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1.Ilnanupyembie pe3yjabTaTbl OCBOCHHMSI MPOrpaMMbl Kypca
BHeYpouHOii aesiTeabHOCTH «IloaroroBka k EI'9 o xumun»

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaTBl OCBOEHHsS Kypca BHEYPOYHOM JESITENBHOCTH
«IlogrotoBka k EI'D mo xumum» oTpaxaioT c(HOpMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOM M MPAaKTHUYECKON MAESITENbHOCTH OO0ydYarolmMxcsi B Ipoliecce
peanu3anuy BHEYPOUHOU €SI TENbHOCTH.

JIM4HOCTHBIE  pe3yJbTaThl  OTpaXatoT  CHOPMHUPOBAHHOCTH  OMbITA
NO3HABATENILHOM W MPAKTHYECKOW JESITeIbHOCTH OOyYalollMxcsi B IpouLecce
peanu3alury BHEYPOUHOU ESITEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOTO BOCIIMTAHMS:

NPEACTABICHUS O COLUMAJIbHBIX HOPMax W NpPaBUJIAX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESATENBHOCTH IMPU PELIECHUU
y4eOHBIX U MM03HABATEIbHBIX 33/1a4;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMeHTBI IPYTUX MPU aHAJIU3€ Pa3IUUYHbIX BUIOB YUYEOHOU NeATEIHHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

yBOXEHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUYECKOTO
MPUIOKEHUS] XUMUU;

MHTEpECca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanu3e MHPOpPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

TOTOBHOCTH OLICHMBATh CBOE MOBEAEHUE M TOCTYIIKM CBOMX TOBapULIEH C
NO3ULMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHHUS TMOCIEICTBUN
MOCTYIIKOB;

4) gopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOro u 0Oe30MmacHoro oopasza >KH3HH,
HEO0OXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3Myeckomy u
IICUXUYECKOMY 310pPOBBIO;

coOMIoICHUS TpaBWJI OE30MaCHOTO OOpalleHHs] ¢ BEIIeCTBaMH B OBITY,
ITIOBCEHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUsAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/IEH;



OCO3HAHMS TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHmOTpeOIeHUs
AJIKOT0J1s, HAPKOTHUKOB, KYpEHHs);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  YyueOHO-UCCIEA0BATEIbCKOM
NeSTENHbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEeATEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUM TMPAKTHUYECKUX 3aj]ay
COIMAIbHOM HAIMpPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpECca K MPAKTUIECKOMY M3yUCHHUIO MPOodecCuidl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JHOJIAM TPyAa U pe3yabTaTaM TPYAOBOU IE€ATEIbHOCTH;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 1I€JIECOO0Pa3HOr0 OTHOIICHHUS K TPUPOJE KaK HCTOUYHHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
SKOHOMMYECKHUX MTPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLIMAIBHOM CPEIbL;

OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIb30BAHUS JIOCTIDKCHUN XUMUHU IS
pElIeHUs BOMPOCOB PAIMOHATIBLHOIO MPUPOAOTIOIB30BAHNUS;

AKTUBHOTO HENPUATUS JECUCTBUM, TMPUHOCIIIAX BPEI  OKPYKaKOIIEH
IPUPOAHON cpejie, YMEHHS TPOTHO3UPOBATh HEOJIArONMpPUATHBIE HKOJIOTHYECKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBPAIATh UX;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKW U OOIIECTBEHHON MIPAKTUKH;

CIIOCOOHOCTH CaMOCTOATENLHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
penieHus mpo0JieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM IeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 10 XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMH MOTPEOHOCTAMH;

WHTEpeca K 0COOECHHOCTSIM TpyJia B pa3fuyHbIX chepax npodhecCHOoHATbHOM
NEATEIbHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMSI MPOTPaMMbl Kypca BHEYPOUHOM
nestenpHocTH «llonroroBka k EI'D mo xumum» Ha ypOBHE CpEOHEro OOIIEro
00pa3oBaHUsI BKIIFOYAIOT:

3HAYUMMBbIE  JUIS (GbopMHpOBaHHS  MHPOBO33PEHHSI  OOy4YarOIIHUXCS
MEXIMCHIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYyYHbIE MOHATHS, OTpakarolliue



