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2. Mecto y4eOHo# aucuumiunbl B IIIICC3:
B yueb6HOM 11aHe yueOHas AUCHUIUIMHA « XUMUSD BXOJIUT B COCTaB IIUKJIA
poUIBHBIX 00111e00pa30BaTENbHBIX YUSOHBIX TUCIUTUINH.

3. leau u 3agaun y4eOHOH NMCHUILIMHBI — TPEOOBAHMS K pe3yJibTaTaM
OCBOEHUSI Y4eOHOH JUCIUNIMHBI.
ConepxaHue TporpamMmbl  «XHUMHS»  HAmpaBiICHO Ha  JTOCTHD)KCHHE

CJIEIYIOIINUX LETICH:
dbopmupoBaHrue y OOy4YarOMIMXCS YMEHHUSI OLIEHUBATh 3HAYMMOCTb XMMHYECKOTO
3HAHUS I KaXI0TO YEJIOBEKa;
dbopmupoBaHrue y OOYy4YalOIMIMXCS IIEJIOCTHOTO MPEACTABICHUS O MHUPE U POJH
XUMUH B CO3JJaHUN COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI MUPA,
YMEHUS OOBSICHATH OOBEKTHI W TMPOIECCHl OKPYKAMOIIEH IeHCTBUTECIBHOCTH:
IIPUPOTHOM, COMAIIBHOM, KYJIBTYPHOU, TEXHUYECKON CPEBI, HCIOJIB3YS AJISI 3TOTO
XUMUYECKUC 3HAHUS;
pa3BUTHE y OOYYAIONMMXCS YMEHHUU pa3nuydarh (HakThl M OIICHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUJICTh UX CBSI3b C KPUTCPUSIMH OIICHOK U CBS3b KPUTEPHUEB C
OTIPEJICTICHHOW CHUCTEMOM IIeHHOCTeH, (opmynupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIIHIO;
npuoOpeTeHne 00yJaroIUMHUCS OIbITa pa3HO00pa3HOM NeATEILHOCTH, TTIO3HAHMS
Y CaMOTIO3HAHUS; KJIFOUEBBIX HABBIKOB, UMEIOIUX YHUBEPCATLHOE 3HAYCHUE IS
pa3NUYHBIX BHUIOB JIEATEILHOCTH (HABBIKOB pEIICHUS NpoOJieM, TMPUHATHUS
pelIeHui, ToucKa, aHaiau3a W o0paboTku uWHGOPMAIMK, KOMMYHUKATHUBHBIX
HABBIKOB, HABBIKOB HW3MEPEHHM, COTPYIHUYECTBA, OE30MACHOTO OOpaIleHUs C
BEII[ECTBAMH B ITOBCETHCBHOW KU3HH).

OcBoeHue cojaepkaHusi y4yeOHOM JUCHUIUIMHBI «XUMHUs», OOecreuynuBaeT
TOCTIKCHHE CTYJACHTAMH CIICIYIONIUX PE3yIbTaTOB:

o JUYHOCTHBIX

- YyBCTBO TOPJOCTH M YBAXKEHHS K HUCTOPHUH M JOCTHKEHHUSM OTEYECTBEHHOM
XUMUYECKON HAyKH; XHMHYECKH TPaMOTHOE TOBEJCHHE B MPOQECCHOHATBHON
NEATETPHOCTH W B OBITY TpU OOpalieHMH C XUMUYECKUMH BEIIECTBAMH,
MaTepHaJaMH U MPOIIeCCaMHu;
- TOTOBHOCTh K TPOJIOJDKCHHUIO OOpa30BaHWS M TIOBBIINICHUS KBaTWM(UKAIMK B
n30paHHOW TPOo(PeCCHOHANEHON NEATeTbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETECHITUH B ATOM;



- YMEHHE€ WCIOJb30BaTh JOCTH)KEHHS COBPEMEHHOM XHMHYECKOM HAyKH H
XUMHUYECKUX TEXHOJOTUH MJi MOBBIIIEHUS COOCTBEHHOI'O HHTEIIEKTYaJbHOTO
pa3BUTHA B BBIOpAaHHON NTPO(ECCUOHAIBHON EATENBHOCTH;

