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MOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamma yueOHOTo ipeamera "Xumus" (0a30BbIH ypOBEHb) (ITpeaMETHasT 00J1acTh
"EcTecTBEHHO-HayuHble NpeaMeThl") (Jajlee COOTBETCTBEHHO — pabodas mHporpaMma IO XHMMH,
XUMUs1) pa3paboTaHa HAa OCHOBE TPeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOM
pOrpaMMBI CpeiHero oo1ero oopasosanus, npeacrapieHHbIXx B DI'OC COO, ¢ yuerom Konnenmmn
npernojaBaHus ydeOHoro mnpeamera "XuMmus'', OCHOBHBIX TIIOJIOKEHUH (denepanbHoi paboueit
nporpamMmbl  BocnuTanus, DPI'OC CIIO c¢ ywerom mnomydaemoir cneuuansHocTu: 40.02.04
KOpucnpynenrus.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»

XuMudeckoe oOpa3oBaHHE, MOIy4aeMoe OOYYalOUIMMHCS, SBISETCS HEOTHEMIIEMON YacThiO
X 00pa30BaHHOCTH U CIY>)KUT 3aBEPILAIONIUM STAllOM PeaTu3alliid Ha COOTBETCTBYIOLIEM 0a30BOM
YpPOBHE KJIIOYEBBIX I[EHHOCTEH, MPUCYIIUX [EIOCTHOW CHCTEME XHMHYECKOTO OO0pa30BaHUS.
KittoueBbie 1IEHHOCTH KacaroTCsl TO3HAHMS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHHSI MHPOBO33PEHHUS U
o0IIel KyJIbTyphI YEIOBEKA, a TAK)KE HKOJIOTUIECKA 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO
U TpUpoAHOH cpexe. Peammsyercss xumuueckoe oOpa3zoBaHHE OOYYAIONIMXCS HA YPOBHE CPEIHETO
obmero o0Opa3oBaHUs CcpeAcTBaMU ydeOHOro mpeamera "Xumwus', coiep)KaHWE€ W IOCTPOCHHUE
KOTOpOTrO OIlpe/eseHbl B paboueil mporpaMMme Mo XMMHU C Y4€TOM CHelM(PHUKUA HAYKH XHUMUH, €€
3HAYCHUS
B TO3HAHWU TPHUPOABI U B MaTepUATbHON JXKU3HU OOIIECTBA, a TAaKXKE C y4eTOM OOHMX Iemneit
U MIPUHIIMIIOB, XapaKTePU3YIONINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEAHET0 00IIero oopa3oBaHus
B Pocculickoit @enepauuu.

[Ipu ¢opmupoBanuu conepkanus npeamera "Xumusa" YUYTEHBI CIEIYIOUINE TOJIO0XKECHUS
0 crietu(rKe ¥ 3HAYCHUHN HayKU XUMHUU.

XUMHS KaK AJIEMEHT CHUCTEMBI €CTECTBEHHBIX HAyK WTpaeT ocoOyko poJib B CO3JaHUH HOBOM
0a3pl MaTepuanbHON KYyJIbTYpbl, BHOCUT CBOIl BKJIaJd B (OPMHUpPOBAHUE PAIMOHAIHLHOTO HAYYHOTO
MBIIUICHHUS, B CO3/IaHHE€ LEJIOCTHOTO TMPEACTAaBICHUS 00 OKpYy)KallleM MHpe Kak O €IUHCTBE
IPUPOJBI U dYeloBeKa, KoTopoe (OpMUPYeTCs B XMMHUM Ha OCHOBE TMOHHMAaHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KaIOIIETO MHUPA, OCO3HAHUSI B3aUMOCBS3M MEXIY CTPOECHHUEM BEILECTB, UX CBONCTBAMHU
¥ BO3MO>KHBIMH O0JIACTSIMU TIPUMEHEHUSI.

CoBpeMeHHasi XUMHUs KaK HayKa CO3MJaTelbHas, HayKa BBICOKMX TEXHOJOTHUW HarpaBieHa
Ha peEHIeHHe TIO00ANbHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS 4YEJIIOBEUECTBA - CHIPHEBOA,
HHEPreTUUECKON, MUIIEBOW, HSKOJOTMYECKOW O€30MacHOCTM U OXpaHbl 370poBbsi. TecHo
B3aUMOJICUCTBYSI C JPYTMMH €CTECTBEHHBIMHM HAayKaMH, XUMHUS CTajla HEOTBEMJIEMOM YacThblO
MHUPOBOH KyJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEHITHOTO TPYAa U AKU3HU Ka)XJI0ro 4jieHa 00IIecTBa.

B coorBercTBMM ¢ OOMmMMMH LENIMH UM TPUHIMIAMU CpeAHero oOmiero oOpa3oBaHusA
congepxanue npeamera "Xumusa" (1 — 2 cemecTpbl, 06a30BbIii ypOBEHb H3YUYCHHS) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO MOJATOTOBKY OOYYalOLIMXCS, HEOOXOAUMYIO UM Ui
BBIPAOOTKM MHUPOBO33PEHUYECKHX OPHEHTHPOB, YCIEHIHOTO BKIIOYEHHS B JKU3Hb COIMyMa,
IPOJOKEHHS 00pa30BaHuUs B Pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEIACTBEHHO C XUMUEH.

Cocrasmsiromumu ipeaMera "Xumus" apistorcs 0a3oBble Kypebl - "Opranuyeckas xumus"
u "OOmast 1 HeopraHW4YecKass XUMHs'", OCHOBHBIM KOMITOHEHTOM COJCP)KaHUS KOTOPBIX SIBIISIIOTCS
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OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWA MO HEOPraHMYECKON XUMHUM (C BKJIIOYCHHEM 3HAHUI
u3 o01e XMMHUK) U OpraHudyecKoil xumun. opMupoBaHUE JaHHON CUCTEMbI 3HAHUN NPU U3YyUYEHUU
npeaMera o0ecreyrBaeT BO3MOYKHOCTh PAacCMOTPEHHUS BCErO MHOIooOpasus BEIIECTB HAa OCHOBE
OOLINX MOHSTHH, 3aKOHOB ¥ TEOPUI XUMHUH.

Crpykrypa conepkanus KypcoB - "Oprannueckast xumust" u "OO11ast 1 HeOpraHudeckas Xumus"
chopmupoBaHa B paboueil mporpaMMe MO XUMHUH HA OCHOBE CHUCTEMHOIO MOAXO0Ja K H3YUYECHHIO
yueOHOro Marepuana u OOyCIIOBJI€Ha HUCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HaHUUN
Ha OINpEAeNeHHBIX TEOPETUYECKUX YPOBHAX. B Kypce opraHMYeckod XHMMHH BEIECTBa
paccMaTpUBalOTCs HA YPOBHE KJIACCHUECKOW TEOPUU CTPOCHUSI OPraHMYECKUX COEIMHEHUM, a TaKkxKe
Ha YpOBHE CTEPEOXUMMUYECKUX M DJIEKTPOHHBIX NPEICTaBICHUM O CTpoeHHH BemiecTB. CBeneHus
00 u3y4yaeMbIX B Kypce BEIECTBaX [JAIOTCA B PAa3BUTHM - OT YIJIEBOJOPOAOB O CIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHMH. B Kypce OpraHM4eckoil XWUMHH TOJy4YalOT pa3BUTHE
chopMUpOBaHHbBIE
Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHUsl NepBOHAYATIbHbBIE MPEICTABICHUS O XMMHUYECKOH CBSI3H,
KJIaCCU(UKALMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT WX CTPOCHUS,
0 XUMHUYECKOU PEeaKI[IH.

B npeamere "Xumus" 0a30BOro ypoBHS paccMaTpHBAeTCs M3YUYEHHBIH Ha ypOBHE OCHOBHOI'O
o0miero 00pa3oBaHUSl TEOPETUUYECKUH MaTepuan U (AKTOJOTMUECKUE CBEJEHHS O BEIIeCTBaX
U XuMmMudecko peakuuu. Tak, B yacTHOcTH, B Kypce "OOmas M HeopraHuyeckas Xumus"
o0ydJarmuMcss TPEeJOCTaBIsAETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHHE IEPUOJUYECKOI0 3aKOHA C
OOLIETEOPETUYECKUX U METOJOJOTUYECKUX MO3UIUI, IIyOKe MOHATh HCTOPHUYECKOE H3MEHEHHE
byHKIUI 3TOTO 3aKOHa -
0T 0000MIaroIIeH 10 OOBSICHSIONICH U MPOTHO3UPYIOIEH.

Enunas cucrema 3HaHMI O BaKHEHIIMX BelIecTBaX, WX COCTaBe, CTPOCHUH, CBOMCTBAX
U MPUMEHEHHH, a TAK)KE O XMMMYECKHX pEaKIUsIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKaHHs
JIOTIONTHSAETCA B Kypcax 1 ¥ 2 ceMecTpoB 3JIEMEHTaMH COeP)KaHuUsl, UMEIOIIMMHU KYJIbTYpPOJIOTHUECKUI
U TIPUKIIAJHON XapakTep. DTH 3HaHHUS CIIOCOOCTBYIOT MOHMMAHHMIO B3aUMOCBSA3H XUMHUH C JAPYTUMH
HayKaMH, DPacKpbBIBAlOT €€ pOjb B IMO3HABATEIbHON M NPAKTUYECKOH MAEATEIHHOCTH YelIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHHIO YBaXXCHHUS K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUHU M TPAKTHUECKUX
NPWIOKEHNH XHMHHU, TTOMOTAIOT O00ydYaromeMycsi OPHEHTUPOBAThCS B OOMIECTBEHHO W JIMYHOCTHO
3HAYMMBIX MTPpo0IeMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HH(OPMALIUIO M TIPUMEHSTh
ee Juid TONOJHEHWsS  3HAHWH, pEHIeHUs  HMHTEIUICKTYalIbHBIX W OKCIIEPUMEHTAIBHBIX
uccienoBaTenbckux 3anad. Copeprkanue yuyeOHoro npenmera "XuMmuss" AaHHOTO YPOBHS M3YUYCHHS
OpPUEHTHUPOBAHO
Ha (opMupoBaHHe y OOy4alOMIMXCS MHUPOBO33PEHUYECKONH OCHOBBI Ui TMOHUMAaHUS (UIOCOPCKUX
uael, TaKuX Kak: MaTepHalbHOE EJMHCTBO HEOPTaHMYECKOTO M OpPraHWYecKOro MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U CTPOCHUEM, I03HABAEMOCTh IIPUPOTHBIX SIBICHHUH
MyTeM SKCIEPUMEHTa M PEUICHHs NPOTUBOPEYMN MEXKTYy HOBBIMH (DaKTaMH W TEOPETHYECKHUMH
HPEANIOCHIIIKAMH, OCO3HAHUE POJIM XMMHUH B PEUICHUHM YKOJOTHYECKUX MPOOJIeM, a Takxke MpodieM
cOepexeHus FHEPTETHYECKUX PECYPCOB, CHIPhsI, CO3[aHUS HOBBIX TEXHOJIOTHI U MAaTEPHAJIOB.

B muiane pemienust 3aad4 BOCIIUTAHUS, Pa3BUTHS M COLMAIM3AIUU OOYYAIOIIUXCS MPHUHSITHIC
paboueil mporpaMMoi MO XMMHH MOAXOMBI K OMPEACNCHUIO COJIEPKaHUs U MOCTPOCHHUS MpeaMeTa
nperycMaTpuBaoT (GOPMUPOBAHKUE y OOYUAIOIIMXCS YHUBEPCAIBHBIX YUeOHBIX JIEHCTBUIN, HMEIOIINUX



0a30BO€ 3HAYEHUE JUIA DPA3JIUYHBIX BHUJIOB JEATEIBHOCTH: pELICHHS NpoOjeM, MOMCKa, aHaIn3a
U 00paboTku uHGMOpMAIMHM, HEOOXOIMUMBIX Ui NPUOOPETEHUS  OmbITa  MPAKTHYECKOU
U MCCIIEIOBATEIBCKOM JIeATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUH XMMUHU.

B mpaxTtuke npenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHHUs, TaK
U Ha ypOBHE CpeAHero oluiero oOpa3oBaHUs, IPU ONpPENEICHUH COIEPKATeIbHON XapaKTepUCTUKHU
LeJael W3ydeHus NpelMeTa HalpaBJICHUEM MEPBOCTENEHHON 3HAYMMOCTH TPAJULIMOHHO IPHU3HAETCA
dbopMUpOBaHHE OCHOB XHMHUYECKOM HAyKH Kak oO0JacTh COBPEMEHHOTO eCTECTBO3HAHMS,
MPaKTUYECKOW JEeATETbHOCTH YeJIOBeKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOHM KYJbTYpHI.
C MeToau4ecKol TOYKU 3pEHMs TAKOM MOAXOJ K ONPEAEIEHUIO 1IeJIel U3yUeHUs PEeAMETa SBISAETCS
BIIOJIHE OTIPAB/IAHHBIM.

HEJIN U3YUYEHUSA YYEBHOI'O TIPEJIMETA «XUMUS»

I'maBHBIMU LeAMH H3y4deHHs mpeaMera "Xumusa"' Ha ypOBHE CpEOHEro o0Imero odpa3oBaHUs
Ha 0a30BOM YpPOBHE SIBIISTFOTCSI:

(hopMHUpOBaHHE CHCTEMbl XMMUYECKUX 3HAHWWA KaK Ba)KHEUIEH COCTABIISIIONIEH €CTECTBEHHO-
HAy4YHOW KapTUHBI MHUPA, B OCHOBE KOTOPOH JIeKaT KJIIOYEeBbIe MOHATHS, (PyHAaAMEHTaIbHbIE 3aKOHBI
U TEOPUH XUMUU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE M IOHUMAHHUE CYIIHOCTH JOCTYIHBIX 00001IeHIIT
MHUPOBO33PEHUYECKOIr0 XapakTepa, 03HaKOMJIEHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHMUS;

¢bopMHpOBaHME U PpA3BUTHE MPEJCTABICHUA O HAyYHBIX METOAAX I[IO3HAHMS BEILECTB
U XMMHUYECKUX peakUui, HEOOXOAMMBIX [UIsl NPUOOPETEHHS YMEHHM OPHUEHTUPOBATHCA B MHUPE
BEILIECTB U XMMHUYECKUX SBJICHUM, UMEIOIIUX MECTO B IIPUPOJE, B MPAKTUYECKON WU IOBCEIHEBHOU
JKU3HH;

Pa3sBUTHC YMeHl/If/'I U CII0CO0O0B JCATCIIBHOCTH, CBA3aHHBIX C Ha6J'IIO)1€HI/IeM U OOBSICHEHHUEM
XUMHYCCKOI'0 OKCIIEPUMCEHTA, CO6J'II-OI[CHI/ICM IpaBUJI 0€e301macHOTo 06paH_IeHI/I${ C B€UICCTBaMHM.

CopepxarenpHasi XapaKTepUCTHKa LIeNiel W 3aJa4y U3y4YeHHs IpeamMera B pabouell mporpamme
0 XMMHHM YTOYHEHAa M CKOPPEKTUPOBaHAa B COOTBETCTBUU C HOBBIMU INPUOPUTETAMH B CHUCTEME
cpeaHero odmiero obpazoBanus. CerogHs B MPENOJAaBAaHUM XUMHHM B OOJIbILICH CTENEHH OTIAeTCA
OPEINOYTeHHEe TPAKTHYECKOW KOMIIOHEHTE cojepXaHus OoOyueHHs, OpPHUEHTHPOBAHHOW Ha
MOJTOTOBKY OOYYaromierocs, BJaeioero He HabopoM 3HaHUH, a (HYHKIIMOHAIEHOW TPaAaMOTHOCTBIO,
TO €CTh CIIOCO0AMH U YMEHHUSIMH aKTHBHOTO TMOJTyYeHHsI 3HAHUN ¥ IPUMEHEHUS MX B PEATbHON KU3HU
JUTSI pEIIeHUs] TPAKTUUECKUX 3ajay.