[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
MpoIlecC, CUCTeMa, Hay4YHbIM (hakT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);
yHUBEpCaJIbHbIC Y4eOHBIEC NEeHCcTBUs (TO3HABaTEIbHBIE, KOMMYHHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOM
I'PaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00yJarOITIXCs;
CIIOCOOHOCTD oOyyarommxcst HCIIO0JIb30BaTh OCBOECHHBIE

MEXAUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W yYHUBEPCAIbHBIC YUCOHBIC
JIEVUCTBUA B MO3HABATEILHOM U COLUAIIBHOW MPAKTHUKE.

MetanpeaMeTHbIE pPe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETyJISITUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 6a3oBble JIOTHUYECKHE TeHCTBUA:

CaMOCTOATENIbHO  (OPMYJIMPOBATh W aAKTyaJIH3UpoOBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEATh 1NN JEATEIbHOCTH, 3aJlaBasg MapaMeTpbl M KPUTEPUH HX
JOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C MTOCTABJICHHBIMHU LICJISIMU;

UCIIOIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBbIIIJICHUS:
BBIJICJISTh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHU;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIUN;

yCTaHABJIUBaTh MPUYMHHO-CIEJICTBEHHBIC CBS3M MEXKAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOWUTH JIOTMYECKUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B pacCcMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,

IMPUMEHSTh B MPOLECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIH, TPEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKU
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYeckas (opmysa, ypaBHEHHE XHWMHUYECKOU
peakiuyu — MpU PEHICHUU Y4eOHBIX IMO3HABATENIbHBIX U MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuui;



(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEAOBAaHUS, UCIIOIb30BaTh IOCTABJICHHbIE
U CaMOCTOSTENbHO C(OPMYJIUPOBAHHBIE BOMNPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJi1 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKa3bIBAEMBIX CYKJECHUN;

BJIAJECTh HAaBBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpoOBaTh
000011I€HHs Y BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

3) pa6ora ¢ nndopmanueii:

OpUEHTHPOBATbCS B PA3IUYHbIX MCTOYHHMKAX HH(popmauuu (Hay4dHO-
NoMmyJisipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE MOCOOUS,
pecypcebl HTEpHETa), aHaNM3UpOBaTh MHPOPMALUMIO PA3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HENPOTUBOPEYNBOCTb;

(opMyIMpOBaTh 3alpOChl U NPUMEHATH PA3JIMYHBIE METOJbl IIPU MOUCKE U
orObope wuH(poOpMaIMK, HEOOXOAMMOW JJi1 BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPEIENIEHHOIO TUIIA,

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpeACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KayecTBE CpeAcTBa Hpu pabdoTe cC
XUMHUYECKON HMH(pOpManeil: NpUMEHATh MEXINpeAMeTHble ((usmueckue u
MaTeMaTUYEeCKHe) 3HaKU U CUMBOJIbL, (POpMYJIbl, a0OpeBUATypbl, HOMEHKIATYPY;

UCII0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁnme ﬂeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMbI B XOJC TUAIOTa /U
JMCKYCCHH, BHICKA3bIBATh HJIEH, (POPMYIUPOBATH CBOM MPEITIOKCHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKCHHON 3a]1a4H;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIILHON JEATCIILHOCTH,
TIOJTyYEHHBIX CAMOCTOSITEIILHO HITH COBMECTHO CO CBEPCTHUKAMH IPH BBIMIOJTHCHUN
XMUMHUYECKOTO KCIIEPUMEHTa, MPAKTHYECKOH pabOThI MO HCCIICAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, Peaan3alliid Y4eOHOTo MpoeKTa, U GOPMYIUPOBATH BHIBOIBI
0 pe3yjbTaTaM MPOBEACHHBIX HCCIICIOBAHMNA MyTEM COTJIAaCOBAHMS TO3MIIMHA B
xoJ1e 00CyX)IeHUS 1 0OMEHAa MHCHUSIMH.



