AHHOTALIUA
K pado4eil mporpaMmme I CHUANINHbBI
C00.02.02 Xumust

1.00mas xapakTepucTuka

PaGouass mnporpamma JUCHUIUIMHBI SIBISIETCS YacTbl0 MPOTPamMMbl OJATOTOBKHU
CHELMAINCTOB CPEJAHEr0 3BEHa B COOTBETCTBMH C (eAepaqbHbIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJIAPTOM CPEAHEro MPOo(hecCHOHATHLHOTO 00pPa30BaHUsl MO CIEIUAaIbHOCTH
35.02.05 ArpoHomusi, yTBEpXkAECHHBIM IpHUKa3oM MuHMCTEpCTBa NpocBelleHus Poccuiickoit
®enepanun Ned44 ot 13.07.2021 r.

2. TpeGoBaHus K pe3yIbTaTaM OCBOCHHMSI.

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

1) o marepuanbHOM EIMHCTBE MHUpPA, 3aKOHOMEPHOCTSX W IO3HABACMOCTH SIBJICHUIA
IPUPOJIBI; O MECTE U 3HAUYECHUU XMMUHU B CHCTEME €CTECTBEHHBIX HayK M €€ POJId B 0OecrieueHun
YCTOMYUBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEUICHUU MPOOJIEM HKOJIIOTHIECKOH, IHEPTeTHUECKON U
NUIIeBOM 0€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, CO3JIaHUM HOBBIX MAaTEpUAIOB, HOBBIX
HCTOYHHKOB SHEPTHH, B 00ECIIEUCHUH PALMOHAIBHOTO MIPUPOIONIOIB30BaHNSA, B (POPMHUPOBAHUHT
MHUPOBO33pEHUsI M OOIIe KyJNbTypbl 4YelOBEKa, a TaKXKe SKOJIOTMYeCKH OOOCHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CpEIE;

2) OCHOBOIIOJIATAIOIINE MOHATHUS (IONOTHUTENBHO K CUCTEME MOHSATUH 0a30BOT0 YPOBHS)
- U30TOIBI, OCHOBHOE M BO30YXJIEHHOE COCTOSIHUE aTOMa, THOPUAM3ALNS aTOMHBIX OpOHTaNEH,
xumu4deckas cBs3b (" " u """, KpaTHBIE CBA3M), MOJISIpHAsI KOHIICHTpAIUs, CTPYKTypHas hopmyna,
nu3oMepust (CTpYKTypHas, reoMeTpruecKasl (LIUC-TpaHC-U30MEpHsl), TUIIbI XUMUYECKUX peaKLnii
(roMO- W TeTeporeHHble, OOpaTUMbIE M HEOOpaTHMBIE), PACTBOPHI (UCTUHHBIC, TUCIEPCHBIC
CHCTEMBI), KPUCTAJUIOTHAPATHI, CTENEHb TUCCOIMALNHU, DJIEKTPOJHN3, KPEKUHT, PUPOPMHHT);
TEOPUM M 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUECKHE 3HAHMUs, JIEKAIIME B OCHOBE
NOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI, COBPEMEHHBIE MTPEICTABICHUS
O CTPOEHMM BEUIECTBA HA AaTOMHOM, MOJIEKYJSIPHOM M HAJIMOJIEKYJIIPHOM YpPOBHSIX;
IPEJICTaBICHUS] O MEXaHU3MaxX XMMMUYECKUX DPEaKIUM, TEPMOJUHAMUYECKHMX U KUHETHUECKUX
3aKOHOMEPHOCTSIX MX IPOTEKaHUs, O XUMUYECKOM pPABHOBECUH, JHUCIEPCHBIX CHCTEMAX,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPTaHMYECKUX M OPTaHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM IEATEIbHOCTH
YyeJioBeKa; 00Ire Hay4yHble IPUHLIUITBI XUMUYECKOT0 POU3BO/ICTBA (Ha MpUMEpPE NMPOU3BOJICTBA
CepHOM KHCIIOTHI, aMMHUaKa, METaHoJIa, epepaboTKu HedTH).

