:

JIP 2.1 LEHHOCTHOrO OTHOWIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTE€YECTBEHHON XMMUH;

JIP 2.2 yBakeHHs K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh PEe3yJIbTaT
JUINTENIbHBIX ~ HAOMIOAEHWH, KPOMOTJIMBBIX  JKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYE€HBIX U MPAKTUKOB;

JIP 2.3 nHTepeca W IMO3HABATENIBHBIX MOTHMBOB B IOJIYYEHUU U IMOCIHEAYIOLIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

JIP 3. dyxo6no-upascmeennozo 6ocnumanusi:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUUYECKOTO TTOBEICHUS;



JIP 3.2 cmocoOHOCTM OLEHHMBATh CUTyallud, CBSI3aHHBIE C XHUMUYECKHUMU
SBJICHUSIMH, U TPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha MOpPaIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

JIP 3.3 rOTOBHOCTH OLIEHHMBATh CBOE IOBEACHUE M MOCTYIKH CBOMX TOBAPUILEH C
MO3ULMKA HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUUA 3TUX
MOCTYTIKOB;

JIP 4 ¢popmuposanusn Kynomypol 300p0oebs:

JIP 4.1 mnoHuMaHus IIEHHOCTEW 3J0pOBOTO M 0Oe30macHOro ooOpasza >KHU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIEHUA K COOCTBEHHOMY (U3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

JIP 4.2 cobmroaeHus TpaBmil OE301aCHOTO OOpaIleHUs C BelIeCTBaMU B OBITY,
ITIOBCEHEBHOM XKU3HU U B TPYAOBOM AEATENBHOCTH;

JIP 4.3 noHuMaHHs UEHHOCTU MPABUJI HUHIUBHAYaJIbHOTO M KOJUIEKTUBHOTO
0€30MacHOro MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOJEH;
JIP 4.4 oco3Hanus MOCIEACTBUI M HEMPUSATHUS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

JIP 5. mpyooeozo éocnumanusi:

JIP 5.1 KOMMYHUKATHMBHOM KOMIETEHTHOCTH B Y4Y€OHO-HCCIIEI0BATEIbCKON
NESATENbHOCTH, OOILECTBEHHO IOJIE3HOM, TBOPYECKOM M  JAPYIHX BHJAX
NEATENbHOCTH;

JIP 5.2 ycTaHOBKM Ha aKTHMBHOE YYacTHE€ B pPELICHUHM MPAKTUYECKHX 3a/1ad
COLIMAJIbHOM HANPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

JIP 5.3 mHTEepeca K MPaKTUYECKOMY HM3y4eHUIO TMpodeccuil pa3iIuyHOro poja, B
TOM YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

JIP 5.4 yBaxkeHus K TpyAy, JIOISIM TpyJa U pe3yjabTaraM TPYAOBOM AESITEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HHIMBUIYaTbHOW TPACKTOPUU
oOpa3oBanus, Oyaymiedi mpodeccun M peann3arii COOCTBEHHBIX KHU3HECHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHH, HUHTEPECOB U
noTpeOHOCTEHN 00111eCTBa;

JIP 6 3K0/102Uu4€eCK020 60CNUMAHUA:

JIP 6.1 sKkonoruvecku 1enecoo0pa3HoOro OTHOIICHHS K MPUPOAE, KaK UCTOUHHUKY
CYyILIECTBOBaHMS )KM3HH Ha 3€MIIE;

JIP 6.2 monuMaHus ria00aibHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLUAIBHOU CPEIbI;

JIP 6.3 oco3HaHuss HEOOXOIMMOCTH HCIIOJB30BAHUSA JOCTHIKEHUH XUMHUHU JUIS
pELIEHNS BOIPOCOB PALIMOHATIBHOTO IPHUPOIOIIOIB30BAHUS;

JIP 6.4 akTUBHOIO HENPUSATHUS JCHUCTBUN, NPUHOCAIIMX BpPEa OKpY’KaIOIIEH
NPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATOMPHUITHBIE 3KOJIOTUYECKHUE
MOCJIEJICTBUS MPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh HX;

JIP 6.5 Hanuuus pa3sBUTOrO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOU
KYJIbTYpBl, OIIbITA JEATEIBHOCTA DKOJIOTMYECKONW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHON WU COLIMAILHOM
MpPaKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO HPOTUBOCTOSITH HJICOJOTHHU
xemooOuu;



JIP 7 yennocmu Hay4uHo20 NO3HAHUA:
JIP 7.1 MupoOBO33peHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHON TIPAKTUKH,
JIP 7.2 noHuMaHus cHeUU(PUKH XUMUU KaK HAyKH, OCO3HaHUSA €€ pOJu B
(hopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBICHUs] 00 OKpYKarOUIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJOBEKA, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpobJieM COXpaHEHUs
IPUPOJITHOTO PABHOBECHS;
JIP 7.3 yOexnéHHOoCTM B 0CO0OW 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOMU
UUMBWIN3ALUA: B €€ T'YMaHUCTUYECKOW HAIpPaBJICHHOCTH W BaXXHOM pOJU B
CO37IaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIBTYPbI, PEIICHUH TI100aIbHBIX POOIeM
YCTOWYHUBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPbEBOM, YHEPIE€TUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00ECTICUCHHM YCIIOBHUI
YCHENIHOTO TPyAa © OKOJOTUYECKH KOMQPOPTHOM IKH3HU KKIOTO UJIeHA
00IIIeCTBA;
JIP 7.4 ecTeCTBEHHO-Hay4YHOM TI'PaMOTHOCTH: MOHMMAaHHs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIEC 3aKIFOUEHUS Ha
OCHOBE Hay4dHbIX (PAKTOB U HMEIOUIUXCS JAHHBIX C IEJIbI0 IOJTYUYCHHUS
JOCTOBEPHBIX BBIBOJIOB;
JIP 7.5 cnocoOHOCTH CamMOCTOSATEIBHO HCIOJIb30BaTh XWMHUUYECKHE 3HAHUA IS
pelIeHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;
JIP 7.6 uHTepeca K MO3HAHUIO U UCCIIEI0BATEIbLCKOMN JEATEIbHOCTH,
JIP 7.7 TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMHU B
COOTBETCTBHHU C KM3HCHHBIMU NOTPEOHOCTAMU;
JIP. 7.8 wuHTepeca K OCOOCHHOCTAM TpyJa B pasau4HbIX cdepax
poeCCUOHATIBHON JIEATEIbHOCTH.

B mpoyecce Odocmudicenus — AUYHOCMHBIX — pe3yIbMAMOE  OCB0EHUSs
00VUAIOWUMUCS NPOCPAMMbBL CPeOHe20 00we20 00pazosanus y 00y4aroumuxcs

coeepuieHcmeyemcs  IMOUUOHAIbHBLIL UHmeJ1eKm, npeonona2aruuli
chopMUpo8aHHOCmb.
CaMOCO3HaHUS, BKJIFOYAIOILIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHANILHOE COCTOSIHME, BHJETh HANpPABJICHUS Pa3BUTHUA COOCTBEHHOMN
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTh aManTUPOBATHCH K
AMOIMOHAIILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOYAIONIEH CTPEMIICHUE K JOCTHKEHUIO TIEH U
yCcrnexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JICUCTBOBATh, MCXOIS W3 CBOMX
BO3MOKHOCTEH;



SMMATUM,  BKJIIOYAIOIIEH  CIIOCOOHOCTh  MOHUMAaTh  AMOLMOHAJIBHOE
COCTOSIHUE JIpYTMX, YYUTBHIBaTh €ro IpH OCYIIECTBIECHUM KOMMYHUKAILIUH,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAIIBHBIX ~ HABBIKOB,  BKJIOYAIOIIMX  CIOCOOHOCTh  BBICTPauBaTh
OTHOUIEHUS! C APYTMMH JIOAbMH, 3a00TUTHCS, MPOSBIATh UHTEPEC W pa3peliarh
KOH(DIIUKTBHI.

MertanpeaMeTHble:

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHUS IIPOIPAMMBI I10 XUMUH HAa YPOBHE
CpeIHero oo1ero 0opa3oBaHus BKIIOYAIOT:

3HayuMble A8 (OPMHUPOBAHUS  MHPOBO33PEHUS  OOyYaroIIMXCs
MEXIUCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOLIeHAYYHbIE MOHATHUS, OTPa’Kaolue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHUs, SIBJICHUE,
MPOLECC, CUCTeMa, HAyYHBIH (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIEA0BAHNE, HAOIIOCHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCaJlbHbIE yueOHbIE JeHCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHbBIE,

PETYJISITUBHEBIE), o0ecreynBaroIne dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH U COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTB oOyuarommxcs UCIOJIb30BaTh OCBOCHHbIE

MCKIUCTUIIMHAPHBIC, MUPOBO33PCHUYCCKUC 3HAHUA W YHUBCPCAJIBHBIC y‘IC6HBIG
,ZICI?ICTBHH B II03HABATEIILHON U COHHaHBHOﬁ ITPAKTHUKC.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS IPOrPAMMBI CPEIHETO OOIIETo
00pa3oBaHUs TOHKHBI OTPAXKaTh:

Oesnaoenue YHUBEPCATbHBIMU yueoHvimu no3HasameibHbIMU
delicmeuamu:

1) 6a3oevie nozcuueckue oeilicmeusn:

CaMOCTOSITeNIbHO  (OpMyJNIUpOBaTh W aKTyaJlu3UpoBaTh  IpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPENCNATh IEM JEITEIBbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEILHOCTH C TOCTAaBICHHBIMHU IIEIISIMU;

MCII0JIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHbIC TMPU3HAKUA TOHATHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,
UCITOJIb30BaTh COOTBETCTBYIOIINE MOHATUS 11 OOBSICHEHUS OTACIBbHBIX (DaKTOB H
SIBIICHUM;

BBIOMpaTh OCHOBaHWSA MW KPUTEPUU JUISI KiIacCH(HKAIMK BEIIECTB U
XUMHUYECKHUX PEaKIU;

YCTAaHABJIMBAaTh MNPUYMHHO-CICICTBEHHBIE CBSI3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIC, JETyKTUBHBIC, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;



MPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMHH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA30BBIBATH MOJICTLHBIC MPECTABICHUS — XUMUYECKHM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMUYECKOUN
peakiuu — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MPUMEHSTh HAa3BaHHBIC MOJCIIbHBIC TIPEICTABIICHUS ISl BHISBJICHHS XapaKTEPHBIX
MIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) bazoevle uccieoosamenibCcKue 0CUCmeus:

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKUX
peaKiuu;

dbopMmynupoBaTh HeNd U 3a7a4d  HUCCIEJOBaHUS,  HUCIIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI ISl (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA;

BJIAJICTh HAaBBIKAMHU CAMOCTOSTEIHLHOTO TIUIAHUPOBAHUS U TMPOBEICHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJIO0M
MPOIIECCa, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
000011IeHUS U BBIBOABI OTHOCUTENILHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

OpuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEAOBATeIbCKOM M IPOEKTHOU
JESATeNIbHOCTU, TPOSBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB pEIICHHUs] MPAKTUYECKUX 3aJa4, MPUMEHEHUIO PA3THUHBIX
METOJI0B MTO3HAHUS,

3) paboma c ungpopmayueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX MCTOYHUKAX HHPoOpManuu (HAyIHO-
MOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPAaBOYHBIE TIOCOOUS,
pecypcbl HTEpHETa), aHamTM3upoOBaTh WH(POPMAIIMIO PA3IUYHBIX BHIOB U (PopM
MIPEICTABIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTD;

dbopMyIIMpPOBATH 3aMPOCH U MPUMEHSITh PA3IUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpMaAllUU, HEOOXOAUMOW IS BBINIOJTHEHUS YYEOHBIX 3a7a4
OIPEICIIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHKUSA HH()OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  MpelCTaBICHUS
uH(popmaIu (cxeMbl, rpaduKu, TUarpaMMbl, TaOIUIIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadeCcTBE CpeACTBAa Mpu paboTe ¢
XUMUYECKON HWHPOpMaNMel: NpUMEHSATh MeXnpeaMeTHoie (du3nueckue u
MaTEeMaTUYECKHE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CpPEICTBA
HarJIsiTHOCTH.

Ognadenue  YHUBEPCANbHBIMU ~ KOMMYHUKAMUGHLIMU  YUEOHbIMU
oelicmeuaAmu:



3a/1aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM TEMBI B X0OJI¢ TMajora u/uiu
JTUCKYCCUHM, BBICKa3bIBaTh  HJeH, (QOPMYJIHpPOBATH CBOM  NPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYINIaTh C MPE3CHTAIlMEN pPe3ybTaTOB MO3HABATEIHLHON JESTEIBHOCTH,
MOJTYYEHHBIX CAMOCTOSITENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBITIOJIHEHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKOU pabOThl MO KMCCIIEIOBAaHUIO CBOMCTB
M3y4yaeMbIX BEIECTB, pean3alii y4eOHOro MpoekTa U (PopMyIupoBaTh BBHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECIOBAHUN IMYTEM COIJIACOBAHUSA IO3UIUKA B
XoJ1e 00Cy X ICHHSI 1 OOMEHA MHEHUSIMH.

Osnadenue ynugsepcaibHblMu pe2yisimuGHbIMU YUeOHBIMU OCUCEUAMU:

CaMOCTOSITENIbHO TUIAHUPOBaTh M OCYUIECTBISATh CBOKO IO3HABATEIbHYIO
NEeATENbHOCTh, OmNpeAensiss €€ Leld MU 3aJa4d, KOHTPOJHUPOBATH M 1O MEpE
HEOOXOJMMOCTA KOPPEKTHPOBATh TpeIjiaraéMplii aJfOPUTM JCUCTBUN TpHU
BBITIOJIHGHUM YYEOHBIX MW HCCIENOBAaTEeNbCKUX 3a/]ad, BBIOMpATh Hambosee
3¢ (deKTUBHBI CHOCOO HMX pelIeHUs € Y4ETOM TMOJNYyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUAX;

OCYLIECTBJISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAHaJIn3a
1 CAMOOIIECHKH.

[IpenMeTHble  pe3yabTaThl OCBOCHUS MPOrpaMMbl MO XHMHM  Ha
yrayOnEéHHOM YpOBHE Ha YPOBHE CpelHEro oO0miero oOpa3oBaHMs BKIIOYAIOT
cnenuuyeckue sk yaeOHOro npeaMera «XUMUs» Hay4dHble 3HAHUS, YMEHUS U
CIOoCOOBI JIEUCTBUII TIO OCBOCHUIO, MHTEPIPETAIMU U MPEeoOpa30OBaHUIO 3HAHUM,
BUJIbl JICSITENILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHWI B
Pa3TUYHBIX yUYEOHBIX CHUTYAIUSX, a TAKKE B PEATbHBIX KU3HEHHBIX CHUTYaIlUAX,
CBSI3aHHBIX C XUMHUEM.