B or1oii cBsi3u mpu m3ydeHuW npeaMera "Xumwus" TOMUHUPYIOIIEE 3HAUCHHUE TPHOOPETAIOT
TaKue LeNH U 3aJa4l, KaK:

azarrTanus 06yqa}0mnxc>1 K YCJIOBHAM AWHAMUYHO Pa3BUBAIOIICTOCA MHpPA, q)OpMI/IpOBaHI/IC
HHTCJUICKTYAJIbHO paSBHTOﬁ JIUYHOCTH, TOTOBOM K CaM006pa3OBaHI/IIO, COTPYAHUYICCTBY,
CaMOCTOATCIIBHOMY TMPUHATUIO T'PaMOTHBIX peH_IGHI/Iﬁ B KOHKPCTHBIX JKH3HCHHBIX CHUTyalUAgX,
CBA3aHHBIX C BCUICCTBAMHU U UX IPUMCHCHUCM;

(dhopMupoBaHHE Y OOYYArOIIMXCS KIFOUEBBIX HABBIKOB (KIIFOUEBBIX KOMITCTEHIUH), HMEIOIINX
VHUBEPCATHLHOE 3HAUCHUE IS PA3IMYHBIX BUJIOB JICATEIHPHOCTH: PEIICHUS IPOOIIeM, TIOUCKA, aHaI3a
u 00paboTku HHPOPMAIMH, HEOOXOAMMBIX I MPHOOPETEHUS OIbITAa JACSITEIBHOCTH, KOTOpas
3aHUMAeT BaXHOE MECTO B IMO3HAHMM XHMHHU, & TaKXKe JUISl OICHKH C MO3MIMKA DKOJOTHYECKOM



0€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHYECKHX IMPOIECCOB HA OPTraHM3M 4YelIOBeKa
U TIPUPOJHYIO Cpeny;

pa3BUTHE I03HABATEJIbHBIX MHTEPECOB, HHTEUIEKTYalbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
o0y4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbBHO TNMpUOOpEeTaTh HOBBIE 3HAHHUA IO XUMHH B
COOTBETCTBUU C >KU3HEHHBIMH NOTPEOHOCTSIMH, HCIOJIb30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIE
TEXHOJOTHH JUIsl MOMCKAa M aHanu3a y4eOHOM M Hay4yHO-MOMyJSIpHOM HMH(OpManuM XMUMHYECKOTO
COJIepKaHUS;

(1)OpMI/IpOBaHI/Ie U pa3BUTUC Yy 06yqa}omnxc;l aCCOIMAaTUBHOIO M JIOTMYCCKOI'O MBIIIJICHUA,
Ha6J'IIOJIaTCJ'ILHOCTI/I, CO6paHHOCTI/I, AKKYpPAaTHOCTHU, KOTOPLIC 0COOCHHO HeO6XOI[I/IMBI, B 4aCTHOCTH,
IIpU MIAHUPOBAHUHA U IPOBCACHUN XUMHUYCCKOI'O SKCIICPUMCHTA,

BOCIIUTaHHE y OOydYarOImUXCsl YOSXKIEHHOCTH B TYMAaHHCTUYCCKOW HAIMPABICHHOCTH XHUMUH,
€ BAXHOW pOJIM B pEUIEHHHM TIJI00aJbHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOIONOIb30BaHUS,
MOIMOJITHCHUA OHCPICTHYCCKUX PECYpPCOB M COXpPAHCHHA IMPUPOJHOI0 pPaBHOBECHUSA, OCO3HAHHA
HEOOXOAMMOCTH OEpPEKHOTO OTHOIICHUS K MPHUPOJIE U CBOEMY 370pPOBBIO, a TaKKe MPUOOpETEHUs
OIBITa WCIOJB30BAHUS IOJNYYEHHBIX 3HAHWUN Ui MPHUHATHS TPAMOTHBIX PEIICHUH B CHUTYyallHsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Henn w 3agaum u3yuyeHuss mnpeaMeTra "Xumus' NOTYYHIM THOAPOOHYIO METOIUYECKYIO
MHTEpIIpeTalnio B paszzene "llnaHupyemble pe3yiabTaTbl OCBOEGHHUS IPOrPaMMBbI 10 XMMHH', TaKUM
o0pa3oM 00ecreyeHO 4YETKOE NPEJICTaBICHHE O TOM, KaKU€ 3HAHHUS W YMEHHUS HMEIOT IpsSMOE
OTHOIIICHHE K pealln3allii KOHKPETHOM 1IEJIH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS1» B YYHEBHOM IIJIAHE

Oo61iee yncno 4yacoB, Js U3y4EHUs XUMHH, - 39 yacos: B 1 cemecTpe - 16 yacos, Bo 2 cemectpe
- 23 yaca.

COJEPKAHUE YYEBHOI'O ITIPEJIMETA «XUMMUS»

1 CEMECTP

Oprannyeckasi XuMus.
TeopeTnyeckune 0CHOBbI OPraHU4eCKOl XUMHH.

IIpeamer opraHUYeCKON XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOJYYEHUH HOBBIX
BEUIECTB M MaTepuanoB. Teopus cTpoeHus opraHuueckux coenuHeHuil A.M. byrtieposa, ee
OCHOBHBIC TONIOKEHUS. CTpPYKTypHBIE (HDOpPMYJIBI OPraHUYECKUX BEIIECTB. [ OMOJIOTHS, M30MEpHsL.
XHUMHUYECKas CBS3b B OPraHUYECKUX COCAMHEHUSX - OAMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccupuKaluyd OpraHUYECKHX BemiecTB. HoMeHKaTypa OpraHMYecKHUx
COEIMHEHUI (cucTeMaThyeckas) M TPHUBHAJIbHbIE HA3BaHMS BaXHEHIIMX IMPEACTaBUTEIEH KIAcCOB
OpPraHMYECKUX BEILECTB.

9KCHepI/IMeHTaJ'II>HBIe MCTOJAbI HU3YUCHHA BCHICCTB U HUX npeBpameHI/Iﬁ: O3HAKOMIJICHHUC
C 06p8.31_IaMI/I OpTraHU4YC€CKUX BCHICCTB U MaATCpUajlaMHM Ha HUX OCHOBC, MOACIMPOBAHUC MOJICKYII



OpPraHMYECKUX BEIEeCTB, HAOIIOJEHUE U ONHCAHHE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMUYECKUX BEIIECTB MIPU HArpeBaHUU (IUIaBJICHHE, OOYTJIMBAaHUE U TOPEHUE).

YrieBoaopoanl.

AJKaHBI: COCTaB M CTPOEHWE, TOMOJIOTMYECKMH psa. MeraH W 3TaH - mpocTenmme
MIPEJICTAaBUTENN AJTKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWCTBA (pEaKIMM 3aMeIleHuss U TOpEeHHUs),
HaXO0XJICHHE
B IIPUPOJIE, IIOJIYUEHUE U IPUMEHEHHE.

ANKEHBI: COCTaB H CTPOCHUC, TOMOJIOTUYECKHUI pAA. OTHIEH U MMPOMNUJICH - HpOCTGfIH.IPIC
MNpEACTAaBUTCIIN  AJIKCHOB! (I)I/I3I/I‘-ICCKI/IC U XHMMHYECKHE CBOMCTBa (peaKI_[I/II/I TUAPHUPOBAHUA,
TaJIOTCHUPOBAHUS, TUAPATAIUU, OKUCIICHUS U HOJII/IMepI/ISaLII/II/I), MOJIYYCHHUEC U IPUMCHCHUC.

Anxanuensl: Oyramwen-1,3 u wmetwnOyramuen-1,3: cTpoeHue, BaKHEUIUE XUMHUYECKUE
cBoOMcCTBA (peakuus nmoaumepusanun). [loydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUHN pPsii. AUETHIIEH - MPOCTEUIINI
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHHME, (U3NYECKME M XUMHMUYECKHE CBOWCTBA (peakiuu
TMIPUPOBAHUS, FAIOTCHUPOBAHUS, TUAPATALIMH, TOPEHNUS ), [TOJyUYCHHE U IPUMEHEHUE.

Apensl. benszon: cocrtaB, crpoeHue, ¢GuU3MYECKHE W XUMHYECKHE CBOWCTBA (peakiuu
rajoreHMpoBaHUsl U HUTPOBAHMS), TIOJyYEHHE U MpUMEHEeHHE. TOKCMYHOCTh apeHOoB. | 'eHeTnueckas
CBSI3b MEXYy YIJIEBOJOPOJAaMU, IPUHATICKAIIMMH K PA3IUYHBIM KJIACCAM.

[IpupoHble HCTOYHUKH YTIIeBOAOPOI0B. [Ipupoanblil ra3 u nomyTHsle HeTsHBIE ra3sl. HedTh
u ee mnpomcxoxaeHue. CrocoObl mepepabOTK He(TH: MEeperoHka, KPeKUHr (TepMHUYECKHUH,
KaTajauThuyeckuit), nuponus. [Ipoaykrel nepepaboTku HeTH, UX TPUMEHEHHE B MPOMBIIUIEHHOCTH U
B ObITy. KaMeHHBII1 yrojb 1 MpOyKThI €ro nepepadboTKu.

DKCrepUMEHTAIbHbIE METOJbl H3Y4YEHHsSl BEIIECTB M HUX MPEBpalllEeHUu: O3HAKOMJICHHUE
¢ oOpa3mamu IlacTMacce, KaydyykoB M pe3uHbl, koiviekiuu "Hedts" u "Yroms", monenupoBaHue
MOJIEKYJ YTJIEBOJAOPOJIOB U TaJOr€HONPOU3BOIHBIX, MPOBEICHNE MPAKTHUECKON paboThl: MOTyUYeHHUE
ATUJIEHA U U3yUYE€HUE €0 CBOMCTB.

PacuerHnsble 3aga4m.

Bolunicnenus no ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00beMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA MJIM MPOAYKTa PEaKIUH MO0 W3BECTHBIM Macce, 00beMy, KOJUYECTBY OJHOTO M3 MCXOTHBIX
BELIECTB WU MPOAYKTOB PEAKIIHH).

Kuciiopoacoaep:kauiue opraHu4eckne coeTHHEeHN .

HpeI[CJ'IBHBIe OJJHOATOMHBIC CITHPTHI. MeTaHOoJ ¥ 3TaHOJI: CTpOCHHC, (bl/ISI/I‘{eCKI/Ie N XUMHUYCCKHUC
CBOICTBa (peaKI_II/II/I C AaKTHUBHBIMU MCTAJUIaMH, TaJIOICHOBOAOPOAAMU, ropeHHe), ITPUMCHCHHUC.
BO,[[OpOI[HBIe CBA3U MCXKAY MOJICKYyJIaMU CIIUPTOB. I[eﬁCTBHe MCTAHOJIa U 3TaHOJIa HAa OPraHU3M
YCJIOBCKaA.

MHOroaToOMHBIE CIIUPTHI. DTHICHTIUKOIb M TIUIEPUH: CTPOCHUE, (DU3MUECKHEe W XUMUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE CO IICJIOYHBIMH METaJUIAMH, Kau€CTBEHHAs] PEaKlMsi Ha MHOTOATOMHbBIC
criupThl). JleficTBue HA opraHu3M uyesoBeka. [[pumMenenne rmmnepruna u STUICHTITUKOJIS.



@DeHOoJ: CTPOEGHUE MOJICKYJIbl, (PU3NYECKHEe M XHUMHYECKHE CBOMCTBA. TOKCHMYHOCTH (peHoia.
[Tpumenenue peHona.

AJII:Z[GFI/IZII:I. q)OpMaJIBLLGI‘I/Il[, alCTaJIbACTH/: CTPOCHHC, (1)I/I3I/I‘-I€CKI/IC 1 XHMHYECKHE CBOMCTBA
(peaKHI/II/I OKHCJICHHUSA U BOCCTAaHOBJICHU S, KAYCCTBCHHBIC peaKHI/II/I), MOJIY4YCHHE U IIPUMCECHCHUC.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHCIOTHl. MypaBbuHas M YKCyCHasi KHUCJIOTHI:
cTpoeHne, (GU3MYECKHEe M XUMHUYECKHE CBOMCTBA (CBOMCTBa, OOIIME IS Kiacca KUCIOT, PEaKIus
ATepU(UKAIINHN ), TOJTydeHUE U TpruMeHeHre. CTeapuHOBast U OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTEIH
BBICIIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJIA BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

CroxHble 3QUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['MIponn3 cloXHBIX 3QHpoB. KUpHI.
I'mpponus xupos. [Ipumenenue xupoB. buosornueckas posb KUPOB.

VrneBoxsl: cOCTaB, KiIacCHU(UKAIMS yriIeBoJoB (MOHO-, OM- M IHoJHcaxapuibl). lmokosza -
MPOCTEHIIIMIA MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, (PU3NYECKIE U XUMUYECKHUE CBOMCTBA
(B3aumoneiictBue ¢ ruapokcunom meau(ll), okucinenne ammuayHbiM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHUE TIIIOKO3bl), HAX0XKJICHUE B IPUPOJE, IPUMEHEHHUE, ONOJIOTHYECKasl POJIb.
dotocunres. PpyKTO3a KaK U30MEP IIIHOKO3bI.

KanMaH U LOCJIIN0JI03a KaK IIPUPOIHBIC ITOJIUMCPHBI. CTpOCHI/Ie KpaxMajla W LOCJUIKOJI03bI.
dusnyueckue U XUMUYECKHUE CBOMCTBA Kpaxmajia (FI/I,[[pOJII/I3, KauCCTBCHHAsA pCaKknus C I/IO,Z[OM).

OKCIIEpUMEHTAJIBHBIE METOAbl M3yY€HHUs BEUIECTB M HX IPEBpAIICHUN: IPOBEIECHUE,
HAOJIIOJIEHUE U ONMCAHHUE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIMPTOB, KAUECTBEHHBIE PEAKLIUU
OJIHOATOMHBIX CINUPTOB (OKHUcIeHHE HdTaHona okcuaoM Meau(Il)), MHOroaToMHbBIX CHHUPTOB
(B3aumopeiictBue riunepuHa ¢ rugpokcugom menu(ll)), anprerunoB (OkHcIeHHME AaMMHAYHBIM
pactBopoMm okcuga cepedpa(l) m ruapokcumom meau(ll), B3aumozeiicTBHe Kpaxmaia € HOIOM),
MIPOBEICHUE MPAKTUIECKON pabOThI: CBOWCTBA pACTBOPA YKCYCHOW KHCIIOTHI.

PacuerHbIe 3agaun.

Borurcnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYECTBAa MCXOMHOTO
BEIIIECTBA MU MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00beMy, KOJTMUECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB UM MIPOJIyKTOB PEAKIIUH).

A30Tc011ep>1camne OpPpraHunveCcKue COCIHHCHHUS.

AMUHOKHUCIIOTBI Kak aM(pOTEepHBbIC OpPTaHWYCCKUE coeauHeHUs. DU3nuecKkne W XUMHUYECKUE
CBOMCTBAa aMHMHOKHCJIOT (Ha MpUMepe TIIMIHHA). bronornyeckoe 3HaueHne aMMHOKHUCIIOT. [lenTump.

benku kak npupoIHBIE BBICOKOMOJIEKYJISIpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUyHasi CTpyKTypa OenkoB. XHMHYECKHE CBONCTBAa OENTKOB: THIPOJN3, JEHATypauus,
KaueCTBEHHBIC PEAKIIH Ha OCIKH.

3KCH€pI/IMCHTaJ1LHBIe MCTOABI U3Y4YCHHA BCIICCTB U UX HpeBpameHI/Iﬁ: Ha6mozerHe " OIIMCaHHEC
JACMOHCTPAIIMOHHBIX OIIBITOB: ACHATYpalud OCIIKOB I[IpU HAarp€BaHnuu, IBCTHBIC PCAKIINN OCIIKOB.

BI)ICOKOMOJICKYJIHPHLIC COCIMHCHUHS.



OCHOBHBIE TIOHATHSI XUMHUH BBICOKOMOJICKYJIAPHBIX COGI[HHGHHfIZ MOHOMCp, IIOJIUMCEP,
CTPYKTYPHOC 3BCHO, CTCIICHL IMOJIUMCPU3AlIUU, CPCAHAA MOJICKYJIApHAsA Macca. OcHOBHBIC METOABI
CHUHTE3a BBICOKOMOJICKYJIAPHBIX COGIII/IHCHI/If/'I - MOJIMMEpHU3alnAa U ITOJUKOHACHCA .

SKCHGPHMCHTHJ'IBHLIC MCTOAbI HM3YUCHUA BCIICCTB W HUX HpeBpaIIICHI/IﬁI O3HAaKOMJICHHC
C 06pazuaM1/1 MNPUPOAHBIX U UICKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYUYKOB.

MesknpeamMeTHble CBSI3H.

Peanmam/m MCXKITPCAMCTHBIX CBsA3CH Ipu H3Y4YCHUHU OpraHquCKOﬁ XUMHH B 1 CEMCCTPC
OCYHICCTBIIACTCA YCPE3 UCIIOJIBb30BAHUC KaK O6H_[I/IX C€CTCCTBCHHO-HAYUHBIX HOHHTHﬁ, TaK U HOHHTHﬁ,
ABJIAIOINUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHUS: sSBICHUE, HAY4YHBIA (DaKT, TUmores3a, 3aKOH, TEOPHS,
aHaNM3, CUHTE3, KiIaccuuKamms, TEPUOANIHOCTh, HAOIIOJACHUE, W3MEPCHHE, JKCIEPHUMEHT,
MOJIEITUPOBAHUE.

@dusnka: martepus, JHEprus, macca, aToM, 3JEKTPOH, MOJIEKYJAa, dHEPreTUYECKUH YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBAa, (PU3NYECKUE BEIMYMHBI U €IMHUILIBI
UX U3MEPEHUS.

buonorus: kinerka, opraHus3M, Ouocdepa, OOMEH BeUIECTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yIraeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPO/IbI, TIOJIE3HbIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: MUIICBBIC MNPOAYKTBI, OCHOBBI PAlMOHAJIBHOI'O IIMTAHWA, MOKOINHUE CPCACTBA,
JICKAPCTBCHHBIC W KOCMCETHYCCKUC IIpCraparbl, MaTCprabl U3 HMCKYCCTBCHHLIX W CHHTCTHYCCKUX
BOJIOKOH.

2 CEMECTP
Oo0masi u HeopraHm4yecKasi XuMmusl.
Teopernyeckue 0CHOBbI XUMHH.

XUMHUECKUH 37eMeHT. ATOM. SIJpo aroma, H30TOMbI. DIEKTPOHHAsA 000J10YKa. DHEPreTHIeCKre
YpOBHHU, TOIypOBHU. ATOMHBIE opOutamu, s-, p-, d- smemeHTBl. OCOOEHHOCTH pacmpeeIeHus
DIIEKTPOHOB IO OpOMTANsIM B aToMax »JJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIIEKTPOHHAS
KOH(Uryparus aToMOB.

