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1. IlosicHUTEIbHASA 3aNIUCKA

PaGoyass mporpamma ydeOHOro ImpeaMera «XuUMHsS» pa3padoTaHa Ha
ocHoBanuu TpedoBanut D®I'OC COO, @OII COO pgna peanuzauuu
oOpazoBaTebHON TMporpaMmbl mo crneruaabHocTd 35.02.12 CamoBo-napkoBoe U
naHAma(THOE CTPOUTETHCTBO.

YueOHblii npeaMer «XHMHS» BXOJIUT B 00IIe00pa30BaTENIbHBIA ITUKII,
MOAIMKI: TpoduibHbIE yueOHBIE MpPEeIMEThl W YHUTAeTCsl Ha TEPBOM Kypce
00y4eHHUHI.

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

B pesynbrare uzyudeHus yuyeOHOro mnpeameTra «XUMHUS» CTYIECHT JOJDKEH
chopMUpOBaTh CIEAYIOLINE PE3YIbTAThI

JIn4YHOCTHBIE pe3yIbTaThI:

JIM4HOCTHBIE Pe3yNbTaThl OCBOECHUS YUEOHOTO MpeaMeTa « XUMUS» JOJIKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTH OOyYarouuxcsi PYyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TNO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJULIMOHHBIM LEHHOCTSAM POCCUHCKOIro OOLIECTBa, pacIIMpEHHE >KU3HEHHOI'O
OMbITA M OMNBITA JEATEIBHOCTH B IPOLIECCE PEAIM3ALMU OCHOBHBIX HAaIPABJICHUM
BOCIIUTATENbHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

JIP 1. zpasicoanckozo éocnumanus:

JIP 1.1 oco3HaHuss OOy4YarOIUMHUCS CBOMX KOHCTUTYIMOHHBIX TIpaB U
00s3aHHOCTEW, YBAXKEHUS K 3aKOHY U MIPABONOPAJIKY;

JIP 1.2 mpencraBieHuss O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE;

JIP 1.3 TOTOBHOCTM K COBMECTHOM TBOPYECKOW IEATEIBHOCTH MPHU CO3JAHUU
y4eOHBIX MPOEKTOB, PEUICHUU YUYEOHBIX M MO3HABATEIbHBIX 334, BBHIOJIHEHHUU
XUMHYECKUX SKCIIEPUMEHTOB;

JIP 1.4 cnocobHOCTH TOHUMATh M NMPUHUMATH MOTHUBBI, HAMEPEHHUS, JOTUKY U
apryMEeHThI IpyTUX PU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

JIP 2. nampuomuueckozo 60CRUmManu:

JIP 2.1 LEHHOCTHOrO OTHOLIEHUS K HCTOPUYECKOMY M HAyYHOMY HAaCJEIUIO
OTE€YECTBCHHON XMMUH;

JIP 2.2 yBakeHHs K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKU €CThb pe3ybTaT
JUINTENIbHBIX ~ HAaOMIOJAEHUH, KPOMOTIMBBIX  HKCIEPUMEHTAJIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

JIP 2.3 nHTepeca W IMO3HABATEJIbHBIX MOTHMBOB B IOJYYEHUU U IOCIEAYIOLIEM
aHanu3e WHQOpPMALMU O MEPEJOBBIX JOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

JIP 3. dyxo6no-upascmeennozo eocnumanusi:

JIP 3.1 HpaBCTBEHHOI'O CO3HAHUS, STUUYECKOrO TTOBEICHUS;



JIP 3.2 cmocoOHOCTM OLEHMBAaTh CUTyalldd, CBSA3aHHBIE C XUMUYECKUMU
ABJICHUSIMM, U NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HA MOpPaJIbHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

JIP 3.3 rOTOBHOCTM OLIEHMBATh CBOE MOBEACHUE U MOCTYIIKM CBOMX TOBAapHUIIEH C
ITO3UIIMM HPABCTBEHHBIX M IIPAaBOBBIX HOPM M OCO3HAaHME NOCIEACTBUU ITHUX
ITOCTYTIKOB;

JIP 4 ¢popmuposanusn Kynomypul 300p0o6bs:

JIP 4.1 mnoHuMaHusi IIEHHOCTEW 3JI0pOBOTO M Oe30macHOro oOpasza >KHU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3MUYECKOMY H
NICUXUYECKOMY 3/10POBBIO;

JIP 4.2 cobmroaeHus mpaBuil O€30MaCHOTO OOpalleHUs C BEleCTBAaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH;

JIP 4.3 moHMMaHUs LEHHOCTH NPaBWJI HHIWBUAYAJIbHOTO M KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIIMX 3JOPOBBIO U JKU3HH JIIOJIEH;
JIP 4.4 oco3HaHus MOCIEACTBUI 1 HEMPUATHUS BPEAHBIX MPUBbIUEK (YyHOTpEOICHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

JIP 5. mpyooeozo éocnumanusi:

JIP 5.1 KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIIEI0BATEIbCKON
NESTENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYIHX  BHJAX
NEATEIbHOCTH;

JIP 5.2 ycTaHOBKM Ha aKTHBHOE YYacTHE€ B pPELICHUHM MPAKTUYECKHX 3a/1ad
COIIMAIbHOM HAIIPaBJIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

JIP 5.3 mHTEepeca K MPAKTUYECKOMY HM3yUEHUIO TMpodeccuil pa3iTuyHOro poja, B
TOM YHCJIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUH;

JIP 5.4 yBaxkeHus K TpyAY, JIOIIM TpyJa U pe3ybTaTaM TPYAOBOU AESITEIbHOCTH;
JIP 5.5 TOTOBHOCTM K OCO3HAaHHOMY BBIOOpPY HHIMBUIYaTbHOW TPAeKTOPUU
oOpa3oBanus, Oyaymielt mpodeccun u peanu3arii COOCTBEHHBIX KU3HECHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMUMHH, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

JIP 6 3K0/102Uu4€ecK020 60CRUMAHUA:

JIP 6.1 sKonOrMYecKu 1enecoo0pa3HOro OTHOIICHHS K MPUPOAE, KaK UCTOYHHUKY
CYyILIECTBOBaHHUS )KM3HH Ha 3E€MIIE;

JIP 6.2 monumaHus ria00adbHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM, BIHUSHUS
AKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLUAIIBHOW CPELBI;

JIP 6.3 oco3HaHus HEOOXOJIMMOCTH HCIIOJB30BAHUSA JOCTIOKEHUH XUMHUHU IS
peleHns BOIPOCOB PALlMOHAIBHOIO IIPUPOAOIIOIb30BaHN;

JIP 6.4 aKTUBHOIO HENPUATHUS JCUCTBUH, NPUHOCAIIMX BpPEa OKPYKAIOIIEH
OPUPOJIHON cpesie, YMEHHsI MPOTHO3UPOBATH HEOJATOMPUSTHBIE 3KOJIOTUYECKHE
MOCJIEJICTBUS MPEANPUHUMAEMBIX AEHCTBUI U IPEIOTBPAIIATh HX;

JIP 6.5 Hanuuus pa3sBUTOrO HKOJOTHYECKOTO MBIIUICHUS, 3JKOJIOTHYECKOU
KYJIbTYpbl, OIIBITA JEATEIBHOCTA DSKOJIOIMYECKOM HAINPABIEHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOW, KOMMYHUKATUBHOU U COLIMATIBLHOU
MpPaKTUKE, CIOCOOHOCTM M YyMEHHUS AaKTUBHO HPOTUBOCTOSTH HJICOJOTHHU
xemodoOuu;



JIP 7 yennocmu HayuHo20 NO3HAHUA:
JIP 7.1 MupoOBO33peHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHON MIPAKTUKH,
JIP 7.2 noHuMaHusl cHeUM(PUKH XUMUU KaK HAyKH, OCO3HaHUsA €€ pOJu B
(GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MpeACTaBlIeHUs 00 OKpY)KaroUIeEM MHUpE KaK O €IMHCTBE MPUPOJbI U YEJOBEKa, B
MMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHEHUs
IPUPOJITHOTO PABHOBECHS,
JIP 7.3 yOexnéHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [IJII COBPEMEHHOMU
UUMBWIN3ALMA: B €€ T'YMaHUCTUYECKOW HAIPABJICHHOCTH M BAXKHOW pOJU B
CO37IaHMHM HOBOMW 0a3bl MaTepUATBHOW KYJIBTYPbI, PEIICHUH II100aIbHBIX IPOOIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CBIPHEBOW, IHEPIETUUECKOM, MUIIEBOU U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUU YCIOBUI
YCHENIHOTO TPyAa H OKOJOTUYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00II1eCTBa;
JIP 7.4 ecTeCTBEHHO-Hay4YHOM TI'PaMOTHOCTH: NOHMMAaHHs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh
MOJIy4aeMble 3HAHMS JIJIsl aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro Mupa u
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieJIaTh 000CHOBAHHBIC 3aKIFOUEHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HMEIOUIUXCS JAHHBIX C IEJIbI0 TOJTYUYCHUS
JOCTOBEPHBIX BBIBOJIOB;
JIP 7.5 cnocoOHOCTH CamMOCTOSTEIBLHO HCIOJIb30BaTh XUMHUUYECKHE 3HAHUA IS
pelIeHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;
JIP 7.6 unTepeca K MO3HAHUIO M UCCIIEIOBATEILCKOMN JEATCIbHOCTH,
JIP 7.7 TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMHUU B
COOTBETCTBHH C KM3HCHHBIMU OTPEOHOCTAMU;
JIP. 7.8 wuHTepeca K OCOOEGHHOCTAM Tpyda B pa3auuHbIX cdepax
po¢eCCUOHATILHON JIEATEIbHOCTH.

B mpoyecce Odocmudicenus  AUYHOCMHBIX — pe3YIbIMAMOE  OCBOEHUS
00VUAIOWUMUCS NPOCPAMMbBL CPeOHe20 00we2o0 00pazosanus y 00y4aroumuxcs

coeepuieHcmeyemcsa  IMOUUOHATIbHBLIL UHme1eKm, npeonona2aruuti
chopmuposaHHoCmy:
CaMOCO3HaHUS, BKJIFOYAIOILIETO CIIOCOOHOCTH MIOHUMATh CBOE

HSMOIIMOHANILHOE COCTOSIHME, BHJETh HAMpPAaBICHUS Pa3BUTUA COOCTBEHHOU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYyJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIOCOOHOCTH aJanTHPOBAThCS K
AMOIMOHAIILHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITh OTKPBITBIM HOBOMY;

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



SMMATUM,  BKJIIOYAIOMIEH  CIIOCOOHOCTh  MOHUMAaThb  AMOLMOHAIBHOE
COCTOSIHUE JIPYTMX, YYUTBIBaTh €ro IpU OCYILIECTBIECHUM KOMMYHUKAIIUH,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIIBHBIX  HABBIKOB,  BKJIOYAIOIIMX  CIOCOOHOCTh  BBICTPauBaTh
OTHOUIEHUS! C APYIMMH JIIOAbMH, 3a00TUTHCS, MPOSBIATh MHTEPEC W pa3peliarh
KOH(JIUKTBHI.

MertanpeaMerHsble:

MeranpeaMeTHble pe3yJIbTaThl OCBOEHHUS IIPOIPAMMBI 10 XUMUH HAa YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIOYAIOT:

3HaYuMble A8 (OPMUPOBAHUS  MHPOBO33PEHUS  OOyYaromIMXCs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’KarolIue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHUs, SIBJICHUE,
MPOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, UCCIEA0BaHNE, HAOIIOCHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

yHUBEpCaJIbHbIE yUeOHbIE NEHCTBUA (I103HABATENIbHbIE, KOMMYHUKATUBHBIE,

PEryJISTUBHBIE), oOecreynBaroIme dbopmupoBaHue (GyHKUMOHAIBHOU
IPaMOTHOCTH U COLMATIBbHOM KOMIETEHIIMHN 00yYarOIINXCs;
CIIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE

MCKIUCTUIIMHAPHBIC, MUPOBO33PCHUYCCKNUC 3HAHUA W YHUBCPCAJIBHBIC y‘I@6HLI€
,ZICI?ICTBHH B II03HABATEJILHON U COIJ;PI&JIBHOfI ITPAKTHUKC.

MeranpenMeTHbIe pPe3yJbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHUs JTOHKHBI OTPAXKaTh:

Oesnaoenue YHUBEPCATbHLIMU yueoHbIMU no3HasameibHbIMU
delicmeuamu:

1) 6a3oevie nocuueckue oelicmeusn:

CaMOCTOSITeNIbHO  (hOpMyIMpOBaTh W AKTyallU3UpOBaTh  MpodJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPENCNATh IeIN JACITEIHbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTh PE3YJIbTaThI ACSITEILHOCTH C TOCTABJICHHBIMHU 1IEJISIMHU;

MCIIO0JIb30BaTh MPU OCBOCHHM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKW TOHSATUH W YCTAHABIMBATH MX B3aUMOCBS3b,
UCIT0JIh30BaTh COOTBETCTBYIOIINE MOHATUS JIJIs1 OOBSICHEHUS OTACIIBHBIX (haKTOB M
SIBIICHUM;

BBHIOMpaTh OCHOBAaHWUA W KPUTEPUH JUISI KiIacCU(HKAIIMM BEIISCTB U
XUMUYECKHUX PEaKIIU;

YCTAaHABJIMBAaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE pacCykAcHUus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B PaCCMATPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI U 3aKITIOUCHHUS;



MPUMEHSTH B MPOIIECCE TTO3HAHUS, UCTIOIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIE) MOJIETTH, IPEOOPA30BBIBATH MOJICTHHBIC MPEJCTABICHUS — XUMUYECKHUM
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHCHHE XUMHUYECKOUN
peakiuu — MpHU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIbHBIC TPEICTABIICHUS IS BHISBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECCTB U XUMUUECKUX PEAKIIUM.

