AHHOTAIMSA K PABOYE# TPOTPAMME OBIIIEOBPA3OBATEJLHOM
TV CHUILIAHBI

CrnenuaabHocth: 38.02.01 DxoHOMMKA U OyXraaTepcKui ydeT (1o OTpacism)
HanmenoBanme nucuuniauibi: O/.08 Xumus

Ilnanupyemble pe3yabTaTbhl OCBOEHHsI 001Ieo0pa3oBaTeJbHOM JIUCHUIUVIMHBI B
coorBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Koa n ILnanupyemMble pe3yJbTaThl 0CBOCHHS TUCHHIIIUHBI
HANMEHOBaHHe
(¢hopmupyembIx Oo6ume JucuunimHapHble
KOMIIeTeHIHI
OK 01. B YacTH TPYAOBOIO | - BJIaJETh CHUCTEMOM XMMMUYECKHUX 3HAHUH,
[ToHumars BOCIIUTAHUSI: KOTOpasi BKJIKOYAET: OCHOBOIIOJIAraloIUe MOHATUS
CYIIHOCTb U - TOTOBHOCTh K  TPYAY, | (XAMHUYECKUIA  DIIEMEHT, aTOM, JJIEKTPOHHAs
COLIMAJIBHYIO OCO3HaHUE LEHHOCTH | 000JI0UKa aToma, S-, P-, 0-3JIeKTPOHHBIE OpOHTAITH
3HaYMMOCTb MacTepCTBa, TPYIOTOOHE; aTOMOB, WOH, MOJIeKYyJIa, BaJICHTHOCTD,
cBoel Oynymieil | - TOTOBHOCTh K  aKTUBHOM | 3JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCICHHUS,
npodeccu, JESTeTbHOCTH TEXHOJIOTUYECKON | XUMUYeCKasi CBs3b, MOJIb, MOJIIpDHAs Macca,
HPOSIBIIATH K U COLIMAJIbHOM HAaIpPaBICHHOCTH, | MOJSIDHBIA ~ 00bEM,  YIVIEPOJHBIH  CKeJeT,
Hel CMOCOOHOCTh ~ WHUIMHMPOBATH, | QYHKIIMOHANBHAS TPYIIa, paauKal, H30Mepus,
YCTOWYMBBII IUTAHUPOBATh U CAMOCTOSITENBbHO | U30MEPbl, TOMOJIOTUYECKMHA  psill, TOMOJIOTH,
MHTEpEC. BBITIOJIHATH TaKylo | YIIeBOJOPOIbI, KHUCIOPOJ- M a30TCOJEpIKAIIHe
NesITeIbHOCTb; COEJMHEHUs, OMOJOrMYECKH aKTHBHBIE BEIIECTBA
- HHTEpEC K pa3InYHbIM cdepaM | (YIraeBOIbl, KUPBI, OEIKH), MOHOMEp, IMOJHUMED,
npodeccuoHaTbHON CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJISIpHBIE
JeSITeTbHOCTH, COCIMHEHUS, KPUCTAJUTMYECKas pEIIeTKa, THUIIBI
OBiajieHNe YHUBEPCAJIbHBIMH | XUMHUYECKUX peaxiui (OKUCIUTENBHO-
Y4eOHBIMH NMO3HABATEJIbHBIMH | BOCCTAHOBUTEIIFHBIC, 9K30- M DHJIOTEPMHYECKHE,
AeficTBUSIMU: peakuuu HMOHHOTO oOMeHa), pacTBop,
a)  0a3oBble  JIOTMYECKHe | DJICKTPOJIUTHL, HEDJIEKTPOJIUTHI,
AeficTBUA: UEKTPOIUTUYECKAs TUCCOLMALNS, OKHCIUTENb,
- CaMOCTOSITENIHO | BOCCTAaHOBHTEIb, CKOPOCTh XUMHYECKOW PEaKIiH,
¢dbopmynupoBaTh U | XUMHYECKOE pPAaBHOBECHE), TEOPUU U 3AKOHBI
aKTyaJM3UPOBAThH npobnemy, | (Teopusi XMMHUYECKOTO CTPOCHHUS OPTaHUYECKHX

paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYLIECTBEHHBIN
NIPU3HAK WIM OCHOBAHUA JUIS
CpaBHEHHUS, KiIacCUPUKAUU H
0000IIEeHHS;

- OIIpEACIIATh LENH
NEeATEIbHOCTH, 3a/1aBaTh
rmapamMeTpsl M KpPUTEpUH HX
JNOCTHUKEHHS,;

- BBIIBJIATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYUS B

paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTb  KOPPEKTHBHl B
JIeSITETLHOCTD, OIICHUBATh
COOTBETCTBHUE pe3yJabTaTOB

BEILIECTB AM. byrneposa, TEOpHUs
JIEKTPOJIUTUYECKON U CCOLMAIINH,
nepuoanueckuid 3akoH .M. Menneneesa, 3aKoH
COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMMH, (paKToIOrHUecKue
CBEJICHUs O CBOMCTBAaX, COCTaBe, MOJYYECHHHM H
6e30macHOM HCIIOJIb30BaHUH BOKHENIINX
HEOPraHWYECKNX M OPraHUYEeCKUX BEHIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEIOBEKA;

- yYMEThb BBIIBJIATH XapaKTEepHbIE IPU3HAKU H
B3aUMOCBSI3b HM3YUYEHHBIX [OHATUN, NPUMEHATH
COOTBETCTBYIOIIIME TOHATHS HPU  ONHCAHHUU
CTPOECHHST M  CBOHCTB  HEOPraHUYECKUX U
OPraHWYECKHX BEIIECTB W HUX NPEBPALICHUN;
BBISIBJISITh B3aMMOCBSI3b XUMHUYECKHUX 3HAHUU C




