AHHOTALIUA
K pado4eil mporpaMmme M CIUAIINHbBI
C00.02.02Xumus

1.00mas xapakrepucTuKaA.

Pabouas nporpamma IUCLUILIMHBI SBISIETCS YacThiO MPOTPaMMBbl MOJTOTOBKH CHELMAIMCTOB
CPEIIHETO 3B€Ha B COOTBETCTBUU C (helepalibHbIM IOCYNapCTBEHHBIM 0Opa30BATENbHBIM CTaHAAPTOM
cpemHero mpoeCcCHOHANBHOTO 00pa3oBaHus 1O crenuanbHocTd 35.02.05 ArpoHOMUS, YTBEPKICHHBIM
npuka3zoM MunnctepcTBa npocsemieHnusa Poceniickoit ®deneparun Ned44 ot 13.07.2021 r.

2. TpeGoBanus K pe3yJibTaTaM OCBOEHHS.

B pesynbpTaTte ocBoeHus kypca "Xumus'" CTyICHT JO/DKHBI 3HAT!

1) chopMUpOBaHHOCTH MPEACTABICHUN: O MaTepHaIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U
MI03HABAEMOCTH SIBJICHUI IPUPOABI; O MECTE U 3HAYCHUU XUMHHU B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIU
B 00€eCleYeHnrd YCTOMYMWBOTO pa3BUTHSA HYEIIOBEUECTBA: B PEIICHHH TMPOOIEM OSKOJIOTHYECKOM,
SHEPTeTHYECKON W THIIEeBOH OE30MacHOCTH, B Pa3BUTUM MEAWIIMHBI, CO3JAHWM HOBBIX MAaTEpHAJIOB,
HOBBIX UCTOYHHKOB SHEPIUH, B 00ECIECUEHNH PAalMOHAIBHOTO MPHUPOAONOIB30BaHM, B (HOPMUPOBAHUHT
MHUPOBO33pEHUSI U OOLIeH KyIbTYpbl YEJIOBEKa, a TAKXKe JKOJOTHYECKHM OOOCHOBAHHOTO OTHOLICHHUS K
CBOEMY 37I0POBBIO M ITPUPOTHON CPELE;

2) OCHOBOIIOJIAralOIIMEe MOHATHS (AOTONIHUTENBHO K CHUCTEME MOHATHH 0a30BOTO YPOBHS) -
W30TOMbI, OCHOBHOE M BO30YXIEHHOE COCTOSHHE aroMa, THOpUAM3alus aTOMHBIX OpOHUTalew,
xumudeckas cBs3b (" " w "', KpaTHBIE CBSI3HM), MOJIApHAs KOHIICHTpAIUs, CTPYKTypHas (opmyra,
n3oMepus (CTpYKTypHas, reoMeTpraeckas (IUC-TpaHC-U30MEPHS), TUIIBI XUMHIECKUX Peakiuid (ToMo-
reTeporeHHble, o00paTUMble M HEOOpaTHMBbIE), pacTBOpHl (MCTUHHBIE, IHUCIEPCHBIE CHCTEMBI),
KPUCTAUIOTHPATHI, CTENCHb IHCCOIMAINH, DIIEKTPOIN3, KPEKHUHT, PH(OOPMUHT), TEOPHUH H 3aKOHHI,
3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HAHHWA, JIeKAIINEe B OCHOBE TIOHUMAHHWS NPUYUHHOCTH U
CHUCTEMHOCTH XMMHUYECKUX SIBICHUM, COBPEMEHHBIE MPECTABICHUS O CTPOCHUN BEILIECTBA HA ATOMHOM,
MOJICKYJIIPHOM M HaJMOJCKYJISIPHOM YPOBHSX; MPEICTABICHUS O MEXaHMU3MaX XUMHUYCCKHX PEaKIIHid,
TEPMOAMHAMUYECKUX M KWHETHYECKUX 3aKOHOMEPHOCTSX MX NMPOTEKAaHUS, 0 XMMHYECKOM PaBHOBECHUH,
JUCTIEPCHBIX CHCTEMax, (paKkTOIOTUYECKUE CBEACHHSI O CBOMCTBAxX, COCTaBe, MONy4YEHHH M 0e30macHOM
WCTIOJb30BaHUM BAXXHEHUIINX HEOPTaHWYECKUX W OPTaHWYECKHX BEIIECTB B OBITY W NPAKTUYCCKOU
JIESTEIbHOCTH YeJOBeKa; OOMIMX HAayYHBIX TNPHUHIMIIAX XHUMHYECKOTO MPOW3BOJACTBA (HA TNpUMeEpe
MIPOU3BOJICTBA CEPHOI KUCIIOTHI, aMMHAaKa, METaHOJIA, TepepadoTKH HEDTH).