2) bazoevle uccieoosameibCckue 0CUCmMeus:

BJIaJIETh OCHOBAMHU METOJIOB HAy4YHOTO IMO3HAHUS BEIIECTB U XUMHUUYECKUX
peaKiuu;

dbopMmynupoBaTh IeNd U 337a4d  KCCIECOBAHUS,  HCIIOJIb30BaTh
MIOCTABJICHHBIE M CaMOCTOSITENIbHO C(HOPMYJIUPOBAaHHBIE BOMPOCHI B KadecTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI JUJIsi (DPOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIAJCTh HABBIKAMU CAMOCTOSTEIHLHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJAOM
MPOIIECCa, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro pe3yibTar, (QopMyIupoBaTh
000011IeHUS U BBIBOABI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTb OMNbIT YYEHUYECKOW HCCIEOBATEIbCKOM UM IPOEKTHOU
JIESATEHOCTU, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTHh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEIICHHUs] MPAKTUYECKUX 3a7ad, NPUMEHEHUIO PAa3THYHbIX
METOJI0B MTO3HAHUS,

3) paboma c ungpopmayueii:

OpUEHTHUPOBAThCS B PA3IUYHBIX MCTOYHMKAX HHPoOpManuu (HAYIHO-
MOMyJISipHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUS, CIPaBOYHBIE TOCOOUS,
pecypcbl HTEpHETa), aHamu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BUIOB U (PopM
MIPEICTABIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTH;

dbopMyIUpOBATh 3aMPOCH U MPUMEHSTh PA3TUYHBIE METO/bI MPU MOUCKE U
orbope wuHbOpMaAlUU, HEOOXOAUMOM IS BBINIOJTHEHUS YYEOHBIX 3a7a4
OIPENICIIEHHOTO TUIIA;

npUOOpETaTh OMBIT MCIOJIB30BaHUSA HMH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUI U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTHUMAIbHYIO  (QOpMYy  MpelCTaBICHUS
uHbopMaIu (CXeMbl, rpauKu, TUarpaMmMbl, TaOIUIbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KaueCcTBE CpeJAcTBa IMpu pabore ¢
XUMUYECKOW HWHPOpMaNel: NPUMEHSITh MeXIpeaMeTHoie (du3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIbI, a00pEeBUATYPHI, HOMEHKIIATYPY;

UCIIOIb30BaTh U MPeoO0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CpPEACTBA
HarJIsiAHOCTH.

Ognadenue  yHUBEPCANbHBIMU ~ KOMMYHUKAMUGHLIMU  YUEOHbIMU
oelicmeuaAmu:



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOUM TEMBI B X0OJI¢ TMAjIora WU/uiu
JTUCKYCCUHM, BBICKAa3bIBaTh  HJEH, (QOPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEJILHO BBIMIOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

BBICTYINIaTh C IPE3CHTAIlMEN pPEe3ybTaTOB MO3HABATEIBHON JAESTEIBHOCTH,
MOJTYYE€HHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBITIOJIHEHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIIEAOBAHUIO CBOMCTB
M3y4yaeMbIX BEIECTB, pean3alii y4eOHOro MpoeKkTa U (POpMyIupOBaTh BBHIBOJIBI
[0 pe3yJibTaTaM IPOBEAEHHBIX HMCCIECAOBAHUN IMYTEM COTIJIACOBAaHUSA IMO3UIMKA B
xoJ1e 00CyKIeHHUs] 1 0OMEHA MHEHUSIMHU.

Osnaodenue ynugsepcaibHvolMu pe2yisimuGHbIMU YUeOHBIMU OCUCMEUAMU:

CaMOCTOSITEJIbHO ITUIAHUPOBaTh M OCYUIECTBIATh CBOKO IO3HABATEIIbHYIO
NEeSATENbHOCTh, Ompenensss €€ Lelu MW 3aJa4d, KOHTPOJIHMPOBATh U IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TpeIjiaraeéMplii aJfOPUTM JCUCTBUIN TpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIEIOBATENBCKUX 3a7ad, BBIOMpaTh HamOoJee
b deKTUBHBIN Ccrmoco0 WX pereHuss ¢ y4ETOM TOJNYyYCHHs] HOBBIX 3HAHUW O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;

OCYHIECTBJISITh CAMOKOHTPOJIb CBOCH JEATEIIbHOCTA Ha OCHOBE CaMOaHaln3a
Y CAMOOIICHKH.

[IpenMeTHble  pe3yabTaThl OCBOEHUS MPOrpaMMbl MO XHMHM  Ha
yriyOJIEHHOM ypOBHE Ha YPOBHE CpPEIHEro OOIIero o0pa3oBaHHUsS BKIIOYAIOT
cnenuuyeckue sk yaeOHOro npenMera «XUMUsS» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI JIEUCTBUI 1O OCBOEHUIO, MHTEPIPETAMU U MPEe0OpPa30BAHUIO 3HAHUM,
BUJIbI JICSITEJIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHHWS M NPUMEHEHUIO 3HAHWUN B
Pa3TUYHBIX yUYEOHBIX CUTYyaIlUsX, a TAKXKE B PEATbHBIX XKU3HEHHBIX CHUTYaIlUAX,
CBSI3aHHBIX C XUMHUEM.

IIpenMeTHBIE Pe3yabTATHI

IIpenmMeTHbIe pe3yjbTaThl 0CBOeHHSI Kypca «O01mas U HeOpraHuyeckas
XHMHSD> HA 02a30BOM YPOBHE J0J/IKHBI OTPAXKATH:

[TP1 chopmupoBaHHOCTH MpEACTABICHUI: O MATEPHUAIILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHUM NPUPOAbI, O MECTE€ W 3HAYCHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK M €€ poJid B OOECIICUCHUH yCTOWYHBOTO
pPa3BUTHS, B PEIICHUH TPOOJIEM SKOJIOTHYECKOHM, SHEPTeTUYECKOW M MHUIIEBON
0e30macHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3IaHUA HOBBIX MaTEPHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIEUEHUM PAllMOHAJIBLHOTO MPHUPOJIONOIL30BAHUS, B
bopMUpPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JI0pPOBBIO M TPUPOIHOU
cpene;

[IP2 BrnajeHue CUCTEMOM XUMHUYECKMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararOIne TMOHATHS — XHUMHUYECKUU JJIEMEHT, aToM, SAPO aroma,
M30TOIIBI, JICKTPOHHAsI 000JI0YKa aToMa, S-, P-, d-aToMHbIE OpOUTAIIM, OCHOBHOE H
BO30YXJIEHHOE COCTOSHUS aToma, THOpHUaM3allds aTOMHBIX OpOuTajied, HOH,
MOJIEKYJIa, BAJCHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb  OKHUCJICHHUS,
XUMHYECKasi CBs3b (KOBaJICHTHAs, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs),

KpUCTAJIMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, AJIEKTPOJIUTHI,
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HEJJICKTPOJIUTHI, JJIEKTPOJUTHYECKAST JHCCOLMALMSA, CTENEHb JUCCOLMALNH,
BOJIOPOJIHBI TIOKA3aTellb, OKHUCIHTENb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHYECKOW PEAKIHNH, CKOPOCTh XUMHUYECKOW PEAKIINHU, XUMUYECKOE PABHOBECHE;
TEOPUH MU 3aKOHBI (TE€OPHS DJIEKTPOJMTHYECKOW TUCCOLMAINHN, MEPUOANYECKUI
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPANICHUS] SHEPTUM MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE TMOHUMAHUA
[IPUYMHHOCTH U CUCTEMHOCTH  XUMHUYECKHX  SIBJIICHUH;  COBPEMEHHBIC
IIPEACTABJIIEHNAS] O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIDPHOM U
HAJMOJICKYJIIPHOM  YPOBHSX; MPEACTABICHUA O MEXAaHU3Max XUMHUYECKHUX
peaKkunii, TEPMOAUHAMMYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUs, 0 XMMHUYECKOM PaBHOBECUM, PACTBOPAX M JNHUCIEPCHBIX CUCTEMAX;
(dakTosornyecKue CBEIACHHUS O CBOICTBaX, COCTaBe, MOJYyYEHUH U Oe30MacHOM
WCIIOJb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETbHOCTA  YeNOBEKa, OOIMMX  HAYYHbIX  MOPUHIUIAX  XUMHUYECKOTO
ITPOU3BO/ICTBA;

[1P3 cpopMHUpPOBAaHHOCTH YMEHHUMW: BBISBIATH XapaKTEPHbIE MPU3HAKU
MOHSATHM, YCTAHABJIMBaTh HUX B3aWMOCBS3b, MCIOJB30BATh COOTBETCTBYIOIIUE
MOHATHS MPU ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHUN;

[1P4 copmMupOBaHHOCTH YMEHHS UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY
JUIsE  cocTaBieHUsi (OpPMyJ BEUIECTB W YPAaBHEHMM XUMHUYECKUX pPEaAKIUH,
cuctematuieckyto HoMmeHkinarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIbHBIX
BEILIECTB;

[1P5 chopMHpOBAaHHOCTh YMEHHUS ONPEACIATh BaJ€HTHOCTh M CTCIICHBb
OKHCJICHUSI XUMHYECKHX 3JJIEMEHTOB B COEAWHEHUAX, BHUJ XHUMUYECKOM CBS3U
(KOBaJIeHTHAsl, MOHHAs, METAJIMYECKasi, BOJOPOJHAsA), THUIl KPUCTAJUIMYECKOMN
PELIETKA KOHKPETHOI'O BELIECTBA;

[1P6 chopMHupOBaHHOCTH YMEHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIIECTB
OT BHUJIa XMMHYECKOW CBSI3W W THUMNA KPUCTAIUIMYECKOW pEmETKH, OOMEHHBIN U
JOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBSI3H;

[1P7 cdhopMUpPOBAaHHOCTh yMEHHUM: KJIAaCCHU(UIIMPOBATh: HEOPraHUYECKUE
BEIIECTBA 0 UX COCTaBY, XUMUUYECKHUE PEAKIIMH M0 Pa3IUYHBIM MPU3HAKAM (YHCITY
U COCTaBy pEarupyrolux BeEIIECTB, TEMIOBOMY 3(h(eKTy peakuuu, U3MEHEHHUIO
CTETNICHEH OKHCIIGHUS OJJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO KaTajuzaTopa W
JPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUU I KIacCUDUKAITUU
M3y4aeMBbIX BEIIECTB U XUMUUYECKUX PEAKIINM;

[TP8 chopMUpOBAaHHOCT, yMEHUS PACKPBIBATH CMBICI MEPHUOIAIECKOTO
3akoHa J[.MI. MeHneneeBa W JOEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIOLIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (PYHKIINHY;

[TP9 cpopmMupoBaHHOCTh YMEHHIA: XapaKTEpU30BaTh AIEKTPOHHOE CTPOEHUE
aTOMOB W MOHOB XUMHYECKHX DJJIEMEHTOB IE€PBOTrO—YETBEPTOrO IEPUOAOB
[Tepuognueckonn  cucremor  J[.U. Menpeneena, UCTIOJIB3YSl  TOHSATHSA
«IHEPreTHUECKUE YPOBHU», «IHEPreTUUECKHE MOIypOBHM», «S-, P-, d-aTOMHBIE
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opOuTaI», «OCHOBHOE U BO30YXAEHHOE SHEPreTHYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHS! CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coenquHeHnd 1o 1nepuomgamM M rpymmam Ilepuonnueckon cucremnr ..
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS
UX JICKTPOHHBIX 000JIOYECK;

[TP10 chopMupoBaHHOCTH YMEHHMIA: XapaKT€pU30BaTh (OMHUCHIBATH) OOILIKE
XUMUYECKME  CBOMCTBAa  BEIECTB  pa3JIMYHBIX  KJIACCOB,  MOJATBEPXAATh
CYILIECTBOBAHUE TE€HETUYECKON CBS3M MEXJy HEOPraHWYECKMMHU BEIECTBAMH C
IIOMOIIBIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

ITP11 c(OpMUPOBAHHOCTH yMeHUs packpbIBaTh CYIIHOCTB:
OKHUCJIUTEJIbHOBOCCTAHOBUTENBHBIX ~ PEaKUUid  IMOCPEACTBOM  COCTABIICHHUS
AJIIEKTPOHHOTO ©OajaHca JTHUX peaKlMi; peakuuil HOHHOro oOMeHa IyTEM
COCTABJICHHSI HX TOJHBIX M COKpPAIIEHHBIX HWOHHBIX YPaBHEHUMW; peakuuu
THJIPOJIN3a; PEAKIMI KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpPE THIPOKCOKOMILIIEKCOB
IIMHKA ¥ aTFOMUHUS);

[TP12 copMHupOBaHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKUHUA € YYETOM HX DSHEPreTHUYECKUX XapaKTEPHUCTHK, XapakTep
M3MEHEHUS! CKOPOCTH XHMHMUYECKOW peaKkIMu B 3aBUCHUMOCTU OT pPa3IudHbIX
(bakTopoB, a TaKXKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHELIHUX Bo3zaeicTBuil (mpunuun Jle latense);