LEIIsIM, OIICHUBATh pHUCKHU
MOCJIEICTBUM ACATCIBHOCTH;

- pa3BUBaTh KpEeaTUBHOE
MBIIILICHUE npu pelIeHun
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBBIE
HCCIe0BaTEeIbCKHE
JeHCTBHUA:

- BJAJETh HaBbIKAMHU YYEOHO-
HCCIIeI0BaTEIbCKOM Hu
MPOEKTHOMN JIeSITeIIbHOCTH,
HaBBEIKAMH paspelieHus
npo0em;

- BBISIBIISTE
CJICICTBCHHBIC
AKTyaJIN3UPOBATH 3ajauy,
BBIABHUTaTh TUIIOTE3Y ee
pelieHusi, HaXOUTh apryMEHThI
IUIsI  JOKa3aTelIbCTBA  CBOHUX
YTBEPKJICHH, 3aJaBaTh
apaMeTpbl u KpUTEpUU
pelIeHHUS;

- QHAJIM3UPOBATH NOJYYEHHbBIE B
X0Je peleHus 3aJa4u
pe3yJIbTaThl, KPUTHYECKH
OIIEHUBATh MX JOCTOBEPHOCTb,
MPOrHO3UPOBATh MW3MEHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh IEPEHOCHUTh 3HAHHS B

IIPUYUHHO-
CBA3U u

MI03HABATENIbHYIO "
MIPaKTUYECKYIO oOnactu
KHU3HEJIEeATeIbHOCTH;

- YMETb WHTETPHPOBATH 3HAHUS
u3 pa3HbIX MPEIMETHBIX
o0JacTen;

- BBIIBUTaTh HOBBIE  WJIEW,
npeJyiarath OpUTHHAIILHBIC

MOJXO/IbI U PELIEHNS;
- CIIOCOOHOCTD UX
HUCIIOJIb30BAHUS B
MO3HaBaTEeIbHON M COIMAIILHOM
MpaKTUKE

MOHATHSIMHU M TPEACTaBICHUSMH  JPYrUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb HCIIOJIb30BaTh HAaUMEHOBAHUS
XUMUYECKUX  COCAMHEHUH  MEXKIYyHApOJHOIO

COI03a TEOPETHUYECKONW W MPHKIAJTHOM XUMHU M
TPUBHAIBHBIC Ha3BaHWS BAXKHEHIIMX BEIICCTB
(aTHIIEH, alleTUJIEH, TJIMIIEPUH, dbenomn,
dbopManbpaerua, YKCycHas KHCIOTa, TJIMIIHH,
yrapHbli a3, YIIIEKUCIIbIH ra3, aMMHUakK, raiieHas
HU3BECTh, HETAIllEHAash M3BECTh, IUThEBAs Coma U
JPYTHX), COCTaBIATh (POPMYJIBI HEOPraHWYCCKUX

u OpPraHUYECKUX BEILIECTB, ypaBHEHUS
XUMHUYECKUX peakUuil, OOBSICHATP MX CMBICI;
MIOATBEPK1ATh XapaKTEpHbIE XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMU
JOKCIEPUMEHTAMU W 3alUCAMM  yYPAaBHEHMM
XUMHYECKHUX PEAKLIN;

- yMEeThb  YCTaHaBJIMBaThb  IIPHUHAJJIC)KHOCTH

W3YyYCHHBIX HEOPraHWYECKUX M OpPraHuYECKUX
BEILECTB K OINpEIEICHHBIM KjaccaM U Tpynnam
COCMHEHMH, XapaKTEpU30BaTh HX COCTAaB H
BOKHEHIIIME  CBOMCTBA;  ONpEACHsATb  BUJIbI
XUMUYECKUX CBsA3ed (KOBaJICHTHas, WOHHAas,
MeTaJIMYecKasi, BOJIOpOIHAS), THIIBI
KPHUCTAJUIMYECKUX peLeToK BCIIIECTB;
KJIACCU(PUITUPOBATh XUMUYECKHUE PEAKIIHNH;

- chopMHupoOBaThH MPEICTABICHUS: 0
MaTEepUAIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTIX
U TO3HABAEMOCTH SIBJICHUW MPUPOIBI; O MECTE U
3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
ee posin B 00€CIEUEeHUH YCTONYMBOTO Pa3BUTHSA
YeJI0BEYECTBA: B peleHnmn npobiem
SKOJIOTUYECKOM, HSHEPreTMYEeCKOM W MHUIIEBOM
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3IaHUU
HOBBIX MaT€pUaJIOB, HOBBIX HCTOYHUKOB SHEPTHUH,
B obecneueHUN PalMOHAIBHOTO
MPUPOIONOJIb30BAHMS, B dhopmupoBaHun
MUPOBO33pEHHUsI U O0IIel KyIbTyphl YeloBeKa, a
TaK)Ke DKOJOTMYEeCKH 0OOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IIPUPOJHON CpELIE;

- BJaIeTh CHCTEeMOHM XHUMUYECKUX 3HAHMH,
KOTOpasi BKIIFOYAET: OCHOBOIIOJIATAOIINE IMOHITHS
(TOTIOMTHUTENIBHO K CHUCTEME MOHSATHUN 0a30BOTO
YPOBHS) - H30TOIBI, OCHOBHOE W BO30OYKIEHHOE

COCTOSIHME aToMa, TUOpuaAM3aIds aTOMHBIX
opOutaneit, xumuyeckas cBs3p ("G " wu ",
KpaTHBIE CBSI3W), MOJIIpHas  KOHIIEHTpAIHS,

CTpYKTypHasi ¢opmyna, u30Mepus (CTPyKTypHas,
reoMerpuueckas (LHUC-TPAHC-U30MEPHUS), THUIIBI
XUMHUYECKHX peakuuil (roMo- U TreTeporeHHbIE,
oOpatuMble W HEOOpaTHUMBIE),  PACTBOPHI
(MCTHHHBIE, JUCIIEPCHBIE CUCTEMBI),