IIpenMeTHBIE Pe3yabTATHI

IIpenmMeTHbIe pe3yabTaThl 0CBOEHHSI Kypca «O01mas u HeopraHm4eckas
XHMHSD> HA 0230BOM YPOBHE J0J/IKHBI OTPAXKATH:

[TP1 chopmupoBaHHOCTD MpEACTABICHUI: O MATEPHAILHOM €TMHCTBE MHPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHUM MPUPOIBI, O MECTE€ W 3HAYCHUU
XUMHUHU B CHCTEME C€CTECTBEHHBIX HAyK M €€ poJih B 00ECIEYCHUH yCTONYHMBOTO
pPa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKON, SHEPTETUUECKOW M MHUIIEBON
0e30macHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3IaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUEHUM PAlMOHAJIBLHOIO MPUPOJIONOIH30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3J0pPOBBIO M MPUPOIHOU
cpene;

[IP2 BrnangeHue CUCTEMOM XUMHMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIararOIne TMOHATHS — XUMHUYECKUUA DJJIEMEHT, aToM, SAPO aroMma,
M30TOIIBI, JICKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aToMHbIE OpOUTAIIM, OCHOBHOE H
BO30YXJIEHHOE COCTOSIHUSI aToma, THOpHUIM3alids aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, BAJCHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb  OKHUCJICHHUS,
XUMHMYECKasi CBS3b (KOBaJICHTHAs, WOHHAs, METaJuIMyecKas, BOJOPOHAs),

KPUCTAJUIMYECKass PEIIETKAa, XUMHYECKAas pPEakuus, pacTBOpP, >JICKTPOJIUTHI,
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HEJJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JHUCCOLMALUSA, CTENEHb JUCCOLMALNH,
BOJIOPOJIHBIA TIOKA3aTellb, OKHUCIHTENb, BOCCTAHOBUTENb, TEIIOBOM 3ddexT
XUMHYECKOW PEaKIuu, CKOPOCTh XUMHUYECKON PEAKLNN, XMMUYECKOE PAaBHOBECHE;
TEOPUH MU 3aKOHBI (TE€OPHs DJIEKTPOJMTHYECKOW IUCCOLMAINHN, MEPUOIUYECKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPANICHUS] SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTHU, CHMBOJUYECKUN S3BIK
XUMUH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAIIME B OCHOBE ITOHUMAHMS
IPUYMHHOCTH U CUCTEMHOCTH  XUMHUYECKHX  SIBJICHUH;  COBPEMEHHBIC
[IPEJACTABJIEHUS] O CTPOCHUU BEIIECTBA HAa ATOMHOM, HOHHO-MOJEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSX; MPEACTABICHUS O MEXaHU3Max XUMHUUYECKUX
peaKkuuii, TEPMOAUHAMMYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XMMHUYECKOM PAaBHOBECUM, PACTBOPAX M JMUCIIEPCHBIX CHUCTEMAX;
(dakTosornyecKue CBEACHHSI O CBOMCTBaX, COCTaBe, MOJYyYEHUU U Oe30MacHOM
WCIIOJb30BaHUN BAXKHEUIINX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEATeIbHOCTU ~ YeNOBEeKa, OOIMMX  HAYYHBIX  MOPUHIUIIAX  XUMHUYECKOTO
ITPOU3BO/ICTBA;

[1P3 cpopMHUpPOBAaHHOCTH YMEHHUMW: BBISBIATH XapaKTEPHbIE MPU3HAKU
MOHSATHM, YCTAHABJIMBaTh WX B3aWMOCBS3b, MHCIOJB30BATh COOTBETCTBYIOLIUE
MOHATHS MPU ONMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MIPEBPAILICHUN;

[1P4 copMupOBaHHOCTh YMEHHS UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY
JUIsE  cocTaBiieHUsT (OpPMyJT BEHIECTB W YPAaBHEHMM XUMHUYECKUX PEaAKIUH,
cuctematuieckyto HoMmeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX
BEILIECTB;

[1P5 chopMHpOBAaHHOCTh YMEHHUS ONPEACISITh BaJEHTHOCTh W CTCICHBb
OKHCJICHUSI XUMHYECKHX 3JJIEMEHTOB B COECIWHEHUAX, BUJ XHUMUYECKOM CBS3U
(KoBaJIcHTHasi, MOHHAs, METAJIMYEcKasi, BOJOPOJHAs), THUIl KPUCTAIMUECKOMN
PELIETKA KOHKPETHOI'O BELIECTBA;

[1P6 chopMHUpOBAHHOCTH YMEHUS OOBSICHITH 3aBUCUMOCTD CBOMCTB BEIIIECTB
OT BHJIa XMMHYECKOW CBSI3W M THUMNA KPUCTAIUIMYECKOW pEmETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

[1P7 cdhopMUpOBAaHHOCTh yMEHHUM: KJIACCU(UIIMPOBATh: HEOPTraHUYECKHUE
BEIIECTBA 0 UX COCTaBYy, XUMUUYECKHUE PEAKIINH M0 Pa3TUYHBIM MMPU3HAKAM (YHUCITY
U COCTaBy pEarupylolux BeEIIECTB, TEMIOBOMY 3(h(]eKTy peakuuu, U3MEHEHHUIO
CTETNICHEH OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTajuzaTopa W
JPYTHE); CAMOCTOSITEIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU I KIacCUDUKAITUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

[TP8 chopMUpOBaHHOCTE yMEHHUS PACKPBIBATh CMBICI MEPUOIAYECKOTO
3akoHa J[.MI. MeHneneeBa W JE€MOHCTPUPOBATH €Tr0 CHCTEMATU3UPYIOILIYIO,
OOBSICHUTEIBHYIO U MPOrHOCTUYECKYIO (PYHKIINH;

[TP9 chopMupoOBaHHOCTh YMEHHIA: XapaKTEpU30BaTh AIEKTPOHHOE CTPOECHUE
aTOMOB W MOHOB XUMHYECKHX DJJIEMEHTOB IE€PBOTrO—YETBEPTOrO IEPUOAOB
[lepuomnueckonn  cucremsr  J.U. Menpaeneena, UCTIOJIB3YSl  TOHSATHSA
«HEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE MOTYpPOBHM», «S-, P-, d-aTOMHBIE
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opOUTanm», «OCHOBHOE M BO30YXKIEHHOE SHEPTeTUYECKUE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M HUX
coequHeHMd 1o nepuojgaM M rpymmnam Ilepuonmueckom cucremsr  J.M.
MenpeneeBa, BaJICHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JIEKTPOHHBIX 000JI0YEK;

[TP10 cpopmMupoBaHHOCTH YMEHHUIA: XapaKTEepU30BaTh (OMHUCHIBATH) OOILIKE
XUMUYECKME  CBOMCTBAa  BEIIECTB  Pa3IMYHBIX  KIACCOB,  IOJTBEPXAATh
CYILIECTBOBAHME T€HETUYECKON CBS3M MEXJYy HEOPraHWYECKMMHU BEIECTBAMH C
IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

ITP11 c(OpMUPOBAHHOCTb yMeHUs pacKpbIBaTh CYIIHOCTB:
OKHUCJIUTEIbHOBOCCTAHOBUTENBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTABIJICHHUS
AJIIEKTPOHHOTO OajaHca JTHX peaklMi; peakuuil HOHHOro oOMeHa IyTEM
COCTABJICHHSI HX TIOJHBIX M COKpPAIIEHHBIX HWOHHBIX YPAaBHEHM; pEaKLHi
THJIPOJIN3a; PEAKIMI KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpPE THIPOKCOKOMILIEKCOB
IIMHKA ¥ aJTFOMUHUS);

[TP12 copMupoBaHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHUYECKUX PEAKUHA C YYETOM HX SHEPreTHUYECKUX XapaKTEPHUCTHK, XapakKTep
M3MEHEHUS! CKOPOCTH XHMMHMUYECKOW peakIMd B 3aBUCHUMOCTU OT pPa3Iu4HbIX
(bakTopoB, a TaK)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS TOJI BIUSHUEM
BHEIIHUX Bo3jaeicTBull (mpunuun Jle latense);

ITP13 chopMUpOBaHHOCTh YMEHUS XapaKTEpU30BaTh XUMUYECKUE PEAKLIUH,
JeXallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHUs CEPHOW KHCIOTHI, aMMMAKa,
oOmMe HayyHble MPHUHLMIIBI XUMUYECKMX IPOU3BOJCTB; LEJIECO00PA3HOCTh
INPUMEHEHUsI HEOPraHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

[TP14 copMupoBaHHOCTH BIIAICHUSI CHCTEMOW 3HAHUI O METOAaX HAYIHOTO
MO3HAHUA SBJIEHUN NpUpPOAbl — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (pealIbHbIN U MBICJIEHHBII), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHMS MTPU HKCIIEPUMEHTAJILHOM HCCJIEI0BAHUH BEUIECTB
U 10 OOBSCHEHUS XHMHYECKUX SIBJICHUH, HMMEIOUMX MECTO B MpPHUPOJE,
MPaKTUYECKOH AESITEIbHOCTH YeJIOBEKa U B IIOBCETHEBHOM KU3HH;

[TP15 cdopMHpPOBAaHHOCT, YMEHHUS BBIABISATH B3aMMOCBS3b XHMHUYECKHX
3HAHMM C TOHATHAMM M MPEACTABICHUSAMU JPYIMX €CTECTBEHHO-HAy4HBIX
IpeaMeToB Jyist 00Jiee OCO3HAHHOTO TOHUMAaHUs MaTEpUAIbHOTO €IMHCTBA MUPA;

[TP16 copmMupoBaHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHATUN «MaccoBas J0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHLEHTpALUa»;
Macchl BelecTBa WK 00bEMA Ta3a M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOTrO 3ddexTa
peaklMM; 3HAYEHHS BOJOPOJHOIO MOKa3aTeisl pacTBOPOB KHUCIOT W IIEJIOYEH C
M3BECTHOM CTEMEHBIO MMCCOIMAIMU, Macchl (00bEMa, KOJIHMYECTBA BEIIECTBA)
MPOJIyKTa PEAKLUH, €CJIM OJIHO M3 MCXOIHBIX BEUIECTB JaHO B BUJE pacTBoOpa ¢
OnpeIeIEHHON MAacCOBOM J10JIell pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B M30BITKE
(uMeeT mpUMecH); JOJIM BbIXOJA MPOAYKTa peakluH; OOBEMHBIX OTHOIICHHM
ra3os;
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[1P17 cdopMHUPOBAaHHOCTH YMEHHI: CaMOCTOATEIHLHO IUIAHUPOBATH U
POBOANTh XUMHUYECKUI IKCIEPUMEHT (IIPOBEIEHUE PEaKIMii MOHHOTO OOMeEHa,
IIOATBEPKIACHUE KAUECTBEHHOI'O COCTABA HEOPTAHUYECKHUX BEILECTB, OIIPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TMOMOINBK) HWHIMKATOPOB, W3YYECHHE BIIMUSHUS
pa3nu4HbIX  (AKTOPOB HAa  CKOPOCTh XMMHUYECKOM  pEaklHMH, pelIeHUue
AKCIIEPUMEHTAJIBHBIX 3afad no TemaMm «Mertamisl» u  «Hemeramisl») c
cOOJII0/IeHnEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIeCTBAaMU U J1a00paTOPHBIM
o0opynoBaHueM, (opmyaupoBaTh 1E€Jdb HCCIEAOBAHMS, MPEJCTABIATh B
paznu4yHOi (QopMe pe3ysbTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HX
TOCTOBEPHOCTB;

[1P18 chopmMupoBaHHOCTE YMEHHI: COOJIIOAATh TpaBUiIa IMOJIb30BAHUS
XUMHUYECKOM TOCy/ol u J1abopaTOpHBIM OOOpYyJOBaHUEM, OOpaIlleHUus C
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHYECKHUX OIBITOB, JKOJIOIMYECKU LeJeco00pa3Horo MOBEACHUS B OBITY H
TPYAOBOU IEATENBHOCTH B ILEJSAX COXPAHEHHUs CBOETO 3I0POBBS, OKPYKAIOLIEH
IIPUPOHOW Cpenbl M JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHs, OCO3HABaTh
ONAaCHOCTb TOKCHYECKOTO JEUCTBHS HAa JKHUBBIE OPTraHU3MblI ONPENEIIEHHBIX
HEOPTraHUYECKUX BEIIECTB, NOHMMAas cMbIci nokazarens [1/IK;

[1P19 cdopMupoBaHHOCTH YMEHHUM: OCYIIECTBIATH LEJICHANPABICHHBIN
MOMCK XUMHUYECKON MH(POPMALIMK B PAa3IMYHBIX UCTOYHHKAX (Hay4yHas U y4yeOHO-
Hay4yHas JUTEparypa, CpeicTBa MaccoBoll uHpopMmauuu, VHTEpHET U apyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(pOpMaIio, rnepepadarbiBath €€ u
HCIT0JIb30BaTh B COOTBETCTBUH C TIOCTaBJICHHON y4eOHOM 3a1aucii.