ITP13 chopMupOBaHHOCTh YMEHUS XapaKTEpU30BaTh XUMUYECKUE PEaKLUH,
JeXalllke B OCHOBE NPOMBIIUICHHOTO IOJIY4YEHUs CEPHOM KHCIOTHI, aMMMAKa,
oOmMe HayyHble MPUHLMIIBI XUMUYECKHMX MPOU3BOJACTB; 1EJIECO00Pa3ZHOCTD
NPUMEHEHUsI HEOPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUs1 COOTHOLIEHUS PUCK-TI0JIb3a;

[TP14 copMupoBaHHOCTH BIIAJICHUSI CHCTEMOW 3HAHUI O METOAaX HAyIHOTO
MO3HAHUS SIBICHUNW TpUPOJB — HAOIIOJACHHE, HU3MEpEHHe, MOJACIHUPOBAHUE,
AKCIIEPUMEHT (pealIbHbII U MBICIICHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSTh 3TH 3HAHMS ITPU SKCIIEPUMEHTAJILHOM HCCIIEI0BAHUH BEUIECTB
U 108 OOBSCHEHUS XHMMHYECKUX SIBJICHUW, HMMEIOUMX MECTO B MPHUPOJE,
MPaKTUYECKOH AESITEIIbHOCTH YeJIOBEKa U B OBCEIHEBHOW KU3HU;

[TP15 cdopMHpPOBAaHHOCT, YMEHHUS BBIABISATH B3aHMMOCBSI3b XMMHUYECKHUX
3HAHMM C TIOHATHAMM M IPEACTaBICHUSAMU JPYIMX €CTECTBEHHO-HAyYHBIX
IpeaMeToB it 00Jiee OCO3HAHHOTO TOHUMAaHUs MaTePUAIbHOTO €IMHCTBA MUPA;

[TP16 copmMupoBaHHOCTh YMEHUS POBOJAUTH PACUETHI: C UCIOIb30BAaHUEM
MOHATUN «MaccoBasl JI0JS BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLEHTpALUi»;
Macchl BelIeCTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YUYACTBYIOIIMX B PEAKIIMHU BEIIECTB; TEIUIOBOTO 3(deKTa
peaklMK; 3HAYEHUs BOJOPOJIHOIO MOKa3aTedsl pacTBOPOB KHCIOT W ILEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU; Macchl (00Bb€éMa, KOJIWYECTBA BEIECTBA)
MPOJIyKTa PEAKIUH, €CIM OJIHO M3 MCXOIHBIX BELIECTB JAaHO B BUJE pacTBOpa C
OnpeneNIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(uMeeT TpUMeECH); JOJIM BbIXOJA MPOJAYKTa peakluH; OOBEMHBIX OTHOIICHHM
ra3os;
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[1P17 cdopMUPOBAaHHOCTH YMEHHI: CaMOCTOATEIHHO IUTAHHPOBATH U
IIPOBOJIUTh XMMHUYECKHM HKCIEPUMEHT (IIPOBEACHHE PEAKLUMU HOHHOIO OOMEHa,
ITOATBEPKICHNUE KAUECTBEHHOI'O COCTABA HEOPIaHUYECKHUX BEILIECTB, ONPEIAECICHUE
Cpeabl PacTBOPOB BEIIECTB C IMOMOIIBK) HWHIMKATOPOB, W3YYCHHE BIUSHUS
pa3nu4HbIX  (PAKTOPOB HAa  CKOPOCTh XMMHUYECKOM  pEaklHH, pelIeHue
AKCIIEPUMEHTAJIBHBIX 3a7ady no TemaMm «Mertamisl» u  «Hemeramisl») c
cOOJII0/IeHNEM TpaBUil O€30MacHOro0 OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHBIM
o0opynoBaHueM, (opmyaupoBaTh 1€ldb HCCIEAOBAHMS, TMPEJCTABIATH B
paznu4yHOi (QopMe pe3ysbTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATh UX
TOCTOBEPHOCTH;

[TP18 chopmupoBaHHOCTE YMEHHI: COOJIIOAATh TMpaBWja IMOJIb30BAHUS
XUMHUYECKON TOCy/ol u J1abopaTopHBIM OOOpYJOBaHUEM, OOpaIlleHUs C
BEII[ECTBAMH B COOTBETCTBUM C MHCTPYKIIUSMH IO BBITIOJIHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB, JKOJIOIMYECKU 11e71eco00pa3Horo TMOBEACHUS B OBITY H
TPYAOBOM IEATENIBHOCTH B LENSAX COXPAHEHHs CBOETO 30POBBS, OKPY KarolIeu
IIPUPOHOW Cpenbl M JOCTHXKEHUSA €€ yCTOMYMBOTO pa3BUTHs, OCO3HABaTh
ONAaCHOCTb TOKCHYECKOIO JEUCTBHS HAa JKHBBIE OPTraHU3MbI ONPENEIEHHBIX
HEOPraHUYECKUX BEIIECTB, NOHUMAas cMbIch nokazarens [1/1K;

[1P19 cdopMupoBaHHOCTH YMEHHM: OCYIIECTBIATH LEJIEHAIPABICHHBIN
NOMCK XUMHUYECKON MH(POPMALIMK B PA3IMYHBIX UCTOYHHUKAX (Hay4yHas U y4yeOHO-
Hay4yHas JUTEparypa, CpeAcTBa MaccoBol uHpopMauuu, VHTEpHET U apyrue),
KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYI0 MHGOpMaIHio, repepadbarbiBath €€ U
HCIT0JIh30BaTh B COOTBETCTBHH C TIOCTaBJIEHHON y4eOHOM 3a1a4cii.

IIpeamMeTHble pe3yJbTaThl 0CBOeHHsI Kypca «Oprannyeckasi XuMus» Ha
0a30BOM YPOBHE I0JI2KHBI OTPAKATH:

[TP20 cdhopMUpOBaHHOCTH TPEACTABICHUN: O MeCTe | 3HAYCHUU
OpraHUYECKON XMMHUM B CUCTEME €CTECTBEHHBIX HAayK U €€ poJid B 00ECIICUCHUH
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA B PEIICHUM NPOOJEM 3KOJIOTHYECKOM,
DHEPreTUYECKOM W THUILEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU
HOBBIX MaTe€pUaJIOB, HOBBIX UCTOYHHUKOB PHEPIUH, B 00€CTICUCHUN PALIMOHAIBHOTO
PUPOJIONIONIB30BaHMS, B (POPMHPOBAHUU MHUPOBO33PEHUS M OOIIEH KYJIBTYpPBI
YeJoBeKa, a TaKXke OKOJOTHUYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM Cpeie;

[TP21 BnajmeHue CHUCTEMOM XUMHMUYECKMX 3HAHWUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIararoIIMe TOHATUS — XMMAYECKUM 3JIEMEHT, aTOM, SJIpO U AJIEKTPOHHAs
obojouka aroma, S-, p-, daToMHBIC OpPOWMTAIM, OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS aToMa, TUOpPUAM3AIMsS AaTOMHBIX OpOWTaNe, WOH, MOJeKya,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIHOCTD, CTENIEHb OKUCJICHUSI, XUMHUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpylna, pajgukan, CTPYKTypHbie Gopmynbl (pa3BEPHYTHIE, COKpaIEHHbIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHasi (TeoMeTpuueckas,
ONTUYECKas), H30MEpbl, TOMOJIOTUYECKUM PsJ, TOMOJIOTH, YTJIEBOIOPO/IbI,
KHUCJIOPOJI- U a30TCOJICpIKAIIe OPraHUYECKUE COCJAMHEHHUS, MOHOMEp, IMOJIUMED,
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CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJIIDHBIE COCIWHEHMs; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akon JI.MI. MenneneeBa, TE€OpUsi CTPOEHHUS OPTraHUYECKUX
BemecTB A.M. byTtiiepoBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
YW TpPEBpalICHUS BSHEPrMM IMPUH XUMUYECKHUX pEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIKAIIUE B OCHOBE
ITOHUMAHUSI IPUIMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pPEaKIHUi, TEPMOJMHAMHYECKHX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX NPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJaX (MHAYKTUBHBIA U Me30MepHBIN 3¢ dexThl, opueHTanTsl | u Il poma);
(aKTOJOTUYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUH U 0O€30IacHOM
UCIIOJIb30BAaHUM BAKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY M MPAKTHYECKOU
JESITEIbHOCTH  4YEJOBEeKa, OOIMX  HAy4yHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOM3BOJICTBA (HA MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKu HeTH);

[1P22 chopmMupoBaHHOCTH YMEHHI: BBIABIATH XapaKTEPHbIE TMPU3HAKU
IIOHATHM, YCTAHABJIMBAaTh HUX B3aWMOCBA3b, MCIOJB30BATH COOTBETCTBYIOIINE
IIOHATHSI IIPU ONMCAHUM COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEIUHEHNN;

[1P23 chpopMHUpPOBAaHHOCTh YMEHHUI HCHOJIB30BATh XUMHUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPALIEHHBIX U
CKEJIETHBIX ) (hOPMYJI OPraHUYECKUX BEILIECTB;

[1P24 chopMUPOBAaHHOCT, YMEHUN COCTaBISATH YPaBHEHUS XHUMHUYECKHX
peakiui M pacKpblBaTh MX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii MOCPEICTBOM COCTaBIICHUS OJJIEKTPOHHOIO OallaHca 3THX pPEaKIuH,
peaknuii MOHHOTO OOMEHa MYTEM COCTaBIEHHUS WX TOJHBIX M COKPAIIEHHBIX
VOHHBIX YPAaBHEHU;

[1P25 chopMuUpOBaHHOCTh YMEHHA W3TOTABIMBATH MOJEIH MOJIEKYII
OpPraHWYECKUX  BEWIEeCTB  JUIi  WUIKOCTPAUMM  HUX  XUMHYECKOI0 M
IIPOCTPAHCTBEHHOTO CTPOCHHS;

[1P26 cpopMHUpPOBAHHOCTH YMEHMI: YCTAHaBIMBATh MPUHAJIEKHOCTD
M3YUYEHHBIX OPTaHMYECKUX BEILIECTB 10 UX COCTABY U CTPOEHHUIO K ONPEIEIEHHOMY
KJIacCy/Tpynmne CO€IMHEHUM, [daBaTh UM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TpuBHAIbHBbIE HA3BaHMS ISl OTAEJbHBIX
Npe/ICTaBUTENIE OPraHMYEeCKUX BEIECTB (ITUJICH, alleTUJICH, TOIYOJ, TJIULEPHH,
ATWICHIJINKONb, (GeHol, (opMmanbaeru, aueraibAerul, aleToH, MypaBbHHAas
KHCJIOTA, YKCYCHasl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAs, MaJbMUTHHOBASI KUCIOTHI,
TJIMIWH, alaHuH, MalbTo3a, (PYKTO3a, aHWIUH, JUBUHWJ, U3OMPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

[1P27 chopMHpPOBaHHOCTh YMEHUS OMPENENsATh BUJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEJIMHEHUAX (KOBAJIEHTHAasi W MWOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

[1P28 cpopMUpOBAaHHOCTH YMEHHUS MPUMEHATH IMOJOKEHUS TEOpUU
CTpoeHus1 oprannueckux emects A.M. byTiepoBa 117151 00bSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTABA U CTPOCHUS;

[1P29 chopMuUpOBAaHHOCTh YMEHMH XapaKTepU30BaTh COCTaB, CTPOCHHUE,
¢u3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX MPEICTABUTENEH pPA3IHUHBIX
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KJIACCOB OPraHMYECKUX BEILECTB: AJKAHOB, HUKIOAJIKAHOB, aJIKEHOB, AJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJETUI0B, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3PHUPOB, )KUPOB, HUTPOCOCTUHEHUI U
aMHUHOB, aMHHOKHUCIIOT, O€JIKOB, YTIJIEBOJOB (MOHO-, JU- M MOJUCAXapPUIOB),
WUIIOCTPUPOBATh ~ IE€HETHYECKYID  CBSI3b  MEXAY  HHUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIUX XHWMHUYECKUX PEAKUUHA C MCHOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

[TP30 chopMHUPOBAHHOCT, yMEHUS MOATBEPXKJIAaTh Ha KOHKPETHBIX
npUMepax XapakTep 3aBUCHUMOCTH PEaKIMOHHOM CIOCOOHOCTH OpPraHUYeCKUX
COEJIMHEHUI OT KPATHOCTH W THIA KOBAJIEHTHOM CBSI3U (G- U TM-CBS3M), B3AUMHOTO
BJIMSIHUSL @TOMOB U IPYIIIT aTOMOB B MOJIEKYJIAX;

[IP31  copmupoBaHHOCTH  yMEHHUS  XapaKTepU30BaTh  HMCTOYHUKHU
YTIEBOJIOPOAHOTO ChIphsl (HEPTb, NPUPOAHBINA Ta3, Yrojib), CIHOCOOBI €ro
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHE MTPOTyKTOB NepepadoTKH;

[TP32 chopMUpPOBAHHOCTH BIAJEHUS CHCTEMON 3HAaHUII O E€CTECTBEHHO-
HAayYHbIX METOAAaX INO3HAaHUA — HAONIOAEHUH, W3MEPEHHH, MOJACINPOBAHUM,
AKCIIEpUMEHTE (PEATbHOM U MBICIIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS

[1P33 copMuUpOBaHHOCTb YMEHHUS NPUMEHATH OCHOBHBIE OIEpaluu
MBICITUTEIBHON JEATeIbHOCTH — aHaJlu3 M CHUHTE3, CpaBHEHHE, OOO0OIICHUE,
CUCTEMATHU3alINIO, BBISIBJICHHE NMPUYMHHO-CIEACTBEHHBIX CBS3EH — ISl U3yYEHMUS
CBOMCTB BEUIECTB U XUMHYECKUX PEAKIIMIL;