MeTaIpeIMETHBIX
- MCIOJIb30BAHUE PA3IMYHBIX BUIOB IIO3HABATEIBHON JEATEIBHOCTH U OCHOBHBIX
UHTEIJICKTYyallbHBIX Omepaluii (MOCTaHOBKU 33Aaud, (HOpPMYIHpPOBAHHS THIIOTES,
aHallM3a M CHHTE3a, CpPaBHEHMs, OOOOIEHWs, CUCTEeMAaTHU3allMH, BBISIBICHUS
NPUYUHHO-CJIEICTBEHHBIX CBSA3EH, MOMCKA aHAJIOTOB, (JOPMYIUPOBAHUS BBHIBOJIOB)
JUISl pELICHHs MOCTaBJIECHHOM 3a/layd, TPUMEHEHUE OCHOBHBIX METOJ0B MO3HAHUSA
(HaOmroieHNs, HAYYHOTO OJKCHEPUMEHTA) JUIA HU3YYEHHUs Pa3IUYHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M MPOLECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOIMMOCTh
CTaJIKUBaThCA B IpodeccrnoHalIbHOM cdepe;
- HCIOJIb30BAHUE PA3JIMYHBIX HWCTOYHHUKOB JUIS TOJYYEHUS XUMHYECKOU
uHpOpMallMK, YMEHUE OLICHUTh €€ JOCTOBEPHOCTh AJIs JOCTUKEHHS XOPOIIUX
PE3yJIbTaTOB B MPOPECCHOHATBHOM cdepe;

PEIMETHBIX

1) copmMupoBaHHOCTH MpPEACTABICHUI: O MAaTEpUAIBLHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX M TO03HABAEMOCTH SIBJIICHUW MPUPOJBI; O MECTE€ W 3HAUCHHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ POJH B OOECIEYEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM 3KOJIOTHYECKOW, SJHEPreTUHUECKON 1
NUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHHKOB DHEPIUH, B o0ecrnieueHnun PalMOHAIIBHOIO
IPUPOJIOTIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
Yel0OBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM CPELE;

2) BIaJeHUE CHUCTEMOM XUMHUYECKHMX 3HAHUW, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAralole IMOHATUS (IOMOJHUTEIPHO K CHCTEME MOHSATHI 0a30BOTO
YPOBHS1) - U30TOIIbI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHME aTOMa, THOpUIN3aIus
aTOMHBIX opOuTaneil, xumudeckas cBsi3b ("T " u "", KpaTHbIE CBSI3M), MOJSIpHAs
KOHLIEHTpalus, CTPYKTypHas ¢popmyia, n3oMepus (CTpyKTypHas, reoMeTpruuecKas
(uMc-TpaHC-U30MepHsi), TUIBI XMUMHYECKUX peakuuid (FroMO- M TE€TepOTrCHHBIE,
oOpatuMble W HEOOpaTHUMBbIE), PACTBOPHI (MCTUHHBIC, TUCIEPCHBIC CHUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENEHb UCCOLUAIMH, 3JIEKTPOIN3, KPEKUHT, pUPOPMUHT);
TEOPUH M 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHMS, JIekKaIlUue B
OCHOBE TOHMMAaHHWS NPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHUX SIBICHH,
COBPEMEHHBIE MPEJCTABICHUS O CTPOCHUH BEILIECTBA HA AaTOMHOM, MOJIEKYJISIPHOM
YU HAIMOJEKYJSIPHOM YPOBHSX; MPEIACTaBICHUS O MEXAHU3Max XUMHUYECKHX
peakuuii, TEpMOAMHAMMYECKMX W  KHUHETHYECKMX 3aKOHOMEPHOCTSAX  MX
POTEKaHUs, O  XHWMHYECKOM  PpPaBHOBECHHM,  JUCHEPCHBIX  CHCTEMAX,
(dakToIIOTUYECKUE CBEICHHMSI O CBOICTBaX, COCTaBe, MOJyUYEHUH U O€30MacHOM
UCIIOJIb30BaHUU BaKHEHIINX HEOPTaHUYECKUX M OPIraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOM  JESATENbHOCTH  4YEJOBEKa; OOIMX  HAyYHBIX  MIPHUHIMIAX
XUMHUYECKOTO TPOU3BOJACTBA (HA MpUMEpPE NPOU3BOJICTBA CEPHON KHUCIOTHI,
aMMuaKa, MeTaHoJa, nepepadoTKu HEPTH);

3) cpopMUpPOBaHHOCTb YMEHHMI BBISBISATH XapaKTepHble NPHU3HAKH U
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B3aMMOCBSI3b M3YYECHHBIX NOHITHI, MPUMEHSITh COOTBETCTBYIOLLIME IMOHATUS MPHU
OMMCAaHWUU CTPOECHHSI U CBOMCTB HEOPTAHMYECKUX M OPraHUYECKUX BEIIECTB U UX
MPEBPAILCHUN; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUW C TOHATHUSMH U
MPEACTABICHUSIMHU JIPYTUX TPEAMETOB HJisi O0Jiee OCO3HAHHOIO TOHMMAaHUS |
OOBSCHEHUSI CYIIHOCTH MAaTEpPUAIbHOIO €IUHCTBA MHpA; HCIOJIb30BaTh
CUCTEMHBIE XMMUYECKHE 3HAHUS JUIsI OOBSICHEHHUS U MPOTHO3UPOBAHUS SIBJICHUH,
MMEIOIIUX €CTECTBEHHOHAYYHYIO IIPUPOAY;