B pesynbrate ocBoeHus Kypca "XuMus'" CTyAEHT JOJIKHBI YMeTh:

1) BBIABIIATH XapaKTEpHbIE MPU3HAKU M B3aUMOCBS3b M3YyYEHHBIX MOHSITHHA, MPUMEHSTH
COOTBETCTBYIOILIME TMOHATHS NPU ONHUCAHUM CTPOCHHUS U CBOWCTB HEOPraHMYECKUX U
OpPraHMYECKHUX BELIECTB M MX NPEBPAIICHUM; BBIABIATH B3aUMOCBSA3b XMMHYECKHX 3HAHUHU C
HNOHATUSIMM U TIPEJCTABICHUSMU APYTUX MPEIMETOB il 0ojiee OCO3HAHHOTO MOHMMAHMS U
OO0BSICHEHUS CYIIHOCTH MaTEpUAIbHOTO €IMHCTBA MUPA; MCIIOJIb30BaTh CUCTEMHbIE XUMHUUECKUE
3HaHMUS JUIsl OOBSICHEHHS W MPOTHO3UPOBAHUS SBJICHHUHM, HMEIOLIUX €CTECTBEHHOHAYUHYIO
IPUPOLY;

2) WCMOJB30BaTh HAUMEHOBAHUS XHUMHYECKUX COCAMHEHUN MEXIYHapOJHOTO COI03a
TEOPETUYECKON W NPUKIATHOW XMMHMHM U TPHUBHAJIBHBIE Ha3BaHMs BEILECTB, OTHOCSILUXCS K
M3YYEHHBIM KJlaccaM OpraHWMYeCcKUX M HEOPraHMYeCKHMX COEAMHEHMI; HCIOJIb30BaTh
XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJIEHUSI (JOPMYJI HEOPraHMUECKUX BEIIECTB, MOJIEKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (OPMYJl OpraHMYECKHX BEIIECTB;
COCTaBJIAITh YPAaBHEHUS XUMHUYECKMX PEAKUUN U PACKpPbIBaTh MX CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBHUTEJBHBIX PEaKIMi TOCPEJACTBOM COCTABJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlnid,
peakuuii MOHHOrO OOMEHa WyTEeM COCTAaBJICHHS WX TIIOJHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH, peakuuid TUAPOJW3a, peakIuil  KOMIUIeKcooOpazoBaHus (Ha  mpuUMepe
THJIPOKCOKOMITJIEKCOB ITUHKA M aJIOMHHHUSA); TIOATBEPXKIaTh XapaKTepHble XUMHUYECKHE CBOMCTBA



BEILECTB COOTBETCTBYIOLIMMHU SKCIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUN;

3) xinaccuuuUpOBaTH HEOPraHUYECKHME U OPraHWYECKHE BEIIECTBA U XHUMHUYECKUE
pEaKIMU, CaMOCTOSITENIbHO BHIOMPATh OCHOBAaHMSA U KPUTEPHH Ul KIACCU(DUKALUU M3ydaeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTepHU30BaTb COCTAaB W BaKHEHWIIME CBOWCTBA BEIECTB,
IPUHAUIEKAIIMX K OIpPENETICHHBIM KjaccaM MW TIpylnaM COEAUHEHMH (IpOCThlE BEILECTBA,
OKCHJIbl, TUJPOKCUIBI, COJIH; YIIIEBOAOPOBI, MPOCThIe 3(UPHI, CHUPTHI, (HEHOJIbI, aabACTUIbI,
KETOHBI, KaPOOHOBBIE KUCJIOTHI, CIOXKHBIC d(UPBI, JKHUPBI, YTICBOJbI, AMUHBI, aMUHOKHCIIOTBI,
OeKH); MPUMEHSTh 3HAHHUS O COCTaBE M CBOMCTBAX BEIIECTB ISl SKCIIEPUMEHTAIbHON MPOBEPKU
TUIIOTE€3  OTHOCUTEJIBHO  3aKOHOMEPHOCTEW  IPOTEKaHUs  XUMMYECKHUX  peakuuid u
MIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHHUS;

4) moaTBepXkIaTh HAa KOHKPETHBIX INPHMEPax XapaKTep 3aBUCHMOCTH PEaKIMOHHON
CITOCOOHOCTH OPTaHWYECKUX COCIMHEHHH OT KPaTHOCTH W TUIAa KoBasieHTHOHW cBsi3u (" " u ""),
B3aMMHOTO BIHUSHHMS aTOMOB M TPYNI aTOMOB B MOJIEKYJIax; a TaKkKe OT OCOOCHHOCTEH
peanu3alny pa3InyHbIX MEXaHU3MOB IIPOTEKAHUSI PEAKIIUA;

5) xapakTepu30oBaTh AICKTPOHHOE CTPOSHHE aTOMOB (B OCHOBHOM M BO30YXICHHOM
COCTOSIHMHM) ¥ MOHOB XUMHUYECKUX 3JeMeHTOB 1 - 4 mepuoaos Ilepumonnueckoit cucremst J[.U.
MeHeneeBa 1 UX BaJCHTHBIC BO3MOXKHOCTH, MCIHOJB3ys monstus "s", "p", "d-snexrpoHHbie"
opOUTaNM, DSHEPreTUYECKHE YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMNCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMM COEIMHEHUH 10 IEpUOJaM U IpyIIiaMm;