IIpeamMeTHble pe3yjbTaThl 0CBOeHHsI Kypca «Oprannyeckass XuMus» Ha
0a30BOM YPOBHE [I0JI2KHBI OTPAKATH:

[TP20 cdhopMUpOBaHHOCTH TMPEACTABICHUN: O MeCT€ | 3HAYCHUU
OpraHUYECKON XMMUM B CUCTEME €CTECTBEHHBIX HayK U €€ poJid B 00ECIICUCHUHN
YCTOMYMBOIO PAa3BUTHSI YEJIOBEYECTBA B PEUICHUM NPOOJIEM 3SKOJIOTHYECKOM,
AHEPreTUYECKOM U THUILEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUU
HOBBIX MaTe€pUaJiOB, HOBBIX UCTOYHUKOB SHEPTUH, B 00€CTICYCHUN PALIMOHAIBHOTO
IPUPOJIONIONIH30BaHMS, B (POPMHPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYPBI
YeJloBeKa, a TaKke OKOJOTMUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM Cpeie;

[TP21 BnajmeHue CHUCTEMOW XUMHUYECKMX 3HAHWUWM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIararoIIe MOHATUS — XUMUYECKUM 3JIEMEHT, aTOM, SJIpO U AJICKTPOHHAs
obojouka aroma, S-, p-, daTomMHBIE OpOWTAIIM, OCHOBHOE W BO30YXJIEHHOE
COCTOSIHASI aTOMa, THUOpPUAM3AIMs AaTOMHBIX OpOWTaneil, WOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATENIHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEPOAHBIN CKelleT, PyHKIIMOHAIbHAS
rpylna, pajgukan, CTPyKTypHble Gopmynbl (pa3BEPHYTHIE, COKpaIEHHbIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAas), H30MEpPbI, TOMOJIOTHYECKHN ps, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHUCJIOPOJI- U a30TCOJIEpIKAIMe OPTraHUYECKUE COCIMHEHUS, MOHOMEp, TMOJUMED,
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CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJIAIDHBIC COCIUHEHMS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH JI.MI. MeHnneneeBa, TEOpUsi CTPOEHUS OPTraHUYECKUX
BemecTB A.M. byTiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
YW TpPEBpalICHUS DSHEPrUM IMpPU XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SA3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIUE B OCHOBE
ITOHMMAHUS IPUUMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pPEaKIHUi, TEPMOAUHAMHYECKUX M KUHETHYECKUX
3aKOHOMEPHOCTSX UX NPOTEKAaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJaX (MHAYKTUBHBIA U Me30MepHBIN 3¢ dexThl, opueHTanTtsl | u Il poma);
(aKkTOJOTMYECKUE CBEICHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH M Oe30macHOM
UCIIOJIb30BAaHUU BAKHEUIIUX OPraHUYECKUX BEHIECTB B OBITY M MPAKTHYECKOM
JESITeIbHOCTH ~ 4YeJIOBeKa, OOLIMX  HAy4yHbIX  MPUHIUIAX  XUMHUYECKOTO
MIPOM3BOJICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HePTH);

[1P22 chopMuUpOBaHHOCTh YMEHHI: BBISABIATh XapaKTEPHBIE TMPU3HAKU
IIOHATHM, YCTAHABJIMBAaTh HUX B3aWMOCBA3b, MCIOJB30BATh COOTBETCTBYIOLINE
IIOHATHSI IIPU ONMCAHUM COCTaBA, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEIUHEHNN;

[T1P23 chpopMHUpPOBAaHHOCTh YMEHHUI MCHOJIB30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHSI MOJIEKYJIAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX ) (hOPMYJI OPraHUUYECKUX BEILIECTB,;

[1P24 chopMUPOBAaHHOCTh YMEHUW COCTaBISATh YPaBHEHUS XHMHUYECKHUX
peakiui M pacKpblBaTh HMX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii MOCPEICTBOM COCTaBIIGHUS OJJIEKTPOHHOIO OajlaHca 3THX pPEaKIuH,
peakuuil MOHHOrO OOMeHa IyTEM COCTaBJIEHMSI UX TOJHBIX M COKpaIIEHHBIX
VOHHBIX YPAaBHEHU;

[1P25 chopMUpOBaHHOCT, YMEHMA W3TOTABIMBATH MOJECIH MOJICKYJ
OpPraHWYECKUX  BEUIECTB  JUI1  WUIOCTPAUMM  HMX  XUMHYECKOr0 M
IIPOCTPAHCTBEHHOT'O CTPOCHHSI;

[1P26 cpopMHUPOBAaHHOCTH YMEHMI: YCTaHaBIMBATh MPUHAJIEKHOCTD
M3YUYCHHBIX OPTaHMYECKUX BEIIECTB 10 UX COCTABY U CTPOEHHUIO K ONPEICIEHHOMY
KJIacCy/Tpynne COeIMHEHUM, JdaBaTh UM Ha3BaHMUS IO CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE HA3BaHUS ISl OTAEIBbHBIX
Npe/ICTaBUTENIe OPraHMYEeCKUX BEIECTB (ITUJIEH, alleTUJIEH, TOIYOJ, TJIULEPHH,
ATWICHIJINKONb, (eHos, (opManibAeru, aueTaibAerull, aleToH, MypaBbHHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAs, NaJbMUTHHOBAsI KUCJIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJI, U3OMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

[1P27 chopMHpOBaHHOCTh YMEHHUS OMPEACNATh BUJ XUMHUYECKOW CBS3H B
OpraHUYECKUX COEIMHEHUSX (KOBAJIEHTHAas W MOHHAs CBA3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

[1P28 cpopMUpOBaHHOCTH YMEHHSA MPUMEHATH IOJIOKEHUS TEOpUU
CTpoeHus1 oprannueckux Bemects A.M. byTiepoBa 1151 00bSICHEHHS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOECHUS,

[1P29 chopMUpOBaHHOCTh YMEHMH XapaKTepu30BaThb COCTaB, CTPOCHHUE,
¢u3nYecKkue M XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEICTABUTENEH PpPAa3IMUHBIX
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KJIACCOB OPraHUYECKHUX BEILIECTB: aJIKAHOB, IUKIOAIKAHOB, aJIKEHOB, aJKaIHECHOB,
QJIKUHOB, AapPOMAaTHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, aJlbJECTU]IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIIOKHBIX 3(UPOB, )KUPOB, HUTPOCOCTUHCHUHN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YIJIEBOAOB (MOHO-, AW- W TMOJUCAXapHUIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYID  CBSI3b  MEXKAY  HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHUYECKHUX PEaKIUM C MCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

[1P30 cdopMupoOBaHHOCT, YMEHHS IOJTBEPXKJIAaTh HAa KOHKPETHBIX
npUMepax XapakTep 3aBUCHUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OpPraHUYECKUX
COEJIMHEHUI OT KPATHOCTH W THUIA KOBAJIEHTHOM CBS3U (G- U M-CBS3M), B3AUMHOTO
BJIMSIHHSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

[IP31  chopmMupoBaHHOCTH  yMEHHUS  XapaKTepU30BaTh  HMCTOYHUKU
YTJIEBOJOPOAHOTO ChIphsi (HE(DTh, TPUPOJHBIA Ta3, Yrojib), CHOCOOBI €ro
nepepadoTKU U MPAKTUIECKOE MPUMEHEHHE MMPOTYKTOB IepepadboTKH;

[TP32 chopMUpPOBAaHHOCTH BIAJEHUS CHCTEMON 3HAHUN O ECTECTBEHHO-
HAay4YHBIX METOJAaxX TMO3HAHUS — HAONIOJEHUNU, W3MEPEHUHU, MOJACIUPOBAHUM,
AKCTIEPUMEHTE (PEaTbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS

[1P33 chopMUpPOBAaHHOCTH YMEHHUSI TPUMEHSTH OCHOBHBIE OIEpaIU
MBICJTUTEILHON JEATeIbHOCTH — aHaJlu3 M CHUHTE3, CpaBHEHHE, O0O0OIICHUE,
CHUCTEMATHU3aIINIO, BBISIBJICHUE NMPUYMHHO-CJICICTBEHHBIX CBSI3EH — NI M3YUYCHHS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMIL;

[1P34 chopMUpOBAHHOCTh YMEHMIA: BBISBISTH B3aUMOCBSI3b XHMHYECKHX
3HAHUW C TOHATUSIMH M TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYyYHBIX
MpeAMETOB Juisi 0oJiee OCO3HAHHOTO TOHUMAHHWS CYIIHOCTH MaTepUaIbHOTO
€MHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKON XUMHUU IS
OOBSICHEHHUSI W TIPOTHO3UPOBAHUS SIBIICHWN, HMMEIONUX €CTECTBEHHO-HAYYHYIO
IPUPOAY;

[TP35 chopMUpPOBAHHOCTh YMEHHMIA: MPOBOJUTH PACUYETHI MO XUMHYECKUM
dbopmysiaM U ypaBHEHUSIM XUMUYECKUX PEAKIUNA C MCIOJIb30BaHUEM (DU3UYECKUX
BEIMYMH (Macca, O0BbEM Tra3oB, KOJMWYECTBO BEUIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOU
dhopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX DJIEMEHTOB,
IPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

[1P36 chopmMupoBaHHOCTh yMEHHWI: MNPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBATh C MO3UIHAH DKOJOTMYECKONW O€30IaCHOCTH MOCJIEACTBUS OBLITOBOU M
MPOU3BOJCTBEHHON JIEATETLHOCTH YEJIOBEKa, CBSA3aHHOM ¢ TmepepadoTKoM
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSTUSL TPAMOTHBIX PEIICHUN
po0JieM B CUTYyalUsIX, CBI3aHHBIX C XUMUEH;

[TP37 cdopMHpPOBAaHHOCT, yMEHUN COOMIONATh MpaBWia SKOJOTUYECKU
L[EJeCO00Pa3HOro TMOBEIEHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHUSI CBOETO 3/I0POBbsI, OKPYKAIOIIEH MPUPOHON Cpebl U JOCTUKEHUS €€
YCTOWYHUBOIO Pa3BUTHS,
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[TP38 cdhopMHpOBaHHOCT, YMEHUN OCO3HABaTh OMACHOCTh TOKCHYECKOTO
JICMCTBUS HA KMBBIE OPraHU3MBI ONPEAEIEHHBIX OPraHNYECKUX BEUIECTB, IOHUMAs
cMbica nokazaress [1JIK;

ITP39 cpopMHUPOBAaHHOCT YMEHHH aHAJIU3UPOBATH LIEJI€COO00PA3HOCTh
MPUMEHEHUSI OPraHUYECKHX BEIIECTB B IMPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOILIECHHUS PUCK-TTI0JIb3a;

[TP40 cdopmMupoBaHHOCTh YMEHUH OCYIIECTBISATH Li€JIEHANPaBICHHBIN
MOMCK XUMHUYECKON MH(POPMALIMK B PAa3IMYHBIX UCTOYHHKAX (Hay4yHas U y4yeOHO-
Hay4yHas JUTEparypa, CpeicTBa MaccoBoll uHpopMmauuu, VHTEpHET U apyrue),
KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(pOpMaIio, rnepepadarbiBath €€ H
UCIT0JIh30BaTh B COOTBETCTBUH C TIOCTaBJICHHON y4eOHOM 3aaucii.
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3. Conepxanne yueOHOro nmpeamera « XuMush»

Opranuyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbL OP2AHUYECKOT XUMUU

[IpenMer w® 3Ha4YeHHWE OpPraHUYECKOM XHMMHUHM, NPEACTABICHHE O
MHOT000pa31K OPraHMYECKUX COETMHEHU.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHUS. BaseHTHble BO3MOMKHOCTM aTroMa yriepoja. XHMHYecKas CBS3b B
OpPraHUYeCKUX COEJUHEHMsIX. THumbl THOPUAM3ALMM AaTOMHBIX OpOHUTaNIeH
yraepoja. Mexanu3mbl 00pa3oBaHus KOBAJIEHTHOU CBsI3U (OOMEHHBIN U TOHOPHO-
aKLEeNnTOpHbIA). THUIBl MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3M.
OnunapHnasi, 1BOiHast U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3ei B MOJIEKYJax
opraHudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukane, Hykieohuiae Hu
anexTpodue.

Teopust cTpoeHus opraHudeckux coeauHenuit A.M. bByrtnepoBa u
COBPEMEHHBIE NIPE/ICTABIECHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPHH CTPOCHHS
OpraHUYeCKUX COeAMHEHUU. MOJeKyIsipHblE U  CTPYKTYpHbIE  (OPMYJIBIL.
CrpyktrypHble (OpMyJbl pa3IMUHBIX BUJIOB: pa3BEPHyTas, COKpallIEHHAs,
ckenetHass. M3omepus. Buael u3omepuu: CTpyKTypHasi, NPOCTPAHCTBEHHAs.
OneKkTpoHHbIe 3DPEKTHl B MOJIEKYJIaX OPraHUYeCKUX COCIUHEHUMN (MHIYKTHUBHBIM
U Me30MepHbINA 3D PEKTHI).

[IpencraBnenne o kiaccuduKanuu opraHUYeckux BemiecTB. [loHsTHe o
bynkunonansHoM rpymnme. ['omonorus. ['omonoruueckue psaapl. CucreMaTuyeckas
HoMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHble Ha3BaHUS
OTZIEJIbHBIX MTPEACTABUTEIICH.

OcobeHnHocTu u Kiaccuukanus OpraHUYECKUX peaKkiuil.
OKHUCIUTENLHOBOCCTAHOBUTEIIbHBIE PEAKIIUN B OPraHUYECKOU XUMHUH.

JKCNEePUMEHTAIbHbIE METOAbI H3y4YeHUs BellleCTB M UX NMpPeBpalleHuil

O3HakomileHHE ¢ 00pa3liaMHi OpPraHUYEeCKUX BEIECTB U MaTepHalaMH Ha UX
OCHOBE, OIBITHI MO MPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, oOOyIVIMBAaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJICKYI
OpraHUYECKUX BEIIECTB.

Tema 2. Yeneeo0oopoowt

Anxkanbl. ['oMonorudeckuit psij ajkaHoB, oOuias Gpopmysia, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI aJKaHOB, Sp3 -
ruOpuau3anus aTOMHBIX  opOuTaneil  yriepoma, G-CBi3b. Kowxgopmepsoi.
du3nyecKre CBOMCTBA aJIKAHOB.

XWUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKIMU 3aMENICHUs, H30MEepHU3alluH,
JNETUAPUPOBAHMS, [IUKIU3ALMU, TUPOJIN3a, KPEKUHTa, ropenus. Ilpeocmasnenue o
MexaHuzme peakyuti paouKkaibHO20 3AMeUjeHUs..

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE ATKAHOB.

[uxnoankauel. O61as hopmyia, HOMEHKIATypa U uzoMmepusi. OcCOOeHHOCTH
CTPOCHHUSI M XUMHUYECKUX CBOMCTB MajibiX (LMKJIOMPOIMAH, IUKJIOOyTaH) H
OOBIYHBIX (IIMKJIONMEHTAH, LMKJIOTE€KCAaH) LMKJIOaIKaHoB. CrocoObl MOJyYeHUs U
NpUMEHEHHUE ITUKII0AJIKAHOB.
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Ankensl. ['oMoornueckuii psj alkeHoB, o0mas (GopMyina, HOMEHKIATYpa.
DNEeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJKEeHOB, Sp2 -
ruOpuan3anus aTOMHBIX opOuTaneit yriepona, o- u m-cBsi3u. CTPyKTypHas |
reoMerpuyeckas (muc-tpanc-) wuzomepus. DU3MYECKHME CBOICTBA AJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLMH MPUCOCAUHEHUS, 3aMEIIECHUS B O-TOJOKEHUE
IIpY ABOMHOMN CBSI3H, MOJUMEPU3ALNU U OKUCIEHUs. [Ipedcmasnenue o mexanusme
peakyuu  anekmpoguivHozo  npucoeourenus.  IlpaBuno  MapKOBHUKOBA.
KauecTBeHHbBIC peakiy Ha JBOWHYIO CBsI3b. CIOCOOBI MOMy4YeHUSI U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHBIE, U30JUPOBAHHbBIE,
KyMyJupoBaHHbI€). OCOOCHHOCTH DJIEKTPOHHOTO CTPOCHHS U XHUMHYECKHUX
CBOMCTB CONpPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoenunenue. Ilomumepuszamus
CONPSKEHHBIX TUEHOB. CIIOCOOBI MOTYyUYEHUS! U TPUMEHEHHUE aJIKaIUCHOB.