[1P34 chopMUpOBAaHHOCT, YMEHMIA: BBISBISTH B3aUMOCBSI3b XHMHUYECKHX
3HAHMM C TIOHATHAMM M MPEACTaBICHUSAMU JPYIMX €CT€CTBEHHO-HAyYHBIX
OpeaIMeToB Juis 0ojee OCO3HAHHOTO IMOHMMAHMS CYIIHOCTH MaTepUalbHOTO
€AMHCTBA MHpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS IO OPraHUYECKON XMUMHUH IS
OOBSICHEHHSI U TPOTHO3UPOBAHMS SBJICHUH, HMMEIOIIUX ECTECTBEHHO-HAYYHYIO
IPUPOAY;

[TP35 chopMUPOBAHHOCTh YMEHHMIA: MPOBOJUTH PACUYETHI MO XMUMHYECKUM
(dbopMmynam U ypaBHEHHUSIM XMMHUYECKUX PEAKIMIl C UCIOJb30BaHUEM (U3HUUYECKUX
BEIMYMH (Macca, O0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBI: PACYETHI 10 HAXOXKIACHUI0 XUMUYECKOH
(dbopMysbl BEUIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

[1P36 cdopmMupoBaHHOCTh yMEHUU: MNPOTHO3UPOBATH, AHAIM3UPOBATH WU
OLIEHMBATh C MO3UIHAH DKOJOTMYECKONM 0O€30IacHOCTH MOCJIEACTBUS OBITOBOU U
MIPOU3BOJCTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBSA3aHHOM ¢ TmepepaboTKoM
BEILECTB, HCIOJIb30BATh NOJYUYECHHbBIEC 3HAHUS ISl IPUHATHS TPAMOTHBIX pPELICHUI
po0JIeEM B CUTYaLMSIX, CBA3AHHBIX C XUMUEN;

[TP37 cdopMHpPOBAaHHOCT, yMEHUN COOMIONATh MpaBWia SKOJOTHIECKU
LEJeCO00pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUSI CBOETO 3/I0POBbsI, OKPYKAIOIIEH NPUPOIHON Cpebl U JOCTUKEHUS €€
YCTOWYHUBOIO Pa3BUTHS,
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[TP38 cdhopMHpPOBaHHOCT, YMEHUN OCO3HABaTh OMACHOCTh TOKCHYECKOTO
JICVCTBUS HA KMBBIE OPTAaHU3MBI ONPEAEIEHHBIX OPraHUYECKUX BEUIECTB, IIOHUMAas
cMbica nokazarens [1JIK;

ITP39 cpopMHUpPOBAaHHOCT, YMEHHH aHAJIU3UPOBATH LEJI€CO00PA3HOCTH
MPUMEHEHUSI OPraHUYECKUX BEILECTB B IMPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHMS COOTHOILLIEHHUS PUCK-TI0JIb3a;

[TP40 cdopmMupOBaHHOCTh YMEHUN OCYIIECTBISATH Li€JIE€HANPaBICHHBIN
MNOMCK XUMHUYECKON MH(POPMALIMK B PA3IMYHBIX UCTOYHHUKAX (HayyHas U y4yeOHO-
Hay4yHas JUTEparypa, CpeAcTBa MaccoBol uHpopMauuu, VHTEpHET U apyrue),
KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYI0 WHGOpMaIHio, rnepepadbarbiBath €€ U
UCIT0JIh30BaTh B COOTBETCTBHH C TIOCTaBJIEHHON y4eOHOM 3a1a4cii.
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3. Conepxanne yueOHOro npeamera « XuMush»

Opranuyeckasi XuMus

Tema 1. Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUU

[IpenMer w© 3Ha4YeHWE OpPraHMYECKOM XWMHUHW, NPEACTABICHHE O
MHOT000pa3uy OPraHUYECKUX COETMHEHHM.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YXKAEHHOE
COCTOsIHUA. BaneHTHble BO3MOKHOCTM aToMa yriepoja. XHMHYecKas CBS3b B
OpPraHUYeCKUX COEIUHEHMSIX. THulbl TUOpPUAM3AIMM aTOMHBIX OpOuTanei
yraepoja. Mexanu3mbl 00pa30oBaHus KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U TOHOPHO-
aKLENTOpHBINA). THUIBl NEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBA3M.
OpnunapHnasi, 1BOIHas U TpoWHas cBs3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJaxX
opranudeckux BemecTB. [loHsiTue O CBOOOJHOM paaukane, Hykieoduiae Hu
anexTpodue.

Teopust cTpoeHusi opraHudyeckux coeauHennit A.M. bBytiepoa wu
COBPEMEHHBIE NIPEJICTABIECHUS O CTPYKTYpPE MOJIEKYJl. 3HAUEHUE TEOPHH CTPOCHHS
OpPraHUYECKUX COCeAMHEHUU. MOJeKyIsipHblE U  CTPYKTypHbIE  (OPMYJIBIL.
CrpyktypHble (OpMyJibl  pa3IMUHBIX BUJIOB: pa3BEPHyTas, COKpallIEHHAS,
ckenetHass. M3omepus. Buael u3omepuu: CTpyKTypHas, NPOCTPAHCTBEHHAs.
OneKkTpoHHbIE ADPEKTHl B MOJIEKYJIaX OPraHUYECKUX COCIUHEHUHN (MHIYKTHUBHBIM
U Me30MEpHbIN 3 (PEKTHI).

[IpencraBnenue o kinaccupuKaluu opraHudeckux BemiecTB. [loHaTue o
¢dbynkunoHanbHoM rpymne. ['omonorus. ['omonornyeckue psaasl. CuctemaTudyeckas
HOoMeHKiarypa oprannueckux coenuHeHud (IUPAC) u TpuBuHanbHbIE Ha3BaHUS
OTZIEJIbHBIX IIPEACTAaBUTEIICH.

OcobeHHocTu u Kaccuduxanus OpraHUYECKUX peaKkiuil.
OKUCIUTENHLHOBOCCTAHOBUTEIIBHBIE PEAKIIUN B OPraHUYECKOW XUMHUH.

JKCNePpUMEHTATbHbIE METOAbI N3yYeHUs BelleCTB M UX NMpPeBpalleHuil

O3HakomileHHE ¢ 00pa3liaMy OpPraHUYECKUX BEIIECTB U MaTepUalaMH Ha UX
OCHOBE, OIbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BELIECTB MPU HArpeBaHUU
(utaBieHue, oOOyIVIMBAaHUE W TOPEHUE), KOHCTPYHPOBAHUE MOJEICH MOJICKYI
OpraHUYECKUX BEIIECTB.

Tema 2. Yeneeo0opoowt

Ankanbl. ['oMonorudeckuit psij ankaHoB, oOuas popmyiia, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI alKaHOB, Sp3 -
ruOpuau3anus aTOMHBIX  opOuTaneil  yriepoaa, G-CB3b. Kowxgopmepsbi.
du3nyecKue CBOMCTBA aJIKAHOB.

XHUMUYECKHE CBOWCTBA aJKAHOB: PEAKIMU 3aMEILICHUs, N30MepHu3aluu,
JNETUAPUPOBAHMS, [TUKIIU3ALMU, TUPOJIN3a, KPEKUHTa, ropeHus. Ilpeocmasnenue o
MexaHuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs U TPUMEHEHUE ATKAHOB.

[uxnoankauel. O61as hopmyia, HOMEHKIATypa U uzoMmepusi. OcOOEHHOCTH
CTPOCHHUSI M XUMHUYECKUX CBOMCTB MajibiX (LMUKJIOMPOINAH, IUKJIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAH, LMKJIOTE€KCaH) LMKIOaJKaHoB. CrocoObl MOJyYeHUs U
NpPUMEHEHHUE ITUKII0AIKAHOB.
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Ankensl. ['oMoornueckuii psi aJkeHoB, oOmas (GopMyra, HOMEHKIATypa.
ONEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] alKeHOB, Sp2 -
ruOpuan3anus aTOMHBIX opOuTaneil yrieponma, o- u Tm-cBsi3u. CTpPyKTypHas |
reoMerpuyeckas (uuc-tpanc-) wuzomepus. Dusuueckue CBONCTBA AJIKEHOB.
XHUMHUYECKHE CBOMCTBA: pPEAKLMHM MPUCOCAVNHEHUS, 3aMEIIECHUS B O-TOJOKEHUE
IIpY ABOMHOMN CBSI3H, MOJUMEPHU3ALNU U OKUCIEHUS. [Ipedcmasnenue o mexanusme
peakyuu  nekmpoguibHozo  npucoeounenus.  IlpaBuno  MapKOBHHKOBA.
KauecTBeHHbBIC peakiy Ha JBOWHYIO CBsI3b. CIOCOOBI MOMyYeHUSI U TPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHBIE, U30JUPOBaHHbBIE,
KyMyJIupoBaHHbI€). OCOOCHHOCTH DJIEKTPOHHOTO CTPOCHHUS U XHUMHYECKHUX
CBOMCTB CONpPSDKEHHBIX JueHOB, 1,2- u 1,4-mpucoenunenue. Ilomumepuszanus
COnpsDKEHHBIX TueHOB. CrocoObI MOMyYeHUS U MPUMEHEHNE aTKaJUEHOB.

Anxunbl. ['oMonorudeckuii psj ankuHOB, o0mas (Gopmyiia, HOMEHKIATypa
U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKUHOB, Sp-
rudpuau3anns aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  peakIUW  NPUCOCAUMHEHUS,  JUMEpU3alud U
TpUMepHU3aluu, okucieHus. KucioTHele CBONCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TpOIiHYI0 CcBs3b. KauecTBeHHBIE peakiK Ha TPOIHYIO CBA3b. CrIOCOOBI MOTydYeHHUs
U IPUMEHEHHE aJIKUHOB.

ApomaThueckue YrieBoJOpoabl (apeHbl). ['oMoOrMYecKuil psj apeHoB,
oOmrast popMyia, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE  MOJeKynbl  OeH3ona. [lpasuno  apomamuunocmu,  npumepol
apomamuyeckux coeouHenuu. DOU3NUECKUE CBONCTBA apeHOB. XHUMHUYECKUE
CBOICTBa OEH30J1a M €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIeHUs B OEH30JIbHOM KOJIbIIE U
YIJIEBOJIOPOIHOM paJuKalie, peakUud MNPUCOCAMHEHUS, OKUCJIECHHWE TOMOJIOTOB
oensona. [Ipeocmasnenue o mexaunuzme peaxkyuii 31eKmMpoPuiIbHO20 3aMeuyeHUs.
[IpencraBienne 00 OPHEHTHPYIOLIEM JEHCTBUM 3aMeCTUTENEl B OEH30JbHOM
KOJIbLIE Ha MPUMEPE AIKWUIBHBIX PaJAUKaIOB, KapOOKCUIBLHOM, THUIPOKCUILHOM,
aMUHO- U HUTPOTPYIIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB
ctuposia. llomumepuzanust ctupona. CrocoObl TMOAYyYEHUS UM MPUMEHEHHUE
apOMAaTUYECKUX YTIEBOJIOPOIOB.

[Tpuponnsiii ra3. [lomytHeie HedTsIHBIE Ta3bpl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrons U npoaykrtsl ero nepepadorku. CriocoObl nepepaboTku HepTH:
NEPEeroHKa, KPEKUHT (TEPMHYECKHUH, KaTaTUTUYECKUN), PUDOPMUHT, MHPOIH3.
[IponykThl nepepaboTku HEDTH, X IPUMEHEHUE B IPOMBIIIUICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaAIOre€HIPOU3BOHBIX YTIEBOJOPOJIOB. Peakiuu
3aMEIIECHHs] TajoreHa Ha THUIPOKCOTPYMNILY, HUMPOSPYNRY,  YUAHOSPYNNY,
amunozpynny. JleicTBHE Ha TalOT€HIIPOM3BOJHBIE BOJHOTO M CIIMPTOBOIrO
pactBopa wIENoUd. B3auMoaencTBUE IUTralOr€HATIKAHOB C MAarHueM M IIMHKOM.
llonamue 0 MemanioopeaHudecKux COCOUHEHUSIX. Hcnonb3zoBanue
raJIOTEHIIPOU3BOIHBIX ~ YTJIEBOJIOPOJIOB B OBITY, TEXHHKE W TIPU CHUHTE3E
OpraHUYECKUX BEIIECTB.
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JKCIEePUMEHTAJIbHbIC METO/AbI H3YYCHHS BEIECTB M UX NpeBpalieHu il

N3yuenne (uU3MYECKUX CBOWCTB  YIJIEBOJOPOJOB  (pacTBOPUMOCTS),
KaYeCTBEHHBIX PEAKIUN YTIEBOJOPOAOB Pa3IMUHBIX KIAcCOB (00eCHBEYMBAHUE
OpOMHOI WJIM MOJHOM BOJBI, pacTBOpa MEpMaHraHaTa Kajus, B3aHMMOJEHCTBHE
aleTuiieHa ¢ aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHE yriepoja MW BOJOPOJa B OPraHWYECKHUX BEIIECTBAX, MOJYyYECHHE
ATWJIEHA W U3YYEHHE €ro CBOMCTB, O3HAKOMJieHHWE C KoJulekuusamu «HedTb» u
«Yroiby, ¢ 00pa3lamMu miacTMacc, KayduyKoB U pe3UHbI, MOJEIUPOBAHUE MOJIEKYT
yIJI€BOJOPO/IOB U TaJOr€HIPOU3BOAHBIX YTIIEBOIOPOAOB.