[Tepnonnueckuit 3akoH u Ilepnoanyeckas cucrema xumudeckux 3meMeHToB J1.J. Menneneesa.
CBsa3p  mepuogumyeckoro 3akoHa u [lepuoanyeckoil  CUCTEMBI XMMHMYECKHUX  3JIEMEHTOB
J.N. MeHneneeBa ¢ COBpEMEHHON TEOpHUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX M CIOKHBIX BEIIECTB IO TPYIIaM U MEePUOIaM.
3HaveHMe MePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BemecTBa. XuMHUYECKasi CBsI3b. BUabl XUMUYECKOU CBS3M (KOBAJCHTHAS HEMOJSIpHAs
U TIOJISIpHAsi, MOHHASI, MeTaJUTHUecKast). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOW XMMHUYECKON CBS3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHEIN). Bomoponnas cBsi3b. BaneHTHOCTh. DNEKTPOOTPHUIIATEIBHOCTb.
Crenens okucieHus. MIoHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHMSA. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. [HWIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEUIECTB OT TUIA
KPUCTAJUIMYECKON PELIETKH.

[TonsiTue o aucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMIHBIE pAacTBOPbL. MaccoBasi 10
BEILIECTBA B pACTBOPE.

Krnaccudukanus HeopraHnuyeckux coenvHeHuil. HomeHknaTypa HEOPraHMYECKHX BEIECTB.
['eHeTnyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAISKAIINX K PA3IMYHBIM KJIacCaM.

XumMuueckas pcaKkuus. KHaCCI/Iq)I/IKaHI/IH XUMHNYCCKHUX peaKLII/II\/'I B HCOpraHquCKOﬁ
u OpTaHH‘lCCKOﬁ XUMHUHU. 3aKOH COXPAaHCHUS MACChbl BCHICCTB, 3aKOH COXPAHCHUA W NPCBPALICHUSA
OHECPTHUHU MMPU XUMHUYCCKUX PCAKIUAX.

CKOpOCTh peakIiH, €€ 3aBUCHMOCTh OT pa3iuyHbIX (akTopoB. OOpaTumble peakluu.
XUMHYIECKOe paBHOBECHC. q)aKTOpI)I, BJIMAIOIIMC HA COCTOAHHUEC XUMHUYCCKOT'O PaBHOBECHUA. HpI/IHHI/IH
Jle arense.

Onektponutrueckas aucconnanus. CunbHbIE W ciabble  2yeKTpoiauThl. Cpena  BOJHBIX
PacTBOPOB BEIIECTB: KHUCIIas, HEUTpalIbHA, IIeJ0uHas. Peakiinu noHHOro ooOMeHa.

OKXUCIIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pEaKnuu.

DKcIepUMEHTAIbHbIE METOABI M3YyUEHUs BEIIECTB U UX MPEBPALICHUIN: JeMOHCTpalus Tabauly
"[lepuoanueckass cucreMa xumuyeckux osnementoB J[.M. Menneneesa", wusyuenue wmojenei
KPUCTAJUTNYECKUX PEIIETOK, HAOIIOICHHE U ONMMCAHNE JEMOHCTPAIIMOHHBIX U Ja0OpaTOPHBIX ONBITOB
(paznokeHue Nepokcuja BOJOPOAA B NMPUCYTCTBUM KaTalu3aTopa, ONpPEAESIEHUE CpPEebl PacTBOPOB
BEUIECTB C IOMOUIbIO YHHUBEPCAJIBHOTO HMHJMKATOPA, PEAaKUMM HOHHOrO OOMeHa), IpOBEICHHE
MpakTHUecKor paboThl "BiusHue pa3nuyHbix pakTOpoB HA CKOPOCTh XUMUYECKOM peakuun'.

Pacuernrnle 3agauu.

PacyeTbl Mo ypaBHEHHSM XHMHUYECKHX PEaKIMii, B TOM 4YHCIIEé TEPMOXUMHUYECKUE PACUETHI,
pacyeTsl ¢ UCIOJIb30BAHUEM MOHATHUSA ""MaccoBasi J0Jis BellecTna'.

Pasnen 2. Heopranuyeckasi Xumusi.

Hemerannsl. [lonoxenue HemertaiuioB B Ileproanueckoil CUCTEME XMMHYECKHX JJIEMEHTOB
.. MengeneeBa U OCOOCHHOCTH CTpPOCHHUs aTOMOB. @Du3WYECKHe CBOWCTBA HEMETAJUIOB.
AJTOTpOnIUS HEMETAIUIOB (Ha MpUMEpe KHCIIopoia, cephl, (hocdopa u yriieposa).

XWMHYECKHE CBOMCTBA BAKHEUIINX HEMETAIUIOB (TaJIOTEHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa
¥ KPEMHUS) U MX COEJMHEHHH (OKCHIOB, KUCIOPOICOIEPIKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHHH).

HpI/IMeHeHI/Ie Ba)KHEHIITNX HEMETAIUIOB U UX COCHHHCHHﬁ.

Mertannsl. [lonoxenne wmertannoB B Ilepuonnyeckoil cucteMe XMMHMUYECKHX JJIEMEHTOB
JA.N. MenneneeBa. OcoOEHHOCTH CTPOEHUS SJIEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OOmiue
¢usuueckue cBoiictBa MetawioB. CIUIaBbl METaUIOB. JIEKTPOXMMHUYECKHH pAJ HANpsHKCHUN
METAJIJIOB.

XUMHYECKUE CBOMCTBA BOXXHEHIIMX METAJUIOB (HATPUM, KAJIUM, KaJIbIM, MArHUHA, aIFOMUHUMH,
IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.



O6u1re ciocoObl moyyeHus MeTayuioB. [IpuMeHeHe MeTaioB B ObITY M TEXHUKE.

SKCHepI/IMeHTaJIBHBIe MCTOAbI M3YUCHUA BCUICCTB U UX HpeBpaLLIeHI/Ifll HU3YUYCHUC KOJUICKIUH
"Metamibl U ciuiaBbl", 00pa3lloB HEMETAIIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad, HaOII0JeHUE
H OIMKMCAaHUEC NEMOHCTPALIMOHHBIX U na60paT0pHr,1x OIIBITOB (BSaHMOI[eﬁCTBHG THAPpOKCHUaa aJIIOMUHHAA
C paCcTBOpaMHu KUCJIOT U HI@J'IO'—I@f/i, KauC€CTBCHHBIC PCAKIIMN HA KaTUOHBI MeTaJ'IJ'IOB).

PacuerHnrnle 3agaun.

PacueTsl Mmacchl BCIICCTBA HUJIN o0beMa ra3os 0 HU3BCCTHOMY KOJHUYCCTBY BCIICCTBA, MACCE HUIIN
O6LCMy OOHOTO U3 Y4YaCTBYHOIIUX B pPEAKIHWU BCIICCTB, PACUYCTHBI MACChI (O6’beMa, KOJIN4YCCTBaA
BCI_I_ICCTBa) MMPOAYKTOB pCaKIIUH, €CJIN OAHO U3 BCHICCTB UMCCT IIPUMCCH.

Xumus 4 KU3Hb. MexnpeaMeTHbIe CBA3H.

Pormp xumum B o0OecriedeHUH SKOJIOTHYECKOM, PHEPreTHYECKOW M MHIIEBOW 0e30MacHOCTH,
pa3BUTUN MeAULUHBL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHMSI BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 oONMMX HAYYHBIX MPUHIMIAX MPOMBIIIJIEHHOTO TMOJYYEHUS BaKHEUIINX
BEILECTB.

YenoBexk B MHUpPE BCIICCTB W MATCpPHUAJIOB: BayKHEHIITIE CTPOUTCJIbHBIC MAaTCPHUAJIbI,
KOHCTPYKIOHUOHHBIC MaTepualibl, KpaCKHu, CTCKJIO, KEpaMHKa, MaTepuajibl IS 3JICKTPOHUKH,
HaHOMATCPpUaJIbl, OPraHNU4YCCKUC U MUHCPAJIbHBIC yI[O6peHI/I$I.

XuUMHSA U 340pOBbE YEIOBEKA: IPAaBWIA MCIIOJIb30BAHUS JICKAPCTBEHHBIX IIPENApaToB, IIPaBUiIa
0€301acHOr0 UCIOJIB30BAHUS IPENapaToB OBITOBOI XUMHUU B TIOBCEAHEBHOM KHU3HH.

Peanuzanust MeXNpeaMETHBIX CBS3€M MpU H3YYEHUM OOIIed M HEOPraHM4eCKOW XUMUHU
BO 2 CEMECTpe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH,
TaK W TOHATHUM, SBISIIOIIUXCS CUCTEMHBIMU JUIA OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAY4YHOTO
LUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC ITOHATHA: Hay‘IHBIﬁ (baKT, TAIoTe3a, 3aKOH, TCOpHA, AHAJIU3,
CHHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, NEpUOANYIHOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, MOACIINPOBAHUC, U3MCPCHUC,
SIBJICHUC.

®dusnka: Marepusi, JHEPrus, macca, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, SHEPreTUYECKHl ypOBEHb, BEIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, GPU3MUECKUE BETUUMHBI U €UHUIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTema, Ouocdepa, Makpo- U MUKPOIJIEMEHThI, BUTAMHHBI,
0OMEH BEIECTB B OpraHU3Me.

Feorpa(bm{: MHUHEPAJIbI, TOPHBLIC ITIOPOALI, ITOJIC3HBIC HCKOIIACMBbIC, TOILIIMBO, PECYPCHI.

TexHonorus: XuUMHYecKas IIPOMBINIJICHHOCTb, MCTAJUIYPIrusa, HPOU3BOACTBO CTPOUTCIBHBIX
MaTCepuraioB, CEIbCKOXO031CTBEHHOE Mpounu3BOACTBO, nuaieBas IMPOMBINIJICHHOCTD,
(I)apMaL[eBTI/I‘-IeCKaSI MNPOMBIINIJICHHOCTb, MPOU3BOACTBO KOCMCTHYCCKUX IPCIapaTroB, IMPOU3BOACTBO
KOHCTPYKIHMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA IIPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS PABOYEWA ITPOI'PAMMBI
11O XUMHUHU HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OI'OC COO ycraHaBiaMBaeT TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHUS O0YYarOIIUMUCS MPOrpaMm
cpeaHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM, METANPEIMETHBIM M MpeaMeTHbM). Hayuno-
METOAMYECKOW OCHOBOH JUIsl pa3padOTKU TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHETO
00111ero 00pa3oBaHUs SBISIETCS CHCTEMHO-EATETLHOCTHBIN MOIXO.

B cootBeTcTBHH C CUCTEMHO-ACATCIbHOCTHBIM IMOAXOAOM B CTPYKTYpEC JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHHS mpeameTa "Xumusa' Ha ypoBHE CpeIHEro oOImero oOpa3oBaHUs BBIIEICHBI
CJIEIyIOIINE COCTABIIAIOIINE:

OCO3HAaHHUC 06y‘laI-OH_II/IMI/IC$I pOCCHfICKOfI Fpa)KHaHCKOﬁ HACHTUYHOCTH - TOTOBHOCTHU
K CaMOpPa3BUTHUIO, CaAMOCTOATCIIBHOCTU U CAMOOIIPEACIICHUTO,

HaaIn4uec MOTHUBAIIUH K 06y‘-I€HI/IIO;

[[EJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH Ha OCHOBE KIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULINNA 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaIOIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, MPHUCYIIUMH  I[EJIOCTHOH  CHCTEME  XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYHUC IPABOCO3HAHHA 9KOJIOTUYECKOM KYJbTYPBI U CIIOCOOHOCTH CTaBUTH HeJin U CTPOUTH
JKHN3HCHHBLIC ITJIaHBI.

JInuHOCTHBIE pe3yJbTaThbl OCBOCHUs Npeamera "Xumusa" JTOCTUTAIOTCSA B €MHCTBE y4eOHOM
U BOCIIUTATEJIbHON JEATEIIBHOCTM B COOTBETCTBUM C T'yMAaHMCTUYECKHMMH, COLIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€ajJaMH POCCUICKOT0 TIpa)IaHCKOro O0OILecTBa,
IOPUHATBIMU B OOIIECTBE HOPMAMM U IMpaBWJIaMU IMOBEACHUS, CIOCOOCTBYIOIIMMHU MpOLEccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00YyYarOIINXCS.

JlngHOCTHBIE pe3yabTaThl OCBOCHUS mpeaMera "Xumus'" oTpakaroT chOPMUPOBAHHOCTD OTIBITA
MO3HABATEIILHON W TPAKTHUECKON MAESITeNbHOCTH OOYYaroImIMXCS [0 peaju3alid NPHUHATHIX B
oOm1ecTBe IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasx1aHCKOTO BOCIUTAHUSI:

OCO3HaHMA OOYYAIOIIMMUCS CBOMX KOHCTHTYIIMOHHBIX TpaB M OOSM3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPABOIOPSAKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMax ¢ TpaBWiIaX MEXKIWNYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESATENIbHOCTH MPH CO3JAaHUM Y4YEOHBIX MPOEKTOB,
pelIeHnr Y4eOHbBIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATL U MNPpUHHUMATh MOTHUBBI, HAMCPCHH, JIOTUKY U apIr'YMCHTHBI APYIUX IIpU
AHaJIN3C PA3JIMYHBIX BUIOB yqe6H0171 ACATCIIBHOCTH,

2) NaTpUOTHUYECKOI0 BOCIIUTAHHUSA:
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HEHHOCTHOI'O OTHOLICHUS K HCTOPUYCCKOMY U HAYYHOMY HACJICAHIO OTCUECCTBCHHOM XHUMHH,

YBaXXCHUA K IMPOLECCCY TBOPUYCCTBA B o0actu TCOPHUU U NPAKTHYICCKOIO NMPHUMCHCHUA XUMUH,
OCO3HAaHHUA TOro, 4TO AOCTHMIKCHUS HAYKU €CTh PE3YJIbTAT NJIUTCIBbHBIX Ha6JIIOI[CHI/II>'I, KPOIIOTJIUBBIX
SKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda YYCHBIX U IPAKTHKOB,

HHTEPCCAa U MMO3HABATCIBbHBIX MOTUBOB B IMOJIYUYCHHUH W MOCIICAYIOIICM aHAJIN3C I/IH(i)OpMaHI/II/I (0)
NEPECAOBBIX TOCTHKCHUAX COBpeMeHHOﬁ OTE€UYECTBCHHOM XHUMUH,

3) AyXOBHO-HPABCTBEHHOTO BOCTIUTAHUSI:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH ONCHUBATh CHUTyallluU, CBA3aHHBIC C XUMHWYCCKUMHU SABJICHUAMHU, U HNPHUHUMATH
OCO3HAaHHBIC PCHICHUA, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTU OLCHUBATHL CBOC TIOBCACHUC MW TIOCTYIIKM CBOUX TOBapI/IL[ICf/'I C HOSI/II_II/Iﬁ
HPABCTBCHHLIX W ITPABOBBIX HOPM M OCO3HAHHC HOCHCI{CTBI/Iﬁ 9TUX MMOCTYIIKOB,

4) hbopmupoBaHUS KYJIbTYphI 310POBbS:

MMOHUMAaHUs IIEHHOCTeH 3J0pOoBOro M Oe3omacHOro oOpa3za JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHYECKOMY 3JI0POBBIO;

CO6JHOI[€HI/IH IIpaBUJI 0€3011aCHOTO O6paH_IeHI/I$I C BCIICCTBAaMU B 6LITy, HOBCGI[HGBHOﬁ KHU3HHU
nB pr,[[OBOfI ACATCIIBHOCTH,

MOHMMAaHMsI IEHHOCTU MPaBWJI MHIMBHIYaJbHOTO M KOJUIEKTMBHOTO O€30IaCHOTO MOBEACHUS
B CUTyalUsIX, YTPOKAIOIIUX 310POBbIO U )KU3HU JIHOJEH;

OCO3HaHHUsl TOCIHEACTBUM W HENpPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOJEHUS aJKOIoJs,
HapKOTHUKOB, KypEHHUs);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘le6HO-I/ICCJIe,HOBaTCHBCKOﬁ JCATCIIBHOCTH,
O6H.[€CTB€HHO HOHeSHOﬁ, TBOp‘ICCKOfI H JpYTUuX BUaax ACATCIbHOCTHU,

YCTAaHOBKM Ha AKTHBHOC Y4YaCTHUC B PCIICHHU INPAKTHYCCKUX  3a4ad COIIMATBHOM
HAIPaBJICHHOCTH;

MHTEpeca K MPaKTHUECKOMY U3yUYeHHIO Mpodeccuil pa3amyHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHS IPEMETHBIX 3HAHUHN 110 XUMUH;

YBAKEHHUS K TPYAY, JHOIM TPY/la U Pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HWHAMBUIYAJLHOW TPAeKTOPHH OOpa3oBaHUs, Oymymiein
npodeccun M peanu3ald COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3KOJOTHYCCKOI'O BOCIIUTAHUA:

AKOJIOTHYECKH IIeNIECO00Pa3HOr0 OTHOILIEHUS K TPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHHS
JKH3HH Ha 3eMIIe;



IIOHUMAaHUuA FHOG&HBHOFO XapakTepa ISKOJOTHUYCCKUX Hp06J1€M, BJIIUAHHUA JKOHOMHYCCKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COLIMATIBHOM CPEBI;

OCO3HaHusA HGO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ XUMHUU i1 pCHICHUA BOIIPOCOB
palrOHAJIBHOI'O MPUPOAOIIO0JIB30BAHNA,

AKTHUBHOT'O HENPUATHS ACUCTBUM, IPUHOCAIINX BPEA OKPYXKaroIEH IPUPOIHON cpene, YMEHHs
IPOTHO3UPOBATh HEOJIArONPHUATHBIE HSKOJIOTMYECKHE IOCIEACTBHS MPEIIPUHUMAEMBIX JEHCTBUH
Y IIPEJOTBpAIIATh UX;