Anxunbl. ['oMonorudeckuii psj ankuHOB, o0mas (Gopmysia, HOMEHKIATypa
Y U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKUHOB, SP-
rudpuau3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckne cBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakIUMW  MPUCOCAUHEHUS, JTUMEpU3alUU U
TpuMepu3aluu, okucieHus. KuciorHeie CBOMCTBa aIKHHOB, UMEIOIINX KOHIIEBYIO
TpOIiHYI0 CBs3b. KauecTBEHHBIE peaklK Ha TPOITHYIO CBA3b. CrIOoCOObI MOTyUeHHUS
U IPUMEHEHHE aJIKHHOB.

ApomaThuecKkue YrieBoJOpoasl (apeHsbl). ['omMolornueckuil psijg apeHoB,
oOmrast popMyina, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHWE  MOJeKyJnbl  OeH3ona. [lpasuno  apomamuunocmu,  npumepol
apomamuyeckux coeouHenuu. DOU3NUECKUE CBONCTBA apeHOB. XUMHUYECKUE
CBOMCTBa OEH301a ¥ €T0 TOMOJIOTOB: PEAKIIUN 3aMEIICHHs B OCH30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM paJuKalie, peakuud MNPUCOCANUHEHUS, OKUCJIEHHWE TOMOJIOTOB
6ensona. [Ipeocmasnenue o mexanuzme peaxkyuii 1eKmpoPuiIbHO20 3aMeuyeHUs.
[IpencraBnenre 00 OPHEHTHPYIOLIEM JEHCTBUHM 3aMeCTUTENEl B OEH30JbHOM
KOJIbLIE Ha MPUMEpPE AAIKWUIBHBIX DPAJAUKAIOB, KapOOKCUILHOMU, THUIAPOKCUILHOM,
aMUHO- U HUTPOTPYIIIbI, aTOMOB rajJoreHoB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB
ctuposia. llomumepuzanuss crtupona. CrocoObl MOAYyYEHUST U MPUMEHEHHUE
apOMaTUYECKHUX YTIEBOJAOPOIOB.

[Ipuponnsiii ra3. [lomyTHeie HedTaHBIC Ta3bl. HedTh U €€ mpoucxoxxaeHue.
Kamennslii yrons u npoayktsl ero nepepadotku. CriocoObl nepepaboTku HeTH:
NEPEeroHKa, KPEKUHT (TEPMHUECKUH, KAaTaTIUTUYECKUi), PUDOPMHUHT, MHPOIH3.
[IponykThl nepepadoTku HEDTH, X IPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBI3b MEXKYy Pa3IUYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DJNEKTPOHHOE CTPOECHHME TaJOreHIPOM3BOAHBIX YIJIEBOAOPOIOB. Peaknuun
3aMEeNIeHns] TajJoreHa Ha TUAPOKCOTPYNILYy, HUMPOSPYNNY,  YUAHOSPYNNY,
amunozpynny. JleicTBME Ha TaJIOT€HIPOM3BOJHBIE BOJHOTO M CIHUPTOBOIO
pactBopa wIEnoud. B3amMoaencTBue IUTrajioOr€HAJIKAHOB C MarHuE€M M IIMHKOM.
llonamue 0 MemanioopeaHudecKux COCOUHEHUSIX. Hcnonp3oBanue
raJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEIIECTB.
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JKCIEePUMEHTAJIbHbIC METOAbI H3YYCHHUS BEIECTB M MX NpeBpaleHu il

N3yuenne (u3MUECKUX CBOWCTB  YIJIEBOJOPOJIOB  (pacTBOPUMOCTS),
KaueCTBEHHBIX PEaKIUN YTIEBOJOPOAOB Pa3IMUHBIX KIAcCOB (0OecLBeUYMBaHUE
OpOMHOI WJIM MOJHOM BOJABI, pacTBOpa MEpPMAaHraHaTa Kajus, B3aUMOJICHCTBHE
aleTujieHa ¢ aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHE yriepoja U BOJAOPOJa B OPraHUYECKHX BEIIECTBAX, MOJy4YECHHE
ATWJIEHA W U3YyYE€HHE €ro CBOWCTB, O3HaKoMJeHUE C KoJulekuusamu «Hedtb» u
«Yroiby, ¢ 00paslamu miacTMacc, KayduyKoB U pe3uHbI, MOJCIUPOBAHUE MOJIEKYT
yIJI€BOJOPO/IOB U TaJOr€HIPOU3BOAHBIX YTIIEBOIOPOIOB.

Tema 3. Kucnopoocooepircaujue opzanuueckue coeOuUHeHus

[TpenenbHble oaHOAaTOMHBIE cHUpThl. CTpoeHHE MOJEKys (Ha Hpumepe
METaHOJIa W JTaHojda). ['omosoruueckuil psma, obmas Qopmyna, u30MepHs,
HOMEHKJIaTypa U  Kilaccuduxanus. Duznueckue CBOMCTBA  MpeAeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJopoaHble CBA3M MEXAy MOJIEKYJaMU CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUHMH 3aMEIIEHUs, JeruapaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE €  OpPraHMYECKUMHU UM  HEOPraHWYECKHUMH  KHCIIOTaMH.
KauecTBeHHas peakius Ha OJHOATOMHBIE CIIUPTHI. JIeHCTBUE ATaHOIA U METAHOJA
Ha opranu3sM uenoBeka. CrocoObl MOJMy4YeHUss M MPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie 3pupbl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH PU3HUECKUX U
XUMHUYECKHUX CBOWCTB.

MHoroaroMHble CHMPTHl — 3TUJICHIIUKOJIb M TiuuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKLMHU 3aMEILECHHUS, B3aUMOJECHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHMMM KHCJIOTAMM, KAaYECTBEHHAs pEaKIUs Ha MHOIOATOMHBIE
cnupThl. [Ipedcmasnenue o mexawuzme peakyuti HYKIEODUIbHO20 3aAMeujeHUs..
JleiictBue Ha opraHu3Mm uesnoBeka. CrocoObl TMOJNy4eHHS U MPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHME MOJIEKYJIBI, B3aWMHOE BJIMSHHE THAPOKCOTPYHIBI M
O0eH3osibHOTrO sAnpa. Pusnueckue cpoilcTBa ¢eHosna. OCOOCHHOCTH XMMHYECKUX
cBoiicTB (eHona. KadecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTh (heHona.
CrniocoObl nostydenust 1 npuMenenne penona. Genondopmanbaeruanas cModa.

KapOoHwibHbIE COEIMHEHUS — albJETUAbl W KETOHBI. JEKTPOHHOE
CTpOEHHE KapOOHWIBHOM Ipynibl. 'oMOJIOrHYeCKUe psiibl aIbJIETHIOB U KETOHOB,
obmiast popmyna, u3oMepust U HOMEHKIaTypa. OU3ndeckre CBOMCTBA aJIbJECTU/I0B
U KETOHOB. XHUMHUYECKHE CBOMCTBAa QJIbJETHMJAOB U KETOHOB: pEaKIMH
npucoeuHeHus. [lpedcmaenenue o MmexaHusme peakyuili HYK1e0QuUiIbHO20
npucoeounenus. OKUCICHNUE albJAETHA0B, KAUECTBEHHbIE PEAKIMN HA aJbACTUIbL.
Crioco0ObI osTyueHus: ¥ MPUMEHEHHUE albACTUIO0B U KETOHOB.

OMHOOCHOBHBIE  TpefenbHble KapOOHOBBIE  KHUCIOTHL.  OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJ KapOOHOBBIX KHUCIOT. M3oMepus W  HOMEHKJIATypa.
®du3znyeckre CBOICTBA OJAHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT.
Bonopoansie CBsI3W MEXIy MOJEKyJIaMd KapOOHOBBIX KHUCIOT. XHUMHUYECKHUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, pEAKIMs ATEpUPUKALNU, PEAKIUU C Y4aCTHEM
yIIeBOAOPOAHOrO paaukana. OCOOEHHOCTH CBOWCTB MYPAaBbHUHOW KHCIIOTHI.
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IToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX KHCJIOT — CIIOXKHBIX 3puUpax, aneuopuoax,
2anoeenHaneuopuoax, amuoax, Humpuiax. MHoroo0Opasue KapOOHOBBIX KHCIIOT.
OcoOCHHOCTH CBOWCTB HEMPEICITHbHBIX U aPOMATHUECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacTaBurenu BbICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, NaJIbMUTHHOBAs, OJICMHOBAs, JUHO]IE8As,
JIUHONEeH08as KUCTOThl. CrIOCOOBI OTYyYEHHUS U MPUMEHEHUE KapOOHOBBIX KHUCJIOT.

Cnoxuble 3¢upsl. ['omonoruyeckuil psij, obmas ¢gopmyna, U30MEPHUS U
HOMeHKIatypa. dusznueckue M XUMHUYECKHE CBOMCTBA: TUIPOJIM3 B KHUCIOU H
IETIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue 1 XMUMUYECKHE CBOMCTBA )KUPOB: THAPOIIN3 B
KUCIION U 1m1enouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPKAIIMX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

Mpbuia Kak COJNMHM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JEHCTBUE.
llonamue o cunmemuuecxux morowux cpeocmaax (CMC).

OOmas xapaktepuctuka yrieBojoB. Kmaccudukanus yrieBoaoB (MOHO-,
IUu nonucaxapuabl). MoHocaxapuabl: TIOK03a, PPYKTO3a, earakmosda, pubosa,
oe3okcupuboza. Ou3ndeckre CBONCTBA U HaxoxjaeHue B npupojae. dorocuures.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi Ha npumepe MOJIEKYlbl
2N0K03bl, npoekyuu Xeyopca, o- u B-anomepwl 21i0K03bl. XUMUYECKUE CBOMCTBA
[VIFOKO3BI: PEAKIIMU C YYaCTUEM CIHUPTOBBIX U aJIbJACTUIHOW TPYIMI, CIIUPTOBOE U
MOJIOUHOKHCIIOE  OpoxeHue. IlpumeHeHue  TriOKo3bl, €€ 3HA4Y€HHE B
KU3HENIEATETLHOCTH OpraHu3ma. Jlucaxapupl: caxapo3a, MallbTO3a U JIaKmMo3d.
BoccranaBnuBaromue ¥ HEBOCCTaHABIIMBAIOIIME — Aucaxapuabl. ['uuponns
nucaxapuaoB. Haxoxnenue B nmpupojie U npuMmeHeHue. [lonrcaxapuapl: kpaxmard,
INIMKOTeH W 1eiunono3a. CTpoeHne MaKpOMOJEKyJ Kpaxmana, TJIHMKOreHa |
HeJUTroNo3bl.  PU3MUYECKHE CBOWMCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaja: THUAPOJU3, KAYECTBEHHAs peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBa WEJUTIONIO3bI: TUIAPOJIN3, ToTyueHue 3GupoB enono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIETK).

JKCNePUMEHTAIbHBbIE METOAbI H3y4YeHUsI BellleCTB M UX NMpPeBpanleHuii

PacTBOpUMOCTh pa3IMUHBIX CIHPTOB B BOJE, B3aUMOJICUCTBUE 3TAHOJA C
HATpUEM, OKHCJICHHE STHUJIOBOTO CIHMPTAa B ajbJCruj Ha PacKaICHHOM MeTHOMN
IPOBOJIOKE, OKHCJIEHUE JTUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB), KaUYECTBEHHbIE PEAKIMU Ha albJIeruiabl (cC
ruapokcuom auammuncepeopa(l) u ruapokcunom meau(ll)), peakius rounepuHa
¢ ruapokcunom menu(ll), xummuueckue cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE PacTBOpa IUIIOKO3bI ¢ Tuapokcuaom meau(ll), B3aumonerictBue
KpaxMalia C MOJIOM, PELICHHE SKCIEPUMEHTANbHBIX 3a7a4 1o temMaM «CHHupThl U
denomns», «Kapbonossie kucnotbl. CroxkHbIE 3)UPBD».

Tema 4. Az3omcooepocanjue opeanuueckue coeOUHeHus

AMWHBI — OpraHuYecKue Mpou3BoIHbIe aMmMuaka. Kiaccudukaius aMUHOB:
anupaTUyecKue W apOMATHUYECKUE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue moliekyl, obmas GopmMmysa, u3oMepusi, HOMEHKIATypa U (PU3UYECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUECKUX aMHUHOB: OCHOBHBIC CBOWCTRBA,
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AJKWIMPOBAHKUE, B3aUMOJCHUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TPEICTaBUTEIhL aMHHOB apomaTtudeckoro psiaa. CrpoeHue
aHuauHa. B3anMHOe BiIMSIHUE TPYIIN aTOMOB B MoOJieKyJie aHiwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHa. KauecTBeHHBIE peakiuu Ha aHWInH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudathyeckux amMuHOB. [lonydeHue aHuamHA U3
HUTPOOEH301a.

AmuHOKUCIOTE. HomeHkinarypa u uzomepus. OTAelbHBIE TPEACTaBUTEIN
0-AaMUHOKHCJIOT: TJIMUWH, aJlaHUH, ()eHUNANAHUH, CEPUH, 2TIYMAMUH08As KUCIOmA,
ausun, yucmeur. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomel.
@dusnyeckrue CBOWCTBA aMMHOKMCIIOT. XHMHUYECKHUE CBOWCTBA aMHHOKHCIIOT Kak
aM(OTEpHBIX  OPraHWYECKUX  COCAMHEHHWH, pEakius  MOJUKOHJCHCAIUH,
oOpa3oBaHue TIENTUIHON CBs3U. buonornyeckoe 3Ha4yeHUEe aMHUHOKUCIOT. CUHTE3
Y TUAPOJIU3 MENTUIOB.

benku kax mpuponnbie nonumepsl. [lepBuuHasi, BTOpUYHAS M TPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: TUIPOJIM3, JCHATYypalus,
KAueCTBEHHbIC PEAKLIUU Ha OCJIKU.

llousmue 00 azomcodepocawjux  2emepoyUKIULecKUX  COeOUHEHUSIX.
llupumuounosvie u nypunosvlie ocHosanus. Hykneunogvie Kuciomwl: cocmas,
cmpoenue u OUOLOSUYECKAs POlb.

JKCNEePUMEHTATbHbIE METOAbI H3y4YEHHUS BeleCTB M UX NMpeBpalleHuil

PactBopenue OenkoB B Boje, JeHaTypalus OEJIKOB NpH HarpeBaHUU,
[[BETHBIC pEaklMu Ha OEJKH, pEelIeHUE SKCIEPUMEHTAIBHBIX 3aJlad [0 TeMaMm
«A30oTcomepkaliye — OopraHMyeckue  coeauHeHws» U «Pacrno3HaBaHHe
OPraHUYECKUX COCIUHCHUI.