Tema 3. Kucnopoocooeprcaujue opzanuueckue coeOuUHeHUs

IIpenenbHble OgHOATOMHBIE cnUPThl. CTpoeHue MoJekyd (Ha mIpuMmepe
METaHOJIa W JTaHojda). ['oMmonoruueckuii psn, obmias Qopmyna, u3oMepwHs,
HOMEHKJIaTypa U Kiaccudukanus. Duznueckue CBOMCTBa  MpeAeTbHBIX
OJIHOATOMHBIX CHUPTOB. BoOJopoaHble CBA3M MEXAYy MOJIEKYJaMU CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKUHMH 3aMELIEHUs, JerujapaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMHU UM  HEOPraHMYECKUMH  KHCIOTaMH.
KauecTBeHHast peakuusl Ha OJHOATOMHBIE CIIUPTHI. [IeCTBUE 3TaHOIA U METaHOJa
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUs M MPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie 3pupbl, HOMEHKIATypa U u3omepus. OcoOeHHOCTH HU3HUECKUX U
XUMHUYECKHUX CBOWCTB.

MHoroaromMHble CHUPTHl — 3TUJICHIIUKOJIb M TiuuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: PEAKLMHU 3AMEILECHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKHUMM KHCIOTAMM, KAayECTBEHHAs pEaKIUs Ha MHOIOATOMHBIE
cnupThl. [Ipedcmasnenue o mexawmuzme peakyuti HYKIeODUIbHO20 3AMeUjeHUs..
JleiictBue Ha opraHu3M uesioBeka. CrocoObl TMONy4YeHHS U TPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJIEKYJIBI, B3aWMHOE BJIUSHHUE THAPOKCOTPYNIBI M
O0eH3osbHOrO sAnpa. dusmueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKUX
cBoicTB (eHona. KauectBeHHble peakuuu Ha (eHona. ToxcuyHOCTh (eHona.
CrniocoObl osrydenust 1 npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHusibHbIE COEIMHEHUS — albJETUAbl U KETOHBI. JIEKTPOHHOE
CTpOE€HHE KapOOHWIBHOM Ipynmbl. 'oMOJIOrHYecKUe psizibl alIbJIETUI0B U KETOHOB,
obmiast popmyia, u3oMepust U HoOMeHKIaTypa. OU3ndecKkre CBONCTBA aJIbJETU/I0B
U KETOHOB. XUMHUYECKHE CBOMCTBAa QJIbJErMJAOB U KETOHOB: pEaKIMH
npucoeuHeHus. [lpedcmaenenue o Mexanusme peakyuti HYK1€0QuUIbHO20
npucoeounenusi. OKUCICHNE albJETHI0B, KAYECTBEHHbIC PEAKIIMHM HA ajbJACTUIbI.
Crioco0Ob!I osTyueHust ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OMHOOCHOBHBIE  TpefenbHble KapOOHOBBIE  KHUCIOTHL.  OCOOEHHOCTH
CTPOEHHUSI MOJIEKYJ KapOOHOBBIX KUCIOT. M3oMepus W  HOMEHKJIATypa.
®u3nyeckue CBOICTBA OJAHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT.
Bonopoanbie CBSI3U MEXIy MOJEKyJdaMd KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKLMs ATEPUPUKALNH, PEAKIIUU C YUACTHEM
yIIeBOAOPOJHOIO paaukana. OCOOEHHOCTH CBOMCTB MYPAaBbHUHOW KHUCIIOTBHI.
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[ToHsaTHE O MPOU3BOAHBIX KAPOOHOBBIX KHCJIOT — CIIOXKHBIX dpupax, aneuopuoax,
2anoeeHaneuopuoax, amuoax, Humpuiax. MHorooOpasue KapOOHOBBIX KHCIIOT.
OcoOCHHOCTH CBOWCTB HEMPENCIbHBIX U APOMATHUECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHUCIIOT, TUJPOKCUKAPOOHOBBIX KHUCIOT. IIpeacTaBurenu BhICIINX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MNaJIbMUTHUHOBAs, OJICMHOBAs, JUHOJIE8AS,
JIUHONEeH08as KUCT0Thl. CIIOCOOBI TOJTyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonmoruueckuil psj, obmas gopMmyna, U30OMEPUS U
HOMeHKIatypa. dusnueckue M XUMHUYECKHE CBOMCTBA: TUIPOJIM3 B KHUCION H
IETIOYHOU CPELE.

Kupsi. Ctpoenue, puznueckrue 1 XUMHYECKHE CBOMCTBA )KUPOB: TUAPOIH3 B
KUCIION U 1menodHou cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COJIEPIKAIINX OCTATKH
HETPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

Mpbiia Kak COJNHM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JECHCTBUE.
llonamue o cunmemuuecxux morowux cpeocmaax (CMC).

OOmas xapaktepucTuka yrieBojoB. Kmaccudukanus yrieBoaoB (MOHO-,
Iuu nonucaxapuabl). MoHocaxapuabl: TIOK03a, QPYKTO3a, eanakmosd, pubosa,
oesokcupuboza. Ou3nvecKkre CBONCTBA U HaxoxieHue B npupoje. dorocuures.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi Ha npumepe MOIEKYIbl
2N0K03bl, npoekyuu Xeyopca, o- u B-anomepwl 210K03bl. XUMUYECKUE CBOMCTBA
[JIFOKO3BI: PEAKIIMU C YYaCTUEM CIHMPTOBBIX U aJIbJCTUIHOW TPYIMI, CIIUPTOBOE U
MOJIOYHOKHCIIOEe  Opoxenue. IlpumeHeHwe  rioKo3bl, €€ 3HAUYCHHE B
KU3HENEATEIbHOCTH opraHu3ma. Jlucaxapuapl: caxapo3a, MallbTO3a U JIaKmo3d.
BoccranaBnuBaromue W HEBOCCTAaHABIIMBAIOIIME — Jucaxapuibl. [ 'maponus
mucaxapuaoB. Haxoxnenue B nmpupojie U npuMmeHeHue. [lonrcaxapuabl: kpaxmard,
INIMKOTeH W 1eimono3a. CTpoeHne MaKpOMOJEKyJ Kpaxmana, TJIMKOreHa |
HeJUTroNI03bl.  PU3MYECKHME CBOWCTBA KpaxMalla M ULEJUIIOJIO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAsi peakiusi ¢ MOAOM. XUMUYECKHUE
CBOMCTBA WEJUTIONIO3bI: TUAPOJIN3, MoyueHue 3¢GupoB 1enoo3bl. [loustue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

JKCMePpUMEHTATIbHbIE METOAbI N3y4YeHUs BellleCTB M UX NMpPeBpalleHuil

PacTBOpUMOCTh pa3zIMUHBIX CIHUPTOB B BOJE, B3aUMOJICUCTBHE ITaHOJIA C
HATpUEM, OKHCJICHHE STHUJIOBOTO CIHMPTAa B ajbJeruj Ha pPacKaIEHHOM MeTHOMN
IIPOBOJIOKE, OKHCJIEHUE JTUJIOBOIO CHUPTA AUXPOMATOM Kajusi (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUATIOB), KAUYECTBEHHbBIE PEAKIMU Ha albJIeruiabl (cC
ruapokcuom auammuncepeopa(l) u ruapoxcunom menu(ll)), peakius rounepuHa
¢ ruapokcunom menu(ll), xumuueckne cBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiictBue
KpaxMalia C MOJIOM, PEIIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TemaM «CrnupTel U
denomns», «Kapbonossie kucaotbl. CrokHbIE 3)UPBD».

Tema 4. A3omcooepocanjue opeanuueckue cOeOUHeHUs

AMWHBI — OpraHUYeCcKue MPOU3BOIHbIE amMmMuaka. Knaccudukaius aMUHOB:
anudaTuyeckue W apOMaTHYECKHE, IEePBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue moliekys, obmas Gopmysa, U30MEpUsi, HOMEHKIaTypa U (U3UYECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTHUYECKUX aMHUHOB: OCHOBHBIC CBOMCTRA,
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AJTKWIMPOBAHKUE, B3aWUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30THCTOM KHCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TMPEICTaBUTEIb aMHHOB apomaTudeckoro psiaa. CrpoeHue
aHuauHa. B3anMHOE BiMsIHUE TPYII aTOMOB B MoJieKyJie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KadecTBeHHBIE peakivu Ha aHwIMH. CrocoObl
MOJIy4YeHUs] M TpUMEHeHHe anudarthueckux amuHOB. [lonmydeHue aHummHa U3
HUTPOOEH301a.

AmuHokucioTel. Homenknarypa u uzomepus. OTAelbHbIE TPEACTaBUTEIN
0-AaMUHOKUCJIOT: TJUIWH, alaHUH, ()eHUNaNIaHUH, CepuH, 2IymamMuHo8as Kucioma,
ausun, yucmeur. Onmuueckas usomepusi amurnoxuciom: D- u L-amunoxuciomeol.
@Pusnyeckrue CBOWCTBA aMHHOKHMCIIOT. XHMUYECKHME CBOWCTBA aMHHOKHCIIOT Kak
aM(pOTEpHBIX  OPTraHWYECKUX  COCAMHEHHH, peakius  MOJUKOHIACHCAIUH,
oOpa3oBaHuE TENTUIHON CBsI3U. buonorndyeckoe 3HadeHne aMUHOKUCIOT. CruHTE3
Y TUAPOJIU3 MENTUIOB.

benku kax mpuponnsle monumepsl. [lepBuuHasi, BTOpUYHAs U TPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOICTBA OEIKOB: TUIPOJIU3, JCHATypalus,
KAueCTBEHHbIE PEaKLUU Ha OCJIKH.

llousmue 00 azomcodepocawjux  2emepoyUKIUYecKUx  COeOUHEHUSIX.
Ilupumuounosvie u nypunosvie ocHosanus. Hyxkneumogvie Kuciomwl: cocmas,
cmpoenue u OUOLOSUYECKAs POlb.

JKCINEePUMEHTATbHbIC METOAbI H3yYCHHUS BelIeCTB M UX NMpeBpalleHuil

PactBopenue OenkoB B Boje, JeHaTypalus OEJIKOB NpH HarpeBaHUH,
[[BETHBIC pEakliuu Ha OCJKH, pEelIeHUE SKCIEPUMEHTAIBHBIX 3aJlad 0 TeMaMm
«A3oTcoAepkale  OpraHUYeCcKue coenuHeHus’» U «Pacno3HaBanue
OPraHUYECKUX COCIUHCHUI.

Tema 5. BvicokomoneKynapHnole cOeOUHEHUA

OCHOBHbIE MOHSTUSI XUMUH BBICOKOMOJICKYJISIPHBIX COCMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEpPHU3AIlUU, CPEIHSS MOJICKYJIsIpHAs
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCJAMHEHUN —
MOJIMMEpU3alis U NOJUKOHAeHcauus. [Ipedcmasnenue o cmepeope2yisipHocmu u
HAOMOJEKYIAPHOU CMPYKmMype NoIUMepo8, 3a8UCUMOCHb C8OUCME NOJUMEPOS OM
UX MONEKYIAPHO20 U HAOMOIEKYISIPHO20 CMPOEHUSL.

[TonumepHbie Martepuanbl. I[lnacTtmaccsl (HMOJUATHIICH, MOJMUIPOIHUIICH,
NOJIMBUHWIXJIOPU, TOJHUCTUPOJ, TOJUMETUIMETAKpUIaT, TMOJIMKapOOHATHI,
nonudTUIeHTepedTanar). Ytunusamus u nepepadboTka miacTuka.

D1acTOMEpHI: HaTypaJIbHBI  Kay4dyk, CUHTETUYECKUE  Kay4dyKH
(6yTamMeHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U cuiukoHwvl. Pe3nHa.

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

llonumepo cneyuanbHo20 HA3HAaAYeHUs (meghion, Keenap,
INEKMPONPo8oosiujue noaumepsl, buopasinazaemvie NOIUMEPDL).

JKCNePUMEHTATbHbIE METOAbI H3yYeHUsI BelleCTB M UX NMPeBpalleHuil
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O3HakomiieHHE ¢ O00pa3laMu TPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, KaydyKOB, peEIIeHHWE OKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«Pacmnio3HaBaHue MIaCTMACC ¥ BOJIOKOHY.

PacuéTHble 3aga4un

Haxoxnenue MonekyaspHOH (GOpMYyJIbl OPraHUYECKOTO COSAWMHCHHS I10
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXONSAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOro COeAUHEHUs] Mo macce (00BEMY)
IPOJIYKTOB CTOpaHus, MO KOJHUYECTBY BellecTBa (Macce, 00bEMY) MPOITYKTOB
peaklMi W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpMyIIbl
OpraHMYeCcKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIOCOOOB
MOJIY4YEeHHsI, OTNPENICTICHUE JIOJIM BBIXOJA MPOAYKTa PEAKIUU OT TEOPETUUECKH
BO3MOYKHOTO.

MexknpeaMeTHbie CBS3U

Peanuzanusa MexnpeaMETHBIX CBA3CH NPU U3YYEHUH OPraHUYECKOU XUMHU
OCYIIECTBIISIETCS 4Yepe3 WCIOJb30BaHMUE Kak OOIMUX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHWA, MPUHATBIX B OTACIHHBIX IpPEAMETaX EeCTECTBEHHO-
HAyYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAy4YHBIC TOHATHS: SBJICHWE, HAy4YHBIA (akT,
TUIOTe3a, TEOpHUsS, 3aKOH, aHalW3, CHUHTE3, Kiaccudukanus, HaOI0eHuE,
U3MEpEHNe, IKCIIEPUMEHT, MOJICIb, MOJICITUPOBAHHUE.