HaJau4us Pa3BUTOIO  DKOJOTMYECKOIO  MBIIIJIEHUSA, OKOJOTMYECKOW KyJIbTYpbI, OIbITA
JEATEIbHOCTH  JKOJOTMYECKOM  HANpPaBJICHHOCTH, YMEHHMS  PYKOBOJACTBOBATbCA  WMH B
MO3HABATEIbHOM, KOMMYHHKAaTHBHON M COLMAIBHOM INpakTHKE, CHOCOOHOCTH M YMEHHS AaKTUBHO
NPOTHBOCTOSTH HJCOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOTO IMO3HAHMUS:

c(OpMUPOBAHHOE MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHS
HayKH U OOLIECTBEHHON MPAKTUKH;

NIOHNMaHMsl cHeuu(puKd XUMHMM KaKk HayKM, OCO3HaHUs €€ poinu B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOT'O MBIIIJICHUS, CO3/IaHUH LIETIOCTHOTO MPECTAaBICHUs 00 OKPYKAIOLEM MUpPE
KaK O €IMHCTBE INPUPOABI U YEJIOBEKA, B IO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEM M pPELIEHUU
npo0JeM CoXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXKIEeHHOCTH B  0CO00H 3HAYMMOCTH XHMMHHU JUIsI  COBPEMEHHOH  LMBHWIM3ALUU:
B €€ I'YMaHUCTHYECKON HaIpaBJIE€HHOCTU W Ba)XHOW POJM B CO3/1aHUM HOBOW 0a3bl MaTepHalIbHOMN
KyJbTYpbl, PELIEHUH TJI00albHBIX MPOOJIEM YCTONYMBOIO pa3BUTUS YEJIOBEYECTBA - CHIPHEBOM,
OHEPTeTUYECKON, MHUIICBON U IKOJOTHYECKON 0€30MMacHOCTH, B Pa3BUTHUU MEAUIIMHBI, 00eCTIeueHUN
YCJIOBUH YCIIEIIHOTO TPYAA U 3KOJIOIMYECKH KOM(MOPTHOH KU3HU KaXKJ0r0 4JieHa 00I1eCTBa;

eCTeCTBeHHO—Hay‘lHOﬁ I'paMOTHOCTH: TIOHUMAHHWA CYITHOCTH MCTOA0B ITO3HAHUSA, UCITIOJIb3YyCMbIX
B CCTCCTBCHHBIX HAaAYKax, CIIOCOOHOCTH HCIOJIB30BaTh IMOJIy4a€MbIC 3HAHUA JId aHAJIW3a U
OOBSICHEHMS SIBIICHHI OKpYyZKaromero Myupa U HpoUCXOJdlInX B HEM H3MCHCHHﬁ, YMCHUA O€JIaThb
00OCHOBAHHBIC 3aKIIIOUYCHHUS HA OCHOBE HAay4YHBIX q)aKTOB 1 UMCIOIHNXCA JaHHBIX C HCJIbIO MMOJTYUYCHUSA
JOCTOBCPHBIX BHIBOOOB,

CIIOCOOHOCTH CaMOCTOSTEIIFHO HCIOJIL30BAaTh XWMUYECKHE 3HAHUS AJid pCHICHUA HpO6J'IeM
B pCAJIbHBIX JXKU3HCHHBIX CUTYallUAX,

HHTEPECCA K ITO3HAHUIO U HCCHCHOB&TCHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCTIPCPLIBHOMY 06p330BaHI/IIO u caMoo6pa30BaHmo, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUM 110 XMMUH B COOTBETCTBHU C KM3HEHHLIMU HOTpe6HOCTHMI/I;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3IUYHbIX cepax MpohecCHOHATLHON AeATENbHOCTH.

MertamnpeamMeTHble pe3ybTaThl OCBOCHUS yueOHOro mpeaMera "Xumus" Ha ypoBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIIOYAIOT:

3HaYMMble I (DOPMHUPOBAHHMS MHPOBO33PEHHSI OOYYAIOIIMXCS  MEXAUCIUILTHHAPHBIC
(MeXIpeIMeTHbIE) OOIlleHayYHble MOHATHUS, OTpPa)aroIIMe LEeJOCTHOCTh HAyYHOM KapTHHBI MHUpa



U cnenu(uKy METOJOB TO3HAHMS, WCIOJB3YEMBbIX B E€CTECTBEHHBIX HaykKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOIeCcC, CUCTEMA, HAYUHBIH (DAKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsi, UCCIIeJOBaHUE, HAOIIOICHIE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE yueOHbIEe NeWCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYJISATUBHBIC),
obecnieunBaronue (GopmupoBaHue (YHKIIHMOHATBHONW TPAMOTHOCTH W COIMAIBHOW KOMITETEHIIUH
00yJaromuxcs;

CITOCOOHOCTD O6y‘{aIOH_[I/IXCH HCII0JIB30BAaTh OCBOCHHBIC MCKIAUCHUIIIMHAPHBIC,
MHPOBO33PCHUYCCKHUEC 3HAHUS N YHHUBCPCAJILHBIC qu6HBIC JEUCTBUS B ITO3HABATEIBHOM U COIMATIbHOM
IMPAaKTHUKE.

MeTaHpeﬂMeTHLIC PE3YJIbTAThI OTpaxxaroT OBJIAICHUC YHUBCPCAJIbHBIMU y‘-I€6HbIMI/I
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA Hef/'ICTBI/ISIMI/I.

OBJ'IaI[CHI/IC YHHUBCPCAJIbHBIMHU y‘-Ie6HI)IMI/I II03HABATCIIbHBIMHU I[CI\/JICTBI/HIMI/II
1) 6a3oBbIe JTOTUYECKUE JCHCTBUS:

caMoCTOSITeNIbHO  (OpMynHpoBaTh M aKTyalM3UpoOBaTh  MpoOJeMy,  BCECTOPOHHE
€e paccMaTpUBaTh;

OIIpCACIIATL HCIIN ACATCIbHOCTH, 3adaBasd MMapaMETPbl U KPUTCPUU UX NOCTUKCHHA, COOTHOCUTD
PE3YJbTAaThl ACATCIIBHOCTHU C IIOCTABJIICHHBIMU LCJISAMU,

HCIIOJIb30BAaTh TIIpU OCBOCHHU 3HAHUH MNPUCMBI JIOTUYCCKOTO MBIINUJICHUA - BBIACIIATH
XapaKTCPHBIC IMPpU3HAKH MOHSITHH u YCTaHaBJIMBATb ux B3aUMOCBA3b, HCIIOJIB30BaTh
COOTBCTCTBYIOIIMEC IMOHATHA IJIA 00BSICHEHUS OTACJIBbHBIX (baKTOB u ﬂBHGHHﬁ;

BBI6I/IpaTI) OCHOBAHUSA U KPUTCPHUHN OAJIA KJ'IaCCI/I(i)I/IKaIII/II/I BEUICCTB U XUMHUYCCKUX peaKuHﬁ;
YCTaHaBJIMBATh NPUYHNHHO-CJICACTBCHHBIC CBA3H MCKIY N3YyYaCMbIMU SABJICHUAMMU,

CTPOUTH JIOTHYECKHUEC PACCYKIACHUA (I/IH,I[YKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3daKOHOMCPHOCTH MW IIPOTHUBOPCUHUA B PACCMATPUBACMBIX SABJICHHAX, (I)OPMYJ'II/IpOBaTB BBIBOBI
" 3aKJIFOUYCHU A,

IIPUMEHTh B IPOLECCE IO3HAHUS, MHCIIOJIB3YEMBIE B XHUMHHM CHUMBOJIMUECKHE (3HAKOBBIE)
MOJIENIN, TPEOOPa3OBBIBATE MOJENIbHBIE MPEICTABICHUS - XUMHUYECKUH 3HAK (CHMBOJI) 3JIEMEHTa,
XUMHYecKas (opMyiia, ypaBHEHHE XUMUYECKON PEaKIUU - PU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX
U NPAKTUYECKHX 3aJay, INPUMEHITh HA3BAHHBIC MOJCIIBHBIC IIPEICTABICHMS I BBIABICHUS
XapaKTEePHBIX TPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 6a30BBIC UCCIEAOBATEIIBCKUE JCHCTBUSA:
BJIJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHYCSCKUX PEaKIINi;

¢dopMmynMpoBaTh LEIM M 33Ja4d  MCCIEJOBAHUS, UCIOJb30BATh  IIOCTABICHHbIE U
CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI IS
(bopMHpPOBaHHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIIBHOCTH BHICKA3bIBAEMbIX CYX/ICHUI;

BJIaACTb  HABBIKAMHU  CaAMOCTOATCIBHOI'O  IUNIAHUPOBAHUA W MPOBCACHUA  YUYCHHYCCKUX
9KCIICPUMCHTOB, COBCPIICHCTBOBATH YMCHMHA Ha6J'IIOIIaTB 3a XO0AOM IIponecca, CaMOCTOATCIIbBHO



NPOTHO3UPOBATh €ro  pe3ynbTaT, (opMynupoBaTb O000OLIEHUS W  BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEIOBAHUS, COCTABJISTH OOOCHOBAaHHBIM OTYET O MPOJACTAHHON
pabore;

MpUOOpPETaTh OMBIT YUEHUYECKOW HCCIEA0BATEIbCKON M MPOEKTHON NeATEeIbHOCTH, MPOSBIATh
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY IOMCKY METOJIOB PEHIeHMs MPAKTUYECKHX 3ajad,
IIPUMEHEHUIO Pa3JIMYHbIX METOJOB MO3HAHUS.

3) pabora ¢ uHpopmaruei:

OPUEHTUPOBATbCS B PA3JIMYHBIX MCTOYHMKAX HMH(pOpMAlMU (HAYYHO-NOMYJISpHAs JUTEeparypa
XUMUYECKOTO  COJIEpXKaHMs, CIPAaBOYHbIE IOCOOMs, pecypchl MHTepHeTa), aHaIM3UpPOBAThH
MH(POPMALIMIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KDUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
Y HEMPOTUBOPEUYNUBOCTH;

(dbopMynIHpOBaTh 3ampOChl M TMPHUMEHSATh pa3WYHBIE METOJAbl TPU TIOMCKE H OTOOpe
uH(popMaluu, HEOOXOAUMOM /IJIsl BBITIOJHEHUS YUeOHBIX 3a7a4 ONPEAEIEHHOrO TUIIA;

MpUOOpeTaTh  OMBIT  MCHOJb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUI
U Pa3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpATh ONTHUMANbHYI0 (QOpMy TNpeacTaBieHUs HHPOpMAIUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKHU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIM A3BIK B KAaYECTBE CPEJCTBA MpHU paboTe ¢ XUMHUECKOW MH(pOpMaIMen:
NPUMEHATh MEXIIpEIMETHbIE ((U3MUECKUe W MaTeMaTH4YecKHe) 3HAaKH W CHUMBOJIBL, (POPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYpY;

UCIIOJB30BaTh U Hp606pa3OBBIBaTB 3HAaKOBO-CUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.
OBJ'I&)IGHI/IG YHUBEPCAJIbHBIMU KOMMYHHUKATHBHBIMU lleﬁCTBI/IHMPIZ

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI B XOJi¢ AHAJIOra W/WIW JUCKYCCHH,
BBICKA3bIBaTh HUJIeH, (POPMYJIMPOBATH CBOM MPEIJI0KECHHUSI OTHOCUTEIHLHO BBITIOJIHCHHSI TTPEIIIOKCHHOM
3a7a4H;

BBICTyNIaTh C TPE3EHTalMeld pe3yibTaTOB MO3HABATEIbHON JESITENIbHOCTH, MOJIYYEHHBIX
CaMOCTOATCIBbHO NI COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBIITOJIHCHUN XUMHWUYCCKOI'O BKCHepI/IMeHTa,
MPAKTUYECKOH pabOThI TIO WCCIEAOBAHHUIO CBOMCTB H3y4YaeMbBIX BEIIECTB, peau3aliu y4eOHOTO
npoekTa W (QOpPMYJIUPOBATH BBIBOJBI 10 pe3yJbTaTaM TPOBEACHHBIX HCCIICIOBAHUN ITyTeM
COTJIACOBAHUS MO3HIINI B X0 00CYKICHHS 1 0OOMEHa MHCHUSIMHU.

OBnajieHre YHUBEPCATbHBIMU PETYISATUBHBIMU JEHCTBUSIMMU:

CaMOCTOATENIFHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIbHYIO JESTEIHbHOCTD,
ompesieNsisl €e LeNd M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii  alrOPUTM JIEHCTBUH TNpU BBIMOJIHEHUM Y4YEOHBIX M HCCIEI0BaTEIbCKUX 3a7ad,
BbIOMpaTe Hambosnee >(PQPEeKTUBHBIA CHOCO0 HMX pEIIeHUS C YYETOM IIOJyYeHHs] HOBBIX 3HAHHM
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH IeATSIBFHOCTH Ha OCHOBE CaMOaHalIn3a U CAMOOIICHKH.



[IpenmeTHble pe3ynbTaThl OCBOCHMS pabodeill MporpamMmbl CpeJHero oomero o0pa3oBaHus MO
XUMUU ~ Ha  0a30BOM  ypOBHE OpHEHTHUPOBaHBI Ha  OO0ecleYeHHe  MPEeuMYIIECTBEHHO
o0mieo0pa3oBaTenbHOM W OOMIEKYJIBTYPHOM TOATOTOBKM oOydaromuxcs. OHU  BKITIOYAOT
crenuduueckue st yueoHoro npeameta "Xumus'" HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUIA
[0 OCBOEHMIO, WHTEpIpEeTallii U MPeoOpa3OBaHUIO 3HAHWUN, BUIBI ACSITEIBHOCTH MO IMOJYYEHUIO
HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUI B PA3IMYHBIX YYEOHBIX U PEAbHBIX )KU3HEHHBIX CUTYalMsIX,
CBSA3aHHBIX ¢ xuMHeil. B paboueil mporpamMmme Mo XUMHH MpPEAMETHBIE PE3yJIbTaThl MPEICTaBICHbI
M0 CEMEeCTPaM U3YUYECHHUS.

K xonny o0y4yenusi B 1 cemMecTpe IpeIMETHBIE pe3yJbTaThl OCBOEHUS Kypca "Opranudeckas
XUMUSA" OTpaXaroT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUNA O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHUpPA, POJM XUMHH B TO3HAHWUU SBJICHUN NpUPOABI, B (OPMHUPOBAHUM MBIIUICHUS U
KYJBTYpPbI TUYHOCTH, €€ (PYHKIIMOHAILHON IPAaMOTHOCTH, HEOOXOIUMOM ISl PEIICHHS MTPAKTHIECKUX
3a1a4
Y DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO M MPUPOIHON CpEIE;

BJIaACHHUC CUCTEMOM XUMHUYECKUX 3HaHI/II71, KOTOpas BKIIIOYacCT:

OCHOBOMOJIAralnue MOHATUA (XUMHUYECKUN SJIEMEHT, aTOM, JJIEKTPOHHas 00O0JouKa aroma,
MOJIEKYJIa, BaJCHTHOCTb, 3JEKTPOOTPULIATEIBHOCTb, XMMHUYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BepHyTasi U COKpaIlleHHas), MOJIb, MOJSIPHAs Macca, MOJSIPHBIM OOBEM, YIJIEPOJHBIA CKEIET,
(GyHKIMOHANBHASA TPYIINA, paauKald, HU30MEpPUs, HU30MEPbI, TOMOJIOTHYECKHUW psii, TOMOJIOTH,
YTIEBOAOPOIBI, KUCIOPOJI U a30TCOACPIKAIINE COCTUHEHUSI, MOHOMED, TIOJIMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS);

TEOpUU U 3aKOHBI (Teopusi CTpOeHHUs opraHudeckux BemectB A.M. bytnepoa, 3akoH
COXpaHEHUS MaCChl BEILIECTB);

3aKOHOMCPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUU,

MHPOBO33PEHUYECKHE 3HAHUS, JIKAIME B OCHOBE MOHMMAHUSI MPUUYUHHOCTH U CHUCTEMHOCTHU
XUMHUYECKHX SIBIICHUH, (DaKTOJOTHUECKHUE CBEJICHUS O CBOMCTBAX, COCTAaBE, MOMYyUYECHUHN U OE30MacHOM
UCTIONIb30BAHUN BAXXKHEHIIUX OPraHWMYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JIEATEITHHOCTH
YeJIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBISBJIATH XAapPaKTCPHBIC IIPHU3HAKU HOHSITI/If/i, YCTaHaBJIMBATh
HNX B3aWMOCBA3b, HCIIOJB30BATH COOTBCTCTBYIOIIME IIOHATHA IIPU OINHWCAHHUU COCTaBa, CTPOCHHUA
u npeBpameHI/Iﬁ OpPraHU4YCCKUX COC,HPIHCHHI;'I;

C(OPMHPOBAHHOCTh YMEHHMHM HCHOIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY [UI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpalleHHOH) (opMysl OpraHHYecKHX BEILIECTB
U YpaBHEHUH XMMUYECKHUX PEaKIMid, U3rOTaBIMBATh MOJEIU MOJIEKYJ] OPTaHHYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTAaHABIMBATh MPUHAIICIKHOCTh HM3YYCHHBIX OPraHHUYECKUX
BELIECTB MO0 UX COCTaBY M CTPOEHUIO K ONpEeIEHHOMY KJIacCy/TpyIie COeAUHEHUN (YTIeBOI0POIbI,
KHUCTIOPOJT W a30TCOJEp KAIllMe€ COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEOUHEHMs), JaBaThb UM
Ha3BaHUs 1o cuctemarndeckoid HomeHkinarype (IUPAC), a Takyke mpuBOAWTHh TPUBHAIbHBIC Ha3BAHUS