4) chopMHPOBAHHOCTh YMEHUN HMCTOJIB30BaTh HANMEHOBAHUS XHUMHYECCKUX
COCIMHEHUN MEKIYHAPOJHOTO COK3a TEOPETHYECKOM M NPHUKIATHOM XMUMHUHU M
TPUBUAJIbHBIE HA3BaHUS BEUIECTB, OTHOCSIIMXCA K M3YYEHHBIM KJlaccaM
OpraHMYEeCKUX M HEOPraHMYECKUX COEAMHEHMI; HCIOJb30BaTh XHWMHYECKYIO
CHUMBOJIUKY JIJISl COCTaBICHUS (POPMYJ HEOPTAaHUYECKUX BEIIECTB, MOJCKYISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTBIX, COKpAIIEHHBIX M CKEJIETHBIX) (opmys
OPraHMYECKUX BEIIECTB; COCTABIATh YPAaBHEHMSI XUMHUYECKHX pEaKUUd W
pacKkpbpIBaTb MX  CYIIHOCTb:  OKHCIIMTEJIBbHO-BOCCTAHOBUTEJIBHBIX  PEAKIMM
IOCPEACTBOM COCTAaBJICHHUS DJJIEKTPOHHOTO OanaHca 53TUX peakuuil; peakuui
MOHHOTO OOMEHa IyTeM COCTaBJICHHUS HMX TMOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUH; peaklUuid THapoin3a, Peakiuil KOMIUIEKCOOOpa3oBaHus (Ha mpumepe
T'MJIPOKCOKOMIUIEKCOB IIMHKAa M QJIIOMHMHMS); TOATBEPKAAaThb XapaKTEpHbIE
XUMHUYECKME CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U
3aIUCSAMH YPABHEHUN XUMHUUYECKUX PEAKIINN;

5) chopMuUpOBAHHOCTh YMEHUN KIACCU(PHUIMPOBATH HEOPIaHHUYECKUE U
OpraHMYECKUEe BEUIECTBA M XHMMHYECKHE PpEaKIMH, CAMOCTOSTEIBHO BBIOMPATH
OCHOBAHMSI U KPUTEPHUH IJI KJIaCCU(PUKAILIMN U3YYaeMbIX XMMUYECKUX OOBEKTOB;
XapaKTEepPU30BaTh COCTAB M Ba)XKHEWILIME CBOMCTBA BEUIECTB, MPUHAIICKANUX K
ONpEJENCHHBIM KJlaccaM W TpylnaM COeJUHEHUH (IPOCThIE BEIECTBA, OKCHIBI,
THJIPOKCHUJIBI, COJM; YIJIEBOJAOPOIbI, MPOCThbie AQUPHI, CHUPTHL, (QEHOIBI,
aJIbJIETU]Ibl, KETOHbI, KAPOOHOBBIE KHUCIIOTHI, CJIOXKHBIE 3(PUPHI, KUPBI, YIIIEBODI,
aMHUHBI, AaMMUHOKHUCJIOTBI, OCJIKH); MPUMEHSATh 3HAHUS O COCTaBE U CBOWMCTBAx
BEIIECTB  JUISI  SKCHEPUMEHTAJIBHOW  IIPOBEPKM  THUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEM MPOTEKAaHUs XHUMHYECKUX PEAaKUMd W MPOrHO3UPOBAHMS
BO3MOYKHOCTEHN UX OCYILIECTBIICHUS,

6) chOpMHUPOBAHHOCTh YMEHUH MOJATBEP)KIaTh Ha KOHKPETHBIX MpPHUMEpPax
XapaKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COETMHEHUM OT
KPaTHOCTH Y TUNA KOBaJeHTHOU cBs3u ("T " u ""), B3aUMHOIO BJIMSIHUSI aTOMOB U
Ipyni aToMOB B MOJIEKYJIaX; a TakKe OT OCOOCHHOCTEW pean3ali pa3iIudHbIX
MEXaHU3MOB MMPOTEKAHUS PEAKLIUIA;

7) chopMHUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHUM) M HOHOB XHMHYECKHUX
saneMeHToB 1 - 4 mepuonoB Ilepuomuueckoit cucremsl J[.MI. MenaeneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, HCIONB3ys mouatus "s", "p", "d-amekTponHBIE"
opOUTaIM, SHEPreTUYECKHEe YPOBHU; OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU COCAUHEHUN 110 EpUoAaM U
rpyIam;