KPUCTAJUIOTUAPATHI,  CTENEHb  JUCCOLMALUHY,
AJIEKTPOJIN3, KPEKUHT, pU(GOPMHUHT); TEOPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE
3HaHMS, JIEKallMe B  OCHOBE ITOHMMAHHUSA
OPUYMHHOCTH M CHUCTEMHOCTH  XMMMYECKHX
SIBJIGHUH,  COBPEMEHHbBIE  IPEACTABIECHUS O
CTPOEHUU BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM
U HaJMOJIEKYJISIPHOM YPOBHSIX; IPEICTABICHUS O

MCXaHU3Max XUMHNYCCKHUX peaKHHﬁ,
TCPMOANHAMHUYCCKUX n KHHCTHYCCKHNX
3aKOHOMCPHOCTAX UX IIPOTCKaHUA, O XUMHUYCCKOM
PaBHOBCCHUH, AUCTICPCHBIX CUucremMax,
(baKTOJ'IOI"I/I‘ICCKI/Ie CBCICHUA (6] CBOﬁCTBaX,
COCTaBc, MOJIYYCHUHN u 0e301macHOM

UCIIONIb30BAaHUU BAXKHEHIIUX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEHIECTB B OBITY M MPAKTHYECKON
NEeSATENIbHOCTH ~ 4YeJOoBeKa;  OOLIMX  HAay4HBIX
NPUHIHUIAX ~XUMHAYECKOTO TPOW3BOACTBA (HA
npuMepe  TMPOU3BOACTBA  CEPHOM  KHCIOTHI,
aMMHaKa, MeTaHoJIa, IepepadoTKu HePTH);

- yMeTh MPOBOJAUTH pPACUYeThl MO XHMHUYECKUM
(dbopMyliaM U ypaBHEHUSIM XUMUYECKUX PEaKUIUi C
UCTIONIb30BaHUEM (PH3UYECKUX BEITMYUH (MacCCHI,
o0Bema ras3os, KOJIMYECTBa BEIIECTBA),
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKJICHUI0O XUMHYECKON
(dbopmynel BemecTBa; pacdyeTsl Macchl (00beMma,
KOJINYECTBA BEIECTBA) MPOAYKTa PEaKIMH, €CIu
OTHO W3 WCXOJHBIX BEIIECTB JaHO B BHUJE
pacTBOpa C OIpENEeNeHHOM MaccoBOM jaonei
pPacTBOPEHHOTO BEIIECTBA WJIM JaHO B H30BITKE
(uMeeT TmpHUMecH); pacueThl MacCOBOW WM
00BEMHOW JIONIM BBIXOJA MPOAYKTA pPEaAKIINH;
pacyeTsl TernoBoro g ¢eKra peakiuii, 00beMHbIX
OTHOIIICHUN T'a30B;

- yMeThb BBIABIATH XapaKTepHblE MPHU3HAKU U
B3aMMOCBSI3b HW3YUEHHBIX MOHITHH, TPUMEHSTH
COOTBETCTBYIOIIIME TOHATUS IPH  ONUCAHUU
CTPOGHUSI W  CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKHUX BEIIECTB M MX IPEBpaIICHUH;
BEISIBIIATH  B3aMMOCBSI3b XUMHUYECKUX 3HAHHU C
MOHATHSIMH M TPEACTaBICHUSAMH  JIPYTUX
MIPEIMETOB Isi 00Jiee OCO3HAHHOTO TIOHUMAHUS 1
O0BSICHEHUS CYIIIHOCTH MaTepHabHOIO €IMHCTBA
MHUpa; WCIOJIB30BaTh CHUCTEMHBIE XHMHUYECKHE
3HaHUS Ui OOBSICHEHUS M MPOTHO3HPOBAHUS

SABJICHUU, MMEIOIINX €CTECTBEHHOHAYYH YO
HpUpoay,
- YMETH HCIMOJIb30BATh HaMEHOBAHUS

XUMUYECKUX  COEAUHEHUN  MEXKIyHApOIHOIO
COK03a TEOPETUYECKOM W MPUKIATHON XUMHUU U
TPUBHUAJIBHBIC HAa3BaHW BCUICCTB, OTHOCAIINUXCS K




HN3Y4YCHHBIM Kj1accaM OpTraHU4YCCKUX u
HCOPraHN4YCCKUX COCI[I/IHCHI/II;'I; HCIIOJIB30BaTh
XUMHYECKYIO CUMBOJIUKY JJIA COCTaBJICHUA

bopmyn HEOPraHUYECKUX BELIECTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpALIEHHBIX U CKEJIETHBIX ) bopmyn

OpPraHMYECKUX BEIIECTB; COCTABIIATH ypaBHEHUS
XUMAYECKHX  pEaKIuid W  pacKpblBaTh  MX
CYLIHOCTh:  OKHCIUTEJIbHO-BOCCTAHOBUTEIBbHBIX
peaxuuii HOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOrO OanaHca ATHX peakIuil; peakiuii
MOHHOTO OOMEHa ITyTeM COCTAaBJICHUS MX IOJHBIX
U COKpAalICHHBIX HOHHBIX YPAaBHEHMIi; peakuuit
THJIPOJIN3a, PEaKIMii KOMIUIEKCOOOpa3oBaHus (Ha
npuMepe  TUIPOKCOKOMIUIEKCOB  ILMHKA U

AITIOMHHUS); IIOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOICTBa BEILECTB
COOTBETCTBYIOIIIMMH JKCIIEPUMEHTAMH u

3aIIUCSIMU YPAaBHEHUN XMMHYECKUX PEAKIIUM;