OTJIE/IbHBIX OPraHMYECKHUX BEUIECTB (3TUJIEH, MPOMNWIEH, AUETWIEH, ITWIEHIJIUKOJb, TJIULEPHUH,
denoun, hopmanpaeru, aneTanbIerua, MypaBbiHAs KUCIOTa, YKCYCHAs KHCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapHHOBAs KUCIIOTA, TIII0K03a, (PyKTO3a, KpaxMal, IeJUTI0N03a, TIUIHH);

cOpPMUPOBAHHOCTh YMEHHUS ONPENENSITh BHUABl XMMHMUYECKOH CBS3M B OPraHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TEOPUU CTPOCHHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa 1151 00bSCHEHHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH
COXPaHEHUS MACChI BEIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3MUYCCKHE U XUMHUECKHUEC
CBOﬁCTBa THUIITNYHBIX HpeI[CTaBHTeJIeﬁ pa3JII/IqHI>IX KJIaCCOB OpFaHI/I‘-IeCKI/IX BCIICCTB (MCTaH, OTaH,
STHUIICH, TPOMWICH, aleTwWieH, Oyramauen-1,3, mermnOyraawen-1,3, O€H301, METaHOJN, 3TaHOI,
STHUJICHTJIUKOIJIb, FJ'II/IHCpI/IH, q)eHOJ'I, alcTaabaerua, MypaBBI/IHaﬂ nu YKCYCHB,H KHCJIOTHI, IJIFOKO3a,
KpaxMmaJl, IeJUTI0J03a, aMUHOYKCYCHas KHCIIOTa), WILTIOCTPUPOBATh T'€HETHYECKYIO CBS3b MEXKIY
HUMH YPaBHEHHUSMH COOTBETCTBYIOIIMX XHMHYCCKHX PEAKIHi C HCIOJIb30BAHUEM CTPYKTYPHBIX

hopmyur;

Cc(OPMUPOBAHHOCTh YMEHUS XapaKTePH30BaTh MCTOYHHKH YTIEBOJOPOAHOTO CHIPbs (HE(PTb,
OPUPOAHBIN Ta3, yroyp), CHocoObl MX NEPepadOTKU M MPAKTHUECKOE NPUMEHEHUE MPOIYyKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh YMEHHH NMPOBOAMTH BBIYMCICHUSA 1O XUMHYECKUM YpPaBHEHHSM (MaccChl,
0o0beMa, KOJIMYECTBAa MCXOJHOIO BEIIECTBAa WJIM MPOAYKTa PEaKIMM MO0 HM3BECTHBIM Macce, 00beMmy,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEILIECTB WJIN IPOJYKTOB PEAKIUH);

c(hOpMUPOBAHHOCTh YMEHUW BIAJETh CUCTEMOM 3HAHWKA 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, UCIONb3yEeMbIX B XMMHUU MPU U3YUYECHUU BELIECTB U XMMHUYECKUX SIBJICHHUM (HaOitoneHue,
U3MEpEHHe, SKCIEPUMEHT, MOJICIMPOBAHKE), HCIOJIB30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
NPUHATUS PELWIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHH COOJIOAATh TpaBHIIa TOJH30BAHUS XUMHUYECKOW TMOCYI0M
U J1a0OpaToOpHBIM O0OpYZOBaHUEM, a TAaK)Ke IMpaBHUJa OOpAIICHUS C BEIIECTBAMU B COOTBETCTBHH
C MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh YMEHUW TIJAHUPOBAaTh U  BBINOJHATH XMMHMYECKUH SKCIIEPUMEHT
(mpeBpallleHUs] OPraHMYECKHUX BEIIECTB IPH HATPEBaHHUM, MOJyYEHHWE JTHJIEHA M M3yYEHHUE €ero
CBOIICTB, KaUECTBEHHBIE PEAKIIMM OPraHUYECKUX BEIIECTB, JIEHATypalus OElKOB MpU HarpeBaHUH,
[[BETHBIC PEAKIMN OEIKOB) B COOTBETCTBUU C MPaBUIAMH TEXHHKH 0€30MacHOCTH MpU OOpalleHuu C
BEIIeCTBAMH M Ja0OpaTOpHBIM  OOOPYAOBAaHHEM, NPEACTABIATH PE3yJIbTaThl XUMHUYECKOTO
HKCIIEpUMEHTa B (JOpPME 3alUCH YPAaBHEHHH COOTBETCTBYIOIIUX PEAKIMNA M (POPMYJINPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHPOBAHHOCTh YMEHHHA KPUTUYECKH aAHAIU3UPOBATh XHUMHYECKYI0 HH(OPMAIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBAa MaccoBOM MHpopMmauu, IHTEepHET u ApyTuXx);

c(hOpMUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBHJIa KOJIOTHYECKHU 11€TIeCO00Pa3HOTr0 MOBEICHHMS
B OBITY U TPYJIOBOH JICATEILHOCTH B IIEIISIX COXPAHEHUS CBOETO 370POBBS M OKPYIKAFOIIEH IPUPOTHOM



cpenbl, 0CO3HAaBAaTh OMNACHOCTb BO3JECUCTBUS HA >KUBBIE OPraHU3MbI OIPEIECICHHBIX OPraHUYECKUX
BeLIECTB, MOHMMas cMblch nokaszarens IIJIK (mpenenbHO momycTHMO#l KOHIEHTpaLWu), MOSICHATH
Ha IpHUMepax CIOCOObl YMEHBIIECHUS U IMPEIOTBPALLEHUS MX BPEAHOIO BO3JECHCTBUS HAa OPraHU3M
YEJI0BEKa,

JUIA O6yanOHIHXCH C OrpaHUYCHHBIMU BO3MOXKHOCTAMHU 3J0POBbA. YMCHUC IMPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMMO3HAHHA BEIIECTB U XUMHUYCCKUX HBHeHHﬁ;

JUI CJENBIX M CIA0OBUASIIMX OOYYaAIOUIMXCS: YMEHHE MCIIOJb30BaTh PEbe()HO TOUCUHYIO
cuctemy obo3nadenuii JI. bpaiins nms 3anucu Xxumudeckux Gopmy.

K xoHmy o0ydeHust Bo 2 ceMmecTpe IpeIMETHbIe pe3yJibTaThl OCBOeHHs Kypca "OOmas
Y HEOPTaHWYECKasi XUMHUA' OTpa)karoT:

c(OPMUPOBAHHOCTh TIPEJCTABICHUNA O XUMHUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYIHOU
KapTUHBI MHUpPA, POJM XUMHH B TO3HAHWUU SBJICHUN NpUpPOABI, B (OPMHPOBAHUM MBIIUICHUS U
KYJBTYPbI TUYHOCTH, €€ (PYHKIIMOHAILHON IPAaMOTHOCTH, HEOOXOIUMOM sl PEIICHHS MTPAKTHIECKUX
3a1a4
Y DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO M PUPOIHON CpEIE;

BJIaACHHUC CHUCTEMOM XUMHUUYECKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

OCHOBOMOJIAralonue MOHATUS (XUMUYECKUU DIEMEHT, aTOM, W30TOM, S-, p-, d-DJIEKTPOHHBIC
opOUTaI ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BaJIECHTHOCTh, AJIEKTPOOTPHUIIATEIHHOCTD,
CTCIICHb OKHUCJICHUSA, XHMHYCCKas1 CBA3b (KOBaJ'IeHTHaSI, HOHHAas1, MCTaJIJIMYCCKasid, BOI[OpOI[Haﬂ),
KpUCTANIMYCCKad PCUICTKA, TUIIBI XUMHYCCKUX peaKHHﬁ, PacCTBOP, BJICKTPOJIMTBI, HCIJICKTPOJIUTEI,
AJIEKTPOJINTHICCKAS JUCCOIUAIIS, OKHCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUYECCKOW pEakIny,
XUMHYECKOE PAaBHOBECHE);

TEOpPUU U 3aKOHBI (TEOpPHUS DIIEKTPOJUTHYECKOW JHCCOLUAINM, TEePUOJUYECKHI 3aKOH
J.. MenneneeBa, 3aKOH COXpaHEHHUsI MACChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPAILLIECHUS SHEPTUHU
[P XMMHYECKHUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3BbIK XMMHMH, MUPOBO33PEHUYECKHE
3HAHMS, JIEKAIIUME B OCHOBE IOHMMAaHMsI NPUYMHHOCTH M CHCTEMHOCTH XHUMUYECKUX SIBJICHUH,
(aKTOJIOTMUYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYYEHHH U O€30MacCHOM HCIOIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA;

C(I)OpMI/IpOBaHHOCTL YMGHI/If/'I BBISIBJIATH XapaKTepHI)IG HpI/I3HaKI/I HOHSITI/If/'I, yCTaHaBJ'II/IBaTI)
X B3aUMOCBA3b, HCIIOJIB30BAaTh COOTBGTCTBYIOH_[I/Ie IIOHATUA HpH OIIMCaHUHN HeOpFaHquCKHX
BEIIIECTB U UX MPEBPAIICHUN;

c(OPMHPOBAHHOCTh YMEHUH HCIOIb30BATh XMMUYECKYIO CUMBOJIUKY JJIsl COCTaBJIEHUS (OpMYI
BEIIECTB W YypaBHEHMH XUMHUYECKUX peakuuii, cucremarndeckyro HomeHkinatypy (IUPAC)
U TpUBMAJIbHbIE HAa3BaHMs OTIENBHBIX HEOPraHMYECKUX BEIeCTB (YrapHbi ras3, yrJeKHCIbIH ras,
aMMHUaK, raieHas U3BeCThb, HETalleHas U3BECTb, IUThEBAS COJA, IUPUT U JPYTHE);

c(OPMHUPOBAHHOCTh YMEHUH OMpPENesITh BAJICHTHOCTh W CTENECHb OKHUCIICHUS XHMHUYECKUX
AJIEMEHTOB B COEIWHEHHUAX PA3JTMYHOTO COCTaBa, BUJ XMMHUUYECKOW CBSI3U (KOBaJEHTHAsi, MOHHAs,
MeTaJUTM4ecKasi, BOJOPOJHAs) B COCAMHCHHSIX, THUIl KPUCTAJUIMUYECKOM PEIIETKH KOHKPETHOTO
BelIeCcTBa (aTOMHAas, MOJIEKYJISIpHAs, MOHHAsI, METAJUIMYECKasi), XapaKTep Cpebl B BOJAHBIX PACTBOPAX
HEOPraHMYECKUX COCAMHEHU;



c(OpPMUPOBAHHOCTh YMEHUU YCTAaHABIMBATH MPUHAAICIKHOCTh HEOPTaHMUYECKUX BEIICCTB
M0 WX COCTaBYy K OMNPEIEICHHOMY KJacCy/TpymIe COeIWHEHUH (MPOCThIC BEIIECTBA - METAIIBI U
HEMETAJITbI, OKCHJIBI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUH pacCKpbIBaTh CMBICI Tepuoaudeckoro 3akona .M. MengeneeBa
U IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYI0, O0BSCHUTENBbHYIO U POTHOCTUYECKYIO (QYHKIUY;

Cc(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX
anemeHToB | - 4 mepuonoB lleprogunyeckoit cucrteMbl xumuueckux sneMeHToB [[.M. Menneneesa,
UCTIONB3Ysl TOHATUA '"s-, p-, d-dJeKTpoHHBIE OpOuTanu", "PHepreTudecKkue YpPOBHH'", OOBICHSITH
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMHUYECKMX JJIEMEHTOB M HX COECIMHEHUH IO NepHojam

u rpynnaM Ilepuonuueckoi cucteMsl XUMUYECKUX 3iIeMeHTOB [[.1. Menneneesa;

c(OpPMHUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh (OMHCHIBATH) OOIIME XWMHUYECKUE CBOWCTBA
H€0p1"aHI/I‘-I€CKI/IX BCIIIECTB paanqux KJIaCCOB, HOI[TBCp)KI[aTI) CYHICCTBOBaHI/IC FGHCTH‘ICCKOIX CBsSI3H
MG)K)Iy HCOpFaHI/I‘ICCKI/IMI/I BeIIeCTBaAMu C IIOMOIIIBIO ypaBHCHI/IfI COOTBGTCTBYIOHII/IX XUMHUYCCKUX
peaKkuuii;

C(l)OpMI/IpOBaHHOCTB YMCHUA KJ'IaCCI/I(i)I/II_II/IPOBaTB XUMHUYCCKHUE pPCaKIUu II0 Ppa3iIMdYHbIM
IMpHU3HaKaM (‘lI/ICJ'Iy " COCTaBy pearupyrommx BCHICCTB, TCILUIOBOMY 3(1)(1)CKTy p€aKuuu, U3MCHCHUIO
CTEIICHEH OKUCIICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKknuun, ydaCTuro KaTaJ'II/I3aTOpa);

c(OPMHPOBAHHOCTh YMEHUH COCTAaBIATh YpPaBHEHHs PEAKUUHl pa3IUYHBIX THIIOB, IOJHbIC
U COKpAIICHHBIC YPAaBHEHUS PEAKIMH HMOHHOTO OOMEHA, YYHMTHIBAas YCJIOBHUS, MPU KOTOPBIX ITH
peakuyuy UayT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOAHWTH PEAKIMHU, MOATBEP)KIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPraHMYECKUX BEIIECTB, PAclO3HABaTh OIBITHBIM IyTEM HOHBI, MPUCYTCTBYIOIIHE
B BOJIHBIX PAaCTBOpPax HEOPraHUYECKUX BEIIECCTB;

C(I)OpMI/IpOBaHHOCTB YMeHI/Iﬁ PacCKpbIBaThb CYHIHOCTb OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIX
peaKI_II/Iﬁ oCpeACTBOM COCTABJICHUS 3JICKTPOHHOTO OanaHca 3TUX peaKL{Hﬁ;

c(OPMHPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTHM XHMHUYECKOH peakuuu
OT Ppa3IUYHBIX (PAKTOPOB; XapakTep CMELICHHS XHMHUYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
BHElIHero Bo3aelcTBus (mpunuun Jle latense);

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEepPU30BaTh XUMHUYECKHUE MPOLIECCHI, JIEKAllhe B OCHOBE
MPOMBINIUICHHOTO ~ TOJYYEHUS CEPHOM KHUCJIOTH, aMMHaka, a Takke CGHOPMHUPOBAHHOCTD
npelcTaBieHuid 00 OO0IMX HAy4YHBIX NPUHIUIAX M SKOJIOTHYECKHX MpobiieMax XHMHUYECKOTro
MIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIYUCICHHUS C HCIOIH30BAaHHEM IMOHATHS 'MaccoBas
JIOJIs1 BeIleCTBa B pacTBope', OOBbEMHBIX OTHOLICHWH ra30B NPH XUMHUYECKHUX PEaKIUsIX, Macchl
BEIIECTBA WM 00beMa ra3oB 10 U3BECTHOMY KOJIHMYECTBY BEIIECTBA, MAcCe WM 00BEMY OJHOTO U3
YYaCTBYIOIMX B PEAaKIMH BEIIECTB, TEIUIOBOTO 3((deKra peakimy Ha OCHOBE 3aKOHOB COXPAaHEHUS
MAaccChl BELIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh yMEHUW COOJIOJATh TIpaBWIa IOJB30BAHUS XUMHUYECKOW TOCYI0M
U 1ab0opaTopHBIM 000PYJOBAaHHMEM, a TaKXe IMpaBHiia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMU 110 BBIMOJIHEHHIO TJAOOPATOPHBIX XUMUYECKHUX OIBITOB;



cOPMHUPOBAHHOCTh YMEHHUN T[JIAHUPOBATH W  BBINONHATH XUMHUYECKHHA OKCIIEPUMEHT
(pa3znoxeHue MepokKcuaa BOAOPOAA B MPUCYTCTBUHM KaTalu3aTopa, ONPEJeTIeHHE CPellbl PacTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCAILHOTO WHAWKATOPA, BIMSHHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTH
XUMUYECKOW peaKIuu, peakliui MOHHOT0 OOMEHa, KauyeCTBEHHbIE pEaKIMu Ha Cyib(dar-, kKapOoHaT-
U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX 33724 10 TeMaM "Metaiibr"
n "Hemeramnel") B COOTBETCTBMM C TIpaBWJIaMH TEXHUKH OE€30MAaCHOCTH MpU OOpaIieHUuu ¢
BEIIECTBAMM W  JIA0OpAaTOPHBIM  OOOPYJIOBAaHWUEM, TMPEJCTABIAThH PE3yJbTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alucH ypaBHEHUN COOTBETCTBYIOIIMX peakUuid U (GOpMyIUPOBATH BHIBOJBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYI0 HH(POpMALHIO,
MI0JTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKaUU, THTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIONATHh MPaBUIIa HKOJOTHYECKU 1EIecO00pa3HOrO MOBEICHUS
B OBITY U TPYIOBOM JEATEIHLHOCTH B IEISIX COXPAHEHHS CBOETO 3JI0POBBS U OKPY’KAIOIICH IPUPOTHOM
cpenbl, 0CO3HaBaTh OMACHOCTh BO3ACHCTBUS HA KUBbIE OPraHU3MbI ONPEJIETICHHBIX BEIIECTB, IOHUMAs
cmpicn nokazarens [IJIK, mosicHaTh Ha mpumepax crnocoObl YMEHBIIEHUS M MPEIOTBPALICHUS HX
BpPEHOrO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKa;

I 06yqafoumxca C OIrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA: YMCHUC ITPUMCHATH 3HAHUA
00 OCHOBHBIX AOCTYIIHBIX METOJJaX IMO3HAHHA BCIICCTB U XUMHUYCCKUX HBHCHHfI;

JUISL CJICTIBIX W CIA0OBUISMIIMX OOYYAIONIMXCS: YMEHHE WCIIONbh30BaTh Pelibe(PHO-TOUCUHYIO
cuctemy obo3nadenwmii JI. bpaiiis s 3anucu XuMU4IecKux (hopmyoi.

