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ouas _mporpaMmal  JUCHUIUIMHBI  SBJISIETCS 4YacTbl0 MPOrpPaMMbl  MOATOTOBKU
CHEIMAJIUCTOB CPEIHEro 3BEHAa B COOTBETCTBUU C (pelrepalbHbIM TOCYIapPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEAHEro Mpo(ecCHOHAIBHOTO 00pa30BaHUs 10 CHEIUATBHOCTH
36.02.01 BerepuHapus, yTBEp:KICHHBIM IpUKa3oM MwuHHCTEpCcTBa NpocBenieHus Poccuiickoit
Oeneparun ot 23 HOs10ps 2020 r. N 657.

2. TpeGoBanus K pe3yJibTaTaM OCBOEHUSI.

B pe3ynbTare ocBoeHus Kypca "Xumus'" CTyAeHT A0JKHbBI 3HATh!

1) cdhopMHUpOBaHHOCTH  MpEICTABICHHA: O MaTepUaJbHOM  EOMHCTBE  MHpA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBJICHUU NPUPOABL; O MECTE U 3HAYEHUHM XUMUU B CUCTEME
€CTeCTBEHHBIX HAayK M €€ POJIM B O0ECHeueHHH YCTOHYMBOTO Ppa3BUTHS YEIOBEYECTBA: B
pelIeHUH Mpo0JIeM HKOJIOTMYECKOM, dHEpPreTMYecKold M IUIIEeBOM 0e30IacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHaJiOB, HOBBIX HCTOYHUKOB JHEPIHMM, B OOECIEUEHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
IIPUPOJIHON Cpee;

2) OCHOBOIIOJIATAlOIINE MOHATHUS (JIONOJHUTENBHO K CUCTEME MOHATUN 0a30BOr0 YpOBHS)
- U30TOIbI, OCHOBHOE M BO30YX/JIEHHOE COCTOSHUE aTOMa, TMOpUAM3aLis aTOMHBIX OpOUTaNeH,
xumudeckast cBs3b (" " u ", KpaTHBIE CBSI3M), MOJISIpHAS KOHIICHTpPALUs, CTPYKTypHas ¢popmya,
u30MepHsl (CTPYKTYpHas, reoMeTpuueckas (LMC-TPaHC-U30MEpHs), TUIIbI XUMHUECKUX peaKiui
(roMO- U reTeporeHHble, 0OpaTUMblE M HEOOpAaTHUMBbIE), PAacTBOPBI (MCTUHHBIE, TUCIEPCHBIE
CUCTEMBI), KpPUCTAJUIOTUAPATHI, CTENEHb IUCCOLUAIMM, 3JEKTPOJU3, KPEKUHI, PUGOPMHUHT);
TEOpPUU U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HaHMs, JIEKallUe B OCHOBE
IIOHMMAHHUS IPUYMHHOCTH U CUCTEMHOCTH XMMHWUYECKUX SIBJICHUI, COBPEMEHHBIE ITPEICTABICHUS
O CTPOGHMHM BELIECTBA Ha AaTOMHOM, MOJIEKYJIIDHOM U HaJIMOJIEKYJISIPHOM YPOBHSX;
IIPEJICTaBICHUS. O MEXAaHU3Max XMMHUYECKUX DPEaKIUi, TEPMOJMHAMUYECKMX U KUHETHYECKHUX
3aKOHOMEPHOCTSIX HMX IPOTEKaHHs, O XHMMHYECKOM pPaBHOBECHM, JHCIEPCHBIX CHUCTEMaXx,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJIyY€HUH U 0€301MacCHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUMUYECKHUX U OPraHUYECKHUX BEIIECTB B OBITY M MPAKTUUYECKON J1EATEIbHOCTH
YejoBeKa; OOMMX HayyHBIX NPUHIMIAX XUMHUYECKOrO MPOU3BOJACTBA (Ha MpuUMepe
IIPOM3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJa, nepepadoTku HedTH).

B pesynbrare ocBoeHus Kypca "XuMus'" CTyIEHT JOJIKHBI YMETh:

1) BBIABJIATE XAPAKTCPHBIC TIPU3HAKKW U B3aMMOCBA3b HU3YYUYCHHBIX HOHHTI/Iﬁ, IIPUMCHSITH
COOTBCTCTBYIOIIWEC IIOHATHUA HPHU ONHCAHUHU CTPOCHUSA U CBOMCTB HCOPraHNYCCKUX U OPTraHUYCCKUX
BCHIECTB W HX IMPCBpallCHUU; BBIABIATL B3aWUMOCBA3bL XUMHWYCCKUX 3HAHHMMU C TIOHATUAMU U
MNPpEACTABJICHUAMU APYIUX HNPCAMCETOB IJIA 0osiee OCO3HAHHOI'O ITOHMMAaHHS M OOBSICHEHHS CYIIHOCTH
MaTCepuajibHOI0 CAWMHCTBA MHpPA; UCIHIOJb30BATb CUCTCMHBIC XUMHWYCCKHUC 3HAHUA JIA 00BsCHEHUS U
MPOTHO3UPOBAHUS SIBJIEHUN, UMEIOIMX €CTECTBEHHOHAYUYHYIO PUPOAY;