- yMeTh KJacCU(pUUUPOBaTh HEOPraHUYECKUE U
OpraHMYECKHE BEIIECTBA U XMMHUUYECKUE PEaKIIHUH,
CaMOCTOSITEJIbHO ~ BbIOMpAaTh  OCHOBaHMUA U
KPUTEPHH ISl KJIACCH(PHUKAIMKA ~ M3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepu30BaTh COCTaB
u BaKHEHIIIIE CBOMCTBA BEILIECTB,
IPUHAUICKAIIMX K OINPENEICHHBIM KjlaccaMm U
rpynnaM COeIMHEHUH (TpOoCThble  BEIIEeCTBA,
OKCHJBI, THAPOKCUABI, COJU; YIJIEBOAOPOJBL,
npocTele 3(Uphl, COUPTHI, (EHONBI, ATbAETUJIBI,
KETOHBI, KapOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(DUPHI,
KUpPbI,  YIJIEBOJbl, AaMHUHBI, AMHUHOKHUCIOTHI,
OenKu); TPUMEHATh 3HaHUA O COCTaBe U
CBOMCTBAaX BELIECTB JUIsI AKCHEPUMEHTaIbHON
IIPOBEPKU TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEH  MpOTEKaHUs]  XUMHUYECKUX
peakuuil U MPOrHO3MPOBAHUS BO3MOXKHOCTEM HX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKAATh HA KOHKPETHBIX MPUMEPAX
Xapakrtep 3aBUCHUMOCTH peaKuOHHON
CMOCOOHOCTH  OPraHWYECKHX COEIMHEHMHA OT
KpaTHOCTH M Tumna KoBajieHTHoH cBsizu ("O " u
""), B3aMHOTO BJIUSTHUSI aTOMOB M T'PYIIIT aTOMOB
B MOJIEKyJax; a Takke OT OCOOEHHOCTeH
peain3aly pa3IMUHbIX MEXaHU3MOB IPOTEKaHMSI
peakuuii;

- YMETh XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U  BO30YXICHHOM
COCTOSIHUM) U MOHOB XMMHUYECKUX DJIEMEHTOB | -
4 nepuonoB Ilepuonnueckont cucremsr JI.1.
MenzaeneeBa MW HUX BaJCHTHBIE BO3MOYKHOCTH,
ucnons3ys monatus "s", "p", "d-amexkrponHbie"
opOUTaNN, PHEPTeTHYECKUE YPOBHU; OOBSICHSITH




3aKOHOMEPHOCTH M3MEHEHUS CBOICTB
XUMHYECKHX DJJIEMEHTOB M 00pa3yeMblX HMH
COEIMHEHUH 110 ePUOoIaM U TPYIIIaM;