Tema 5. BvicokomoneKynapHnule coeOUHeHUA

OCHOBHbIE MOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHBb MOJIUMEpPHU3AIlUU, CPEIHSS MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCJAMHEHUNH —
MOJIMMEpU3alis U NOJUKOHJAeHcauus. [Ipedcmasnenue o cmepeope2yisipHoCcmu U
HAOMOJEKYIAPHOU CMPYKmMype NOIUMEPO8, 3a8UCUMOCHb CBOUCME NOIUMEPOE OM
UX MONEKYIAPHO2O U HAOMOEKYISAPHO20 CIMPOEHUSL.

[Tonumepubie Martepuanbl. I[lnactmaccsl (HOMUATHIICH, MOJUNPONHUIIEH,
NOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TOJUMETUIMETAKpUIaT, IOJIMKapOOHATHI,
nonud TUIeHTepedTanar). Y unusamus 1 nepepadoTka miacTyuka.

D1acTOMEpHI: HAaTypaJIbHBIM  Kay4dyK,  CHHTETHYECKHE  KaydyKH
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U cuiukoHul. Pe3nHa.

Bosiokna: HaTypasibHbI€ (XJIOMOK, IIEPCTh, MIENK), ICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOoH U JIaBCaH).

llonumepo cneyuanbHo20 HAa3HAaYeHus (meghon, Keeaap,
INEKMPONPo8oosiujue noaumepsl, buopasinazaemvie NOIUMEPHL).

JKCNePUMEHTATbHbIE METOAbI H3y4YeHUsI BellleCTB M UX NMpPeBpalleHuii
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O3HakomiieHHE ¢ O0O0pa3laMu TPUPOIAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MIacTMacC, KaydyKOB, peEIIeHHE OKCICPUMEHTAIBHBIX 3alad 10 TEeMe
«Pacmnio3HaBaHue MIaCTMACC ¥ BOJIOKOHY.

PacuéTHble 3agaun

Haxoxnenue MoOJeKyIsipHONH (GOpMYIbl OPraHUYECKOTO COSAMHCHHS T10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIpHON  (POPMYJIBI OPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJIYKTOB CTOpaHus, MO KOJMUYECTBY BellecTBa (Macce, o0bEMY) MPOIYKTOB
peaklMi W/WIM HKCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMYyIIbl
OpPraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEeHHMsI, ONPENICTICHUE JIOJNIM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETUUYECKH
BO3MOYKHOTO.

MexknpeaMeTHblie CBA3U

Peanuzanusa MexnpeaMETHBIX CBA3EH NPU W3YYEHUH OPraHUYECKOU XUMHH
OCYIIECTBIISIETCS 4Yepe3 UCIOJb30BAaHUE Kak OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHHA, TMPUHATBIX B OTICIHHBIX MPEAMETaX E€CTECTBEHHO-
HAyYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAy4YHBIC TIOHATHS: SBJICHWE, HAy4YHBIA (akT,
TUIOTe3a, TEOPHUsS, 3aKOH, aHalu3, CHHTE3, Kiaccudukaius, HaOI0ACHHE,
U3MEpEHUe, SIKCIIEPUMEHT, MOJICTb, MOJICTUPOBAHHE.

®duzuka: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DM3MYECKUE BEITUYMHBI, €IUHUIBI H3MEPEHUs, CKOPOCTb, SHEPTHS,
Macca.

buonorus: kierka, opraHu3M, 3KocucTema, Owocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA U TETEpPOTPO(PHBIA THUIT THUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NBIXaHWE, OENTKH, YIJIEBOIbI, JKUPBI, HYKICHHOBBIC KHUCIOTHI,
(epMeHTHI.

['eorpadus: mose3Hpie NCKOITaeMbIe, TOTIITUBO.

TexHOJOTHs: THIIEeBBIC MPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHTAHUA,
MOIOIITUE CPEJICTBA, MaTEPUAITBI U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH

OO01masi 1 Heopranuyeckasi XuMust

Tema 1. Teopemuueckue ocHo6bl xumuu

Atom. CocTaB aTOMHBIX sjaep. XHUMHUYECKUU diaeMeHT. H30ToIbl.
Kopnyckynaprosonnosoii oyanuzm, osolicmeennas npupooa snekmpona. CTpoeHue
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHUE YPOBHH H
noaypoBHHU. ATOMHBIE opOuTanu. Kinaccubukamnuss XuMruaecKux 3JI€MEHTOB (s-, p-,
d-, f-anmementsl). Pacripenenenne 37eKTPOHOB 1O aTOMHBIM OPOUTANISIM, NPUHYUN
MuHumyma  dHepeuu, npunyun Illaynu, npasuno Xynoa. INEKTPOHHBIE
KOH(UTypalli aTOMOB 3JIEMEHTOB MEPBOTr0—4ETBEPTOTO MEPHUOJIOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUH, JJIEKTPOHHBIE KOH(PUTYpaluu WOHOB. [lonamue 06
9HepeUuU UOHU3AYUU, IHEPSUU CPOOCMEBA K INeKMPOHY. DIIEKTPOOTPULIATETbHOCTD.
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[Iepuonnueckuit 3akoH U llepuognueckas cucteMa XUMUYECKUX 3JIEMEHTOB
J.A. MenneneeBa. CBsA3b MEpUOJUYECKOTO 3aKoHa U [leproguyeckoid CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMECHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB [0 TpylmaM ¢ [EepuojaM. 3JHAYCHUE
nepuoauueckoro 3akona /.M. Menneneesa.

XuUMHYECKast CB3b. BHAbl XMMHUYECKOM CBSI3U: KOBAJIICHTHAs, HWOHHAsi,
MeTajuTndeckas. MexaHu3Mbl 00pa30BaHHUs KOBAJICHTHOM CBSI3U: OOMEHHBIM H
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JyIMHA CBsI3U. [[0JpHOCTD, HANPaBIEHHOCTD U
HACBIIIAEMOCTh KOBaJeHTHOW cBsi3U. KparHeie cBa3u. Bopopoanas cBs3b.
MexmoneKyJIspHbIe B3aUMOJICUCTBUS.

BasieHTHOCTB ¥ BaJICHTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayus amomHsix
opoumaneti. CBS3b DJIEKTPOHHON CTPYKTYPhl MOJIEKYJ C MX TE€OMETPUUYECKHM
CTPOCHHUEM (Ha TpUMEPE COEAUHEHUM 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHusX. CocTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKcooOpa3zoBarenb,  Jrauasl.  Koopounayuonnoe  uucio.
Homenxnamypa  komnnekcHuvlx — coOeOuHeHUll. 3HaYCHUE  KOMIUIEKCHBIX
coequHeHun. [IonsaTHE 0O KOOpAMHALMOHHOW XUMHU. Bemecrsa MOJIEKYIAPHOIO U
HEMOJIEKYJIIPHOTO CTpOEHHUs. TUMbl KPUCTAUIMUECKUX PEMIETOK (CTPYKTYp) U
CBOMCTBA BEIICCTB.

[Tonsitue o nucnepcHeIX cucreMax. Mictunueie pactBopsl. [lpedcmasnenue o
KOIOUOHbIx  pacmeopax. (CrnocoObl BBIPAKEHUS KOHIIEHTPALIMU PAaCTBOPOB:
MaccoBas J0JIi BEIIECTBA B paCTBOPE, MOJIsSIpHAasl KOHUEHTpauus. HaceleHHsle u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpucTamioruaparsl.

Knaccuduxkarus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHAIbHbBIC
HAa3BaHUA OTICJIBHBIX MPEACTABUTEIEH HEOPTaHUUYECKUX BEIIECTB.

Knaccudukarus XuMU4ecKuX peakifii B HEOPraHUYECKON U OPraHUYEeCKOM
XUMHH. 3aKOH COXPAHECHHUS MAcChl BEHIECTB; 3aKOH COXPAHCHUS W IPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusix. TernaoBbie 23h(HEKTHl XUMUYECKUX PEaKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (DAKTOPOB.
['omoreHHbI€ U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OOpatuMble W HEOOpaTUMbIE pEaKIuu. XHUMHUYECKOE paBHOBECHE.
Koncmanma xumuueckoco paenogecus. DakTOpbl, BIUSAIOIIME HA TOJIOKEHUE
XUMHYECKOTO PABHOBECHS: TEMIIEpATypa, NABJICHUE U KOHILICHTPALlMU BEIIECTB,
yuactByromux B peakuuu. [Ipunuun Jle larense.

Onexrponutudeckas aucconuanus. CWibHbIE W CIa0ble DJIEKTPOJIHUTHI.
Crenenb aucconuanuuu. MonHoe npoussegeHue BoJbl. Cpeaa BOJAHBIX PaCTBOPOB:
KHUCJIOTHAs, HeUTpalbHas, menouHas. Bomopoansiii mokazarens (pH) pactBopa.
['unponu3s coneit. Peakuun HOHHOTo oOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakiuu. (CTeneHb  OKUCIICHUS.
Okucnurenb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
BaxxHeiiline OKHMCIWTENM W BOCCTAHOBUTENH. MeETOJ 3JEKTPOHHOro OajaHca.
DIIEKTPOJIU3 pacTBOPOB U PACILJIABOB BELIECTB.
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JKCNePUMEHTATIbHbIE METOAbI H3yYeHUs BelleCTB U X NMpPeBpalleHuil

Paznoxxenue nepokcuaa BOAOpoJa B MPUCYTCTBUU KaTajlu3aTopa, MOJIENU
KPUCTATMYECKUX PEIIETOK, TPOBEJAECHUE PEAKIIU HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl PacTBOPOB C TMOMOIIBID HHIWKATOPOB, M3YYCHUE BIUSHUS Pa3IUYHBIX
(akTOpOB HAa CKOPOCTh XHWMHUYECKOW pEaKIMH U TMOJOXKEHUE XUMHUYECKOTrO
paBHOBECHSI.

Tema 2. Heopeanuueckas xumus

[Tosmoxxenne HemetaisioB B llepuonndeckod CcUCTEME  XUMHUYECKHUX
sanemenToB J.M. MenzeneeBa 1 0cCOOEHHOCTH CTPOEHUS UX aTOMOB. Du3HuecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUSI HEMETAJJIOB (HAa MPUMEPE KUCIOPOJa, CEpPHI,
dbocdopa u yraeposa).

Bonopon. Ilonyuenne, pusznueckne M XUMUYCSCKHE CBOMCTBA: pEaKIUU C
MeTaJlJIaMU M HEMETAJIJIaMU, BOCCTAaHOBUTENbHbBIE CBOMCTBA. ['uapunbl. Tonausnwvie
SNeMeHMbl.

["amorensl. HaxoxaeHue B mpUpOJE, COCOOBI MONMydYeHUs, (HU3UIECKUE U
XUMHUYECKUE CBOMCTBA. I'amoreHoBoAopoabl. BaxxHelme KuciaopoacoaepKamme
COEJIMHEHHUs TrajioreHoB. JlabopaTopHble W NMPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rajioreHoB. [[pruMeHeHne rajloreHoB U UX COEIUHEHUM.

Kucnopoa, o3oH. JlabopaTopHble M MPOMBIIUICHHBIE CHOCOOBI MOTYYCHHS
kuciopoaa. dusznueckne U XMMUYECKHE CBOWCTBA M MPUMEHEHUE KUCIOPOJia U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, CHOCOObI MOMydeHUs, (PU3NUECKHE U
xumudeckue cBoictBa. CepoBogopon, cymbduasl. Oxcua cepoi(IV), oxcupg
ceprl(VI). CepHucras u cepHas KHUCIOTBI U WX coiid. OCOOEHHOCTH CBOMCTB
CepHOM KUCTOTHL. [IpuMeHeHue cephl U €€ COETUHEHUI.

A3zor. Haxoxnenume B mpupojie, CIOCOObI TONy4YeHHS, (HU3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUbI. OKCHABI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX col. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHue azora
Y €ro COeIMHEHHI. A30THbBIE y1I00pEHHUS.

®docdop. Haxoxnenve B mpupoje, CrocoObl ModydeHus, (Ppuznueckue u
xumuueckue cBorictBa. Dochuasl u pochun. Oxcuasl docdopa, dochopHas
kuciora u e€ conu. Memagocpopuas u nupoghocgopnas  Kuciomol,
gocgopucmasn u gocoprosamucmasn xkuciomol. IIlpumenenne Qocdopa u ero
coenuHeHn. DochopHbIe y100peHUSI.

VYriepon, HaxoXIeHUE B TOpHUpoAE. AJUIOTPONHBIE MOJAU(PUKALINM.
duznueckue W XHUMHYECKHE CBOWCTBA TMPOCTHIX BEIECTB, OOpPa30BaHHBIX
yriepogom. Okcup yriepona(ll), okcua yrimepoaa(IV), yronbHas kuciota U €€
CONU. AKmusuposanmwviti yeonv, adcopbyus. Dynnepemsvi, epaghen, yenepooHvle
Hanompy6ku. IIpuMeHeHrne NpOoCThIX BEIIECTB, 0OPAa30BAHHBIX YTJIEPOJIOM, U €ro
COECIMHEHU .

Kpemuuii. Haxoxnenue B mpupojne, cnocoObl MOay4deHus, (pU3nyeckKue u
xumuueckue cporctBa. Oxcupa kpeMHusA(IV), kpemHueBas KuCIOTa, CHUIUKATHI.
[Ipumenenue kpeMHus U ero coenuHeHui. CTeKs0, ero moJiydeHue, BUIbl CTEKIIA.
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[Tosoxxenne meTaiuioB B [leproanyeckor cHCTEME XMMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH ~ CTPOCHHS  JJIGKTPOHHBIX ~ O0OJIOYEK  aTOMOB  METAaJLJIOB.
Pacnpocmpanenue xumuueckux snemenmog-memainnog 6 semuou kope. OOIIMe
¢du3udeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaluioB B OBITY W TEXHUKE.
CnaBel METAJIOB.

DJIEKTPOXUMHUUECKUNA PsAJl  HampsbkeHwit  mertamwioB.  OOmmMe  crnocoObl

MOy YeHUS METaJIOB: TUIPOMETAILTYPIus, MUPOMETAILTYPIUs,
anektpoMerautyprusi. [lonarue o koppo3uu MeramioB. CrnocoObl 3allUThl OT
KOPPO3UHU.

Oo6mas xapakrepuctuka MeramioB [A-rpynmel [lepuoanueckoil cucTeMbl
XUMUYECKUX DJJIeMEeHTOB. Harpuit wu kanmii: mnonydyeHuwe, QU3NUYECKHE W
XMMHYECKHE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHeHui. OO0as
xapakrepuctuka MetaioB I[A-rpynmer Ilepuoandeckoi cUCTEMbl XHMHYECKUX
AJIEMEHTOB. MarHuii W KaJdblUi: TMOJlydeHue, (U3NUECKUe U XUMHUYECKHE
CBOWCTBA, MPUMEHEHNE MPOCTHIX BEUIECTB U UX COeNUHEHMM. JKECTKOCTH BOJBI U
CHOCOOBI €€ YCTPAHEHMUS.