TEMATHYECKOE IINTAHUPOBAHHUE
1 CEMECTP

Ne

u/m HaumeHoBaHue pa3eioB M TeM NIPOrPaMMbl, TeM

yY4eOHBbIX 3aHATHI

OPI'AHUYECKASA XUMUA

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKON XMMHUH

IIpenmer opranudeckoi xumuu. lIpencrasinenune o
KJ1accupuKaluu OpraHUYECKHUX BEILIECTB.
OKCIIEpUMEHTAJIBHBIE METOJbl HW3YyYEHHs BEIIECTB M HUX
MIPEBPALLICHUI

Hroro no pasgeay 1 0 0 0 1

Paszgea 2. YrieBoaopoasbl

2 AnkKaHpl. AJKEHBI. 1

Anxanuensl. [lonmydyeHue CHHTETHYECKOTO Kayuyyka H
3 pe3uHbl. AJKUHBL. ALETWIEH - NPOCTEUIIUI NpeAacTaBUTeNb | |
QJIKMHOB.




ApeHBl. bensoun. IIpuponusie HUCTOYHUKU

4 1
YIJIEBOJOPOIOB.
DKCIEepUMEHTAIbHBIE METOABl U3YYCHHS BEIIECTB U UX
MPEBPAILICHUN.
5 1

IIpakTuyeckas padora «llomyueHue osTuneHa u
U3Y4YECHHUE €r0 CBOMCTBY.

Pacuernsble 3agaumn.

Brrunciaenus no YpaBHCHHUIO XHUMHYECKOMN pcakuuu (MaCCBI, O6’bCMa, KOJIMYECTBA NCXOOHOI'O

BCIICCTBA WX IMPOAYKTAa PCaKIUKU I10 H3BCCTHBIM MAcCCC, OG’bGMy, KOJMYCCTBY OJHOI0 U3

HNCXOAHBIX BCIICCTB WUJIK IMPOJYKTOB peaKLu/m).

* pacuémmuobie 3a0ayu UHMEZPUPOBAHBL 8 CIMPYKMYDPY Kax#c0020 yuebnozo 3anamus Pazoena 2

Hroro mo paspeny 2 3 1 0 0

Pa3znen 3. Kuciopoacoaep:kamue oprannyecKue coeInHeHus

HpeﬂeHBHHC OAHOATOMHBIC CIIMPTHI. MeTaHoJI B 3TaHOI

6 1
MHOroaTOMHbIE€ CIUPTHI. DTHJICHIJIMKOJIb U INIMLEPUH
®enoin. Anpaerunsl. Dopmanbaeru, aneTanbaeruy
7 OOHOOCHOBHBIE TpeniebHble KapOOHOBBIE KHCIOTHI. 1
MypaBbrHasl U YKCYCHAsI KHMCJIOTBI
] CreapuHoBas 1 oJeMHOBasi KUCJIOThl. Mbuta. CloKHbBIE 1
s¢upsL. XKupsl.
9 Yrnesonsl. I'moko3a. dorocunres. Ppykrosa. 1
10 Kpaxman u niesutono3a kak mpupoIHbIE TOTUMEPHI. 1

11

OKCIIEpUMEHTAJIBHBIE METOJIbl U3YYEHHUs BEIIECTB U UX
IIpEBpALCHUI

IIpakTnyeckas  paGora «CBoiicTBa  pacTBOpa
YKCYCHOM KHCJIOThI».

Pacuernsble 3a1a4m.

Boruncnenus o ypaBHEHUIO XUMUYECKOW peakiuu (Macchbl, 00bemMa, KOJIMYecTBa UCXOAHOTO

BCIICCTBA WM IPOAYKTa PpCaKIUHW I10 H3BECTHBIM MAcCCeE, O6T)€My, KOJIU4YECTBY OJHOI0 U3

HCXOOHBIX BCHICCTB UJIU ITPOAYKTOB peaKHI/II/I).

* pacuémmuobie 3a0ayu UHMESPUPOBAHLL 8 CIMPYKMYPY KAAHCO020 yuedbnoo sanamus Pazoena 3

Hroro mo pasneny 3 1 3 1 1

Paznen 4. A3orcoaepskaniue oprannyeckue coeJuHEHUs

12

Amubokucinorel. [lenTuasl. 1




13 Bbenkun. 1

DKCTHepUMEHTAIBHBIC METOJIbI M3YYCHHS BEIIECTB U HX
MIpeBpaIeH: HaOII0IeHNE U OMMHUCAHNE JEMOHCTPAIIMOHHBIX
ONMBITOB: JcHATypamus OCJIKOB NPH HAarpeBaHWU, IBETHHIC
peaKkiuy OEJIKOB.

14

Hroro no pasaeny 4 1 1 1 0

Paszpnen 5. BeicokoMOJIeKYJISIPHBIE COCAUHEHHS

OCHOBHBIE MOHSTHUA XUMHUH BBICOKOMOJICKYJISIPHBIX
coeguHeHui. Iloaumepu3anys U HOJIMKOHACHCALIMS.

15

JuddepenurpoBanHbIi 3a4ET
0,5

OKCMEePUMEHTAIBHBIC METO/BI M3YYCHHUS BEIICCTB U UX [ ()5
MIpeBpaICHUN

16

Hroro no pasgeay 5 1 1 0 0

OBIHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 6 6 2 2

IIpome:xxyTouHas arrecranus B popme 1 pepeHIHPOBAHHOIO 3a4€Ta
O0BbeM yueOHOT0 BpeMEHH, 3aTPaYMBaeMOro Ha MPOBEICHUE OIICHOYHBIX mporeayp - 0,5 Jaca

2 CEMECTP

Ne

o/ HaumenoBanue pa3ae/ioB U TEM IIPOrpamMmabl, TEM

Y4eOHBbIX 3aHATHI

OBLIASA U HEOPTAHUYECKASA XUMUSA

Paznen 1. Teoperuueckue 0CHOBbBI XUMHH

XUMHUECKUN 3JIeMEHT. ATOM. Sapo aTtoma, M30TOIBI.
1 DJIEKTpOHHAs o0oouka. DHEpPreTUYecKue ypoBHH, | 1
MIOYPOBHHU.

AToMHBIE OpOuTany, s-, p-, d- 3eMeHTBl. DIEKTPOHHAs
KOH(UTypars aToMOB.

[lepnonnueckuit 3akoH u Ilepmommueckas cucrema
xuMudeckux siaementoB .M. Menaeneena.

4 Crpoenue BemiecTBa. XMMHUUYECKasi CBS3h 1

Mexanu3mbl 00pa3oBaHMs KOBAJICHTHOW XHUMHYECKOMN
CBs3U. BaneHTHOCTh. DNEKTPOOTPULIATEIBLHOCTb.




6 Crenenb okuciaeHua. OHbBI: KATHOHBI U AaHUOHEL. 1

BemectBa  MOJEKyNSApHOTO U HEMOJEKYJISIPHOTO
7 CTPOEHHUS. 3aKOH TOCTOSHCTBA COCTaBa BELIECTBA. THIIbI 1
KPUCTATINYECKUX PELIETOK.

ITousarue o AUCIICPCHBIX CHCTEMax. HUctuHHBIE U

8 KOJUIOUJIHbIE pacTBOphl. MaccoBas Jfonst  BemiectBa B | 1
pacTBope.
9 Knaccudukanus HeopraHu4ecKux coeMHEHHHA 1

Xumuueckass peaknus. Krnaccudukanus XuMHYECKUX

10 N o o 1
peakuil B HEOPraHU4eCKON U OPraHu4eCKOM XUMHUH.

1 3aKOH COXpaHEHUSI MAacCChl BEILECTB, 3aKOH COXPAHEHUS 1
U IIPEBPAILCHUS SHEPTUU IIPU XUMHUECKUX PEAKIMIX.

12 CkopocTtb peakuuu. ObpaTuMble peakuu. XUMHYECKOe 1

paBHoBecue. IIpunnun Jle [laTense.

DnekTponuTrueckas auccoruaius. CuibHbIC U clla0bie
13 anekTpoauThl. Cpea BOIHBIX PpacTBOPOB BellleCcTB. Peakiuu 1
HOHHOT0 0OMeEHa.

14 OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH. 1

BKCHepI/IMeHTaHBHBIe MCTOJbl U3YUYCHUS BCIICCTB U HUX

IIpEBPALICHUI
15 1
[IpaxTuueckas pabora "BnusiHue pa3nuyHbIX (PaKTOpoB

Ha CKOpPOCTbH XHUMHYISCKOMN pCaKLII/II/I".

Pacuernsble 3agaumn.

PacyeTsl Mo ypaBHEHHUSM XUMHUYECKUX PEAKIHI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacyeThl ¢ UCIIOJIH30BAHUEM MOHATHS "'MaccoBas J10Jisl BelecTna'.

* pacuémuvie 3a0auu UHMESPUPOBAHLL 8 CIMPYKMYPY KaxHc0020 yuebHozo 3anamus Pazoena 1

Hroro nmo pazgeay 1

9 6 1 0
Pasnen 2. Heopranuyeckasi Xumust
16 Hemeramibl. AIOTpONKS HEMETAJIOB. 1
17 XUMUYECKUE CBOMCTBA BAXKHEUIIMX HEMETAUIOB U HMX 1
COCTUHEHUN
18 [IpumeHeHne  BaXHEHIIMX  HEMETAIOB M UX 1
COCIMHECHU.
19 Mertannel. CrijiaBbl METAJUIOB. DJIEKTPOXUMUYECKHUH s 1
HaIpsKEHUH METaJlIOB.
20 XHWMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAUIOB (HATPHH, 1




KaJui, KaJIbI[M{, MarHWil, aJJFOMHUHUHN, IUHK, XPOM, KEJIE30,
MeJlb) M MX COCTMHCHUN.

OO6ume crnocoObl moiydyeHus MeTayioB. IIpumeHenue
21 MECTAJIJIOB B 6I>ITy U TEXHUKCE.

KontponbHas pabora

0,5
0,5

3KCHepI/IMeHTaHLHHe MCETOJbl U3YYCHUS BCHICCTB U HUX

22 .
MIPEBPAIICHHI

Pacuernsble 3a1a4um.

Pacuetsl Macchl BelecTBa UM 00bemMa ra3oB MO0 MU3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wik 00BbEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, pacyeThl Macchl (00bemMa, KOIMYecTBa
BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITU OJTHO U3 BEIIECTB UMEET IPHUMECH.

* pacuémmuvie 3a0ayu UHMESPUPOBAHBL 8 CMPYKMYPY KaHC0020 yuebHozo 3anamus Pazoena 2

Hroro no pasgeny 2 3
Paznen 3. Xumus u :Ku3Hb
Ponp xumum B 0O0EClEYEHHMH  IKOJIOTUUECKOIA,
23 HHEPreTUYeCKOil M THIIEeBOW OE30MacHOCTH, Pa3BUTUHU 1
MeauIUHbL. YenoBek B MUpPE BELIECTB U MaTepUaIoOB. XUMUS
1 3/I0pOBBE YEJIOBEKA.
Hroro no pazgeny 3 1
OBHIEE KOJIMYECTBO YACOB 110 IPOTPAMME 13

IIpomexyTouyHas aTTrecTanus B popmMe KOHTPOJIBbHOI PadoThI

O0BeM yueOHOT0 BpeMEHH, 3aTPaYMBaeMOro Ha MPOBEICHUE OIICHOYHBIX mporeayp - 0,5 Jaca

B denepanbHBIX U PerHOHAIBHBIX MPOIEIypax OIECHKH KadyecTBa OOpa30BaHUS HCITOJIb3YETCS
nepeveHsb (KoauduKaTop) pacipeeICHHBIX M0 CEMECTPaM IPOBEPSEMBIX TPEOOBAHHM K pe3yibTaTaM
OCBOCHHSI OCHOBHOH 00pa30BaTEbHON MPOTpaMMBbI CpeTHEro oOmIero oO0pa3oBaHHS U AJIEMEHTOB

COACPIKAHUS 110 XUMHHU.

[TpoBepsieMble TpeOOBaHU K pe3ybTaTaM OCBOCHHUSI OCHOBHOM
oOpasoBatenbHON porpaMmsl (1 cemectp)

Kon [IpoBepsiemble TpeAMETHBIE PE3YJIbTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOrpaMMBbl CPETHEr0 00IIero 00pa3oBaHUs
pe3ylnbTaTta

1 TeopeaneCKHe OCHOBBI OpFaHI/I‘{eCKOﬁ XHUMHUHU




1.1

ChopMupoBaHHOCTh TMPEACTABICHUH O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUpPA, POJIM XMMHUHU B MO3HAHUH SIBIICHUM
OpUPOJIbI, B (OPMUPOBAHWU MBIIIUICHUS W KYJIBTYPhl JIUYHOCTH, €€
(GYHKIIMOHATBHONM ~ TPaMOTHOCTH,  HEOOXOAMMOW NIt penieHus
MPAKTUYECKUX 3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOHOM Cpeie

1.2

Brnagenne cuctemMod XMMHMYECKMX 3HAaHUH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArar0IIUE MIOHATUSA (Monekymna, BAJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb OKUCIICHNS], XUMUUYECKas CBA3b, MOJIb,
MoOJIIpHasT ~ Macca,  MOJISIpHBIH ~ 00bEM,  yIJIEpOAHBIH  CKEJIET,
(byHKIMOHATBHAS rpyImna, panukain, U30Mepus, H30MEpHI,
TOMOJIOTUYECKUM  psil, TOMOJIOTH, YIVIEBOJOPOABI, KHUCIOPOA- H
a30TcoJepKalllue COEAUHEHUs, OUOJOTMYECKHM aKTUBHBIC BEIIECTBA
(yrneBoapl, >KHpPbI, OCJIKHM), MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE ~ COCMHEHHs); TEOPUM U 3aKOHBl (Teopus
XMMHMUYECKOIO CTpoeHusi opraHuueckux BeuiectB A.M. Dbytieposa),
3aKOHOMEPHOCTH, CHUMBOJMYECKUN SA3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOHCTBaX, COCTaBe, IOJYYCHHH U  0OE30IaCHOM
WCIIOJIB30BAHNN Ba)KHEMIIMX HEOPTaHWMYECKUX M OPraHUYECKUX BELIECTB
B OBITY U MPAKTUYECKON JAESITEIbHOCTH YeJIOBEKa

1.3

ChopMupoBaHHOCTh yMEHHMHM  BBISBIATH  XapaKTEepHbIE  MPU3HAKU
MOHSITHIA, yCTaHaBIMBATh ux B3aMMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIINE IOHATHA IIPU ONUCAaHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHNYECKUX COEIMHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMHUUYECKYIO CHMBOJIHKY JIJIS
COCTaBJICHUSI ~ MOJIEKYJSPHBIX ¥ CTPYKTYpPHBIX  (pa3BepHYTOH,
COKpalieHHoW) (OopMysl OpraHWYECKUX BEIIECTB W  ypaBHEHUU
XAMHAYECKHX PEAKIMH, W3TOTaBJIMBATh MOJEIN MOJIEKYJI OPTraHHMYECKHX
BEIICCTB Il WLTIOCTPAIlMM HMX XHMHUYECKOTO M TPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

CdhopMupoBaHHOCTD YMEHUH yCTaHaBIUBATh [IPUHAIEKHOCTD
HU3YYCHHBIX OPraHM4YC€CKUX BCHICCTB IO HUX COCTaBy U CTPOCHUIO K
OTpeNeJICHHOMY  Kllaccy  (Tpymme) COeAMHEHH  (YIJIeBOJOPOIbI,
KHCJIOPOA ¥ a30TCOJCpKAIIMe COCIUHEHHS, BBICOKOMOJICKYJISIPHBIC
COCIIMHEHUS), TaBaTh UM HAa3BaHUs IO CHCTEMATUYECKOH HOMEHKJIAType
(IUPAC)

1.5

ChopmupoBaHHOCTE YMEHHUS OIpPEAETSATh BHIBI XUMHYECKOW CBS3U B
OpPraHUYECKUX COCIUHEHUSIX (OJIMHAPHBIE U KPATHBIC)




1.6

ChopMupOBaHHOCTh YMEHUS NMPUMEHATH: MOJIOKEHUSI TEOPHUH CTPOCHUS
oprannueckux BeniectB A.M. bytiepoBa a1 00bSICHEHUS 3aBUCUMOCTHU
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMsI; 3aKOH COXPAHEHUS MACChI
BEIIECTB

YrieBoaopoibl. Kucnoponconepxariue u a30TcoJepKaIIue
OpraHUYECKHUE COeAMHEHUS. BRICOKOMOIIEKYIIPHBIE COSTUHEHUS

2.1

ChopmupoBaHHOCTh YMEHUN TNPUBOAUTHL TpPUBUATBHBIC HA3BAHUS
OTJICNbHBIX OPraHUYEeCKUX BEUIECTB (STWJICH, MPOMWICH, AalleTHIIEH,
STWICHTJIUKOJb, TJIHIEPUH, (eHon, dopmanpiaerun, amneTanbIeru,
MypaBbHHAS ~KHCJIOTa, YKCyCHas KHCJIOTa, OJICMHOBas KHCIIOTA,
CTCapuHOBas KHCJIOTa, TJIOKO3a, (pyKTO3a, Kpaxmai, IeJUII0JI03a,
TJIAIIHH)