2) WCHONB30BaTh HAUMEHOBAHUS XHUMHYECCKUX COCJAMHCHHM MEXIYHApPOIHOTO COH03a
TeOpeTH‘ICCKOﬁ n HpPIKJ'IaI[HOﬁ XAUMUHU U TPUBUAJIBHBIC Ha3BaHHA BCHICCTB, OTHOCAIINUXCA K U3YUCHHBIM
KJlacCaM OpPraHMYC€CKHX W HCOPraHMYCCKUX COCAMHCHUH, HCIIOJIb30BATh XUMHYCCKYIO CHMBOJIMKY IJISA
cocTapneHust (GOpMyJ HEOPTaHWYECKHX BEIIECTB, MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAallICHHbIX H CKCJICTHLIX) (l)OpMy.]'I OpPraHn4YCCKuXx BCHICCTB; COCTABJIATL YPABHCHHA XUMHUYCCKUX
peaxunﬁ U pacCKpbiBaTb HUX CYHIHOCTb: OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKLII/If/i MoCpeaACTBOM
COCTaBJICHHSI DJIEKTPOHHOIO OaiaHca 3THX PEaKIMW; PeakIiii HOHHOTO OOMEeHa IyTeM COCTaBJICHHS X
MOJTHBIX M COKPAILEHHBIX MOHHBIX ypaBHEHWH; peakiuil THAPONIN3a, peakIni KOMILIEKCOOOpa30BaHUs
(Ha npuMepe TrupoOKCOKOMIUICKCOB IHUHKa H a.]'II-OMI/IHI/ISI); NOATBCPIKAATh XAPAKTCPHLIC XUMUYCCKUC
CBOMCTBA BCUICCTB COOTBETCTBYIOIMMU SKCIICPUMEHTAMU U 3AITUCAMU YPABHCHUN XUMHUUYCCKUX PEAKIINU,

3) knaccu(PHUIMPOBATh HEOPraHUYECKHE W OPraHWYEeCKHE BEIIECTBA M XMMHUYECKHE PEaKIUH,
CaMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAHUS W KPUTCPUH JIA KJ'IaCCI/I(l)I/IKaL[I/II/I HN3y4acCMbIX XHUMUUYCCKUX



00BEKTOB; XapaKTepPH30BaTh COCTAB W BaKHEHIIME CBOWCTBA BEUIECTB, NPUHAMISKANINX K
OTIpeIeICHHBIM KJIaccaM W TPYNIaM COEIWHEHHH (TIPOCTBIE BEIIECTBA, OKCHUIbI, THIPOKCHIBI, COJIH;
YIJIEBOAOPOIBI, TPOCThie 3(UpPHI, CHOUPTH, (PEHONBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHCIOTHI,
CJIOXHBIE 3(UPBI, KUPBI, YIIICBOABI, aMUHBI, AMHUHOKHUCIIOTHI, OCIIKH); TPUMEHITh 3HAHUS O COCTaBEe U
CBOMCTBax BEMIECTB ISl JKCIEPUMEHTAIHHOW IPOBEPKH THIIOTE3 OTHOCHTEIHHO 3aKOHOMEpPHOCTEH
MPOTEKAHUS XUMHUIECKUX PEaKIil ¥ MPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYIIIECTBIICHUS;

4)chopMHPOBaHHOCTh YMEHUH MOATBEPKAATH HA KOHKPETHBIX MIPHMEPAX XapakTep 3aBUCHMOCTU
PEaKIMOHHOM CITOCOOHOCTH OPTaHUYECKUX COCTUHEHUH OT KPaTHOCTH W THITA KOBaJICHTHOU cBsi3m (" " |
"'"), B3aMMHOTO BIUSHHS aTOMOB ¥ TPYII aTOMOB B MOJIEKyJIaX; a TaKKe€ OT 0COOCHHOCTEH peann3amnuu
Pa3INYHBIX MEXaHU3MOB MTPOTEKAHUS PEaKIIHi;

5) XapakTepu30BaTh ICKTPOHHOE CTPOSHUE aTOMOB (B OCHOBHOM U BO30Y)KICHHOM COCTOSIHUH )
U WOHOB XHMHYECKHX JJIEMEHTOB 1 - 4 mepmomoB llepmommdeckoit cucremsl JI.M. MeHmeneeBa U ux
BAJICHTHBIC BO3MOYKHOCTH, HUCTONB3Ys moHATus "s", "p", "d-aiekTpoHHbIe" OpOUTAIH, SHEPrEeTUICCKUE
YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
COEIMHEHHH 10 IEPHOAaM U TPYIITaM;

6)BlmajieHWe CHCTEMOW 3HAHMA O METO/JaxX HAyYHOTO TIO3HAHUS SIBIIGHUH TPHPOJIBI,
UCTIOJIB3YEMBIX B €CTECTBCHHBIX HAyKaX U YMEHUSMH MPUMEHSITH 3TH 3HAHHS MPH IKCIICPUMECHTAIBHOM
WCCIICIOBAHUN BEIIECTB W JUIsI OOBSCHEHHS XWMHUYECKUX SIBIICHHUH, WUMEIOIIUX MECTO B MPHPOJIE
MPAKTHYECKON JIEATETFHOCTH YEI0BEKa U B TIOBCEAHEBHOM JKU3HU;