PerJIHTI/IBHbIe YHUBEPCAJIBLHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBJIATH CBOK ITO3HABATEIBHYIO
NEeATENIbHOCTh, Ompenensas €€ Lenu W 3aJadd, KOHTPOJMPOBaTh MU IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraéMblidi ajropuT™M JACUCTBUIM MpuU
BBITIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3a7a4, BBIOMpaTh Haubolee
3¢ PexTUBHBIN €rMOCcOO MX peleHUus C Y4ETOM TMOJY4YEHHUSI HOBBIX 3HAHUHA O
BEIIIECTBAX U XUMUUYECKUX PEAKLIHSX;

OCYILECTBIIATE CAMOKOHTPOJb JESATEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl  Kypca BHEYPOYHOM
nestenbHocTH «lloaroroBka xk EI'D mo Xumum» BKIIOYAIOT croelupuyecKue
HAyYHBIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHUIO, HHTEPIPETAUNA U
npeo0pa3oBaHUI0 3HAHWM, BUBI JCSITEIBHOCTH IO MOJTYYEHHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3jIMYHBIX y4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
JKU3HEHHBIX CHUTyallMaX, CBS3aHHBIX C XUMHEH. B mporpamMme 1Mo XuMHHU
MPEIMETHBIE PE3YJIBTAThI IPEACTABICHBI IO TOJIAM U3YUYCHMUS.

11 KJIACC

[IpenmeTHble pe3ysbTaThl OCBOCHMS Kypca «OOImas M HeopraHudeckas
XUMUSD» OTPAXkKaKOT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepHaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSAX W TMO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECTE M 3HAYCHHUH
XUMUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECICYCHUU YCTONYMBOIO
pa3BUTHUSI, B pEUICHUU MTPOOJEeM SKOJOTHUYECKON, PHEPreTUYEeCKON M MHUILEeBOU
0€30MacHOCTU, B Pa3BUTUU MEJUILIHMHBI, CO3JJaHUH HOBBIX MaTEpPUAJIOB, HOBBIX
MCTOYHUKOB SHEPrUH, B OOECIICUCHHH PAIlMOHAJIBLHOTO IMPUPOAOIIOIL30BAHUS, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTYphl 4YeJOBeKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpasi  BKJIKOYAET:
OCHOBOIIOJIAraroIre MOHATHIS

c(hOpMUPOBAHHOCTh YMEHUM: BBISABISATH XapaKTEPHbIC MPHU3HAKU TOHATHM,
YCTAHABIIMBATh MX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATUS MPHU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX NMPEBPALICHHI;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JIJIS
cocTaBlieHHsT (QopMysa BEIIECTB M  YpPaBHCHUN  XHMHYECKHUX  PEAKIIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHUSI ONPEJIEIATh BAJIEHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX DJIEMEHTOB B COEJAMHEHMSX, BHJI XMMUYECKON CBSI3H (KOBAJIEHTHAs,
VWOHHAs, MEeTaJJIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pElETKH
KOHKPETHOTO BELIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEIECTB OT
BUJA XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIM U
JOHOPHO-aKIENTOPHBII MEXaHU3MbI 00Pa30BaHUsI KOBAJIEHTHOH CBSI3H;

cOPMUPOBAHHOCTh ~ YMEHHMI:  KiIaccUu(UUUPOBATh:  HEOPraHUYECKUE
BEIIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IPU3HAKAM (YUCITY
U COCTaBy pearupymollux BeIeCTB, TEIUIOBOMY 3()QPeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHSI 3JIEMEHTOB, OOpaTHMOCTH, YYacTHIO Karajau3aropa u
JpyTHE); CAMOCTOATEIHHO BBIOMPATh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALIUN
M3Y4aeMBbIX BEIECTB U XUMUYECKUX PEAKIUH;

c(OPMHUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICI IIEPUOIUYECKOTO 3aKoHa .
W. MenpaeneeBa u J1eMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0OBSICHUTEIBHYIO
¥ TIPOTHOCTHYECKYIO (DYHKIINY;

chOpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (OMUCHIBaTh)  OOIIME
XUMUYECKAE  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEP>KAATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKJYy HEOPraHMYECKHMH BEIIECTBAMHU C
MIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

cOpPMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOTO OasiaHca
ATUX peaklUui; peakuuidé MOHHOro oOMEeHa IMyTEM COCTaBJICHUS UX MOJHBIX U
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHMU;  peakuuyd  TUAPOJIW3a;  PEaKUuu
KOMILIEKCO0Opa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);

cOpPMUPOBAHHOCTh YMEHHS OOBIACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHAYECKUX PEAKLUUHA € Y4ETOM HX IHEPreTUUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHUS CKOPOCTHM XHMMHMYECKOM pEaKUuu B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUICHUS! XUMUYECKOTO PAaBHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpunumn Jle [llarense);

cOPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh XHUMUYECKHE PEaKIIHH,
JeKAIIAEe B OCHOBE NPOMBIIUICHHOTO IIOJYYEHHsI CEPHOM KHCIOTBI, aMMHAKa,
oOlue HayyHble NPUHLMIBL XUMUYECKUX TMPOU3BOJICTB; 11€J1€CO000Pa3HOCTh
IPUMEHEHUS HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOILLECHHUS PUCK-TI0NIb3A;

c(OpPMUPOBAHHOCTh BJIAJCHUS CHCTEMOM 3HAaHUH O MeEToJaX Hay4yHOro
NO3HAHMs SIBICHUH NOpUpOJbl — HAOIIOJEHUE, H3MEpPEHUE, MOJEINPOBAHNUE,



HKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHSATH 3TU 3HAHUS IIPU SKCIEPUMEHTAIBHOM MCCIIEIOBAHUU BEIIECTB
U IS OOBSCHEHHS XMMHUYECKHX SIBJICHUH, HMEIOIMMX MECTO B TMPHUPOJE,
MPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA U B MIOBCETHEBHOMW KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3h XUMUYECKUX 3HAHUU C
MOHATUSMHU U IIPEIACTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYYHBIX IIPEIAMETOB IS
00J1ee 0OCO3HAHHOT'O MOHUMAHHUS MAaTePUAIBHOTO €IMHCTBA MUPA.



2.Conepxanue Kypca ¢ yka3anuem ¢opM OpraHu3auM ¥ BHIOB
e TeIbHOCTH

11 KUIIACC
OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUYEeCKU snemeHT. M3oromnel. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC YHUCIIA.

[lepuonnueckuit 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DJIEMEHTOB
JI.N. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB
U 0o0pa3yeMbIX WMH TMPOCTHIX M CIOXKHBIX BEIIECTB MO TPYIIaM W TMEPHOJIaM.
3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

XumMu4eckass CBsI3b. BuUIbl XMUMUYECKOW CBSA3U: KOBAJEHTHAs, HWOHHa,
METAIINYECKASL.

BemecrBa  MONEKYJSIPpHOTO W HEMOJEKYJSIDHOTO  CTPOEHHS.  Tumbl
KPUCTAINIMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEUIECTB.

CKOpOCTh XMMHUYECKOUN peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['omorenHbie U reTeporeHHbie peakiuu. Katanus u kaTanu3aTopsl.

OOGpaTuMble U HEOOpAaTUMBIE peakIMu. XUMUYECKoe paBHOBecue. KoHcTanta
XUMUYECKOTO paBHOBecHUsl. DaKTOpbI, BIUSIONIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHUSA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAIlMU BEIIECTB, YUYACTBYIOIIUX B
peakuuu. [Tpuauun Jle [Hlarense.

OnekTpoiuTuueckas guccoruanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmannu. Cpena BOJIHBIX PAaCTBOPOB: KHUCIOTHAS, HEUTpasibHAas,
uiesniouHas. Bonoponnsiii nokazarens (pH) pactBopa. I'maponus coneit. Peakuuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnurenb W BOCCTAHOBUTENb. [Iponiecchl OKHUCIEHUST W BOCCTAHOBJICHHS.
Baxneiime OKHCIUTETW W BOCCTAHOBUTETW. MeETON S3JIEKTPOHHOTO OaiaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

Heopranuueckast xumus.