AmoMHHMI:  mOdy4yeHue, (U3MYECKME M XMMUYECKHE  CBOMCTBA,
MPUMEHEHUE MPOCTOr0 BEIIECTBA W €ro coeauHeHui. Am(poTepHbIE CBOICTBA
OKCH/JIa ¥ TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aJIFOMUHUS.

OOmiass xapakTepucTuka MeTauioB Mo0ouyHbIX mnoarpynn (b-rpyrmim)
[leprognyeckol CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

du3nuecKkrue U XMMUYECKHE CBOKMCTBA XpOMa U €ro coeaquHeHnil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarsl, HUX
OKHCIIUTEIIbHBIE CBOKCTBA. [lomyueHne u npuMeHeHmue xpoma.

@u3nyecKkue MU XHUMHUYECKHME CBOMCTBA MapraHiia M €ro COEIUHEHHM.
Baxneiimme coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

Pu3nuecKne U XMMHYECKHE CBOMCTBA XKENe3a U €ro coenuHeHun. OKCupl,
ruapokcuanl u conu xkeneza(ll) u xeneza(Ill). ITonyuenrue u npuMeHeHHE xKele3a
Y €r0 CIUIaBOB.

PU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHui. [lonyuenue u
NPUMEHEHHUE MEIU U €€ COCTMHEHU.

[Muuk: nmomyuyeHue, Qu3Myeckue U XUMUYECKHE CBOMCTBAa. AMQpOTepHbIE
CBOMCTBA OKCHJIa U TUIPOKCH]IA IMHKA, TUAPOKCOKOMILIEKCHI IUHKA. [IprmeHenue
LIMHKA U €TO COCIMHEHUM.

JKcnepuMeHTAIbHbIE METOAbI U3YYeHHUS BelleCTB M UX NMpeBpalleHuil

N3yuenne 00pa3lioB HEMETAIIOB, TOpeHue cepbl, hocdopa, xene3a, MarHus
B KHCIOpPOJE, W3YyYECHHME KOJUIEKIMM «MeTajuibl M CIUIaBbD), B3aWMOJCHCTBHUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJAOUW (BO3MOYKHO MCIOJb30BAHHE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M Kejle3a C pacTBOpaMU KHUCIOT U
LIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATHOH BOJOPOJA
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB AIIOMHHHUS W ILIMHKA C
pacTBOpaMM KHCJIOT U IIEJIOYEH, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a/1ady [0 TeMaM
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«Tl"anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HocPop U HX COCAUHEHUSN,
«Metasipl TIIaBHBIX TOATPYIID», «MeTayuibl TOOOYHBIX TOATPYIID).

Tema 3. Xumusn u scu3ns

Ponp xumum B oOecnedyeHMM YCTOMYMBOIO pa3BUTHSA YEJIOBEUYECTBA.
IloHATHE O HAYYHBIX METOAAX MO3HAHMS U METOJOJIOTUN HAYYHOI'O MCCIIEIOBAHUS.
Hayunble npuHOMNBI OpraHu3anuy XUMHUYECKOTO NPOU3BOACTBA. IIpoMblneHHbIE
CHOCOOBI MOMYYEHUsI BaKHEUIIUX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOJIYYeHUs] METAJUIOB U
CIUIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CpEllbl U €ro MOCIEICTBUS.
lIpobnema nepepabomru omxo008 u nobouHvix NPoOoykmos. Poilb XUMHH B
obecrieueHUN PHEPTeTHICCKON 0€30MacHOCTH. [Ipunyunsl «3e1EHOU XUMUUY.

XuMusi U 300pOBbe uUenoBeka. JlekapcrBeHHble cpenctBa. Ilpasuia
HCIOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Poiib XumMuy B pa3BUTUH MEIULIVHBI.

XuMus UM OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBKU. Poib xumun B
o0ecrieueHnH MUIEeBO 0€30MaCHOCTH.

Kocmernueckue u mappromepHsie cpeactBa. beitoBas xumus. IIpasuiia
0e30MacHOr0 MCHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B IIOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEHIINE CTPOUTEIbHbIE MaTepuasbl (LIEMEHT,
OeTOH).

XuMHs B CeJIbCKOM X03siicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJIIO, KEpaMHUKa.
Mamepuanwvi ons snekmponuxu. Hanomexuonoauu.

PacuéTHble 3agaun

Pacuérbl: Maccel BemiecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIHUYECTBY
BElIeCTBa, Macce WIM 00BEMY OJHOrO U3 yYaCTBYIOIIMX B PEAKIMH BEIECTB,
Maccel (00BbEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO W3
BEILIECTB HMMEET IMpuUMecH, Macchbl (00bEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkuuy, €CIM OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, MACCOBOW [JOJM WU MOJSPHOU
KOHIICHTpAllMM BEIIECTBA B pPAcTBOpE, AOJH BbIXOAA NPOAYKTa pEaKUUd OT
TEOPETUYECKH BO3MOMKHOTO.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanuss  MeXnpeIMETHBIX  CBSI3€M MpU  HM3ydYeHUH OOIIeH
HEOPraHWYECKOM XUMHUHM OCYILECTBISETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIuX
€CTECTBCHHO-HAYYHbIX IIOHATUM, TAaK W IIOHATHUM, MPHUHATBIX B OTHECIBHBIX
IIpeAMETax €CTECTBEHHOHAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TOHSTHSA: SIBJICHHWE, HAy4dHBIM  (axT,
TUIIOTE3a, TEOpUs, 3aKOH, aHalu3, CHHTE3, KiIacCUUKalusi, MNepUOIUIHOCTS,
HaO0JII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOACIINPOBAHUE.

dusnka: Marepus, MHKPOMHUDP, MAKPOMHUD, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNN YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HACAJbHBIN Ta3,
(bu3nYecKue BEIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.
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buomnorus: kineTka, opraausm, 3KocucrTeMa, onocdepa, MeTaboIM3M, MAKPOH
MUKPODJIEMEHTBI, OCJKH, KUPBI, YTIAEBOABI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpaTBI, TOPHBIE TOPOIBI, TTOJIE3HBIC UCKOMIAEMbIE, TOTUTHRO,
PECYpPCHI.

TexHOIOoTHSA: XUMUYECKAs MPOMBINIJICHHOCTh, METAJLTYPIHs, CTPOUTEIIHHBIC
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAsT MPOMBIITUICHHOCTD,
dapmarneBTHUYCCKAS IIPOMBIIIICHHOCTD, IPOU3BOJICTBO KOCMETHYECCKHX
IpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJICKTPOHHAS
IPOMBIIICHHOCTh, HAHOTEXHOJIOT HH.

(Kypcusom ebideneHsbl anemeHmol co0epHaHus yuebHo20 Mamepuand, Komopsle U3y4aromcs 8
03HAKOMUMEIbHOM M/IGHE U He BK/I4aromca 8 cocmas rnpedmemHsix pesysbmamos ocgoeHus OO0[
c00.)

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Oprannyeckasi XumMust
Tema 2. Yeneeo0oopoowt

Ankanbl. ®Duznueckwe CBOWCTBA ankaHoB. HaxoxneHue B mpupoe.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJIKaHOB.

ApomaTuueckue yriaeBoAoponbl (apensl). DU3NYECKHE CBOMCTBA apeHOB.
Oco0eHHOCTH XMMUYECKUX CBOMCTB cTtupoia. [lomumepuzanus ctupona. CrocoOsl
IIOJIy4YEHUS U IPUMEHEHNE ApOMATUYECKUX YTIIEBOJOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennsliii yrons u npoayktel ero nepepadotku. CriocoObl nepepaboTku HepTH:
MEePETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUYCCKU), PUDOPMHUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

Tema 3. Kucnopoocooeprcawgue opzanudeckue coeOuHeHus

[IpenenpHble OMHOATOMHBIE CHUPTHL. CTpOeHHE MOJIeKysl (Ha TpuMepe
METaHoja M dTaHojia). ['oMonoruueckuit psia, odOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa ©  Kijaccudukarusa. Dusnyueckue CBOMCTBA  MPENETbHBIX
OJHOATOMHBIX CHUPTOB. BOIOpOJAHBIE CBSI3M MEXKIAY MOJEKyJaMH CIUPTOB.
XUMHYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUS, JIeTUApATallih, OKHUCIICHUS,
B3aMMOJICICTBUE C  OpPraHUYECKUMH W  HEOPraHUYECKHUMHU  KHCJIOTaMH.
KauecTBeHHast peakuys Ha OJTHOATOMHBIE CIIUPTHI. [[eficTBHE ATaHOIa U METaHOJIa
Ha opraHu3M uesoBeka. CrnocoObl MOTYy4YEeHUS U MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

MHOroatoMHbl€ CHOUPTHI — ATWICHIVIMKOIb W TIHUEpUH. DU3NUECKHEe U
XUMHYECKUE CBOMCTBA: PEAKIIMU 3aMEICHUS, B3aUMOJICMCTBUE C OPraHUYECKUMU
W HEOPraHWYECKMMM KHUCIIOTaMH, KauyeCTBEHHAasi pEakius Ha MHOIOaTOMHBIC
cnupThl. JleiicTBre Ha opraHu3M uesioBeka. CrocoObl MOTYyUYeHHUS U TPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.
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®enon. CrpoeHue MOJNEKYJbl, B3aUMHOE BIUSHHE TUAPOKCOTPYIIBI U
6enzonpHOro sigpa. dusmueckue cBoiicTBa (penona. OCOOEHHOCTH XHMHUYECKUX
cBoiicTB (enona. KauecTBeHHBbIe peakuuu Ha QeHod. ToKcHMYHOCTh (eHoa.
CrnocoObl ostydyeHus 1 npuMeHenne penona. Genonpopmaibaeruanas cModa.

OMHOOCHOBHBIE TpEJEIbHBIE KapOOHOBBIE KHCIOTHL. BoJOponHBIE CBS3H
MEXIy MOJIEKYyJIaMH KapOOHOBBIX KHCIIOT. XHMHUYECKHE CBONCTBA: KHUCIOTHBIC
CBOMCTBA, peakuus OJTepUPUKALNN, PEAKIUU C YYaCTHEeM YTIIEBOJOPOJHOTO
pamukana. (OCOOCHHOCTHM CBOHCTB MypaBbUMHOW KuCHOTHL IloHatue o
IPOU3BOJHBIX  KapOOHOBBIX KHCJIOT — CIOXHBIX 3dupax, auneuopuoax,
2anoeeHaneuopuoax, amuoax, Humpuiax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0EHHOCTH CBOWCTB HEMPEICIbHBIX U aAPOMATHUUECKHX KapOOHOBBIX KHCIIOT,
AUKapOOHOBBIX KHUCIIOT, THUAPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBurenu BBICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJIbMUTUHOBAs, OJICUHOBAs, JUHOIEBAS,
JIUHONEeH068as KUCIOTHL. CrocOOBI MOMyUeHUs! U MpUMEHEHNE KapOOHOBBIX KUCIIOT.

XKupsl. Ctpoenue, pusnveckre 1 XUMHUUECKHE CBONCTBA KUPOB: TUIPOIIN3 B
KHCJION U 1esouHor cpenie. OCOOEHHOCTH CBOWCTB KUPOB, COAEPIKAIIMX OCTATKH
HENPEIENbHBIX KUPHBIX KUCTOT. JKUpBI B Ipupoe.

Mpind Kak conM BBICIIUX KapOOHOBBIX KHCIOT, MX MOIOIIEE JEHCTBUE.
llouamue o cunmemuueckux morouwux cpeocmsax (CMC).

O6mas xapaktepuctvka yrieBoioB. Kiaccudukaius yrieBojgoB (MOHO-,
MU ToJiMcaxapuibl). MoHocaxapupl: TI0Ko3a, GPYyKTO3a, 2arakmosa, pubosa,
oezokcupuboza. Ou3nyeckue CBOMWCTBA W HAXOXJeHUE B mpupojae. PoTOCHUHTE3.
XHUMHYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIIMPTOBBIX U aJIbJICTUIHOU
rpynrn, CIUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HaYCHHUE B KU3HECATEIbHOCTH opraHu3Mma. /[ucaxapuapl: caxaposa, MaibTo3a U
nakmosa. BoccranaBiauBaronye 1 HEBOCCTaHABIUBAIOILIUE Aucaxapubl. [ naponus
aucaxapunoB. Haxoxaenue B npupoze u npumeHenue. [lomaucaxapuapl: Kpaxmai,
IJIMKOTeH U 1esumono3a. CTpoeHue MakpOMOJIEKYJ Kpaxmaia, TJIMKOTeHa W
nesutono3pl.  dusndueckne CBOIMCTBA Kpaxmala MW IEJUTIONIO3bl. XHUMUYECKHUE
CBOMCTBAa Kpaxmala: TUIPOJIHN3, KaueCTBEHHAs pPeakius C HOJOM. XHUMHUYECKHUE
CBOMCTBA LIEJUTIOJNO3bL: TUAPOIU3, MOdyyeHue 3(pupoB Leuionossl. [loHsTue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

Tema 4. Azomcooeprcaniue opeanuueckue coeOuHeHus

AmuHokucnotel. Homenknarypa u nzomepusi. OTAeNbHbIE NPEACTABUTEIN
0-aMUHOKHCJIOT: TJIMIUH, aJIaHUH, (DeHUIANAHUH, CEPUH, 2IYMAMUHO8As KUCIIOmA,
au3uH, yucmeur. OGU3NYECKUE CBOMCTBA AMUHOKHCJIOT. bHosornuyeckoe 3HauCHUE
AMHUHOKHCJIOT.

benku kak mpupoaHbie monuMepbl. IlepBuyHas, BTOpUYHAs U TPETUYHAA
CTPYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEJIKOB: THUIPOJIM3, JCHATYypaIus,
Ka4eCTBEHHBIC PEaKIIMU Ha OCIIKHU.

Tema 5. BvicokomonekynapHnule coeOuHeHus
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OCHOBHBIEC TOHATHUS XUMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHB MOJMMEPU3AINH, CPEIHSS MOJEKYIIsIpHAS
macca.

[Tommmepubie Matepuanbl. IlmacTmaccel  (TOMUATHIICH, TOJAMPOTIIIICH,
MOJIMBUHWIXJIOPU,  TOJTUCTHPOJ, TOJIMMETHIMETAKpHIAT, TOJUKapOOHATHI,
nonvdTWIeHTepedTanat). Y THiIn3aius u nepepadboTka riacTuka.

DnacToOMEphl:  HaTypaldbHBIA  KAay4dyK,  CHHTCTHYECKHE  KaydyyKH
(OyTagreHOBBIN, XJIOPOIIPEHOBBIM, U30IIPEHOBBIN) U CcuIuKoHbl. Pe3uHa.

Bonokna: HaTypaigbHBIe (XJIOMOK, MIEePCTh, MENK), NCKYCCTBEHHBIC (BUCKO3a,
aIleTaTHOE BOJIOKHO), CHHTETUYECKHE (KallPOH U JIABCaH).