B pesynbpraTte ocBoeHus Kypca "XuMus" CTyJEHT JOKHBI yMeTh:

1) BBIABIATH XapaKTepHblE TNPU3HAKA W B3aWMOCBS3b W3YYEHHBIX TOHATHH, MPUMEHATH
COOTBETCTBYIOIIME TOHATHS TPW ONHCAHWW CTPOCHHS M CBOWCTB HEOPTaHWYECKHX W OPTaHWYECKHX
BEIICCTB W WX MPEBPAIICHUN; BBISABIATh B3aUMOCBA3b XHMHUYCCKUX 3HAHWH C TIOHATHUAMH U
NpEACTABICHUSIMUA APYTUX MPEAMETOB Ui 0ojiee OCO3HAHHOTO MOHUMAHHUSI M OOBSCHEHHUS CYIIHOCTH
MaTepUaTbHOTO E€IWHCTBA MHpA; HCIOIH30BATH CHUCTEMHBIE XWMHYECKHE 3HAaHUS M OOBSCHEHHA WU
MPOTHO3UPOBAHMUSI SIBJICHUH, UMEIOINX €CTECTBEHHOHAYYHYIO IPUPOAY;

2) WCHOJBb30BaTh HAMMEHOBAHMS XHMHUYECKHMX COCOUHEHUH MEXIYHapOAHOTO  COI03a
TEOPETHUYECKOM W MPHUKIATHON XMMHUW ¥ TPUBUAIbHbIE Ha3BaHMS BEIECTB, OTHOCAIIMXCS K U3yUYEHHBIM
KJlJacCaM OPraHMYeCKWX M HEOPTaHWYECKHUX COENWHEHMIA; HCIOIB30BaTh XWMHUYECKYI0 CHMBOJIUKY IS
cocTaBieHusl (GOpMYJ HEOPTaHUYECKHX BEIIECTB, MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIICHHBIX U CKEJETHBIX) (DOPMYJ OPraHWYECKUX BEIIECTB, COCTABJIATH yPABHEHUS XUMUYECKHX
peakiuii W pacKpeIBaTh WX CYIIHOCTh: OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMTOCPEICTBOM
COCTaBIICHHS DJIEKTPOHHOTO OanaHca 3THX PeakLuil; peakuii HOHHOro OOMEHA IyTeM COCTAaBJICHUS MX
MIOJTHBIX W COKPAICHHBIX MOHHBIX ypaBHEHWI; peaklui THUAPOJIN3a, PEeaKIHMii KOMIUIEKCOOOPa30BaHUS
(Ha TmpuMepe THAPOKCOKOMITJIEKCOB IIMHKA W AITIOMHHUSA); TOATBEPKAATh XapaKTEepHbIE XUMHYECKHE
CBOICTBa BEIIECTB COOTBETCTBYIOIINMHE SKCIIEPUMEHTAMH U 3aITUCAMHU YPABHEHUH XUMUYECKIX PEAKIIHA;