Bonopon. Ilonyuyenue, ¢uznyeckue M XUMHYECKUE CBOMCTBA: PEaKIUU C
METAUIAMA W HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBa. ['mapunsbl.
TonnMBHBIE ATIEMEHTHI.

lanorensl. Haxoxaenue B mpupojie, cocoObl MONy4YeHUs, (U3NYECKHE U
XUMUYECKUE CBOKCTBA. ['amoreHoBoaopoabl. BaxkHelmme KUCIOpOACOoAepKaLue
COeMHEHUsI rajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIOCOOBI MOMYy4YeHUS
rajgoreHoB. [[pumeHeHune raJoreHoB U NX COCIMHEHHUM.



Kucnopon, o3on. JlaGopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopoaa. Ou3nueckne U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIbI U IEPOKCUIBI.

Cepa. HaxoxneHue B Tpupojie, CIOCOObI TMOJy4YeHUs, (PU3NUECKUE U
xumuueckue cpoiicTtBa. CepoBogopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cephl U €€ COETMHEHU .

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJIy4YeHHus, (pusndyeckue u
XUMUYECKUE CBOMCTBA. AMMMaK, HUTpUbl. OKCUAbI a30Ta. A30THUCTasI U a30THAs
KHCJIOTHI U UX coiu. OCOOCHHOCTH CBOMCTB a30THOM KHUCIIOTHI. [IpuMeHenue azora
U €r0 COeIMHEHUI. A30THBIE yJI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, crnocoObl MONMydeHUs, (PU3MUYECKUE U
xumuueckue cpoiictBa. @ochunasl u dochun. Oxcunbl dochopa, dochopHas
KHUCJI0Ta U €€ COJIU.

VYrinepon, HaxoXIeHHWE B NOpUpojAe. AJUIOTPONHBIE  MOIU(PUKALIUU.
®duznyeckue W XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronpHast kuciora u eé
comuKpemunii. Haxoxxnenue B mpupoze, cnocoObl MOdydeHUs, (U3NYECKue U
xumuueckue cpoiictBa. Oxcun kpeMHus(IV), KpeMHHEBas KUCIOTA, CUIIMKATHI.
[IprmeHeHue KpeMHus U ero coeuHeHui. CTekso0, ero nojiydyeHue, BUIbl CTEKIIA.

O6mue ¢usznueckue cBorcTBa MeTawoB. [IpuMeHeHrne MeTalsioB B ObITY U
TexHuke. CIUIaBbl METAJIJIOB.

AnroMuHUiL: nonydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BeIIeCTBA M €ro coeauHeHud. AM@oTrepHbIe CBOWCTBA OKCHUIA U
TUAPOKCUA ATFOMUHUS, THAPOKCOKOMIUIIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTauioB 1o0ouHbIX mnoarpynn (b-rpymnm)
[Teprnoan4ecKkoi CUCTEMBI XUMUYECKHUX SJIEMEHTOB.

duznyeckue ¥ XMMUYECKHE CBOMCTBA XpoMma U €ro coeauHeHuil. OKCUpl U
ruapokcunsl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarel U auxpomarhl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

PU3UUECKUEe U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COEIUHEHUM.
Baxwneiimme coenunenuss wapranma(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kaiusi, ero OKUCIUTENIbHbIE CBOMCTBA.

du3nuecKkre U XUMHUYECKHE CBOWCTBA JKeJie3a M €ro coeaquHeHuil. OKCupl,
ruapokcuasl u conu xenesa(ll) u xenesa(Ill). [Tonyuenune u npuMeHEHUE Keye3a
Y €r0 CIUIaBOB.

@u3nyecKkue 1 XMMHYECKHE CBOMCTBA MeH U €€ coennHenui. [lomyyenne n
NPUMEHEHHUE MEJU U €€ COeUHEHUI.