2.2

ChopMUpOBaHHOCTh yYMEHHUH XapaKTepU3OBaThb COCTaB, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOWCTBA THIHUYHBIX MPEICTABUTEICH
pa3MYHBIX KIACCOB OPraHUYECKHUX BEHIECTB (METaH, 3TaH, JSTHIICH,
MpONUJICH, aleTwieH, OyrtamueH-1,3, wmerunOyraauen-1,3, OeH301I,
METaHOJI, 3TAaHOJI, STHJICHIJIMKOJb, TJIHIECPHH, (EHOJ, aleTalbICTH /I,
MypaBbUHAass M YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmall, IIeJUII0JI03a,
aMUHOYKCYCHasl KUCJIOTa)

23

ChopMupOBaHHOCTb yMEHHS WIIIIOCTPUPOBATh T'€HETUYECKYIO CBS3b
MEXIY  TUINUYHBIMM  MPEACTABUTEISAMU  PA3IMYHBIX  KJIACCOB
OPraHUYECKUX BEIIECTB YPAaBHEHUAMH COOTBETCTBYIOIIMX XUMHUYECKHUX
PeaKIyii ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (OPMYIT

24

CdopmMupoBaHHOCTH YMEHUS XapaKTepPU30BaTh HWCTOYHUKHU
YTJIEBOJOPOAHOTO CHIPBS (HEDTh, TPUPOAHBINA Ta3, yroyb), CIOCOOBI MX
nepepaboTKH U MPAKTHYECKOe MPUMEHEHUE MPOAYKTOB HepepaboTKu

XUMUA U KU3Hb. PacueTsbl

3.1

CdopmupoBaHHOCTh YMEHUUW BIIAJIETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MEeTOZaX HAy4YHOIO MO3HAHUS, MCIOJIb3YEMbIX B XUMHH TPU HU3YUYEHUU
BEIIECTB M  XUMHYECKUX  SBICHUW  (HAOMIOACHUE, UW3MEpEHUe,
SKCTIEPUMEHT, MOJACIUPOBAHNE), UCTOIB30BATh CUCTEMHBIC XUMHUYECKUE
3HaHUSA U1 IPUHATUS PEIUIECHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTE yMEHHH  COONMIOATh MpaBUiia  MOJIB30BAHUS
XUMHYECKOW TOCyHoi u J1a00paTOpHBIM OOOPYJOBAHHMEM, a TaKKe




InpaBujia 06paH_[CHI/I$I C BCHICCTBAMU B COOTBCTCTBHUU C MHCTPYKIHUAMU 10
BBITTOJIHCHHUTIO Ha60paTOprIX XUMHNYCCKHUX OIIBITOB

33

CdopMHpoBaHHOCTh YMEHHMM IJIAaHUPOBATh W BBINOJIHATH XUMHUYECKUMN
JKCIIEPUMEHT (TIpEeBpallleHUs OPraHUYEeCKUX BEIIECTB MPU HAarpeBaHUH,
MOJIyYCHHE JTWJICHA M M3YyYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEaKLIUU
OpPraHUYECKUX BEILECTB, A€HATypaLus OeIKOB IIPU HarpeBaHUM, LIBETHbIE
peakuuu OeJIKOB) B COOTBETCTBUHU C NMPaBUJIAMHM TEXHHKH O€30MacHOCTH
npu oOpalieHUMH C BEIIeCTBAaMH U J1a0OpaTOpHBIM 000pYyIOBaHHEM;
MPEICTABIATH PE3YIbTAThl XUMUYECKOTO SKCIEpUMEHTa B (hopme 3ammcu
YpaBHEHHI COOTBETCTBYIOIIMX peakiuii u (GopMyrupoBaTh BBIBOJBI Ha
OCHOBE 3THX PE3YyJIbTATOB

34

CdopmMupoBaHHOCTh YMEHUN MPOBOJIUTH BBIYUCIECHUS MO XUMUYECKUM
ypaBHEHUAM (Macchl, 00beMa, KOJMYECTBa HCXOJHOIO BEIIECTBA WU
IPOAYKTa PEaKIuu MO U3BECTHBIM Macce, 00beMy, KOTUYECTBY OJTHOTO U3
HCXOJIHBIX BEIIECTB WM MPOAYKTOB PEAKIIH)

3.5

ChopMupOBaHHOCTh YMEHHH KPUTHYECKH AaHAIU3UPOBATH XUMHYECKYIO
UH(POPMALIMIO, TOTYYaeMyI0 U3 Pa3HbIX HCTOYHHKOB (CPEICTBA MaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue)

3.6

ChopmupoBaHHOCTE yMEHUH COONIOAATH MpaBHJIa  IKOJIOTUYECKU
1€JIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOH NEATEIBHOCTH B IENIX
COXPAaHEHUs CBOEr0 3J0pOBbS M OKPYXKAIOLIEW NPUPOJHOM Cpe.bl,
OCO3HAaBaTh  ONACHOCTb  BO3JCHCTBUS HA  JKHUBBIE  OPraHU3MBI
ONPEACIICHHBIX OPraHUYECKHUX BEUIECTB, MOHUMAs CMBICI IOKa3aTelst
MK (mpenenbHO MOMYCTUMOW KOHIEHTpAIMH), TOSICHATh Ha MpUMeEpax
CrocoObl YMEHBIIIEHUS U MPEIOTBPAIICHUS] UX BPEIHOTO BO3JAEHCTBUS Ha

OpraHnu3M 4YC€JI0BCKa

ITpoBepsieMble rneMeHThI conepkanus (1 cemectp)

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

Teopernyeckre OCHOBBI OPraHUYECKON XUMUH

1.1

[Ipeamer opraHnyeckold XHMMHH: €€ BO3HUKHOBEHME, PAa3BUTHE M 3HAYEHUE B
MOJIyYEHUU HOBBIX BELIECTB M MaTEpHAIOB. Te€OpHsi CTPOECHMSI OPraHUYECKUX
coenunennit A.M. bytnepoBa, ee OCHOBHBIE MOJIOKEHUS




1.2

CtpykTypHble (OPMYJIBI OPraHMYECKUX BelIecTB. [ OMOJOrus, H30MEpHs.
XHUMHUYECKasi CBA3b B OPraHUYECKUX COCAUHEHUSX - OJUHApHBICE U KpPaTHBIE
cBsi3u. [IpencraBienue o KIacCU(PUKAIMA OPTaHUYECKUX BEIIECTB

1.3

Homenknarypa opraHuyeckux CoeMHEHUH (CucTeMaTuyeckas) U TpUBHUAJIbHBIE
Ha3BaHUs BaKHEHIINX MpeCTaBUTENIEH KJIaCCOB OPIraHNYECKHUX BELECTB

Yrnesonopoabl

2.1

AJNKaHBl: COCTaB M CTPOEHHE, TOMOJOTMYECKMH psan. MeraH u JTaH -
MPOCTEUIINE TPEACTAaBUTENIN aJKAHOB: (PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuy 3aMelleHUss U TOPEHMsI), HaXOXKJAECHUE B MPHUPOAE, IMOJy4YEHHE U
IIPUMEHEHHE

2.2

ANKEHBI: COCTaB H CTPOCHHUC, TOMOJIOTHYECKHUI pAa. OTHIIEH U MMpONUJICH -
HpOCTCﬁI.HHG npeaACTaBUTCIM AJIKCHOB: (1)H3quc1<ne U XUMHYECKHE CBOICTBa
(peaKI_II/II/I THAPHUPOBAHUS, TaJJOICHUPOBAHUA, THUApaTAllUHA, OKHCJICHUA U
HOJII/IMepI/BaL[I/II/I), IMOJIYUYCHHUC U MPUMCHCHUC
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Ankanuensl: Oyramuen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus nonuMepusanun). [lonydeHre cHHTETHYECKOTO
KaydyKa U pe3uHbI
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AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, TOMOJOTMUYECKUH psia. ALlETUIIEH -
NPOCTEHIIMKA TMpeACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHUE, (U3NYecKHe U
XMMHYECKHE  CBOMCTBAa  (peakuMM  TUAPUPOBAHHUSA,  TaJIOTEHUPOBAHHSA,
rUpaTaliy, TOPEHUsI), IOJTYyUEHUE U IPUMEHEHNE

2.5

Apenbl. benszon: cocraB, cTpoeHue, (U3MYECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy TraJOreHUpPOBaHMSI W HHUTPOBAHM), IOJIyYEHHE U IPUMEHEHHUE.
Tonyon: cocraB, crpoeHue, (u3N4YeCKHe M XUMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHMS), IMOJTy4YEHHE M NpPUMEHEHHe. TOKCHUYHOCTb
apeHoB. ['eHeTHueckas CBs3b MEXIY YIJIEBOJOPOJAMH, MPHUHAIICKALIMMUA K
pa3IMYHbIM KJ1accaM

2.6

[IpupoaHble HCTOYHMKM yIJIEBOXOPOAOB. IIpuponaHbIi Tra3 W IOIYTHBIE
HedTsHbIe Ta3bl. HedTs u ee mpoucxoxnenue. CriocoOsl nepepadoTku HePTH:
MIEPETrOHKA, KPEKUHI (TePMHYECKHM, KaTanuThudeckuit), nmuponus. [IpomyKTsl
nepepaboTkn HedTH, WX NPUMEHEHHWE B TMPOMBIIUICHHOCTH W B OBITY.
KaMeHHBIH yrosib U NpoIyKThl €ro nepepadoTku

KI/ICHOpO)ICOI[Cp)KaH_II/Ie OpTraHU4YCCKUC COCANHCHUA




3.1

IIpenenbHble  ONHOATOMHBIE CHUPTBL. MeETaHON M OTaHON: CTPOCHHUE,
¢u3nveckne M XHUMHYECKHE CBOWCTBA (pEakiMH C aKTUBHBIMH METaUIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHE), NpUMEHEHHEe. BomopoaHble CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. /IeCTBHE METAHONA M TaHOJA HAa OPTaHU3M YEJIOBEKa.
MHoroaToMHbl€ COMPTHI. DTHJICHIIMKOIb U INIMLEPUH: CTPOEHUE, (pusnueckue
U XMMHYECKHE CBONCTBa (B3aMMOAEWCTBUE CO IIEIOYHBIMH MeETaJUIaMHU,
KayecTBEHHasl peaklMs Ha MHOroaTOMHbIe cnupthl). [leiicTBue Ha opraHusm
yenoBeka. [Ipumenenue rimnepuHa u STUICHITIMKOJIS

3.2

@DeHOI: CTPOCHHWE MOJEKYJbl, (HU3MYecKHe ¢ XUMHUYECKHE CBOWCTBA.
Tokcuunocts henona. [lpumenenue dpeHomna

3.3

Anpaerunpl U KeToHbl. DopManibIeTH]I, alleTAIbICTH: CTpOeHUE, (GU3UIECKUE U
XUMUYECKHE CBOWCTBA (peaKlMM OKHUCICHUS U BOCCTAHOBJICHUS, KAUYECCTBEHHBIE
peakiuun), noy4eHue u MpuMeHeHue

3.4

OHOOCHOBHBIE IpeZieNbHbIE KapOOHOBBIE KHCIOThL. MypaBbUHas U YKCYyCHas
KHUCJIOTBI: CTpOEHHUE, (pu3nyecKkrue W XMMHUYECKHE CBOWCTBA (CBOICTBA, 0OIIUE
JUI KJlacca KHCIOT, peakuus STepuUKalyM), TMOTyYeHHE U TpUMEHEHHE.
CreapuHOBas U OJEMHOBAs KUCIOTHI KaK IMPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIOT. Mblj1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeiicTBHIE

3.5

CrnoxHble 3(Upbl KaK IPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX
s¢upoB. XKupsl. I'maponusz xupos. [Ipumenenue >xupoB. buonorudeckas poib
KHUPOB

3.6

YrneBoabl: cocTaB, KIacCU(PUKAIUS yTICBOIOB (MOHO-, M- U TIOJUCAXAPHUJIBI).
I'moko3a - mpocTedmmii MOHOCaXapHuI: OCOOEHHOCTH CTPOCHHS MOJIEKYJIH,
(bu3MYecKne U XMMUYECKHE CBOWCTBA (B3aMMOJCHCTBUE C THAPOKCHIOM MEIHN
(IT), oxucnenne aMMHaYHBIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBIeHUE,
OpO’KeHHE TIIOKO3bl), HAXOXKJIEHUE B MPUPOJE, MPUMEHEHHEe, OMOIOrhYecKas
poinb. ®oTtocuntes. PpykTo3a Kak U30Mep TIIOK03bl. Kpaxman u 1emntono3a Kak
npupoaHbsie noaumepbl. CTpoeHue Kpaxmana U Leunono3bl. dusnueckue u
XMMHYECKHE CBOMCTBA Kpaxmaia (THIpoJIn3, KadeCTBEHHAs PeakIysi ¢ HO0M)

A3oTconepikale OpraHn4eckiue CoeAMHEHNS

4.1

AMUHOKHUCIIOTHl Kak am(poTepHble OpraHuYeckue coenuHeHus. dOusnueckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIIOT (Ha MpuMepe IuuuHa). buomormueckoe
3HaYeHUE aMMHOKUCIOT. [lenTu bl




4.2

benkun kak DpUpOAHBIE BBICOKOMOJEKYISpHbIE coeauHeHus. IlepBuuHas,
BTOPUYHAS M TpPETHYHAs CTPYKTypa OelKoB. XHWMHYECKHE CBOHCTBAa OEIKOB:
TUIPOJIN3, ACHATypallnsl, KaYECTBEHHbIE PEAaKIIMK Ha OEIKU

BrIicokOMONEKyIISIpHBIE COETMHEHUS

5.1

OCHOBHBIE TIOHSTHSA XHMHH BBICOKOMOJICKYJIAPHBIX COCHHHGHHﬁZ MOHOMED,
noJmmmep, CTPYKTYpPHOC 3BCHO, CTCIICHb ImoJimmMepu3anunu, CpCaHsAA
MOJICKYJISIpHAadA Macca. OcHoBHbBIE METOAbl CHUHTC3a BBICOKOMOJICKYJISIPHBIX
COCIUHEHUI - nojimMepu3anus U NOJUKOHACHCAUA
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DKCIEpUMEHTAIBHBIE METOJABl HM3YyYEeHHs] BEIIECTB W MX MPEBPAICHUI:
O3HAaKOMJIEHHE C oOpaslamMu TMPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH,
macTMace, KaydykoB. [loidyyeHre CHHTeTHYEeCKOro KaydyKa U Pe3UHbI

[TpoBepsieMmble TpeOOBaHU K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTeNbHON POTrpaMMBI (2 cemecTp)

Kon

[IpoBepsiemble npeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeNIbHON MTPOrpaMMBbl CPETHEr0 00IIIero 00pa3oBaHUS

pe3ynbTaTta

TeOpeTI/I‘-ICCKI/IC OCHOBBI XMMHUH

1.1

Bnagenue cucteMol XMMUYECKMX 3HAHUW, KOTOpas BKIIOYAET:
OCHOBOIIOJIATral0IINe TOHITHS (XUMHUYECKUHN JIEMEHT, aTOM, dJIEKTPOHHAs
obonouka artoma, S-, p-, d-IMEKTPOHHBIE OpPOWTAIM aTOMOB, WOH,
MOJIEKYJIA, BAJICHTHOCTh, JIEKTPOOTPHULATEIBHOCTD, CTEIIEHb OKHCIICHHUS,
XUMHYECKasi CBsI3b, MOJb, MOJIIpHasT Macca, MOJSPHBIH 00beM,
KPUCTAJUTMYECKAsl PEIIETKa, TUTBI XMMUUYECKUX PEaKuil (OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE, 3K30- M JHAOTEPMUYECKHUE, PEAKIUH HOHHOIO
oOMeHa), pacTBOp, DJIEKTPOIUTHI, HEAICKTPOIUTHI, IICKTPOIUTHICCKAS
JTUCCOIMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XWMUYECKOU
peakuuu, XHWMHUYECKOE paBHOBECHE); TEOpPUHM U 3aKOHbI (Teopus
BJIEKTPOJIUTUYECKON  auccouuanuu, llepmogmueckuit 3axkon  JI.M.
MenzeneeBa,  3aKOH  COXPAaHEHHS  MAaccChl),  3aKOHOMEpPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOJIOTMUECKUE CBEICHHS O CBOMCTBAX,
cocTaBe, IOJYYEHUH U O€30MaCHOM HCIIOJIb30BAHUU  Ba)KHEHIIMX
HEOPraHMYECKUX BEHIECTB B OBITY W TPAKTHYECKON AeATeIhbHOCTH

YCJIO0BCKa




1.2

ChopMUpOBaHHOCTH YMEHHUH BBIABIATH XapaKTE€pPHbIE MPHU3HAKH U
B3aUMOCBSI3b M3YYCHHBIX [OHATUN, TPUMEHITh COOTBETCTBYIOLINE
MIOHATHUSA IPY ONIMCAHNUN CTPOEHUS U CBOMCTB HEOPraHUYECKUX BELIECTB U
WX TPEBpALEHUI; BBIABIATH B3aUMOCBS3b XWMHYECKMX 3HAHMU C
MOHATUAMM W IPEACTABICHUSAMU  JPYTHX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB

1.3

Brnagenne OCHOBHBIMH METOJaMU HAyYHOTO TIO3HAHUSA BEIIECTB U
XUMHUYECKHX  SIBICHUH (HaOJiroleHue, W3MEpeHHe, OKCIEPHUMEHT,
MO/ICJIMPOBAHUE)

1.4

ChopMUpOBaHHOCTh YMEHHH OIPENENATh BAJICHTHOCTh W CTEIEHBb
OKHCIJICHHSI XUMUYECKUX JIEMEHTOB B COCJMHEHHAX PA3IMYHOTO COCTaBa,
BUJ XHMHYECKOW CBsA3M (KOBAJCHTHAs, WOHHAs, MeETaJUTMYECKas,
BOJOPO/HAs) B COCNMHEHUSAX, TUI KPUCTALIMYECKOH  pEUIeTKH
KOHKpPETHOTO  BellecTBa  (aTOMHas,  MOJIEKYJISIpHas,  HMOHHAsd,
MeTaJuIndecKast)

1.5

ChopMHpOBaHHOCTh YMEHUN OIpPEAEATh XapaKTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COEAUHEHHI

1.6

CdopmupoBaHHOCTh YMEHUSI KJIacCU(UUIMPOBATH XUMUYECKUE PEaKIuu
[0 Pa3IWYHBIM TMPU3HAKAM (YUCIy U COCTaBy pearupyrolnx BeElIecTB,
TeroBoMy d(hdexkTy peakiuu, H3MEHEHHIO CTENeHeH OKHUCIICHUs
AJIEMEHTOB, O0OPAaTUMOCTH PEAKINH, YIACTHIO KaTaanu3aTopa)

1.7

ChopmupoBaHHOCTE ~ YMEHHH  COCTaBISATh  ypaBHEHUS  peakuit
pPa3IMYHBIX THWIIOB, IIOJHBIE W COKpALICHHbIC YPAaBHEHUS pPEaKIUi
WOHHOTO OOMEHA, YYWTHIBAsK YCJIOBHUSA, IPH KOTOPBIX 3TU PEAKIUU UIYT
J10 KOHIIa

1.8

ChopMupoBaHHOCTb YMEHHMH TPOBOAUTH pPEAKLMH, MOATBEPXKIAIOIINE
KAueCTBEHHBIM  COCTAaB  pPA3JIMYHBIX  HEOPraHUYECKHX  BEIECTB,
pacro3HaBaTh OINBITHBIM ITyTEM HOHBI, NPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

1.9

CpopMHUpPOBAaHHOCT, YMEHUN pPACKPBIBaTh CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN MOCPEICTBOM COCTABIEHHUS AJIEKTPOHHOIO
OanaHca 3TUX peakuui

1.10

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ 0OBACHATH 3aBUCUMOCTb CKOpPOCTH




XMUMHUYECKON peakiuy OT pa3InyHbIX (PaKTOPOB

1.11

CpopMUpPOBAaHHOCT, ~ yMEHUH  OOBSACHATH  XapakTep  CMEUIEHUs
XMMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JEHCTBUS
(npunnun Jle HlaTtenbe)

061112[5{ N HCOPraHHU4YCCKasd XUMUS

2.1

CchopMupoBaHHOCTb YMEHHMH packpbiBaThb cMbicl [lepuoandeckoro
3aKOHA .. Menneneena u JEMOHCTPUPOBATH ero
CHCTEMATH3HPYIONIYI0, O0BSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIIUU

2.2

ChopMHUpPOBAaHHOCTh YMEHUW XapaKTEepPU30BaTh SJIEKTPOHHOE CTPOCHHUE

aTOMOB XHMMHMYECKHUX »djeMeHTOB 1 - 4 mnepuonoB Ilepuommueckoit
CUCTEeMbl XUMHUYeCKUX 3neMeHToB J[.M. MenneneeBa, UCIIONb3ys MOHSATHS
"s-, p-, d-onexTpoHHBIE OpOHTanu", '"JSHepreTuueckue ypoBHU",

O0BSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB
U MX COCQUHEHUH II0 nepuogam u rpymmnam llepuonnueckonn cuctemsl
XuMHYecKux 3eMeHToB /.M. MenaeneeBa
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CdopmupoBaHHOCTh YMEHUH XapaKTepu30oBaTh (OMHUCHIBATh) 0OIIME
XMMHUYECKHE CBOICTBAa HEOPraHMYECKHX BEIIECTB Pa3jIMYHBIX KJIACCOB,
HNOATBEPXKIaTh  CYIIECTBOBAHME  T€HETHYECKOM  CBSI3M  MEXAY
HEOPraHUYECKUMHU BEIIECTBAaMU c MIOMOIIBIO ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI
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ChopmupoBaHHOCTE  yMEHHH  YCTaHABIMBATh  MPUHAICIKHOCTH
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OIpPEAEICHHOMY Kiaccy
(rpynmne) coeauHeHU# (MPOCTHIE BEIIECTBA - METAUIBl M HEMETAJUIbI,
OKCH/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIE THUIPOKCUIBI, COJIN)

2.5

ChopMupoBaHHOCTb YMEHHUI HCMOIb30BAaTh XMUMHUYECKYIO CHMBOJIMKY
JUIS COCTaBJIEHUS (JOPMYJT BELIECTB U YPaBHEHUN XUMHUYECKUX PEaKIHi,
cucrematnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJENbHBIX HEOPraHMYECKUX BEINeCTB (YrapHbId ra3, yrieKHCIbId ras,
aMMHUaK, raiieHas U3BeCTb, HETalleHas U3BECThb, IUThEBAs COJA, MUPUT U

IpyTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHHM XapakTEepU30BaTh (OMHUCHIBATH) OOIIHE
XMMHAYECKHE CBOWCTBA HEOPraHWYECKHUX BEIIECTB PA3JIUYHBIX KIIACCOB,
NOJATBEPXKIIAaTh  CYIIECTBOBAHUE  TCHETHYECKOW  CBSI3U  MEKIY
HEOpPraHUYECKUMU BEIIECTBAMH c MTOMOIIBIO ypaBHEHHIA
COOTBCTCTBYIOIIUX XUMHNYCCKHNX peaKLII/Iﬁ




2.7

ChopMupOBaHHOCTh YMEHMU TUIAHUPOBATh U BBIMOJHATH XUMHUYECKUN
9KCIIEPUMEHT (pa3jIoKEHHE IMEepOKCHJa BOAOpPOAa B IPUCYTCTBUU
KaTajau3aTopa, OIpeNIeJeHHE Cpeabl PacTBOPOB BELIECTB C IOMOIIBIO
YHUBEPCAJIbHOTO HWHAMKATOpa, BIUSHUE pa3lW4HbIX (PAKTOpOB Ha
CKOpOCTb ~ XMMHYECKOH  peakluH, peakquud HOHHOTO  OOMeEHa,
Ka4eCTBEHHbIE peakIUM Ha CyJab(aT-, KapOOHAT- M XJOpPUA-aHUOHBI, Ha
KaTHOH AaMMOHMS, peIIeHHEe DSKCIEePUMEHTANbHBIX 3aJad M0 TeMaM
"Metamns" u "Hemeramisl") B COOTBETCTBUM C IpPaBUIAMHM TEXHUKH
0€30MacHOCTH TpH OOpalleHuH C BeUlecTBaMU M JIAOOPaTOPHBIM
000pyI0BaHNEM; TIPEACTABIATH PE3yIbTaThl XUMUYECKOTO KCIIEPUMEHTA
B (Qopme 3anmucu  ypaBHEHHH COOTBETCTBYIOIIUX peakuud U
(hopMynHupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIHTAaTOB

2.8

ChopmupoBaHHOCTE  yMEHHMM  cOONMIOJATh MpaBuUjia  MOJIb30BAHUS
XUMHUYECKOH TOocynoil u 1a00paTOpHBIM OOOpPYJOBaHHMEM, a TakKke
MpaBUiia OOpAIIEHHS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIMSIMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB

2.9

ChopMupoBaHHOCTE YMEHUH XapaKTePU30BATh XUMHYECKHE IPOIIECCHI,
JeKaNMe B OCHOBE NPOMBIIUICHHOTO TIONYYEHUS CEPHON KHCIIOTHI,
aMMHaKa, a Takke CGHOPMHUPOBAHHOCTh TMPEACTaBICHUN 00 00mux
HAYYHBIX MPHHIUIAX U JKOJOTHMYECKUX MpoOJieMax XHMHUYECKOTO
TIPOM3BOJICTBA

XUMUA U KU3Hb. PacueTsl

3.1

ChopMupoBaHHOCTE TPEACTABICHUH O XHUMHUYECKOH COCTaBIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XUMHUU B MO3HAHUM SIBJICHUMN
pUPOabI, B (HOPMUPOBAHUHN MBIIUICHUS H KYJIbTYypbl JIMYHOCTH, €€
(yHKIMOHATBHOM ~ IPaMOTHOCTH,  HEOOXOAMMOW  JJii  pelieHus
NPAaKTHYECKUX 3aa4 U SKOJIOTHYECKH OOOCHOBAaHHOTO OTHOLICHHS K
CBOEMY 3[IOPOBBIO U MPUPOTHOM cperie

3.2

ChopMupOBaHHOCTh YMEHHH KPUTHYECKU AaHAIU3UPOBATh XUMHUYECKYIO
nHPOPMAIIHIO, TTOTyYaeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeICTBAa MacCOBOM
KOMMYHHUKAIIH, ceTh IHTepHeT U npyrue)
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CdopmupoBaHHOCTh yMEHHMH COONIOAATH MpaBWIa  3IKOJIOTUYECKU
1€JIeCO00Pa3HOT0 MOBEACHUS B ObITY U TPYAOBOM NEATEIBHOCTH B LEJIX
COXPaHEHHUS CBOETO 37I0POBbs  OKPYIKAIOLIEH MPUPOIHON Cpe/Ibl

3.4

(Oco3HaBaTh OIIACHOCTD BOSILGI‘;ICTBI/IH Ha KHUBBIC OpraHM3Mbl




OIPCACIICHHBIX BCIICCTB, IOHUMAA CMBICJI ITOKA3aTCIIA HI[K, IIOSACHATH Ha
MpUMEpax CrocoObl YMEHBIICHHS W TPEAOTBPALICHUS HUX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YeJIOBEKa

3.5

ChopMUpOBaHHOCTH YMEHUH MMPOBOJAUTH BBIUUCIECHHUS C UCTIOIb30BaHUEM
TOHATHA ""MaccoBasi JIOJIS BEIIECTBA B pacTBOpe", 0ObEMHBIX OTHOIICHUN
ra3oB MPU XUMHUYECKUX PEAKITUAX, MACChI BEIIECTBA HJIK 00beMa ra3oB 1o
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WU O0bEeMy OJIHOTO W3
yYacTBYIOIIMX B PEAKIMH BEIIECTB, TEIUNIOBOro 3(¢eKkTa peakiuu Ha
OCHOBE 3aKOHOB COXpaHCHI/I}I MacCCbl BCHICCTB, HpeBpameHI/m nu
COXpaHeHI/ISI BHCPFI/II/I

[TpoBepsiembie 371EMEHTHI CoZiep KaHus (2 cemecTp)

Kon

HpOBepHeMHﬁ OJICMCHT COACPIKAHUSA

TeopeTnyeckrue OCHOBbI XUMUU

1.1

XuMudeckuil 35eMeHT. AToM. SIapo aroma, U30TONBI. DJIEKTPOHHAs 000JI0UKa.
DHEpreTUYECKUe YPOBHH, MTOAYPOBHU. ATOMHBIE OpOUTamy, S-, p-, d-2JIEMEHTHI.
OcoOeHHOCTH pacTipefieNIeHNs SJIEKTPOHOB 110 OPOUTAISIM B aTOMAax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIHsI aTOMOB

1.2

[lepuognueckuii 3akoH u llepuonnueckas cucreMa XUMHUYECKHX DJJIEMEHTOB
J.M. MenneneeBa. CBsi3b NepUOAMUYECKOTO 3aKoHa U lleproanueckoil cucremsl
XuMu4eckux dnemeHToB [[.M. MeHaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOM€pHOCTI/I N3MEHEHHS CBOWCTB XHMHWUYECKHX DJJIEMEHTOB WM
O6pa?>yeMI>IX HMHU IIPOCTBIX MW CJIIOKHBIX BCIICCTB IO I'pyHnmnaM MU IICPHUOJaM.
3HayeHHEe NePUOJUUECKOr0 3aKOHA B Pa3BUTHH HAYKH

1.3

CrpoeHne BemecTBa. XHMMHYECKas CBs3b. DBuabl XUMHYECKOH  CBS3U
(KoBaJIeHTHasi HEMOJIApHAas W TOJSApHAas, HOHHas, MeTajuinyeckas). HoHsl:
KaTUOHBI M aHMUOHBI. MexXaHM3Mbl OOpa30BaHUS KOBAJIEHTHON XHMHYECKOM
CBs3M (OOMEHHBIN U JOHOPHO-AKLENTOPHBIN). BogoponHas cBs3b

1.4

BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BCHICCTBa MOJICKYJISIPHOI'O U HEMOJICKYJIAPHOTO CTPOCHMA. 3aKOH ITOCTOSHCTBA
CcoCTaBa BellecTBa. THIIBI KpUCTAJUIMYCCKUX PCUHICTOK. 3aBHCHUMOCTh CBOMCTBa
BCIICCTB OT THIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKH. Ilonsatue o AUCIICPCHBIX
cucteMax. VICTUHHBIE M KOJUIOUJHBIC PaCTBOPLIL. MaccoBasi [0yl BEIIECTBa B




pacTtBope

1.6

Knaccudukanums HEOPraHUYECKUX COCIMHECHUM. Homenknarypa
HEOPraHUYECKHUX BEIECTB

1.7

Xumudeckass — peaknusa.  Knaccudukamus — XMMUYECKHX — peakiuid B
HEOPraHMYECKON M OPraHUYECKOW XMMUHU. 3aKOH COXPAHEHHS MAacChl BEIIECTB,
3aKOH COXPaHEHHUsSI U MIPEBPALICHHS SHEPTUU TIPU XUMHUECKHUX PEeaKIHsIX

1.8

CKOpOCTb peakinu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMHueckoe paBHoBecue. MDakTopbl, BIUAIOLIME Ha
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuanun Jle [larense

1.10

DnekrponuTHyeckas aucconuanus. CHibHbIE M cllaOble 3eKTponuThl. Cpena
BOJHBIX PACTBOPOB BEIICCTB: KHCIAs, HEWTpalibHas, Inejdo4yHas. Peakiuu
HOHHOr0 0OMeHa

OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC pcakuuu

Heoprannueckas xumust

2.1

Hewmeramnsl. [lonoxenue HemetamwioB B [lepuoanyeckoii cucTeMe XUMUUYECKUX
anemenToB J[.M. MenzaeneeBa U 0COOCHHOCTH CTPOEHUSI aTOMOB. Duzndeckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMepe KHUCIOpoaa,
cepsl, pocdopa u yrieposa)

2.2

XUMHYECKUE CBOMCTBA Ba)XKHEHIIMX HEMETA/IOB (TajJOreHOB, CEpbl, a30Ta,
dbochopa, yrimepoma HW  KpPEeMHHS) H HX  COCAMHCHUU  (OKCHOB,
KHCJIOPOJICOACPIKAIIUX ~KHUCIIOT, BOJOPOMHBIX coenuHeHuid). I[lpumenenue
Ba)KHESHIITUX HEMETAJUIOB M UX COCTUHEHHI
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Mertamnsl. [lonoxenune meramioB B llepnonnueckoil cucreMe XMMHUYECKUX
anemeHToB [I.M1. MenneneeBa. OcOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YeK
aToMoB MeTaiioB. Obme pusnueckue cBoicTBa MeTaisioB. CIUIaBbl METAJIOB.
DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaJIIOB

24

XUMUYECKHE CBOICTBAa Ba)XHEHIIMX METAIIOB (HATPUM, Kaauil, KalbLHi,
MarHui, aJlOMHHHH, ITUHK, XpOM, XKeJIe30, Melb) U UX coeauHeHui. OOmme
croco0bl NOTy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B ObITY U TEXHHKE




2.5

I'eneTnueckas CBs3b HCOPraHNYCCKUX BCUICCTB, MPHUHAJICIKAIIUX K PA3JIMIHBIM
Ki1accaM

XUMHUS U )KU3Hb

3.1

Ponp xumum B oOecrieueHMHM SKOJOTHYECKOW, DHEPreTUYECKOW W THIIEBON
0€301acHOCTH, Pa3BUTHH MEAUIMHBI. [ToOHATHE O HAyYHBIX METOJaxX MO3HAHMS
BEIIECTB M XUMUYECKHUX PEaKIIHiA

3.2

[IpencraBnenuss 00 OOMMUX HAYYHBIX MPHUHIIUIAX MPOMBIIUICHHOTO MOJIYYCHUS
BOXHEUIIMX BEMIECTB. YEIOBEK B MHUPE BELIECTB M MATEPHAIOB: BAKHEHIIWE
CTPOUTENBHBIE MaTepUajbl, KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKIIO,
KepaMHKa, MaTepuajbl IJs SJIECKTPOHUKUA, HAHOMATEpHasbl, OPTaHMYECKHE U
MUHEpaJIbHBIC YI00pEHUS
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XumMusa U 300POBLEC HYCJIOBCKA: IIpaBHJIa MCIIOJIB30BAHUA JICKAPCTBCHHBIX
npenaparoB, IIpaBUJIa 0C30I1aCHOr0 HCIMOJIb30BAHMS IpernapaToB OBITOBOM
XHMHH B ITIOBCEIHECBHOM KU3HU
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