8) BJIaJleHWE CUCTEMOW 3HAHMK O METOAAX HAYYHOTO IO3HAHUS SIBICHHIM

3



IPUPOABI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaxX M YMEHHUSIMH NPUMEHSTH 3TU
3HAHMS TIPU HKCIIEPUMEHTATBLHOM HCCIEAOBAaHUM BEIIECTB U JUISI OOBSICHEHUS
XUMHUYECKUX SIBJICHUM, UMEIOIIMX MECTO B MPHUPOAE MPAKTUUECKOU NIEeATETbHOCTH
YeJIoBeKa U B MIOBCEIHEBHOM KU3HH;

9) chopMHUPOBAHHOCT, YMEHHI TPOBOAUTH PACUYEThl MO XUMHUYECKUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUYECKUX
BEMYMH (Macchl, O0ObeMa Ta30B, KOJMYECTBA BEIECTBA), XaPAKTEPU3YIOIIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacyeThl MO HAXOXKIACHUID XUMUYECKON
dbopMyIbI BelIecTBa; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakluuH, €clIM OJHO M3 MCXOAHBIX BEHIECTB JaHO B BHUAE pacTBOpa C
OTIPEICTICHHOW MAacCOBOM JTOJIEM PacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMECH); pacdeThl MacCOBOM WM OOBEMHOM JOJNHM BBIXOAA MPOIYKTa
peaKkIuu; pacyeThl TeIIOBOro 3 dexra peakiuit, 00beMHBIX OTHOIICHUHN Ta30B;

10) chopMHUPOBAHHOCT YMEHHUH TPOTHO3UPOBATH, AHAIW3UPOBATh U
OLIEHUBATh C MO3ULUNA HKOJIOTMYECKON O€30MacHOCTH IMOCIEICTBUS OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH YEJIOBEKAa, CBA3aHHOM C MepepaboTKOM
BEILECTB; UCIOJIb30BaTh ITOJIYYEHHbIE 3HAHUS I IPUHATHS TPAaMOTHBIX pPELICHUN
npo0JieM B CUTYallUsIX, CBSI3aHHBIX C XUMUEH;

11) chopmupoBaHHOCTE YMEHUH CAMOCTOATEIBHO IUIAHUPOBATH U
OPOBOAUTH XUMHMUYECKUH HKCIEPUMEHT (MOJIy4eHHE U U3yYE€HHUE CBOICTB
HEOPraHWYEeCKUX W  OPraHMYeCKHX  BEIIEeCTB, KAYECTBEHHbIE  peaKUuu
YIIEBOAOPOAOB PA3JIMYHBIX KIIACCOB M KHUCIOPOJCOACPNKAUIMX OPraHMYECKUX
BEILIECTB,  pEUIEHWE  HKCIECPUMEHTAJbHBIX  33Ja4 IO  PacHO3HABAHMIO
HEOPTaHWYECKUX U OPraHUYECKUX BEILECTB) C COOMIOACHUEM MpaBUil O€301acHOro
oOpalieHusi ¢ BelIECTBAMH U J1a0OpaTOpHBIM 000pyIOBaHUEM, (HOPMYIUPOBATH
eI HCCIENOBaHUS, MNPEJOCTaBIsATh B pa3iMyHOM  QopMe pe3ysbTaThbl
DKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

12) chopMupOBaHHOCTh YMEHUHN OCYIIECTBIISAThH Li€JICHANPABICHHBIN MOUCK
XUMHUYECKON MH(POpMAIMHU B Pa3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-Hay4Has
JauTepaTypa, CpeacTBa MaccoBoW HHQopmamnuu, cerb MHTepHeT u apyrue),
KPUTHYECKH aHAJIM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, rnepepadaTbiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIICHHOM YUeOHOM 3a1aueii;

13) chopmMupoBaHHOCTH YMEHHI OCO3HaBaTh ONACHOCTh BO3JEWUCTBUS Ha
JKUBBIE OpraHU3Mbl OIPEACIICHHBIX BEIIECTB, IMOHUMAas CMBICI TOKa3aTess
NpenebHON JTOMYCTUMOW KOHUEHTPALMHM, U MOSCHATh HA TMpPUMEpax CHOCOOBI
YMEHBIIEHUSI W TMPEJOTBpAIlCHUs] HMX BPEAHOTO BO3JACUCTBUS HA OpraHu3M
YeJI0BeKa.

4. Kostu4ecTBO 4ac0B HA OCBOCHHE MPOrpaMMbl y4eOHOH M CHUIJIMHBI:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3kH - 162 yaca