3) xmaccuUUUpPOBATH HEOPTaHUYECKUE M OPraHMYECKHE BEIIECTBA M XUMHUYECKHE pPEaKIHH,
CaMOCTOSITETIbHO BBIOMPATh OCHOBAaHHSI W KPHUTEPUH JUIS KIacCU(PUKAIMUA W3YYaeMBbIX XUMHUYCCKHX
00BEKTOB; XapaKTEpPH30BaTh COCTAB W BAaXXKHEHIIHE CBOWCTBA BEIIECTB, NPUHAMISKANUX K
OTIpElIeJICHHBIM KJlaccaM M TPYINIaM COEAMHEHHWH (IIPOCThIE BEIIECTBA, OKCUABI, THAPOKCHIBI, COJIH;
YIJIEBOAOPOIBI, TPOCThIe 3(UPBI, CHOUPTHl, (QEHONBI, albACTHIBl, KETOHBI, KapOOHOBBIE KHCIOTHI,
CJIOKHBIC 3(QUPHI, KUPBI, YTICBOABI, aMHHBI, aMUHOKUCIIOTHI, OCJIKH); MPUMEHSTh 3HAHUS O COCTaBe U
CBOWCTBAaxX BEIIECTB JUIA JKCIHEPUMEHTAIBFHONW MPOBEPKHM THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH
NPOTEKAaHUS XUMUYECKUX PEaKIUi M MPOTHO3UPOBAHHS BO3MOXKHOCTEH UX OCYILIECCTBIICHUS;



4)chopMHUPOBaHHOCTh YMEHUH TOATBEPKAATh HA KOHKPETHBIX MPUMEPAX XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH OPTaHUYECKUX COCIMHEHUH OT KPAaTHOCTH M THIA KoBajeHTHOU cBs3H (" " u
"'"), B3aMMHOTO BIIMSHUSI aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKkKe OT OCOOCHHOCTEH pean3aiuu
Pa3TUYHBIX MEXaHU3MOB IMPOTCKAHUS PEAKIIHIA;

5) XapaKTepru30BaTh ICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM M BO30YXKICHHOM COCTOSIHFIH )
U WOHOB XHMHYECKHX JJIEMEHTOB 1 - 4 mepuomoB llepmommueckoit cucremsl JI.M. MeHmeneeBa U ux
BaJICHTHBIC BO3MOXXHOCTH, HCIIONIB3Yys TOHsATUS "s", "p", "d-a;mekTpoHHBIE" OpOWTANIN, SHEPreTUYICCKUC
YpOBHH; OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMbIX MMHU
COEIMHEHUH IO MEPHOAaM U TPYIIaM;

6)BNajJicHMe CHUCTEMOW 3HAaHMW O METOJaX HAyYyHOTO TIO3HAHUS SIBJICHWUH IPHUPOJHI,
UCTIOJb3yEMBIX B €CTECTBCHHBIX HAayKaX U YMEHUSMH MPUMEHSTHh STH 3HAHHS MPHU IKCICPUMEHTATHLHOM
WCCIIEIOBAHNN BEIIECTB W ISl OOBSCHEHHS XWMHUYECKHX SBICHHH, WMEIOMIMX MECTO B IPHPOIE
MPAKTHYECKON JICATSILHOCTH YEI0BEKA U B TIOBCEHEBHOM JKU3HU;

7) TPOBOAUTH PacYEThl MO XUMUYECKUM (PopMysaM W ypaBHCHHSIM XHUMHUYECKUX pEakIuil ¢
UCIOJb30BaHMEM  (U3UYECKMX  BEJIMYMH  (Macchl, 00beMa Tra30B, KOJUYECTBAa  BEIICCTBA),
XapaKTepPU3YyIOINX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: pacdeThl MO HAXOXKIACHHIO XHMHUYECKON
(hopMyJIBI BEIIEeCTBA; pacueThl Macchl (00beMa, KOJTMUECTBA BEIIECTBA) MPOIYKTa PEaKIUU, €CJIA OJTHO U3
MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C OINPENEJICHHON MacCOBOM IOJIel pacTBOPEHHOTO BEIIECTBA
WIN JAaHO B HW30BITKE (MMEET MPHMECH); PacueThl MAacCOBOW MM OOBEMHOHM IOJM BBIXONA MPOAYKTA
peaKknuu; pacyeThl TeIIOBOro A (eKTa peakiuii, 00bEeMHBIX OTHOIIIEHHUH ra30B;