6) BIameTh CHUCTEMON 3HAHUM O METOJaX HAYYHOTO [MO3HAHUS SIBJICHHN TMPHPO/IbI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX M MPUMEHATHb 3TH 3HAHMS IPH SKCIEPUMEHTAIHHOM
WCCJIETIOBAaHUH BEILIECTB, U1 OOBSICHEHUS XMMHYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE,
NPAKTUYECKOHN JESATEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;

7) IPOBOJUTH PacyeThl O XUMUYECKUM (HOpMyJIaM U YPaBHEHUSIM XUMUYECKUX peakluit
C WCIIOJIb30BaHMEM (DM3WYECKUX BEJIWYHMH (MacChl, 00beMa TIa30B, KOJIMYECTBA BEILECTBA),
XapaKkTEepU3yIOLIMX BEUIECTBA C KOJWYECTBEHHOW CTOPOHBI: pPacyeTbl IO HaXOXIACHUIO
XUMHYECKOH (HhOpMyJIbl BEUIECTBA; pacueThl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOTYKTa
peaklMu, eciy OJHO U3 UCXOJHBIX BEUIECTB JAHO B BUJE pacTBOpa C ONPEAECICHHOW MacCOBOM
JI0JIeH PaCTBOPEHHOT'O BEILIECTBA WIIH JaHO B M30BITKE (MMEET MPUMECH); pacUueThl MAaCCOBOW MIIH
00BEMHOM 10T BBIXO0JIa MPOJYKTa PEAKINH; pacueThl TeII0BOro 3pdeKxra peakuil, 00beMHbIX
OTHOIIICHUH I'a30B;

8) TpOrHo3UpoBaTh, AHANM3UPOBATH M OLEHUBATh C TO3MIHMNA HKOJIOTHYECKOM
0€30MacHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOICTBEHHOM 1€ATEILHOCTH YEJIOBEKA, CBA3AHHON
¢ mepepaboTKOM BeIIecTB; HMCMOJb30BaTh MOMYyYEHHBbIC 3HAHWS [JIS TPUHATHS TPAMOTHBIX
pPELICHUI B CUTYalUAX, CBA3aHHBIX C XUMUEH;

9) caMOCTOATENBHO TIAHUPOBATh U TPOBOJANUTH XMMHUYECKUH SKCIIEPUMEHT (TIOTyUeHHE
U3Y4YE€HHE CBOMCTB HEOPraHMYECKMX M OpPraHWYeCKHMX BEUIECTB, KAaueCTBEHHBIE PEAKIUU
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M KUCIOPOJCOJEPKAIIMX OpPraHUYeCKHX BELIECTB,
pelIeHre SKCIEPUMEHTAJIbHBIX 3a7ad MO PAaclO3HAaBAaHUIO HEOPraHWYECKUX M OPraHMYecKHX
BEIIIECTB) € COOJIOACHUEM IpaBUJI 0€30MacHOro OOpaIleHUsl C BEIIeCTBAMH U JIAOOPaTOPHBIM
o0opysnoBaHueM, (OpMyJIUPOBATh LENM WCCIENOBaHUS, MPEJOCTaBIATh B pazIu4HON (dopme
pe3ynbTaThl SKCIEPUMEHTA, AaHATTM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTb;

10) ocymiecTBIATh Li€JIEHANPABICHHBIA MOMCK XUMUYECKOW MHPOpPMAIMK B Pa3IMYHbIX
HUCTOYHUKAX (HaydHas U y4eOHO-HaydHas JTUTEpaTypa, CPeICTBAa MAacCOBOW MH(OpMAIINU, CETh
WuTepHeT u apyrue), KpUTUYECKH aHAIU3UPOBATh XUMUYECKYI0 HH(POpMaIUIo, nepepadbaThiBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBUHU C ITOCTABICHHOHN yueOHO 3a1aueit;

11) oco3HaBaTh OMAacHOCTh BO3/AECUCTBUS HA JKUBBIE OPraHU3MBI OIIPE/ICTICHHBIX BEIIECTB,
MOHUMAsi CMBICH TMOKa3arenss MpeAeNbHOW JOMYCTUMOW KOHILIEHTpAlMU, W TOSCHATH Ha
npuMepax crocoObl YMEHBUICHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIEHCTBUS HA OpraHU3M
4eJI0BEKA.

3. Coaep:xaHue mMporpaMmbl JUCHUIIMHBI: BBeAeHue; Pasnen 1. OCHOBHbIE 3aKOHBI



xumuu; Paznen 2. Heopranmueckas xumwus; Pasmen 3. Opranumueckas xumus; Pasmen 4.
Hauvana xumMmudeckoro aHajmn3a.

4.@opma NpoMeKYyTOUHOM aTTecTauuu: 1udPepeHIIMPOBAHHBIN 3a4eT.