[uuk: momyuyenue, (usmdyeckue W XUMHYECKHE CBOWCTBA. AMbOTEpHBIE
CBOMCTBA OKCHJIA ¥ TUAPOKCHUIA IMHKA, TUAPOKCOKOMILIIEKCHI IMHKA. [IpuMenenune
[IUHKA U €r0 COCIMHEHU.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHnr yCTOMYMBOTO pa3BUTHS denoBedecTBa. [lonsTre
0 HAay4yHBIX METOJAX IIO3HAHUS M METOIOJOTMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunbie npUHIUIIBI OpraHU3aluiu XUMUYECKOTO TPOU3BOACTBA. [[pOMBIIIITICHHBIE
CIOCOOBI MOTYUYCHHS] BaKHEUININX BEIIECTB (Ha MpUMepe MPOU3BOJICTBA aMMHAaKa,
CEpHOI KHUCIOTHI, MeTaHoJa). [[pOMBIIIIEHHBIE CIIOCOOBI MOJIYYEHUS METAIOB U
CILUIaBOB. XMMHMYECKOE 3arpsi3HEHHUE OKPYKAIOLIECW Cpelbl U €ro IOCIEICTBHUS.
Ponb xumuu B o6ecriedeHIN SHEPreTHIECKON 0€30MacHOCTH.

XuMHusi U 300pOBbE 4enoBeKka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMuK B pa3BUTUHN METULIMHEI.

XVMHsI TIAIIA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIC N100aBku. Poib xumuu B
o0ecrieueHnH MUIIEBOI 0€30MacHOCTH.

Kocmernueckne u mnapdromepnsie cpenactBa. bertoBas xumwus. [IpaBuna
0€30MacHOro0 MCIHOJb30BaHUsl MpenaparoB OBITOBOM XWMHHM B MOBCEIHEBHOMN
KUA3HU.

IIpome:xyTouHast arTrectauus. TectupoBanue.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIIACC
KosmnuecTBo yacos eKTpOHHbIE

HaumenoBanmue

Ne (ungposbie)
pa3/iesioB H TeM KonTpoabubie | IlpakTuueckue

n/n Bcero o0pa3oBaTejibHbIE
MPOrpaMMbl padoThI padoThI

pecypcsl

Pasznen 1. Teopernueckne 0CHOBbI XUMUM

Crpoenue
aToma.
Ilepuonnueckuii
3aKOH U

1.1 [lepnonnueckas 2
cucreMa
XUMHYECKUX
sjeMeHToB /I,
N. Menneneera

Crpoenue
BEIIECTBA.
1.2 2 1
MHuoroobpasue

BCIICCTB

13 XUMHYECKUE 5 1 3
peakuuu

Hroro no pazneny 6

Pasnen 2. Heoprannueckasi Xumust

2.1 Hemertannbl 14 1
2.2 Mertanisl 13 1 2
Hroro no pazneny 27

Paznen 3. XumMus M ;KM3HL

MeTtonrnl
IO3HAHU B
3.1 1
XUMHUH. XUMUSA
U )KU3Hb
Hroro no pazaeny 1

Ha3Banue moayJist

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOT'PAMME
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KAJIEHIAPHO — TEMATUYECKOE IIVIAHUPOBAHUME