OK 02 B obJacTu HEHHOCTH | - YMETh IUIAaHUPOBATHh U BBINOIHATH XUMHUYECKHUI
OpraHu3oBbIBaT | HAYYHOTO MO3HAHUS: 9KCIIEPUMEHT  (TIpeBpallleHuss  OPraHUYECKUX
b COOCTBEHHYIO | - c(OpMUPOBAHHOCTH | BEIIECTB MPU HAarpeBaHUU, MOJy4YEHUE ITUIICHA U
NEeSTENIbHOCTh, | MUPOBO33pEHUS, U3Y4YEHHE €ro CBOMCTB, KauE€CTBEHHBIE pPEaKIUU
BBIOMpATh COOTBETCTBYIOIIETO Ha aJbAETUbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
TUIIOBBIE COBPEMEHHOMY YPOBHIO | IeHaTypalusi OEJIKOB MpHU HArpeBaHHUM, LIBETHBIE
METO/IbI U pa3BUTHUS HAyKH U | peakuuu OeJIKOB; MPOBOJUTH PEAKIUU HOHHOIO
CIOCOOBI 00IIeCTBEHHOM NPaKTUKH, | OOMEHa, OIpPENeNATh CpeAy BOJIHBIX PacTBOPOB,
BBITIOJTHEHU S OCHOBaHHOTO HAa  Juajore | KaYeCTBEHHbIE PEeaKIK Ha cylbdat-, kKapOoHaT- U
npodeccuoHanb | KyIbTyp, CIOCOOCTBYIOLIETO | XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHMS;, pelaTh
HBIX 33]1a4, OCO3HAHHIO CBOErO0 MeECTa B | KCIIEPUMEHTAIbHbBIE 3a/1auu () TeMam
OLICHUBATh UX MOJIMKYJIBTYPHOM MHUPE; "Metamibl" u "Hemeramnsl") B COOTBETCTBUU C
3¢ (HEeKTUBHOCT | - COBEPILICHCTBOBAHUE SI3bIKOBOM | MpaBUJIaMH  TEXHHKH  O€30IacHOCTH P
1 Ka4yecTBoO. U YUTATEIbCKOW KYNbTYPbl Kak | OOpallleHMH C BELIeCTBAaMH U Ja0OPaTOPHBIM
CpencTBa B3aMMOJICICTBUS | 00OpY/IOBaHUEM;  MPEACTaBIATh  PE3yJIbTaThl
MEXAYy JIIOJbMU U TIO3HAHMS | XUMHUYECKOTO0 SKCIEpUMEHTa B (opme 3amucu
MUDa; YpaBHEHUH  COOTBETCTBYIOIUX  peakiuil U
- OCO3HaHUWE IIEHHOCTH HAYYHOU | GOpPMYNIHpOBaTh BBIBOABI Ha OCHOBE OTHX
NeSITeNIbHOCTH, TOTOBHOCTH | P€3YJIbTATOB;
OCYILECTBIATh IPOEKTHYIO U
UCCIIEIOBATENBCKYIO
JESTEIbHOCTh UHANBUIYAIbHO U
B IPYIIIIE;
OK 04 OBnajgenne yHMBEPCAJILHBIMH | - YMETh aHaJIN3UpPOBaTh XUMUYECKYIO
OcyiecTBiATh | y4eOHBIMH MO3HABATEIbHBIMHU | HHQOpPMaLIMIO,  TOJAy4aeMyl0 M3  pa3HbIX
MOUCK U AelCcTBUSIMMU: UCTOYHUKOB (CpelICTB MaccoBOW HH(pOpMaINH,
HCIIONIB30BaHNE | B) pabdoTa ¢ mHdopMalueii: cets HTEpHET U ApyTHE);
nH(popManuy, - BJIaJIETh HAaBbIKAMHU IOJIYYEHUS | - BIJIAJ€Th OCHOBHBIMM METOJaMH HAyYHOTO
Heo0X0IuMOM nH(pOpMallMM W3 MCTOYHUKOB | IO3HAHMUS BEUIECTB W XHUMHUYECKUX SIBJICHUI
JUTSt pa3HBIX THUIIOB, CAMOCTOSTEIBHO | (HaOMI0IeHHE, U3MEpEHHUE, JKCIIEPUMEHT,
3¢ (HEeKTUBHOIO | OCYIIECTBIATh IOUCK, aHallu3, | MOAEINPOBAHNUE);
BBITTOJIHEHUS CUCTEMaTHU3ALNIO U | - yMETb MNPOBOAUTH paCUYEThl MO XHUMHUYECKHUM
npodeccuoHans | UHTEpIpeTannuio  UHGOpManuu | GopMyaaM U ypaBHEHUSM XUMHUECKHUX PEaKIHil C
HBIX 3a7ad4, pa3IMYHBIX BUIAOB U  (QOPM | UCHIOIB30BAHUEM buznuecKkux BEJINYMH,
npodeccuoHany | IpeacTaBICHUS; XapaKTepU3YIOMINX BELIECTBA C KOJIMYECTBEHHOU
HOTO U - CO3/1aBaTh TEKCTBI B | CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbBIE YCIOBHS)
JUYHOCTHOTO pa3auyYHbIX QopMmaTax ¢ y4eTOM | ra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
pa3BUTHSL. Ha3HAYeHUs HMHPOPMAIMM H | CHCTEMHbIE XMUMHYECKHE 3HAHUS NJS MPUHSATHS
L[eJeBON ayAUTOPHUM, BBIOMpas | pelIeHH B KOHKPETHBIX KU3HEHHBIX CUTYalMsX,
ONTUMAJIbHYIO (dhopMy | CBS3aHHBIX C BEHIECTBAMH U UX PUMEHEHHEM;
MIpeICTaBICHUS U |- YMETh CaMOCTOSITEIbHO IUJIaHUPOBaTh H
BU3yaJIU3alUU; MPOBOJIUTH XUMUYECKUN AKCIIEPUMEHT
- OLEHHUBaTh JOCTOBEPHOCTb, | (MOJIy4YEeHUE u U3y4eHue CBOIICTB
JETUTUMHOCTh MH(OpPMAINH, €€ | HEOPTaHMYECKUX H  OPTraHMYeCKHX BEIIECTB,
COOTBETCTBHE  MPABOBBIM U | KAUECTBEHHBIE peakuuu yTJIEBOJOPOJIOB
MOpaJIbHO-ITUYECKUM HOpPMaM; | pa3jIM4YHbIX KJIACCOB M KHUCIOPOACOACpKAIINX
- HCIOJIb30BATh CPEJCTBA | OPraHMYECKUX BEIIECTB, pelieHue




nH(pOPMaITMOHHBIX u

KOMMYHHKAITHOHHBIX
TEXHOJIOT M B peleHun
KOTHUTHBHBIX,

KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢
CcOOIrOIeHUEM TpeOOBaHMI
PrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHEHEI,

pecypcocOepekeHusi, MPaBOBBIX
U OTHYECKHX HOPM, HOPM
MH(POPMALMOHHOM
0€30IaCHOCTH;
- BIIQJICTh
pacrio3HaBaHus U
uHpOpMaInuy,
HH(pOPMAITMOHHOM
0€30I1aCHOCTH JIMYHOCTH,

HaBbIKaMH
3alllUThI

IKCIIEPUMEHTAJLHBIX 3aJ1ad 110 PAaclO3HABAHHUIO
HEOPTaHMYECKUX W OPTaHMYECKUX BEIIECTB) C
coOJTIr0IeHHEM TTpaBUJI 0€3011aCHOTO OOpaIIeHHS ¢
BEIIECTBAMH W JIA0OPATOPHBIM 00OPYIOBAHHEM,
(hopMyIIpOBaTh Lean HCCJIEIOBAHMS,
MPEIOCTABNIATh B Pa3sUYHON (hopMe pe3ylbTaThl
9KCIIEPUMEHTA, aHAIM3UPOBaTh M OICHUBATH X
JIOCTOBEPHOCT;

- YMeTh OCYIICCTBIIATH IIeJICHANPABICHHBIA TOUCK
XUMHYECKOH  WHPOpMAIMM B Pa3IUYHBIX
UCTOYHUKAX  (HayyHas W  ydeOHO-HaydHas
JaUTEepaTypa, CpelCcTBa MAacCOBOH HHQpOpMAIHH,
ceTb  VHTEpHET W Jpyrue), KPUTHYCCKHU
AHAIM3MPOBATh  XUMHUYECKYI0  MH(POpPMAIHIO,
nepepabarbiBaTh €€ W HUCIOJIb30BaTh B
COOTBETCTBHUU C TIOCTABJICHHOW y4eOHOM 3a/1a4eii;
- BIIQJICTh CUCTEMOM 3HAHUU O METOJIaX HAyYHOTO
MO3HAHWS SIBIICHUH TMPUPOMIBI, HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HAyKaX M YMCHUSMHU TPUMEHSTH