7) TpOBOAUTH pacyeTbl MO0 XMMUYECKUM (QOpMyJaM U YpaBHEHHSIM XMMHYECKHUX PEakluil ¢
UCIOJb30BaHMEM  (PU3UYECKMX  BEIMYUMH  (Macchl, o0O0beMa Ta30B, KOJHYECTBA  BEIICCTBA),
XapaKTepU3yIOINX BEIMIECTBA C KOJWYECTBEHHOW CTOPOHBI: pPAcdeThl MO HAXOXKICHHIO XHMHUYECKOU
(bopMyIIBI BellecTBa; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MIPOAYKTA PEAKINH, €CITH OJHO U3
HCXOJHBIX BEILIECTB JaHO B BUJE PacTBOpPa C ONPEAECICHHON MacCOBOM J0JIE paCTBOPEHHOIO BEIIECTBA
WIH NaHO B M30BITKEe (MMEET MPHUMECH); pacyeThl MacCOBOM WM OOBEMHOW JONM BBIXOAA MPOAYKTa
pEeaxIum; pacueThl TEIIOBOTrO ddeKTa peakiinii, 00beMHBIX OTHOIICHHIA T'a30B;

8) MpOrHO3uMpoBaTh, AHATU3UPOBATH M OLEHUBATH C TIO3UIMHA SKOJOTHYECKOH O€30MacHOCTH
MociencTBUs OBITOBOH M TPOW3BOJACTBEHHOW MAEATENFHOCTH 4YeJOBEKa, CBA3aHHOH ¢ mepepaboTKoii
BEIIECTB; HCIONB30BaTh IMONydeHHBIC 3HAHUS JUIS TPHHATHS TPAMOTHBIX pEIIeHWH MpoOieM B
CUTyaluAax, CBA3aHHBIX C XHMHeﬁ;

9)chopMHUPOBAaHHOCT, YMEHUN CaMOCTOSTEIILHO IUIAHHPOBATh M TMPOBOJAUTH XUMHUYCCKUN
SKCIIEpUMEHT (TONydyeHHe ¥ W3yYeHHE CBOWCTB HEOPTaHWYECKHMX W OPTaHWYECKHX BEIIECTB,
KaueCTBEHHbIE PEaKIU{ YTIEBOJIOPOJIOB PA3IMYHBIX KIACCOB U KHCIOPOJCOJEPIKAIMNUX OPraHUMIECKUX
BEIIECTB, PEUICHUE JKCIEPUMEHTAIBLHBIX 33]ad 10 Paclio3HABAHUIO HEOPTaHWYECKUX U OPraHWYeCKUX
BEIIECTB) C COOJIOJIEHUEM TMpaBWJI OE€30MacHOTO OOpallleHus ¢ BellecTBaMH U JIA0OPATOPHBIM
obopynoBanueM, GOPMYITUPOBATH SN UCCIIEIOBAHMSA, PEAOCTABIATE B PAINYHON (DOpME pe3yIIbTaThl
OKCIICPUMEHTA, aHAJIU3UPOBATE U OLICHUBATH UX JOCTOBECPHOCTD,

10) ocymiecTBIATh IeNCHANIPABICHHBI IMOMCK XUMHYECKOH HHQOpMalMu B Pa3UYHBIX
WCTOYHWKAX (Hay4dHast U y9eOHO-Hay4YHas JTUTepaTypa, CpeIcTBa MaccoBoil nHpopmMaluu, cetb IHTEpHET
U JIpyTHe), KpUTUYECKH aHaIM3UPOBaTh XUMHUYECKYIO HH(OpMaIHIo, TiepepabaThiBaTh €€ 1 UCIO0Ib30BaTh
B COOTBETCTBHH C TIOCTABJIICHHOW yueOHOH 3a1aueii;

11) oco3HaBaTh OMACHOCTh BO3ACWCTBUS HAa JXUBBICE OPTraHWU3MEI ONpEIENECHHBIX BEIIECTB,
MOHUMAasi CMBICT TIOKa3aTelsl MPEebHON JOMYCTUMOW KOHIEHTpAIlMHM, W TOSICHATh Ha MpHMepax
CHOCO6BI YMCHBUICHUA U MPEAOTBPALICHUA UX BPEAHOT'O BO3Z[GI71CTBPI$I Ha OpraHu3M YCJIOBCKaA.

3. Coxmep:xaHue mporpaMmbl Jucuunaunbl: BBedeHue; Pasgen 1. OcHOBHBIE 3aKOHBI
xumun; Pazaen 2. Heopranuueckas xumus; Paznen 3. Opranuueckas xumusi; Paznen 4. Hauana
XUMHYECKOTO aHaJIN3a.

4.®opma npoMeRYTOUHOI aTTecTanuu: TuddepeHunansHbIN 3a4er.