Tonumepoi CReyuaIbHO20 HA3HAYEHUS] (meghnon, Kesnap,
NEKMPONPOBOOsIUUE NOIUMEPDL, OUOpasiazaemvle NOIUMEDDL).

JKCINEePUMEHTAIbHbIE METO/IbI U3YUeHNsl BellleCTB U UX NMpeBpalieHui

O3HakomiieHHE ¢ O00pa3laMu TPHUPOIAHBIX W HCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, KaydyKOB, peIIeHHE OKCICPUMEHTAIBHBIX 33alad 10 TEeMe
«Pacmo3HaBaHne TIaCTMACC M BOJOKOHY.

O01mas u HeopraHu4ecKkas XuMms
Tema 1. Teopemuueckue 0cHO8bL Xumuu

[TonsaTue o nucnepcHbIx cuctemax. VIcTuHHBIE pacTBOpPHL. [Ipedcmasnenue o
KonouoHvlx pacmeopax. CrnocoObl BbIpaKEHUS KOHILEHTPAIIMM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHILIEHTpauus. HacelllieHHbIE 1
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpUcTaioruiparsl.

Knaccudukaiys 1 HOMEHKIATypa HEOPTaHUUECKUX BEIIeCTB. TpHUBHATBHBIC
Ha3BaHUS OTJICIbHBIX MPEACTABUTEIEH HEOPraHUUYECKUX BELIECTB.

['maponus comen.

OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE peakuu. CTEeeHb OKUCIICHHUS.
Oxkucnutens U BoccTaHOBUTEINb. [Ipoliecchl OKUCIEHUS! U BOCCTAHOBIICHMUS.
Baxkueiimue OKUCIUTEIN U BOCCTAHOBUTEIIH.

Tema 2. Heopzanuueckasa xumus
2.2.1. Knaccudukarnus BemecTB. [IpocTeie BemiecTsa.

[Tonoxenne HeMmerauioB B llepuognueckor cuUCTEME  XMMHYECKUX
sanemeHToB J[.M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. DuU3HUECKHE
CBOMCTBa HEMETAJUIOB. AJIOTPONMS HEMETAIOB (HA MPUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yraepona).

["anorensl. Haxoxnenue B mpupone, CocoObl MOMydYeHUs, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme KuciaopoacoaepKamme
COEJIMHEHHUs TrajioreHoB. JlabopaTopHble W NMPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rajioreHoB. [I[ppuMeHeHne rajnoreHoB U UX COeTMHEHHI.
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Kucnopon, o3o0H. JlabopaTopHble ¥ MPOMBIIUIEHHBIE CIIOCOOBI MOTYYESHHUS
Kkuciopoaa. @u3nuecKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpPOAa U
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. HaxoxnaeHue B mOpupojie, CHOCOObI MONydeHHs, (uanyueckue Hu
xumuueckue cpoiictBa. CepoBomopon, cyibduasl. Oxcun cepbi(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIIOThI. [IprMeHeHne cepol U €€ COeTUHEHNN.

A3zor. Haxoxnenue B mpupojie, CHOCoObl MOJy4YeHHs, (U3UYECKUE U
XUMHYECKUE CBOMCTBA. AMMHMAK, HUTpUIbl. OKCHABI a30Ta. A30TUCTas U a30THas
KUCTOTHI U UX colid. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHI. [IpuMenenne azota
M €r0 COEJIMHEHUN. A30THBIE YI00pEHUSI.

®ochop. Haxoxkaenue B mpupojne, CrocoObl MONy4deHHs, (HU3HUECKUE U
xumuieckue cBoiictBa. dochumbr u pochun. Oxcuast docdopa, dhochopHas
kucinora u e€ comn. Memaghocghopnas u nupogocopras  xuciomet,
Gocopucmasn u gocoprnosamucmasn xuciomsl. llpumenenne dochopa u ero
coenrHeHu. PocPopHbIe yT100pEHUs.

Yriepoa, HaxoXxJIeHWe B HOpupojae. AJUIOTPONHBIE MOJUQPUKAIUY.
dusznyeckue W XUMHUYECKHUE CBOMCTBA TMPOCTHIX BEIIECTB, 0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcua yrimepona(lV), yronpHas kuciota u e€
COJI. AKmusuposanuwlil y2oib, aocopoyus. DyinepeHvl, epaghen, yeiepooHvle
Hanompyoku. [IpuMeHeHrne NpOoCThIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJOM, U €r0
COEeIMHEHU.

Kpemuuii. Haxoxaenue B mpupone, crnocoObl MOdydeHus, Gu3MuecKue u
xumudeckue cBorctBa. Oxcup kpemuusa(IV), kpemHueBas KUCIOTa, CHUIUKATHI.
[Ipumenenue kpemMHus U ero coequHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [lepuoanueckor cucreMe XUMUYECKUX JJIEMEHTOB.
OcoOeHHOCTH  CTPOEHHUSI  AJCKTPOHHBIX  O0OJIOYEeK  aTOMOB  METaJUIOB.
Pacnpocmpanenue xumuueckux snemenmos-wiemannog 68 3emmou kope. OOIme
¢u3nueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CnuiaBbl METAJIOB.

DJIEKTPOXMMHUYECKUN Ps HAnpsOKeHWd meTtauioB. llonsTtHe o Koppo3umn
MeTaioB. CriocoObl 3alUThl OT KOPPO3HUHU.

Obmas xapakrepuctuka MeramioB [A-rpynmnel [lepuoanueckoil cucTeMbl
XUMUYECKUX JJieMeHTOB. Harpuit wu kanmii: mnonydeHue, QuU3HUECKHEe WU
XUMHUYECKUE CBOWMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeArHEeHHI. O01as
xapakrepuctuka MetaioB I[[A-rpynmel [lepuoandeckoid CHUCTEMbl XHUMHYECKHX
AJIEMEHTOB. Maruuii W KaJblMii: TOJNy4eHHe, (U3NYECKUE U XUMHYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COeAUMHEHUN. JKECTKOCTH BOJBI U
CHO0cOObI €€ yCTpaHeHUS.

AmOMHHMI:  mOdydeHue, (U3MYECKME M XMMUYECKHE  CBOMCTBA,
MIPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro coeauHeHuid. Am(pOoTepHbIE CBOICTBA
OKCHJa Y TUIPOKCHUIA aTFOMUHMS, TUAPOKCOKOMILIEKCHI A TFOMUHHSL.

OOmias xapakTepucTuka MeTauioB Mo00uyHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbl XUMUYECKHUX AJIEMEHTOB.
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du3nyecKkrue U XMMUYECKHUE CBOMCTBA XpoMa U ero coenuHeHul. OKCuapl 1
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JuUXpOMaThl, HX
OKHCIUTENbHbIC CBOMCTBA. [loTyueHre u npuMeHeHrne Xxpoma.

OuU3NYEeCKMe MW XHWMHUYECKHME CBOMCTBA MapraHia M €ro COEIUHEHHM.
Baxwnenimue coenuuenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranaT kamausi, ero OKUCIUTENbHBIE CBOMCTBA.

dusznyecKkrue U XUMUUECKHE CBOMCTBA Xkeje3a U ero coeauHeHu. OKCUIbI,
ruapokcuasl u conu xeneza(ll) u xeneza(lll). ITonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

du3nuecKkrue U XUMUYECKHUE CBOICTBA MeAU U €€ coequHenuil. [lomyyenue n
IPUMEHEHHE MEAU U €€ COETMHEHU.

[Munk: momy4yenue, Qu3MYeckue W XUMUYECKHE CBOMCTBAa. AMpOTEpHbBIE
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IMHKA, TUIPOKCOKOMILIEKCH IMHKA. [IprmeHenne
AHKA U €r0 COeINHCHUM.

Tema 3. Xumus u scusno

Ponp xumum B oOecredyeHMM YCTOWYMBOTO Ppa3BUTHSA YEJIOBEUECTBA.
[ToHATHE O HAYYHBIX METOAAX MO3HAHUS U METOJIOJIOTUN HAYYHOT'O MCCIIEIOBAHUSI.
Hayunble npuHUIMNBI OpraHu3alui XUMHUYECKOT0 NpOoru3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITUX BEIICCTB (HAa MPUMEPE MPOU3BOJCTBA aMMHAKa,
CEepHOU KHUCIOTHI, MeTaHoJa). [IpoMbIlieHHbIE CIOCOOBI MOTYUYEHUS] METALIOB U
CIUTABOB. XUMHUYECKOE 3arpsi3HEHUE OKPY’KAIOIIEW Cpelbl M €ro IMOCJIEACTBUS.
lIpobnema nepepabomku omxo008 u hnob6OUHLIX NPOOYKmMos. Poib XUMHHM B
o0ecrieueHUr YHEPreTUYECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

Xumusi W 370pOBbe uenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuna
UCITOJIb30BaHUS JIEKAPCTBEHHBIX MpenaparoB. Pojib XUMUM B pa3BUTUU MEIULIVHBI.

XUMHUSI TTUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBku. Poiab xumuu B
oOecrieyeHn MUIIEBOM 0€3011acCHOCTH.

Kocmernueckue u mapdromepssie cpeactBa. beitoBas xumwus. [Ipasuiia
0e30macHOr0 MCIOJIL30BaHUS TPENapaToB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XuMusl B CTPOUTENHCTBE: BaKHEUIIINE CTPOUTENIbHBIE MaTepUalbl (IIEMEHT,
0eToH).

XuMus B CEIIbCKOM X03sicTBe. OpraHndyeckre U MUHEpaIbHbIE Y100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKJIIO, KepaMHUKa.
Mamepuanwvi ons snekmponuxu. Hanomexuonoauu.
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4. TemaTn4yeckoe IIIAHMPOBAHNE, B TOM YHCJIE C y4eTOM padodeil MPOrpaMMbl BOCIIUTAHMS ¢ YKa3aHHEM KOJIHYeCTBA
4acoB, OTBOAUMbIX HA OCBOEHHE KAXK/10il TeMbl Y4eOHOro npeaMeTa « XMMUsD)