9TH 3HaHUA IIpu OKCIICPUMCHTAJIbHOM
HCCICAOBaHNMM BCIICCTB MW AJIA 00BsACHECHUS
XUMHNYCCKHUX HBJIeHI/Iﬁ, uMeCcromux MECTO B

IPUPOJIE MPAKTUYECKON IEATENIbHOCTH 4YellOBEKa
U B ITOBCEJIHEBHOM )KHU3HU;

OK 06.
PaGorats B
KOJUICKTUBE U
KOMaHjIe,
3pHEKTUBHO
0o0IIaTECs €
KOJIJICTaMH,
PYKOBOJICTBOM,
MOTPEOUTENIMU

- TOTOBHOCTh K CaMOpPa3BUTHUIO,
CaMOCTOSITEIbHOCTH i
CaMOOIIPEEIEHUIO;

-OBJIa/ICHUE HaBbIKAaMH y4ueOHO-
HCCIIEIOBATENIBCKON, MTPOEKTHOU
M COIIMAJIBHOM ACATSIBHOCTH;
OBjaieHHe YHUBepPCAJIbHBIMU
KOMMYHUKATHUBHBIMU
JeUCTBUSIMM

0) coBMecTHAA JeATEeIbHOCTD.
- MOHHMAaTh MU WHCIIOJIb30BaTh
MPEUMYIIECTBA KOMaHIHOU U
WHIUBUAYAIBHON paboThI;

- IPUHHUMATh LEIU COBMECTHOMU
JEATEIIbHOCTH, OPraHU30BbIBATh
YU KOOPAUHUPOBATH JIEUCTBUS I10
€ JOCTI)KEHUIO: COCTaBIISATH
IJIaH JCUCTBUM, pacIperessaTh

poaM ¢ y4eTOM  MHEHHM
YYaCTHUKOB o0CyX/1aTh
pe3yabpTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh U BBINOJIHSITH
paboTy B YCIOBUSAX pEATbHOTO,
BUPTYaAJILHOTO u
KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

-  OCYHICCTBJIATH MO3WUTHBHOC

- YMETh IUIAHUPOBATh U BBINOJIHATh XUMUYECKUN
9KCIIEPUMEHT  (TIpeBpallleHuss  OPraHUYECKUX
BELIECTB IPU HAarpeBaHUU, MOJIyYEHUE YTHICHA U
WU3Y4YEHHE €ro CBOMCTB, Kaue€CTBEHHBIE pPEaKIIUU
Ha aJbAETUABI, KpaxMmall, YKCYCHYIO KHCIOTY;
JeHarypauys OeJIKOB IMpPH HarpeBaHUU, I[BETHBIC
peakuuu OENIKOB; MPOBOJUTH PEAKLUU HOHHOTO
oOMeHa, OIpeaensTh Cpeay BOJIHBIX PAcTBOPOB,
Ka4eCTBEHHbIE peaKkIuy Ha Cyib(ar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, Ha KaTHOH aMMOHHS; pellaTh
9KCIIEPUMEHTAIIbHBIE 3a/1a4u o TeMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUU C
MpaBWJIaMd  TEXHUKM  O€30MACHOCTH  MpH
oOpalleHun ¢ BeHIeCTBaMH M JIaOOpPaTOPHBIM
o0opy/noBaHUEM;  MPEACTaBIATh  PE3yJbTaThl
XMMHUYECKOTO JKCIepUMeHTa B (opMme 3ammcu
YpPaBHEHUN  COOTBETCTBYIOIIMX  pEAaKIUUd U
¢opMyaMpoBaTh BBIBOABI HAa OCHOBE O3THX
PE3yJIbTaTOB;

-yM€Tb  CaMOCTOSTENBHO
MIPOBOUTD XUMUYECKUN
(monyuenue u U3y4EHUe CBOIICTB
HEOPraHMYECKUX M OpraHMYeCKHX BEIIECTB,
KaueCTBEHHbIE peakuun YIJIEBOJOPOI0B
Pa3IMYHBIX KJIACCOB U KHUCIOPOJICOEPKALINX
OpPraHUYECKUX BEIIECTB, pelieHne
9KCIIEPUMEHTAJBHBIX 3a/lad 10 Paclo3HaBaHUIO
HEOPraHWYECKUX M OpPraHMYECKHUX BEUIECTB) C

IUIAaHUPOBaTh U
AKCIIEPUMEHT




CTpaTCru4cCKOC IIOBCACHUEC B

Pa3JIMIHBIX CUTyaluAiXx,
MIPOSIBIIATH TBOPYECTBO u
BOOOpaxkeHue, OBITh
WHUIHATUBHBIM

OBjajieHHe YHUBEPCAJIbHBIMU
peryJsATUBHBIMH JeHCTBUSIMMU:
') IPUHATHE Ce0f W JPYrux
JI0Nen:

- OpUHUMATh  MOTUBBl U
apryMeHThI APYTHX JIOACH INpHu
aHajmze pe3yIbTaTOB
JeSATEeIIbHOCTH;

- TMpU3HAaBaTh CBOE IMIpaBO U
MpaBo  JAPYrux JoAed  Ha
OIUOKHU;

- pa3BHBaTh CIOCOOHOCTH
IMIOHUMAaTb MUP C MMO3UIIUN
APYTOro YeNIOBEKa,

coOJTIr0IeHHEM TIpaBUJI 0€301TaCHOTO OOpAaIIeHHS C
BEIIECTBAMH U JIA0OPATOPHBIM O00OpYyIOBaHHUEM,
(hopMyIIHpOBaThH Lean HCCJIEIOBAHMS,
MPEJOCTABIATh B PA3NUYHON (popMe pe3ynbTaThl
9KCIIEPUMEHTA, aHAIM3UPOBaTh M OICHUBATH X
JIOCTOBEPHOCTH;

OK 07. bparb
Ha cebs
OTBETCTBEHHOCT
b 32 paboTy
YJICHOB
KOMaH/IbI
(MOTYMHEHHBIX )
, 38 pe3yNbTar
BBITTOJIHEHUS
3aJaHuM.