11 KJIACC
Nen/m | Tema ypoka KosanuecrBo
4acoB
1 Atom. CocTaB aTOMHBIX sifiep. XUMHYECKUH deMeHT. M30Torbl 1
[lepuonnueckuii 3akoH u [lepuonnueckas cuctema XMMHYECKUX
2 anemenToB J[. . Menzeneesa, CBsA3b C COBpPEMEHHOU TEOPUEH CTPOCHUS 1
aTOMOB
3 Buner xummndeckoit cBsizu. Mexanusmbl 00pa3oBaHUs KOBAJIEHTHOM 1
cBa3u. Bogoponnas cBsizb. MeXMOIEKyIsIpHbIE B3aUMOACUCTBUS
4 BemiectBa MONIEKyIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. THIIbI |
KPHUCTAJUTMYECKUX PEIIETOK U CBOMCTBA BEIECTB
s TennoBsie 3¢ (hekTh XUMUYECKUX peakiuii. TepMoxumMudeckue |
ypaBHEHUS
6 CKOpOCTh XMMUYECKOHN pEeaKLUH, €€ 3aBUCUMOCTb OT PA3JIUYHbBIX |
dakropoB. Katanus u karanuzaTopsl
7 Bognopona: nonmyuenue, pusndeckue U XumMuueckue cBoiicta. ['unpuab 1
g l"anmorensl: HAXOXKIEHHE B IPUPOJE, CIOCOOBI OTyUYeHUSs, PUINIECKUE U |
XUMUYECKHE CBOMCTBA
9 lManorenoBonopoabl. Baxknenime Kucaopoacoaepxxamnme CoeJuHEeHNs |
raJOreHOB
Kucnopon: mabopaTtopHbie U TPOMBIIIIICHHBIE CTIOCOOBI MTOTYYCHUS,
10 ¢uznueckue u xumuueckue cpoiictra. O30H. [Ipumenenue kuciaopoia u 1
030Ha
11 OKcubl U IEPOKCUIBI 1
12 Pewrenne 3ama4 pa3au4HbIX TUIIOB 1
13 Cepa: HaxXOXJEHHUE B MPUPOJE, CIIOCOOBI ONyUeHUs, PUINIECKUE U |
XUMHUUYECKHE CBOMCTBA
14 CepoBoaopo, CyIb(puapl 1
15 Kucnopoaconepxamue coequaerus cepbl. OCOOEHHOCTH CBOWCTB |
CEPHOU KUCIIOTHI
16 A3OT: HaXOXKJIeHUE B MPUPO/IE, CIIOCOOBI MOIYy4YeHUS, (PU3HUUECKUE U |
XUMHUYECKHE CBOMCTBA. AMMUAK, HUTPUbI
17 Kucnopoacoaepxarniue coenuaenus a3ota. OCOOEHHOCTH CBOMCTB |
A30THOM KHCIIOTBI
18 Yrinepos: HaxokJIeHUE B PUPOJIC, aNIOTPOITHBIE MOTU(DUKAIINN; |
(bu3HYEeCKre U XMMUYECKHUE CBOMCTBA, TPUMEHEHNE
19 Oxcun yrnepona(Il), okeun yrnepona(IV), yronapHas kucnoTa u €€ conu 1
20 Oxcup kpemuus(IV), kpeMHueBast KUCI0Ta, CUITUKATHI 1
21 O6mue ¢puznyeckre cBocTBa MeTaioB. [I[puMeHeHe METaIOB B OBITY 1




U TEXHHUKE

OO6mas xapakrepucTtika MetayioB [A-rpynmsl [lepronnueckoii cuctembl
XMMUYECKHX 3JeMeHTOB. HaTpuil u kanuii: noiaydenue, pusnueckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE NTPOCTBIX BELIECTB U UX COCIUHEHUN

O6mas xapakrepuctruka meTaiuioB IIA-rpymmsl [lepruoanyueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB. Maruuii 1 Kajabluii: MOIy4YEHUE,

23 buznyecKre U XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U !
HUX COeOUHEHUN

24 ATIOMHHMI: TIONTy4YeHHe, PU3NYECKre U XUMHUIECKHUE CBOWCTBA, |
MIPUMEHEHNE

25 PU3NYECKUE U XUMUYECKUE CBOMCTBA XpOMa U €ro COCIUHEHUN, UX |
MIpUMEHEHNE

26 Baxueiimne coequHenust mapranua. [lepmanranar kanus, ero |

OKHUCJIUTENbHBIE CBOWCTBA
57 dusnueckye U XUMUYECKHUE CBOMCTBA KeJie3a U €r0 COEIUHEHU. |
[TonyueHue n npuMEHEHUE CIUIaBOB XKee3a

29 duznyeckue 1 XUMHUYECKHE CBOMCTBA MEIH U €€ COeTUHCHU, NX |
MpUMEHEHNE

30 duznyeckre 1 XMMUYECKHE CBOMCTBA IIMHKA U €r0 COeAMHEHUH, NX |

npuMeHeHue. [ MIpoKCOKOMITIEKChl IUHKA

31 Pemienue 3amayd pa3iMuHbIX THUIIOB 1

32 Pemenue 3anau pa3nnyHbIX TUIIOB 1

33 XUMHUYECKOE 3arpsi3HEHUE OKPY KAIOIIEH CPEJIbl U €TI0 MOCIEICTBUS 1

34 XuMus ¥ 3J0pOBbE YesioBeKa. JIekapcTBEHHBIE CpEICTBA |

IIpome:xxyToyHasi arTrecranus. TecTupoBaHue.
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34