8) mpOrHO3WMpOBaTH, AHATM3UPOBATH M OIECHUBATh C TO3HUIUN DKOJOTHYECKOW OE30MacHOCTH
MOCJICICTBUA OBITOBOH M TIPOW3BOJCTBEHHOHN MESITEILHOCTH YEJIOBEKA, CBA3AHHOW C TEpepabdOTKOM
BEIICCTB, HCIIONH30BaTh IMOJNyUYECHHBIC 3HAHUWS JUIsi TPHUHATUS TPAMOTHBIX pEIICHUN mpodieM B
CUTYaIUsX, CBI3aHHBIX C XUMHUCH;

9)chOpMHUPOBAHHOCTh yMEHHH CaMOCTOSATENFHO IUIAHUPOBAaTh ¥ IMPOBOJUTH XUMHUYECKUN
SKCIIEPUMEHT (MIOJlyYeHHEe W H3YYCHHE CBOWCTB HEOPTaHWYECKWX W OpPTraHMYeCKHX BEIIeCTB,
KaueCTBCHHBIC PEaKIUU YTICBOJIOPOJIOB PA3NIMYHBIX KJIACCOB W KHCIOPOJCOJEPIKAIIUX OPTraHUISCKUX
BEIICCTB, PCIICHUE SKCIICPUMEHTANBHBIX 33/[ad M0 PACIO3HABAHUIO HEOPraHWYECKUX U OPraHWYCCKHUX
BEIIIECTB) C COONIONCHWEM TIpaBHJI OE30MacHOTO0 OOpameHus ¢ BEIIecCTBAaMH W JabopaTopHBIM
o0opynoBaHueM, GOPMYITHUPOBATH IEJIA MCCIICIOBAHMS, PEIOCTABIIATE B PA3IMYHON (DOpME pe3ysIbTaThl
JKCIICPUMEHTA, aHAJTM3UPOBATh U OIICHUBAThH UX JOCTOBEPHOCTH;

10) ocymiecTBIATh IeNICHANPABICHHBIH IMOMCK XUMHYECKOH WH(OpMAIMid B Ppa3InIHBIX
UCTOYHUKAX (HaydHas M yueOHO-HaydHAas JINTepaTypa, CPeICTBA MacCOBOW WHPOpMaIuu, cetb VHTepHEeT
U IpyTHUE), KPUTHUSCKU aHAIIM3UPOBATh XUMHUYECKYIO HH(pOpMaIrto, iepepabaThiBaTh €€ U UCIOJIL30BaTh
B COOTBETCTBHH C ITOCTaBJICHHON yUeOHOM 3a1aueii;

11) oco3HaBaTh OMAaCHOCTh BO3ACWCTBUS HAa JXUBBIE OPTraHMW3MBI OMpPEIEIICHHBIX BEIIECTB,
MOHUMAsi CMBICT TIOKa3aTelss MPESIbHON MOMyCTUMON KOHIICHTpAIlMHM, U TOSICHATh Ha MpHMepax
CIOCOOBI YMEHBIIICHUS U MPEIOTBPAIICHHS UX BPSIHOTO BO3ICHCTBUS Ha OPraHU3M YEIIOBEKa.

3. Conep:xaHue nMporpaMMbl JUCUMILIMHBI: BBeaenune; Pasnen 1. OCHOBHBIE 3aKOHBI
xumuy; Pazgen 2. Heoprannueckas xumus; Paszgen 3. Opranuueckas xumus; Pasmen 4.
Hauvana xumMmrdeckoro aHajan3za.

4.@opma NpoMeKYTOUHOM aTTecTauMu: TudPepeHIIMPOBaHHBIN 3a4eT.