B o0a1acTH 3K0/10rHYECKOTO
BOCIIUTAHMS:

- c(hopMHupoOBaHHOCTH
3KOJIOTHYECKOU KYJbTYpBHI,
IMOHUMAaHUeE BIIMSTHUS
COIIMAJIbHO-3KOHOMHYECKHUX
MPOLECCOB Ha COCTOSTHHE
NPUPOAHOM M COLMAJIBHOM
Cpenbl, OCO3HaHHE TI00aTBEHOTO
XapakTepa 3KOJOTUYECKUX
npo0em;

- IJIAaHUPOBaHUE u
OCYILIECTBJIEHUE JIEUCTBUUA B
OKpY>Karolllel cpele Ha OCHOBE
3HaHUSA ILeJIed  yCTOWYUBOIO
Pa3BUTHS YEITOBEUECTBA;
AKTUBHOE HEMPUSTHE JIEVUCTBUH,

MPUHOCSIIHNX Bpe.
OKPY>KaroOIIEeN Cpese;

- YMEHHE  MPOTHO3UPOBATH
HeOIaronpusATHBIC
9KOJIOTHYECKHE ITOCJICICTBHS
NMPEeANPUHUMAEMBIX  JIEVCTBUH,
Mpe0TBpalaTh UX;

- pacimpeHne OITbITa
JIEITEILHOCTH  DKOJIOTHYSCKOU
HAIPABJIEHHOCTH;

- OBJIaJIeHUE HABBIKAMH Y4eOHO-
HCCIIEI0OBATENILCKOW, IPOEKTHOMN
M COIMAJIBHOM NCATCIBHOCTH;

- chopMupoBaTH MPEACTABICHUS: O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI
MHUpPA, POJIM XUMHM B [O3HAHUM SIBJICHUMN
opuponbl, B (QOPMHUPOBAHUH MBIIJICHUS U
KyJbTYpBbl ~ JHYHOCTH, €€ (yHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOOUMOWM ANl  pelIeHUs
IPAKTUYECKUX 3a1a4 u 9KOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILEHUS K CBOEMY 3/10pPOBBIO
U IPUPOJHOM cpene;

- yMeThb coOmIoaTh MpaBHJa HSKOJIOTHYECKU
1enecoo0pa3Horo MoBeAeHUs B ObITY U TPYIOBOM
JEATEIBHOCTM B LENSAX COXPAHEHUS CBOErO
30POBbSI M OKpPYXKArOLIEeld INPUPOJHON Cpelbl;
YUUTHIBATh OMACHOCTb BO3JECUCTBUS HA >KHUBBIC
OpraHM3MBbl OIPENEICHHBIX BEIIECTB, MOHUMAs
CMBICI TIOKa3aTelsl MpeneiabHOW JOIYCTHUMOMU
KOHLIEHTpaLUu;

- yYMETb MPOTHO3UPOBATH,
OLICHUBATh C MO3ULUI 9KOJIOTHYECKOI
0€30MacHOCTH  TOCHEeACTBUA ~ OBITOBOM U
MIPOU3BOJICTBEHHOW  JI€ATEIBHOCTU  YEJIOBEKA,
CBSI3aHHOM c nepepadoTKoOn BEIIIECTB;
WCIIO0Ib30BATh MOJYYCHHbIE 3HAHUS 7Sl IPUHATUS
IPaMOTHBIX pEUIeHHH MpoOJeM B CHUTYyalUsX,
CBS3aHHBIX C XUMUEH;

- YyMETh OCO3HaBaTh ONACHOCTb BO3JEHCTBHUS Ha
JKUBBIE OPraHHU3MBl OIIPENEICHHBIX BELIECTB,
MOHMMasl  CMBICI ~ TIOKa3aTenss  INpeAesbHOU
JOMYCTUMOW KOHIIEHTPALIMK, M TMOSCHATH Ha
npuMepax CITOCOOBI YMEHbIIICHUS u
MIPENOTBPALLEHUS UX BPEJHOTO BO3ACHCTBUS Ha
OpraHH3M YeJIOBeKa.

aHAJIM3UPOBATh U




OK 09

B 00Jy1acTH 2K0J10rH4eCcKOro

- YMETh OCYUIECTBIIATH LieJICHANPaBICHHBINA TOUCK

OpueHTHpOBaTh | BOCHUTAHUSA: XUMHAYECKOH  MHGpOpMAMM B Pa3IMYHBIX
Csl B yCIOBHAX | - c(OPMHUPOBAHHOCTb | MICTOYHHUKAX  (HayyHas M y4eOHO-Hay4dHas
YaCTOW CMEHBI | DKOJIOTMYECKOU KYJIBTYpPBI, | JIUTEpATypa, CpPEACTBA MAacCOBOM HH(MOpPMAIHH,
TEXHOJIOTUH B IIOHMMAaHHe BIMSIHUA | ceTb  VHTepHeT W Jpyrue), KpUTHYECKU
npoeCCHOHANb | COLMATBHO-3KOHOMUYECKHUX aHAM3UpPOBaTh  XMMHUYECKYI0  MH(OPMALHIO,
HOH IIPOLIECCOB Ha COCTOsIHUE | IlepepabaTbiBaTh €€ W WCIOJb30BaThb B
NESATCNIbHOCTH. | IPUPOJHOM W COIMAIBHOW | COOTBETCTBHH C TIOCTABICHHOW yueOHOM 3a1aueii;