®duzuka: Marepusi, aroM, DdJEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYJa,
HSHEPreTUYECKU YpOBEHb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (DM3MYECKUE BEITUYHMHBI, €IUHUIIBI H3MEPEHUs, CKOPOCTb, SHEPIHs,
Macca.

buonorus: kierka, opraHu3M, 3KocucTema, Owmocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA W TeTEepOTPO(HBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NbIXaHWe, OETKHU, YTIAEBOABI, KXUPHI, HYKICHHOBBIC KHUCIIOTHI,
(epMEHTHI.

['eorpadus: mose3Hbie NCKOMTaeMble, TOTITUBO.

TexHOJOTHs: THIIEBbIC TPOAYKTHI, OCHOBBI PAIMOHAILHOTO IHUTAHUSA,
MOIOIITUE CPEJICTBA, MaTePUAITBl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH

OO01mast 1 Heopranmyeckasi XuMus

Tema 1. Teopemuueckue ocHogbl xumuu

Atom. CocTaB aTOMHBIX sj€p. XHUMHUYECKHU dJeMeHT. WM30Torbl.
Kopnyckynaprosonnosoii oyanuzm, osolicmeennas npupooa snekmpona. CTpoeHHe
AIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPTEeTUYECKUE YPOBHH H
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamnuss XuMruaecKux 3JeMEHTOB (s-, p-,
d-, f-anmementsl). Pacnipenenenre 37M€KTPOHOB MO aTOMHBIM OPOUTAISIM, NPUHYUN
Munumyma  duepauu, npunyun Illaynu, npasuno Xynoa. IDNEKTPOHHBIE
KOH(UTypaluy aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPHUOJIOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHMH, J3JEKTPOHHBbIE KOH(UTYpalu WOHOB. [lonamue 06
9HepeUuU UOHU3AYUU, IHEPSUU CPOOCMEBA K INeKMPOHY. DIIEKTPOOTPULIATETbHOCTD.
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[Iepronnuecknit 3akoH U llepuognueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CBsA3b nepuoauyeckoro 3akoHa u Ilepuoguyeckoil cucteMbl
XUMHYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOPHUEM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJOXHBIX BEHIECTB MO TpynmaM ¢ [EepuojaM. 3JHAYCHUE
nepuoauueckoro 3akona /[.M. Menneneesa.

XuUMHYECKast CBI3b. BHAbl XMMHUYECKOM CBSI3U: KOBAJIICHTHAS, HWOHHAsi,
MeTajuimdeckas. MexaHu3Mbl 00pa30BaHHUS KOBAJICHTHOM CBsI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIA. DHEPTHS U JUIMHA CBSI3U. [[0JIIpHOCTD, HANPAaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOW cBs3u. KpartHbeie cBs3u. BopopoaHast CBs3b.
MexMoneKyJIIpHbIE B3aUMOJCUCTBHUSL.

BasieHTHOCTh 1 BaJICHTHBIE BOBMOXKHOCTH aTOMOB. [ ubpuouzayus amomHsix
opoumaneti. CBS3b DIIEKTPOHHON CTPYKTYPbl MOJIEKYJ C MX T€OMETPUUYECKUM
CTpPOCHHUEM (Ha IpUMEpPE COESAMHEHUM 3JIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBienre O KOMIUIEKCHBIX coeAuHeHusX. CocTaB KOMILIEKCHOTO
MOHA:  KOMIUIEKcooOpa3zoBarenb,  Jrauasl.  Koopounayuonnoe  uucio.
Homenxnamypa  komnnexkcHolx — coeOuHeHUll. 3HaYCHUE  KOMIUIEKCHBIX
coequHeHun. [IosaTHe 0 KOOpAMHALMOHHOW XUMHU. BemecTBa MOJIEKYIAPHOIO U
HEMOJIEKYJIIPHOTO CTpOEHHUs. TUMBl KPUCTAUIMUECKUX PEMIETOK (CTPYKTYp) U
CBOMCTBA BEIICCTB.

[Tonsitue o nucnepcHbIX cucreMax. MictTunHbie pacTBOphL. [Ipedcmasnenue o
KOIOUOHbIx  pacmeopax. (CrnocoObl BBIPAKEHUS KOHIIEHTPALIMM PACTBOPOB:
MaccoBas J0JIi BEIIECTBA B pacTBOpE, MOJIsSIpHAsl KOHUEHTpauus. HacbelleHHsle u
HEHACBIIIEHHBIE PACTBOPBL, PACTBOPUMOCTh. KpHcTaioruaparsl.

Knaccuduxkarus u HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpruBHAIbHbBIE
HAa3BaHUA OTJEJIbHBIX NPEACTABUTEIEH HEOPTAHUYECKUX BEIIECTB.

Knaccudukarus XuMU4ecKuX peakifii B HEOPraHUYECKON U OPraHUYEeCKOM
XUMHH. 3aKOH COXPaHEHHS MAcChl BEHIECTB; 3aKOH COXPAHCHUS W IMPEBPAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie 23p(HEKThl XUMUYECKUX PEaKIUU.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XMMUYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakiuu. Katanus u kataau3aTopsl.

OOpatuMble W HEOOpaTUMbIE peakluu. XHUMHUYECKOE paBHOBECHE.
Koncmanma xumuueckoco paenogecusi. Daxtopbl, BIUSAIONIME HA IOJIOXKEHHE
XUMHMYECKOTO PABHOBECHS: TEMIIEPATYypa, NABJICHUE U KOHIICHTPALlMU BEIIECTB,
yyacTByromux B peakiuu. [Ipunuun Jle [larense.

Onexrponutudeckas aucconuanus. CWibHBIE W CcIa0ble DJIEKTPOJIHUTHI.
Crenens aucconumanuu. MoHHoe npousBegeHue Bobl. Cpena BOJAHBIX PaCTBOPOB:
KHUCJIOTHAs, HeUTpanbHas, menounas. Bomopoansiii mokazarens (pH) pactBopa.
['unponu3s coneit. Peakuun HOHHOTo oOMeHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakiuu. (CTeneHb  OKUCIICHHS.
Okucnurenb W BOCCTAaHOBUTENb. lIpomecchl OKHCIEHUS W BOCCTaHOBJICHMS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENIW. METON 3JIEKTPOHHOro OanaHca.
DIIEKTPOJIU3 pacTBOPOB U PACILIABOB BELIECTB.
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JKCNePpUMEHTATbHbIE METOAbI H3yYeHHUS BellleCTB U UX NMpPeBpalleHuil

Paznoxxenue nepokcuaa BOAOpoJa B MPUCYTCTBUU KaTalu3aTopa, MOJEIU
KPUCTATMYECKUX PEIIETOK, TPOBEJECHUE PEaKIUid HOHHOTO 0OMEHA, ONpeeieHue
Cpeabl PacTBOPOB C TMOMOILIBI) HHIWKATOPOB, M3YyUYCHUE BIUSHUS Pa3IUUYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUH U TMOJOXKEHUE XUMHUYECKOTrO
PaBHOBECHSI.

Tema 2. Heopeanuueckas xumus

[Tosmoxxenne HemetaisioB B llepuoanyeckod cuUCTEME  XUMHAYECKUX
sanementoB J.M. MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI UX aTOMOB. Pu3HuecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEpPHI,
dbocdopa u yraepona).

Bonopon. Ilonyuenne, puznueckne W XUMHUYSCKHE CBOMCTBA: PEaKIUU C
MeTaJlJIaMU ¥ HEMETaJIJIaMU, BOCCTAHOBUTEbHBIE cBOWCTBA. ['uapunbl. Tonausnwvie
SNEeMEHMbL.

["amorensl. HaxoxaeHue B mpUpoje, CIOCOOBI MOMy4YeHUs, (HU3UIECKUE U
XUMHUYECKHE CBOMCTBA. ['amoreHoBoAopoabl. BaxxHelme KuciaopoacoiepKamme
COEJIMHEHHUs rajoreHoB. JlabopaTopHble U TPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rajioreHoB. [[pruMeHeHue rajloreHoB U UX COeAMHEHUH.

Kucnopoa, o3oH. JlabopaTopHble U MPOMBIIUICHHBIE CHOCOOBI MOTYyYECHHS
kuciopoaa. duznueckue U XMMUYECKHE CBOWCTBA U MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mpupoje, CHocoObl MoONydeHus, (U3HUECKHE U
xumuueckue cBoictBa. CepoBogopon, cyinbuasl. Oxcun cepwi(IV), oxcun
cepol(VI). CepHucras u cepHas KHUCIOTBI U WX coiid. OCOOCHHOCTH CBOWCTB
CepHOM KUCTOTHL. [IpuMeHeHue cephl U €€ COETUHEHUI.

Azor. Haxoxnmenwe B mpupojie, CrIocoObl MOMydeHus, (QU3u4YecKkue wu
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX co. OCOOEHHOCTU CBOMCTB a30THOM KUCIOTHL. [IprMeHeHue azoTa
U €r0 COeIMHEHHUI. A30THbIE YJI00pEHU.

®docdop. Haxoxnenve B mpupoje, CrocoObl MOMydeHUs, (PU3NUECKUe U
xumuueckue cBorctBa. Dochuast u pochun. Oxcuasl Gocdopa, GochopHas
kuciora u e€ comu. Memagocpopuas u nupoghocghopnas  Kuciomol,
gocgopucmasn u gocghoprosamucmasn kucromol. Ilpumenenne Qocdopa u ero
coenuHeHnn. DochopHbIe y100peHUSI.

VYriepon, HaxoxJaeHue B OpUpoAe. AIUIOTPONHBIE MOAN(PUKAIIHH.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yriepogom. Okcup yriepoaa(ll), okcua yrimepoaa(lV), yronbHas kuciota U eé
CONU. AKmusuposanmuwviti yeoiv, adcopoyus. Dynnepemsvi, epaghen, yenepooHvle
Hanompyoku. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPa30BaHHBIX YIIIEPOJOM, U €ro
COECIMHEHU .

Kpemuuii. Haxoxnenue B mpupojne, cnocoObl MOIy4YeHus, pU3nyYecKue u
xumuueckue cporctBa. Oxcupa kpemHusA(IV), kpemHueBas KuCIOTa, CHUIUKATHI.
[IpuMeneHue kpeMHus U ero coeaquHeHuit. CTekio, ero nojy4eHue, BUJIbl CTEKIIA.
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[Tosoxxenne meTaiuioB B [leproanyeckor CHCTEME XUMHUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH ~ CTPOCHHMS  JJIGKTPOHHBIX ~ OOOJIOYEK  aTOMOB  METAaJIJIOB.
Pacnpocmpanenue xumuueckux snemenmos-memaniog 8 3emHou kope. OOmme
¢du3ndeckne cBoWcTBa MeTawIoB. [IpuMeHeHHe MeTa/uioB B OBITY W TEXHUKE.
CnaBel METAJIOB.

DJIEKTPOXUMHUUECKUNA PsAJl HampsokeHuil  mertamwioB.  OOmmue  crnocoObl

MOy YeHUS METaJIOB: THIPOMETAILTYPrus, MUPOMETAILTYPIUs,
anektpoMerautyprus. Ilonarue o xoppo3un MeramioB. CrnocoObl 3alIUThI OT
KOPPO3UHU.

Oobmas xapakrepuctuka MeramuioB [A-rpynmnel [lepuoanueckoid cucTeMbl
XUMUYECKUX 2JJIeMeHTOB. Harpuit wu kanmii: mnonydeHuwe, QU3NUECKHE WU
XMMHYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX coequHeHui. Oomas
xapakrepuctuka MetaioB I[[A-rpynmer [lepuoanmdeckoil cHUCTEMbl XUMHUYECKHUX
AJIEMEHTOB. MarHuii W KaJlplUi: TMOJIydeHHe, (U3MUECKUEe U XUMHUYECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX cOoeArHEHHM. JKECTKOCTh BOJBI U
CHOCOOBI €€ YCTPAHEHHUS.

AmoMHHMI:  modydyeHue, (U3MYECKME M XMMHUYECKHE  CBOWCTBA,
MPUMEHEHUE MPOCTOrO BEIIECTBA M €ro coeauHeHui. AmQoTepHbIe CBOMCTBa
OKCHJIa ¥ TUAPOKCUIA ATIOMUHUS, THAPOKCOKOMITIIEKCHI AIFOMUHUS.

OOmiass xapakTepucTuka MeTauIoB MMo0ouyHbIX mnoarpynn  (b-rpyrmim)
[leproguyeckoi CUCTEMbl XUMHUECKUX AJIIEMEHTOB.

du3nyecKkrne U XUMUYECKHE CBOKMCTBA XpOMa U €ro coequHeHnil. OKCuIpl U
ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl U JuXpoMartbl, HUX
OKHCIIUTEIIbHBIE CBOKCTBA. [loyueHne u npuMeHenmue xpoma.

@u3nyeckue MU XHUMHUYECKHME CBOMCTBA MapraHia M €ro COEIUHEHHM.
Baxneiimme coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). [lepmanranaT kanausi, €ro OKUCIUTEIbHBIE CBOICTBA.

@u3nuecKne U XMMHYECKUE CBOMCTBA XKEJE3a U ero coenuHeHnn. OKCupl,
ruapokcuanl u conu xeneza(ll) u xeneza(lll). ITonyuenue u mpuMeHeHHE xele3a
Y €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKHUE CBOMCTBA MEIU U €€ coenuHeHuu. [lonydyenue u
NPUMEHEHHUE MEU U €€ COCTMHEHU.