Ne Tema 3ansaTus Konnue B toMm uucne JIngHOCTHBIE PE3yNbTATHI
ILIL. CTBO Yp |II3 |K CP
4acoB
1. Beenenue B kypc. MHCTpyKTaK. BXOAHOM KOHTPOJIB. 2 2
1. Oprannyeckasi XuMus 46 22 12 6 6
1.1. OcHOBHBIC TIOHSATHSI OPraHNYeCKOH XHMHH H TEOPHA CTPOCHUs 2 2
OPraHN4YecKuX COeIMHEeHH.
2. OcHOBHBIE IOHATHUS OPraHUUYECKON XUMUHU U TEOPUSI CTPOEHUS OPraHUYECKUX 2 2 JP1.1-14,JIP2.1-23,
COE€MHEHUH. JIP3.1-3.3,JIP4.1-44,
JP5.1-5.5,JIP 6.1 -6.5,
JP7.1-7.38
1.2. YrieBoaopoabl 1 UX NPUPOAHBIC HCTOYHUKH. 18 8 6 2 2
3. ATKaHBI. 2 2 JP1.1-14,JIP2.1-23,
4. Ilpakmuueckoe 3anamue Nel. Ankanvi: Xumuyeckue coUcCmad, noyyyeHue. 2 2 JIP3.1-3.3,JIP4.1-44,
5. Ankensbl. JIueHbI. 2 2 JJIP5.1-55,JIP6.1 -6.5,
6. [TpakTuueckoe 3ansTie Ne2. AJIKEHbI: XAMUYIECKUE CBONCTBA, TIOJTyYEHHE 2 2 JIP7.1-7.8
7. CamocrositenpHas padora:
CP Nel. Kayuyku u pe3nna 2 2
8. AJKHWHBL. 2 2
9. Apenvl. 2 2
10. | Ilpakmuuecxoe 3auamue Ne3. [Ipupoonvle ucmounuku y2ne6000po0oa. 2 2
11. | Koncynabraums no remam 1.1-1.2 2 2
1.3. Kucjopoacoaep:kamue opraHu4ecKue coeJMHeHHs. 16 8 4 2 2
12. Cnupmol. @enon. 2 2 JP1.1-14,JIP2.1-2.3,
13. | Ilpakmuueckoe 3anamue Ne4. Cnupmwi: xumuueckue c80Ucmaa, noyyeHue. 2 2 JIP3.1-33,J7IP 4.1 —4.4,
14. Anbaeruanl. 2 2 JIP5.1-55,JIP6.1-6.5,
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15. | Kapbonoswvie kucnomol. CnodicHvie 3¢pupuvl u sHcupbi. 2 2 JP7.1-7.38
16. [Tpaktrueckoe 3ansaTue Ne5. KapOoHOBBIE KHCIIOTHI: XUMHUECKHE CBOMCTRBA, 2 2
MOJIyYEHHE.
17. CamocmosmenvHas paboma:
CP No2. Moina. Cunmemuueckue moroujue cpeocmad. 2
18. Yenesooul. 2 2
19. Koncynpramnus no teme 1.3 2
1.4. A3oTcoaep:xkamme opranndeckue coennneHus. [loaumepsl. 4 2 2
20. Amunvl. Amunoxuciomsi. 2 2 JP1.1-14,JIP2.1-2.3,
21. Ilpakmuuecxoe 3auamue Ne6. benxu. 2 2 JIP3.1-3.3,JIP4.1-44,
JIP 5.1 -5.5,JIP 6.1 —6.5,
JIP7.1-17.8
1.5. BbicokOMOJIeKYJISIPHbIE COeTUHEHUS. 6 2
22. Camocmosamenvhas paboma. JP1.1-14,JIP2.1-2.3,
CP Ne3. Ilonumepswi. [Inacmmaccol. Bonoxua. 2 JIP3.1-3.3,JIP4.1-44,
23. Koncynpramus o teme 1.4-1.5 2 JIP5.1-55,JIP6.1-6.5,
24. KoHnTtponbHas pabota 2 2 JIP 7.1 -7.8
HUTOI'O B 1 cemecTpe 48 24 12
2. O0masi ¥ HeOpraHuvdecKasi XuMHs 69 41 16
2.1 Teopemuueckue 0cCHOBbL XUMUU 52 30 14
2.1.1. Xumusi — HayKa O BEIIeCTBax. 4 4 JP1.1-14,JIP2.1-2.3,
25. OCHOBHBIC TTIOHSTHUS XHMHU. 2 2 JIP3.1-3.3,JIP4.1-44,
26. OCHOBHBIC 3aKOHBI XMMHUH. 2 2 JIP 5.1 -5.5,JIP 6.1 —6.5,
2.1.2. CtpoeHnue aToma. 2 2 JP7.1-7.8
27. | Ctpoenue aToma. 2 2
2.1.3. [lepuoanueckuii 3akoH U [lepuoauueckas cucteMa XUMUYECKUX AJIEMEHTOB /. 6 4
N. MenaeneeBa u CTpOEHHUE aToMa.
28. | [Tepuonnueckuii 3akon /. . Menneneena. 2 2
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29. | Crpoenue atoMa u [lepuonnueckas cucteMa XuMUYECKHUX dieMeHToB /1. 1. 2 2
Meuneneena.
30. CamocTtosarenpHas padora:
CP Ne4. Pemenue pacueTHBIX 3a/1a4 10 GopMysiaM ¥ YPaBHCHHIO PEaKITUU 2
2.1.4. CtpoeHue BellecTBa. 6 6
31. [TonsiTne 0 xuMuueckou cBsi3u. KoBaneHTHass XuMUYECKast CBSI3b. 2 2
32. NonHas xumuyeckas CBs3b. 2 2
33. Mertammueckas cBs3b. BogoponHas cBsa3b. KommiekcoobpazoBanue. 2 2
2.1.5. lucniepcHbIie CUCTEMBI. 4 2
34. | Hucnepcuvle cucmembi. 2 2
35. | Koncynpranus o temam 2.1.1-2.1.5 2
2.1.6. OCHOBHBIE KJIACCHI COEIMHEHUM. 10 2 8
36. | Knaccuduxkamus HeopraHUIecKuX BeniecTB. BogopoiHbIe coeTMHEHUS 2 2
HEMETaJUIOB.
37. | Illpakmuueckoe 3ansamue Ne7. Kuciomsi u ux ceoticmea. 2 2
38. | Ilpakmuueckoe 3anamue Ne§. Ocnosanus u ux ceotcmaa. 2 2
39. | Illpakmuueckoe 3ansamue Ne9. Conu u ux ceovicmsa. 2 2
40. | Ilpakmuueckoe 3anamue Nel(). Oxcudsl u ux ceoticmaa. 2 2
2.1.7. XuMH4ecKue peaxiuu. 6 4
41. Knaccudukanust XaMHUYECKUX PEaKITHM. 2 2
42. | CxopocTh XUMHUYECKUX peakiuid. OOpaTUMOCTh XUMHUECKUX PEAKLIUH. 2 2
43. | CamocTtosTenbHas paboTa:
CP Neo5. Pemenue 3a1a4 10 XUMUYECKON KUHETHUKE. 2
2.1.8. Bona. PacTBOpBL. DNIeKTpONUTHYECKAs JUCCOLIMALIMS. 6 2 4
44. | Ilonamue o pacmseopax. Pacmeopumocmo seugecms. Cnocobvl 8bipasicerus 2 2
KOHYEeHmMpayuu pacmeopos.
45. [IpakTuueckoe 3anatue Nel 1. DnexkTponuTudyeckas JUCCOUALIMS. 2 2
46. | Ilpakmuueckoe 3anamue Nel2. ['uoponus pacmeopos coneil. 2 2
2.1.9. OknucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMU. DJIEKTPOXUMHUECKHE 8 4 2
MIPOLIECCHI.
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47. OKucIumenbHo-60CCMaHOBUMENbHbIE PEaKyUU. 2 2
48. [TpakTuueckoe 3ansaTue Nel3. MeTos JIeKTpOHHOTO OanaHca. 2 2
49. | XuMn4eckue UCTOYHUKH TOKA. DJIEKTPOJIM3 PacIUIaBOB U BOAHBIX PaCTBOPOB 2 2
3JIEKTPOJIUTOB.
50. Koncynpramnus no temam 2.1.6-2.1.9 2 2
2.2 Heopranu4ieckasi XuMust 11 9 2
2.2.1. Knaccudukarus Bemiects. [IpocThie BemecTna. 11 9 2 JP1.1-14,JIP2.1-2.3,
51. Hememannwi. Booopoo. 2 2 JIP3.1-3.3,JIP4.1-44,
52. | p-Onemenmoi: nememannwt VII u VI epynn 2nagnvix noozpynn. 2 2 JIP 5.1 -5.5,JIP 6.1 -6.5,
53. | p-Onemenmul: nememannot Vu IV 2pynn anaénvix nooepynn. 2 2 JIP7.1-7.8
54. [TpakTiueckoe 3ansatue Nel4. Xumudeckue cBoricTBa MeTaysioB. Oo0mue 2 2
CIOCOOBI TOJTYYEHHUSI METAJLIOB.
55. | Memannet s-2nemenmol. AnomuHui. 2 2
56. | Memannwi d-snemenmul. 1 1
2.3 Xumus 4 )KU3Hb 6 2 2 2
57. CamocmosmenvHas paboma: JP1.1-14,JIP2.1-2.3,
CP No6. Ponv xumuu 6 obecneueHuu ycmoudugo2o pa3eumusi 4eio8euecmsd. 2 2 | JIP3.1-33,JIP4.1-4.4,
58. Xumust u srcu3ns 2 2 JJIP5.1-55,JIP6.1 -6.5,
59. | Koucynbranus o temam 2.2-2.3 2 2 JP7.1-7.8
HUTOI'O Bo 2 cemecTpe 69 41 16 6 6
IIpome:xyTouHas aTrecTanus B popme:
HK3aMeHa BO 2 ceMecTpe 18
Bcero 135 65 28 12 12

VP — ypok; 113 — mpakTrueckue 3ansatus; K — koncynsrarum;, CP — camoctositenbHas pabora.

IIpogpeccuonanvHo-opueHMupo8aHHoe cooepiHcanue 8bl0eieHO KYPCU8OM
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5. MaTepuaJIbHO-TEXHHYECKOE o0ecleyeHue NMpenogaBaHus y4e0HOro

npeamMera « XuMHs»

OcBoeHue mporpaMMbl y4eOHOTO IpeaMeTa « XUMUSH Mpe/IonaracT Halu4aue
y4eOHOro kabmHeTa «XHWMHUH, SKOJOTMYECKUX OCHOB MPHUPOJOMNOJIB30BAHUS U
OCHOB JKOJIOTHYECKOr0 IpaBa», B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECIEUMTh
CBOOOJIHBIM JTOCTYIl B ceTh MHTEepHET BO BpeMsi y4EOHOrO 3aHSATHS U B MEPUOJ
BHEY4YEOHOM ESITeIbHOCTH O00y4YaromuXcs (3JIEKTPOHHBIM KHUTAM, MPAKTUKyMaMm,
TecTaM), TMpeayCMOTpeHa JMCTaHUMOHHAs ¢opma (paboTa Yepe3 HHTEPHET

pecypcel, paboTa B CHCTEME JUCTAHIIMOHHOTO OOy4YeHUs Ha oOydJaromien
mwiatdopme Moodle 1.11.).

Oobopyoosanue yuebnozo kabunema:

1. mocajgoYHbIE MECTa MO KOJIMYECTBY CTY/ICHTOB;

2. pabodee MeCTO MpemnoaaBaTes;

3.KOMIUTEKT Y4eOHO-HATJISTHBIX TOCOOMIA 110 AUCIUTUINHE:
Ileuamnvle nocoous:

a) Cepusi ClipaBOYHBIX TAOJIHIL.
1. Ilepnoanueckas cucrema xumudeckux 3neMeHToB J[.M.Menaeneesa.
2. PacTBOpUMOCTH COJIEHN, KUCIIOT U OCHOBAaHUM B BOJIE.
3. DNEeKTPOXUMUYECKUI psii HAPSHKEHUN METAILIOB.
0) Cepust TaGIMI] IO HEOPTraHUYECKOW XUMUH.
1. CTeneHn oKUCIEHUS.
2. Kpucrannuueckue pemeTKu.
3. Xumuyeckasi CBS3b.
B) Cepust TabIUIl IO OPraHUYECKONH XMUMHUU.

4. 5KpaHHO-3BYKOBBIE CpPE/ICTBAa O0yUEHHUS;

5. HaTypajibHbIe OOBEKThI, MOACTU

Texnuueckue cpeocmea odyuenus:

— KOMIBIOTEP C JIMLEH3MOHHBIM MTPOTPAMMHBIM O00ecrieYeHUEM
— MYJIbTUMEIUANIPOCKTOP

— TPOEKIIMOHHBIN IKpaH

— CKaun

— BHJICO - U MYJIbTUMEIUAPECYPChI IO XUMHUH.

B Oubmuorteunsiii ¢GoHA BXOAAT Y4YEOHHMKH U  y4eOHO-METOAUYECKUE
koMIutekThl (YMK), pekoMeHI0BaHHbIE WM JOMYIICHHbBIE JJI UCIIOJIb30BAHUS B
po(eCcCCUOHATBHBIX o0pa3oBaTeIbHbIX OpraHu3alusx, pean3yronmx
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o0pa3oBaTeNpbHyI0 MpOrpamMMy CpenHero ooOmero oOpa3oBaHHMs B Ipeaenax
ocoerust OITOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHMS.

bubnuoteunpii  QoHA  MOXKET  ObITh  JOMNOJHEH  SHUMKIIONEIUSMHU,
CIIPaBOYHUKAMU, HAYYHOU M HAYYHO-TIOMYJIIPHOU JTUTEPATYPOU 110 XUMUHU.

B npouecce ocBoeHus mporpaMmmbl y4eOHOU TUCHUILTUHBI « XUMUS» CTYIEHTHI
MMEIOT BO3MOKHOCTB JOCTYIA K AJIEKTPOHHBIM YYE€OHBIM MaTepuagam Mo XUMUH,
MMEIOIIUMCST B CBOOOAHOM JoCTyIe B ceTu MHTepHET (3IEeKTPOHHBIM KHUTaM,
PAKTUKyMaM, TeCTaM, U JIp.).

CpezncrBa oOy4YeHHs NPU JAMCTAHIMOHHON QopMe (HOpPMAaTUBHO-CIIPaBOYHAS

JUTEPATypa, KOMIUIEKT IUIAKaTOB, TEMATHYECKUX CTEHIOB, WHCTPYKIMOHHBIE
CTEHJbl, MYJbTUMEAUINHBII KOMIUIEKC, JIOKAJIbHAsl CETh KOJUIEIXKA, CUCTEMa
JIMCTAHIIMOHHOTO 00ydeHusi Ha oOydaronied miargpopme Moodle, nporpammuoe
obecrnieueHue oOmero u MnpodecCHOHAIBHOTO Ha3HAYCHHUS, KOMIUICKT Y4eOHO-
METOAUYECKOW JOKYMEHTAIMU, 3arOTOBJIEHHBIE MaTepHaibl ISl pealN3aluu
MPAKTUKU B YCJIOBUU JUCTAHIIMOHHOTO 00yYEHHE)

B ycnoBHsX IUCTaHIMOHHOTO OOYYEHHS:

- THCTPYKTaXX M BblJaua 3aJaHusi MPOU3BOIUTCS B (hopMe TEIEKOHPEPEHITUH B
nporpamme Zoom u uepe3 miatpopmy MOODLE;

- BCSl HEOOXO0IMMast TOKyMEHTALMs BBICBUIAETCS 10 3JIEKTPOHHOM IOYTE;

- oOpaTHas CBSI3b M KOHCYJIbTAIlMU OCYUIECTBIISIOTCA B MpHiiokeHUU Boram,
yepe3 miarpopmy MOODLE, B BKOHTaKTe U 110 3JIEKTPOHHOM MOYTE;

- BBITIOJTHEHHBIE 3aJJaHUsI COOMPAIOTCS B apXUB U OTIIPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHAas paboTa WIM SK3aMEH OCYLIECTBIseTCs B (dopme

TesekoH(pepeHuu B mporpamme Zoom, uepes miathopmy MOODLE.

NudopmanuonHoe odecneyenmne

OcHoBHas JMTEpaTypa
1. O. C. Tabpuensn, HU. I. Ocmpoymos Xumus i1 mnpodeccuii u
CHEIUATBHOCTEH  €CTeCTBEHHO-HAYYHOTOo  mpodumi:  y4eOHWUK JUIsi  CTYI.
yupexeHuit cpes. npod. oobpazosanus. — M., 2022.

JlonoJIHUTe IbHAA JIUTEPaTypa

1. I'abpuensn O. C., Ocmpoymos U. I'., Cnaokos C. A., Hopogeesa H.M.
[TpakTukyMm: y4e0. mocodue sl CTyI. YUpexACHUU cped. mpod. oOpazoBaHus. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Cnaoxos C. A. Xumus: nocodue s
noaroroBkn k EID: yueb. mocobue s CTyH. YYpeKIEHUH cpea. mpod.
oOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I Xumusd. TecTbl, 3aja4il ¥ yIPaAXKHEHUS:
yue0. mocoOue A CTyA. yupexaeHui cpen. npod. oopazoBanms. — M., 2014.
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4. Epoxun  FO. M., Koeanesa H. b. Xumusa pmns npodeccuii wu
CHEIUATBHOCTEH TEXHUYECKOTO MPOuiIs. DIECKTPOHHBIA YIEOHO-METOMYSCKHMI
KoMILIeKC. -M., 2014,

5. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H.
Xumus s npodeccuit U cneruaibHOCTEH TEXHUUECKOTO NMpodusis. IIEKTPOHHOE
MPUJIOKEHUE (IJIEKTPOHHOE YUeOHOE U3JaHUE) TS CTY. YUPEKIACHUM cpe. npod.
oOpazoBanus. - M., 2014.

6. l'abpuensn O. C. u Op. Xumus st npodeccuid W CrHenuagbHOCTeN
TEXHUYECKOTO poduis (3IEKTPOHHOE MPUIIOKEHUE).

7. Epoxun FO. M. Xumusd: 3aiauu v yopakHeHUs: y4e0. mocodue i CTy/I.
yupexaeHuit cpen. npod. oopazopanus. — M., 2014.

8. Epoxur FO.M. COOpHUK TECTOBBIX 3aJlaHMM MO XMMHH: y4ued. mocodue
JUTSL CTYJI. YIPEXKJICHHH cpe. mpod. odpasoBanus. — M., 2015.

DJIeKTPOHHBbIE HH(OPMAIIHOHHBIE PeCypPChl

1. www. pvg. mk. ru (omummuazna «Ilokopu BopoObeBsI TOPBD?).

2. www. hemi. wallst. ru (OOpa3oBaTenbHBI CalT AN MIKOJBHUKOB
«XuMus»).

3. www. alhimikov. net (OGpa3oBaTebHBIN CANT AJI IKOJbHUKOB).

4. www. chem. msu. su (QnekTpoHHast OMOIUOTEKA IO XUMUH ).

5. www. enauki. ru (uHTEepHET-uU3aHWe MJs yuuTelner «EcTecTBeHHBIE
HAYKW»).

6. www. lseptember. ru (MmeToguueckast razeta «llepBoe ceHTIOps»).

7. www. hvsh. ru (kypHan «XuMHUS B IIIKOJIEY ).

8. www. hij. ru (kypHas « XuMus U KU3HBY).

9. www. chemistry-chemists. com (97IeKTpOHHBINH XKypHaln «XUMHKUA U
XUMHUS)
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