cpezbl, OCO3HaHUE INI00ANBHOIO | - BIaJeTh CUCTEMON 3HaHUI O METOAAX HAY4YHOTO

Xapakrepa DKOJIOTMUYECKUX | TIO3HAHMSI SIBJICHUI IPHUPOABI, HCIIOJIBb3YEMBIX B

npooiem; €CTECTBCHHBIX HAyKaX M YMEHUSMHU IIPUMEHSATH

- IJIAaHUPOBaHUE U | 3TU 3HAHUSA npu AKCIIEPUMEHTAIILHOM

OCYLIECTBJICHHE JI€HCTBMM B | MCCIEIOBAHUM BEIIECTB U AN  OOBICHEHUS

OKpY)KaIoIllell cpeZie Ha OCHOBE | XUMUYECKUX SIBICHUH, HMEIOLIUX MECTO B

3HaHHA LeJIed  YCTOWYMBOIO | IIPUPOJE NMPAKTUYECKOW AEATEIBbHOCTH 4EJIOBEKa

pa3BUTHS YEJIOBEUECTBA; U B IIOBCEJTHEBHOM KU3HU

aKTUBHOE HEINPUATHE INECHCTBU,

MIPUHOCALINX Bpen

OKpY>Karolleu cpese;

- YMEHHE  IPOTHO3UPOBATH

HEeOJIaronpusITHBIC

JKOJIOTUYECKHE  IOCIEACTBUS

MPEeANTPUHUMAEMBIX  JICCTBUH,

IIPEIOTBPALLATD UX;

- pacipeHue OIbITa

JEATEIIBHOCTH  DKOJIOTHYECKOHN

HaIpaBJIEHHOCTH;

- OBJIaJICHHE HaBbIKAaMU y4eOHO-

HCCIIEA0BATENIBCKOM, IPOEKTHOM

Y COLIMAJIbHOW JESITEIbHOCTH
K 1.1 - YMEHHE CaMOCTOSATEIBHO - BJIaZICHHE OCHOBHBIMHU METOJAMH Hay4YHOTO
ObecrieunBaTh | ONpPEAENATH LENU ACITEIbHOCTU | MO3HAHUS, UCTIOIb3YEMbIMU B XUMUU:
yXxon 3a U COCTaBJIATH IIAHBI HaOJr0/IeHue, ONMCaHue, U3MEPEHHeE,
cobakaMu ¢ JeSITeIbHOCTH; CAMOCTOSITEIbHO | SKCIIEPUMEHT; yMEHUE 00padaThiBaTh, 0OBACHATh
UCIIOJIb30BAaHUE | OCYILECTBIATH, KOHTPOJIUPOBATh | PE3YJILTAThI IPOBEIECHHBIX OIBITOB U JENIaTh
M U KOPPEKTUPOBAThH BBIBO/IbI; TOTOBHOCTh M CHOCOOHOCTh IPUMEHSTh
HEOOXOJIMMBIX | AESTEIbHOCTb; UCIIOJIb30BATh METO/Ibl TO3HAHUS IPU PELLIEHUH MPAKTUYECKUX
CPEICTB U BCE BO3MOKHBIE PECYPCHI JUIS 3a1a4y
WHBEHTaps. JOCTUKEHUS IOCTaBICHHBIX

LieJel U peaau3aluy IIaHOB

NesITeNIbHOCTH;, BBIOMPATh

YCIIELIHBIE CTPATErMH B

Pa3IMYHBIX CUTYaIUAX

Conep:xanue o01ueo0pa3oBaTeJIbHOM IUCIIMILIMHBI

Beenenne

Pa3znen 1. Opranuveckasi XuMus
Tema 1.1 IlpenmeT oprannueckoit xumun. Teopust CTpOEHUSI OPraHUYECKUX

COEIMHEHNM.

Tema 1.2. [IpenensHbIe yTIIE€BOAOPOIbI




Tema 1.3 DTuneHOBbBIE U JUEHOBBIE YTIIEBOIOPOIbI
Tema 1.4 AueTUsIEHOBBIE YTIIEBOAOPOIbI

Tema 1.5 ApomaTruueckue yrieBo10pOIbI

Tema 1.6 IIpupoiHbIE ICTOYHUKH YTIIEBOJOPOIOB
Tema 1.7 I'mapokcuibHbIE COCTUHEHUS

Tema 1.8 Anpaeruanpl U KETOHBI

Tema 1.9 KapOoHOBBIE KUCIIOTHI U UX MPOU3BO/IHBIC
Tema 1.10 YrneBojabl

Tema 1.11 AMUHBI, aAMHHOKHUCIIOTBI, OCIIKH.

Tema 1.12 AzoTconeprainue rerepolukinyeckue coennHenus. HyknennoBbie
KHCJIOTHI.

Tema 1.13 bruosornuecku akTUBHEIE COEIUHEHUS

Pazgen 2. O0mas u HeopraHu4veckKasi XUMHS

Tema 2.1 XuMus — HayKa O BEIIECTBAX

Tema 2.2 CtpoeHue aroma

Tema 2.3 Ilepuonnueckuii 3akoH 1 [leprogndeckas cucteMa XUMUYECKAX
anemeHToB /. 1. MeHaeneena

Tema 2.4 CTpoeHue BelecTra

Tema 2.5 Ilosumepsl

Tema 2.6 JlucriepcHbIE CHCTEMBI

Tema 2.7 PacTBOpBI

Tema 2.8 Knaccudukanus Bemects. [IpocTeie BemecTBa

Tema 2.9 Xumuueckue peakuuu

Tema 2.10 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX U OPTAaHUYECKUX COETMHEHUN
Tema 2.11 Xumus 351€MEHTOB

Tema 2.12 XuMud B )KU3HU 00II[ECTBA