[Muuk: nmomyuyeHue, (pu3aMyeckue M XUMHUYECKHE CBOMCTBA. AMmdoTepHbIe
CBOMCTBA OKCHJIa U TUJIPOKCH]IA INHKA, TUAPOKCOKOMILIEKCH IMHKA. [IprmeHenne
LMHKA U €TO COCTUHEHUN.

JKCNepUMEHTAJTbHBIC METO/IbI M3YYCHHUS BEeIIECTB M UX NPpeBpalieHu i

N3yueHnue oO6pa3lioB HEMETAIIOB, TOpEeHUE cepbl, hocdopa, kene3a, MarHus
B KHCIOpPOJE, M3YyYECHHE KOJUIEKIMM «MeTajulbl M CIUIaBbD», B3aWMOJCHCTBHUE
IIEJIOYHBIX M IIEJTOYHO3EMENbHBIX METAJUIOB C BOJOUW (BO3MOYKHO MCIOJB30BAHHE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
LIEI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATHOH BOJOPOA
M KaTUOHBl METAJUIOB, B3aUMOJECHCTBHE THAPOKCUAOB ATIOMHHHUS W ILIMHKA C
pacTBOpaMM KHCIJIOT M IIEJIOYEN, PEHIEHUE DKCIIEPUMEHTAIBHBIX 33/1ad M0 TeEMaM
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«Tlanorens», «Cepa u e€ coeauHEHUA», «A30T U (Hochop U HX COCAUHEHUS»,
«Metaibl TIIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIID).

Tema 3. Xumusn u scu3ns

Ponp xumum B oOecne4eHMM YCTOMYMBOIO pPa3BUTUS YEJIOBEUYECTBA.
IToHATHE O HAYYHBIX METOAAX MO3HAHMS U METOJOJIOTUN HAYYHOTO HCCIIEIOBAHUS.
Hayunble npuHIMNBI OpraHu3anuyu XUMUYECKOTO IPOU3BOACTBA. [[pomblnieHHbIE
CHOCOOBI MOMYYEHUsI BAKHEUIIUX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbllieHHbIE CITOCOOBI MOJIYYeHUs] METaIOB U
CIUIaBOB. XUMHUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH CpEllbl U €ro MOCIEICTBHUS.
IIpobnema nepepabomxu omxo008 u nobounvix npooykmos. Pollb XuMHUHM B
obOecrieueHN PHEPTeTUIECKON 0€30MMacHOCTH. [Ipunyunsl «3e1EHOU XUMUUY.

XuMHsT U 300pOBbE uUeloBeka. JlekapcrBeHHble cpenctBa. [Ipasuia
HCIIOJIb30BaHus JIEKAPCTBEHHBIX IpenapaToB. Poyib XUMUM B pa3BUTUU MEIULIVHBI.

XuMUs MUIIA: OCHOBHBIE KOMITIOHEHTBI, MUIIEBbIE 100aBKU. Ponb xumun B
o0ecrieueHnH HIEeBOI 0€30MacHOCTH.

Kocmernueckue u mappromepssie cpeactBa. beitoBas xumus. [Ipasuiia
0e30MacHOr0 MCHOJIb30BaHUS MpenaparoB OBITOBOW XWMHUU B IIOBCEJIHEBHOM
KU3HHU.

XUMHSI B CTPOUTENLCTBE: BaXXHEHIIINE CTPOUTEIbHBIE MaTepHUalbl (LIEMEHT,
OeTOH).

XuMHsl B CeJIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTEpHUAJIbl, KPACKH, CTEKJIIO, KEpaMHUKa.
Mamepuanwvi ons snexkmponuxu. Hanomexuonoauu.

PacuéTHble 3aga4un

Pacuérbl: Maccel BemecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY
BElIeCTBa, Macce WM 00BEMY OJHOTO U3 yYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO U3
BEILIECTB HMMEET IMpuUMecH, Macchbl (00bEMA, KOIMYECTBa BEUIECTBA) IPOIYKTa
peaKkiuy, €CIM OJHO M3 BELIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MacCOBOM JOJIEW pPACTBOPEHHOIO BEUIECTBA, MACCOBOW IO W MOJSPHOU
KOHIICHTpAllMM BEIIECTBA B PAcTBOpE, AOJM BbIXOAA NPOAYKTa pEaKUUd OT
TEOPETUYECKH BO3MOMKHOTO.

Me:xnpeaMeTHbIE CBSI3H

Peanuzanuss  MeXnpeIMETHBIX  CBSI3€M TpU  HM3ydYeHUH OOIIeH
HEOPraHWYECKOW XUMHUHM OCYILECTBISETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIuX
€CTECTBCHHO-HAYYHBbIX IIOHATUM, TAaK W IIOHATHUH, NPUHATBIX B OTIEIBHBIX
IIpeAMETax €CTECTBEHHOHAYYHOIO [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHSTHUS: SIBJICHHME, HAy4yHBIH (axT,
TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KIacCU(UKalUsi, NepUOAUYHOCTS,
HaOJII0ICHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIENIb, MOAECIIUPOBAHUE.

@dusnka: Marepus, MHUKPOMHUD, MAaKpOMHUpP, aTOM, OJJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PATMOAKTUBHOCTh, MOJIEKYJIA, JHEPTETUUECKUI YPOBEHD,
BEILIECTBO, TeJIO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, WACAJIbHBIN Tas,
(du3nYecKre BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHs, Macca.
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buonorus: kneTka, opranusm, 3KocucreMa, onocdepa, MeTaboIM3M, MAaKpOU
MUKPODJIEMEHTBI, OCJKH, KUPBI, YTIAEBOAbI, HYKIEHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U MOTOK YHEPTHUHU B IKOCUCTEMAX.

['eorpadus: MuHEpaTBl, TOPHBIE TTOPOIBI, TIOJIE3HBIE UCKOMIAEMBIE, TOTUIHBO,
PECYpPCHI.

TexHOIOTHS: XUMUYECKAs MPOMBINIICHHOCTh, METAJLTYPIHs, CTPOUTEIHHBIC
MaTepHuabl, CEIbCKOX03IUCTBEHHOE MPOM3BOACTBO, MHUIIEBAsT MPOMBIITUICHHOCTD,
(dapmareBTHYCCKAs IIPOMBIIIICHHOCTD, IIPOU3BOJICTBO KOCMETHYECCKHX
IpernapaTroB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB, JJICKTPOHHAS
IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.

(Kypcusom ebideneHsbl anemeHmol co0epHaHuUs yuebHo20 Mamepuand, Komopsle U3y4yaromcs 8
03HAKOMUMEsIbHOM M/IGHE U He BK/4aromca 8 cocmas npedmemHeix pesysbmamos ocgoeHus OO0[
c00.)
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4. TemaTn4yeckoe IVIAHMPOBAHNE, B TOM 4YHCJIE C y4eTOM padoydeil MPOrpaMMbl BOCIIUTAHMS € YKA3aHUEM KOJIHYeCTBA
4acoB, 0TBOAUMBIX HA OCBOEHHE KAXK/10il TeMbI Y4eOHOI0 npeaMeTa « XMMUsD)

Ne Tewma 3ansaTHs Konnue B ToM uucine JIn4HOCTHBIE PE3YyIIBTATHI
ILIL. CTBO YP |13 |K CP
4acoB
I. Bsenenue B kypc. MHCcTpyKTak. BXOAHON KOHTPOJIB. 2 2
1. Oprannyeckasi XumMus 46 22 12 6 6
1.1. Ocnoenvie nonamus OpeAHUYECKOU XUMUU U MeEOpuUs CMpPOEHUs 2 2
Op2aHUYecKux coeouHeHuil.
2. OcHOBHbIE TIOHATHUS OPraHUYECKON XUMUU U TEOPUS CTPOEHUS OPIraHUUYECKUX 2 2 JP1.1-14,JIP2.1-223,
COE€IUHEHUH. JIP3.1-3.3,JIP4.1-44,
JIP5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.8
1.2. Yenee000poowt u ux npupoonvie ucmouHuKu. 18 8 6 2 2
3. ATKaHBI. 2 2 JP1.1-14,JIP2.1-223,
4. [Ipaktnueckoe 3ansTue Nel. AnKaHbl: XUMUYECKHUE CBOMCTBA, MOIyUYEHUE. 2 2 JIP3.1-3.3,JIP4.1-44,
5. Ankensbl. JIneHBbI. 2 2 JP5.1-55,JIP6.1-6.5,
6. I[TpakTuueckoe 3ansaTre No2. AJIKEHBI: XHMUYECKUE CBOUCTBA, MOJyUEHHE 2 2 JIP7.1-7.8
7. CamocrositenpHas padoTa:
CP Nel. Kayuyku u pe3suna 2 2
8. AJKHWHBL. 2 2
0. ApeHBI. 2 2
10. [IpakTrueckoe 3ansTue Ne3. [IpupoHbIe HCTOYHUKH YIJIEBOJIOPOIOB. 2 2
11. | Koncynapranus no remam 1.1-1.2 2 2
1.3. Kucnopoocooepocawjue opzanuueckue coeOuHeHus. 16 8 4 2 2
12. Cruprtel. Oenor. 2 2 JP1.1-14,JIP 2.1 -2.3,
13. [IpakTuueckoe 3anstue Ne4. CivpThl: XUMHUYECKHUE CBOMCTBA, MOJyYEHUE. 2 2 JIP3.1-33,JIP 4.1 —4.4,
14. Anbaeruasl. 2 2 JP5.1-55,JIP6.1-6.5,




15. | Kap6onoBsie kucnotbl. CiioskHbIE 3QUPHI U KUPBI. 2 2 JP7.1-7.8
16. [Ipaktrueckoe 3anstue NeS. KapOoHOBBIE KUCIIOTHI: XHMHUYECKUE CBONCTBA, 2 2
MOJIyYEHHE.
17. | CamocTosTenbHas paboTa:
CP Ne2. Mputa. CHHTETUYECKHE MOIOIIIHNE CPEJICTRA. 2
18. | Yrnesoasl. 2 2
19. Koncynbranusa no teme 1.3 2
1.4. A30mcooepocauwgue opzanuueckue coeounenus. Ilonumepot. 4 2 2
20. AMUHBI. AMUHOKHCIIOTEL. 2 2 JP1.1-14,JIP 2.1 -2.3,
21. [Ipaktrueckoe 3anstue Ne6. benku. 2 2 JIP3.1-3.3,JIP4.1-44,
JIP 5.1 -5.5,JIP 6.1 - 6.5,
JP7.1-7.8
1.5. BvicokomonexkynapHule coeOuHeHus. 6 2
22. CamocrosiTenpHas padoTa: JP1.1-14,JIP 2.1 -2.3,
CP Ne3. ITonmumepsl. [Imactmaccel. BonokHa. 2 JIP3.1-33,JIP4.1-44,
23. Koncynbramnus mo teme 1.4-1.5 2 JP5.1-55,JIP6.1-6.5,
24. KontposbHas padora 2 2 JP7.1-7.8
HUTOI'O B 1 cemectpe 48 24 12
2. O0masi ¥ HeOpraHuvdecKasi XUuMHs 69 41 16
2.1 Teopemuueckue 0cHOBbL XUMUU 52 30 14
2.1.1. Xumuss — Hayka o eeujecmeax. 4 4 JP1.1-14,JIP 2.1 -2.3,
25. OCHOBHBIE TTIOHATHUS XUMHH. 2 2 JIP3.1-33,JIP4.1—-44,
26. OCHOBHBIC 3aKOHBI XMMHUH. 2 2 JIP 5.1 -5.5,JIP 6.1 — 6.5,
2.1.2. Cmpoenue amoma. 2 2 JIP7.1-7.8
27. | Ctpoenue aToma. 2 2
2.1.3. Ilepuoouueckuii 3axon u Ilepuoouneckas cucmema XuMudeckux snemenmos /1. 6 4
U. Menoeneesa u cmpoenue amoma.
28. | [Tepuonuueckuii 3akon J[. 1. Menneneena. 2 2
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29. | Crpoenue atoMma u Ilepuonnyeckas cucreMa XuMU4eCKuX 3iemeHTos /1. 1. 2 2
Menneneena.
30. CamocTtosTenbHas padbora:
CP Ne4. Pemenue pacueTHbIX 3a7a4 10 GopMysiaM U YPAaBHEHHIO PEAKIIUN 2
2.1.4. Cmpoenue sewecmsa. 6 6
31. [TonsaTre o xumuuecko cBs3u. KoBajleHTHass XUuMHUYECKast CBS3b. 2 2
32. Honnas xumMuueckas CBs3b. 2 2
33. Merannuueckas cBs3b. Bogopoanas cBs3bs. KommiekcooOpazoBanue. 2 2
2.1.5. Jlucnepcuule cucmembi. 4 2
34. | JucnepcHble CUCTEMBI. 2 2
35. | Koncynpranus o temam 2.1.1-2.1.5 2
2.1.6. OcHogHble Knaccwl coeOuHeHUll. 10 2 8
36. | Knaccudukanust HeopraHM4eCKuX BeniecTB. BogopoiHbIe coeTMHEHUS 2 2
HEMETAJJIOB.
37. | llpaktnueckoe 3ansaTre No7. KHCIOTBI 1 X CBOWCTBA. 2 2
38. [IpakTrueckoe 3anstue No§. OCHOBaHUS U UX CBOMCTBA. 2 2
39. | Ilpaktnueckoe 3ansaTre Ne9. Conu U X CBONCTBA. 2 2
40. [IpakTuueckoe 3anstue Nel(). Okcuibl ¥ UX CBOMCTBA. 2 2
2.1.7. Xumuueckue peaxyuu. 6 4
41. Kiaccudukanmss XuMHUUECKHX PEaKIIUi. 2 2
42. | CKopoCTh XUMHUECKUX peakuuii. OOpaTUMOCTh XUMHUYECKUX PEAKLIUH. 2 2
43. | CamocrosTenbHas padora:
CP Neo5. Pemenue 3a1a4 1o XUMHUYECKON KUHETHUKE. 2
2.1.8. Booa. Pacmeopul. Dnexmponumudeckas Ouccoyuayus. 6 2 4
44. | Ilonsarue o pactBopax. PacTBopuMocTh BemecTB. CriocoObl BBIPAKCHHS 2 2
KOHIICHTPAIUN PACTBOPOB.
45. [IpakTuueckoe 3anstue Nel 1. DnekTponuTuyeckas JUCCOIUALIMS. 2 2
46. | Ilpaktnueckoe 3ansatue Nel2. ['uiponns pacTBOpOB COJIEH. 2 2
2.1.9. OxucnumenvbHO-80CCMAanHO8UMENbHbIE PEAKYUU. INeKMpoXumMuiecKue 8 4 2
npoyeccol.
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47. OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU. 2 2
48. [Ipaktrueckoe 3anstue Nel3. MeTo aeKTpoHHOTO OajaHca. 2 2
49. | XumMu4ecKkre HCTOUHUKH TOKA. DJIEKTPOJIN3 PACIIaBOB U BOJHBIX PACTBOPOB 2 2
3JICKTPOJIUTOB.
50. Koncynbranusa no remam 2.1.6-2.1.9 2 2
2.2 Heopzanuueckasa xumus 11 9 2
2.2.1. Knaccughuxayus sewyecms. Ilpocmole sewecmea. 11 9 2 JP1.1-14,JIP2.1-2.3,
51. Hewmeranns. Bomopos. 2 2 JIP3.1-3.3,JIP4.1-44,
52. p-OnemenTsl: HeMeTaiusl VII u VI rpynn riaBHbIX moarpymnm. 2 2 JJP5.1-55,JIP6.1 -6.5,
53. | p-DneMenTsl: HeMeTawbl Vi [V rpyIn riaBHbIX TOATPYIIIL. 2 2 JIP7.1-7.8
54. [Ipaktuueckoe 3anatue Nel4. Xumudeckue cBoiicTBa MeTaioB. Oo6mue 2 2
CIOCOOBI TIOYYECHUSI METAIITIOB.
55. MeTaiubl S-3J1eMEHTBI. AJTFOMAHHM. 2 2
56. | Meramibl d-371eMEHTHI. 1 1
2.3 Xumus u scusnp 6 2 2 2
57. CamocrosiTenbHast padoTa: JP1.1-14,JIP2.1-2.3,
CP Ne6. Ponb xumuu B 06ecriedeHHH YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA. 2 2 | JIP3.1-3.3,JIP4.1-4.4,
58. XUMUS U )KU3HD 2 2 JP5.1-55,JIP6.1-6.5,
59. Koncynbranusa no remam 2.2-2.3 2 2 JP7.1-728
HUTOI'O Bo 2 cemecTpe 69 41 16 6 6
IIpome:kyTouHasi aTTecTanus ¢ gpopme:
9K3aMeHa BO 2 CEeMecTpe 18
Bcero 135 65 28 12 12

VP — ypoxk; 113 — mpakTraeckue 3ausatus; K — koncynprarum;, CP — camocTosiTensHas pabora.
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5. MaTepuaJIbHO-TeXHHYECKOE o0ecneyeHue NMpenogaBaHus y4eO0HOro

npeamMera « XuMHs»

OcBoeHue mporpaMMbl y4eOHOTO MpeaMeTa « XUMHUsH MPeJIoiaracT Halu4ue
y4eOHOro kabmHera «XHMHUHU, SKOJOTMYECKUX OCHOB MPHUPOJOMNOJIB30BAHUS U
OCHOB 3KOJIOTHYECKOTO IpaBa», B KOTOPOM HMEETCS BO3MOKHOCTh OOECHEYHTH
CBOOOJIHBINA JIOCTYN B ceTh MHTEepHET BO BpeMsi yUCOHOrO 3aHSATHUS U B MEPUOJ
BHEY4YEOHOH ESITeIbHOCTH O00y4YaromMXcs (JIEKTPOHHBIM KHUTAM, MPAKTUKyMaMm,
TecTaM), MpeayCMOTpeHa JUCTaHIMOHHAs ¢opma (paboTa yepe3 HMHTEPHET

pecypchl, paboTa B CHCTEME JIMCTAHIIMOHHOTO OOydYeHHs Ha oOyuaromien
mwiatdopme Moodle 1.11.).

Oobopyoosanue yuebnozo kabunema:

1. mocagoYHbIE MECTA IO KOJIMYECTBY CTY/ICHTOB;

2. pabodee MeCTO MpenoaaBaTes;

3.KOMIUIEKT Y4eOHO-HATJISTHBIX TOCOOMIA 10 AUCIUTUIHHE:
Ileuamnvle nocoous:

a) Cepus cripaBOYHBIX TaOJIHII.
1. Ilepuoanueckas cucrema XuMu4eckux 31ueMeHToB [ .M.Menneneesa.
2. PacTBOpUMOCTH COJEHN, KUCIOT U OCHOBAaHUM B BOJIE.
3. DNEeKTPOXUMUYECKUI psii HAPSHKEHUN METAILIOB.
0) Cepust TaGIMI] IO HEOPTaHUYECKOW XUMUH.
1. CTenenu OKUCIEHUS.
2. Kpucrannnuecknue pemeTKu.
3. XuMu4ecKas CBSI3b.
B) Cepust TaOJINIL 10 OPraHUYECKON XUMUMU.

4. 5KpaHHO-3BYKOBBIE CpPE/ICTBA O0OyUEHHUS;

5. HaTypanabHbIE OOBEKTHI, MOJEIH

Texnuueckue cpeocmea odyuenus:

— KOMIBIOTEP C JIMLIEH3UOHHBIM TPOTrPAMMHBIM O00ECIICUEHHEM
— MYJIbTUMEIUANIPOCKTOP

— TPOEKIIMOHHBIN IKpaH

— CKaun

— BHJICO - U MYJIbTUMEIUAPECYPCHI IO XUMHUH.

B Oubmuorteunslii ¢GoHA BXOAAT YYEOHMKH U  y4eOHO-METOAUYECKUE
koMmIutiekThl (YMK), pekoMeHa0BaHHbIE WK JOMYIICHHbIE JJI UCIIOJIb30BaHUS B
npogecCHOHATBLHBIX 00pa3oBaTeIbHBIX OpraHU3aIHsIX, peanu3yonx
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o0pa3oBaTeIbHyI0 MpPOrpaMMy CpenHero ooOmero oOpa3oBaHHs B Ipeaenax
ocoerwust OITIOIT CTIO na 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHMsI.

bubnuoteunsiit  QoHAg  MOXKeT  OBITh  JONOJHEH  SHIMUKIIONEIUSMHU,
CIIPaBOYHUKAMU, HAYYHOU W HAYYHO-TIOMYJIIPHOU JTUTEPATYPOU 110 XUMUHU.

B npouecce ocBoeHus mporpaMmmbl y4eOHOU TUCHUILTMHBI « XUMUS» CTYIEHTBI
MMEIOT BO3MOXKHOCTh JOCTyIa K AJIEKTPOHHBIM YYE€OHBIM MaTepuajgaM M0 XUMUH,
UMEIOIIUMCST B CBOOOAHOM JOCTyIle B ceTu MHTepHET (3JeKTPOHHBIM KHHTaM,
IPAKTUKyMaM, TECTaM, U JIp.).

CpezncrBa oOy4YeHHs NPU AMCTAHIMOHHON QopMe (HOpPMAaTHBHO-CIIPaBOYHAS

JUTEPATypa, KOMIUIEKT IUIAKaTOB, TEMATHYECKUX CTEHIOB, WHCTPYKLMOHHBIE
CTEHJbl, MYJbTUMEIUINHBII KOMIUIEKC, JIOKaJbHAsI CETh KOJUIEIXKA, CUCTEMa
JMCTAHIIMOHHOTO 00ydeHusi Ha oOyuaromiedt miargpopme Moodle, nporpammuoe
obecrieueHue oOmero u MnpodecCHOHAIBPHOTO Ha3HAYCHHS, KOMIUICKT Y4eOHO-
METOAUYECKONM JTOKYMEHTAIIMW, 3arOTOBJICHHBIE MaTEpHaibl ISl pEealM3alHuU
MPAKTUKU B YCJIOBUU JUCTAHIIMOHHOTO 00yYEHHE)

B ycnoBHsX IMCTaHIMOHHOTO OOYYEHHUS:

- THCTPYKTaXX Y BblJaua 3aJaHusi MPOU3BOIUTCS B (hopMe TeIeKOHPEPEHINHN B
nporpamme Zoom u yepe3 miatpopmy MOODLE;

- BCSl HEOOXO0IMMast TOKyMEHTALUs BBICBUIAETCS 10 3JIEKTPOHHOM I10YTE;

- oOpaTHas CBA3b M KOHCYJBTAIlMM OCYUIECTBISIOTCA B MpHiiokeHUU Boram,
yepe3 miarpopmy MOODLE, B BKOHTaKTe U 110 3JIEKTPOHHOM MOYTE;

- BBIIIOJTHEHHBIE 3aJJaHUs COOMPAIOTCS B apXUB U OTIIPABIISIIOTCS Ha 00J1aKO;

- 3a4eT, KOHTpOJbHAas paboTa WIM SK3aMEH OCYILIECTBIsieTcs B (opme

TenekoH(pepeHuu B mporpamme Zoom, uepes miathopmy MOODLE.

Nudpopmanunonnoe odecrneyenmne

OcHoBHas JMTEpaTypa
1. O. C. Tabpuensn, HU. I. Ocmpoymos Xumus s mnpodeccuit u
CHEIUATBHOCTE  €CTeCTBEHHO-HAY4YHOTO  mpodumia:  y4eOHWUK Uil CTYI.
yupexeHuit cpef. nmpod. oobpazosanus. — M., 2022.

JlonoJIHUTeIbHAA JIUTEPATypa

1. I'abpuensn O. C., Ocmpoymos U. I'., Cnaoxoe C. A., Hopogeesa H M.
[TpakTuky™m: y4eb. mocobue sl CTyl. YupexkaeHu cpea. mpod. ooOpazoBaHus. —
M., 2014.

2. I'abpuenan O. C., Ocmpoymos U. I'., Cnaoxoe C. A. Xumus: nocodue s
noarotoBkd kK EID: ydeb. mocoOue uisi CTyHd. YYpeXKIEHUH cpea. mpod.
oOpazoBanus. — M., 2014.

3. I'abpuenan O. C., Jlvicosa I'. I'. Xumusd. TecTsl, 3a71a4i U YIPaKHEHUS:
yue0. mocodue A CTyA. yupexaeHuil cpe. nmpod. oopazoBanus. — M., 2014.
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4. Epoxun FO. M., Koeanesa H. b. Xumusa pmns npodeccuii wu
CHEIUATBHOCTEH TEXHUYECKOTO MPOuiIs. DIESKTPOHHBIA YICOHO-METOMMYSCKHM
Kommiekc. -M., 2014.

5. Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H.
Xumus s npodeccuit U cneruaibHOCTEH TEXHUUECKOTO NMpoduiis. IEKTPOHHOE
MPUIIOKEHUE (DJIEKTPOHHOE YUEOHOE U3JaHUE) TS CTY1. YUPEKICHUM cpe. mpod.
oOpazoBanus. - M., 2014.

6. I'abpuensn O. C. u Op. Xumus st npodeccuid M cCrenuagibHOCTeN
TEXHUYECKOT0 NMpoduisi (3IEKTPOHHOE MPUIIOKEHHUE).

7. Epoxun FO. M. Xumus: 3aiauu v yopakHEeHUs: y4e0. mocooue st CTy/I.
yupexaeHuit cpe. npod. oopazoBanus. — M., 2014.

8. Epoxur FO.M. COOpHUK TECTOBBIX 3aJlaHMM MO XUMHH: ydel. mocodue
JUTSL CTYI. YIPEXKJICHHH cpe. mpod. odpasoBanus. — M., 2015.

DJIeKTPOHHbIE HH()OPMAIIHOHHBIE PecypPChl

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

2. www. hemi. wallst. ru (OOpa3oBaTenbHBIi CalT AN IMIKOJIBHUKOB
«XuMus»).

3. www. alhimikov. net (OGpa3oBareyibHbIN CANT AJI IKOJIbHUKOB).

4. www. chem. msu. su (OnexkTpoHHast OUOIMOTEKA IO XUMHUH ).

5. www. enauki. ru (uHTEepHET-uU3IaHWe HJs yuutelne «EcTecTBeHHBIC
HAYKN»).

6. www. lseptember. ru (Merogudeckas razera «IlepBoe ceHTSIOps»).

7. www. hvsh. ru (kypHan «XuMHUs B IIKOJIEY).

8. www. hij. ru (kypHas1 «XUMUS U KUZHBY).

9. www. chemistry-chemists. com (IeKTpOHHBINH XKypHal «XUMHKA U
XUMHUS»)
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