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IIpOrpamMm JUCHUIINIMHBL  ABJIACTCA  YaCTbIO  IIPOrpaMMbl  IOATOTOBKU

CHEIMAIUCTOB CpPEeIHEro 3BEHAa B COOTBETCTBUU C (eaepajabHbIM TOCYJAapPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM CPEAHEro Mpo(hecCHOHATFHOTO 00pa30BaHuUs M0 CIEHUATBHOCTH
36.02.03 3ootexHus (0OCHOBHOE 0011Iee 00pa30oBaHue), YTBEPKACHHBIM IMPUKa30M MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 19.07.2023 r. N 546.

2.TpeGoBanus K pe3yJibTaTaM OCBOCHHSI.

B pesynbrare ocBoeHus Kypca "Xumusa" cTyAeHT JOJKHBI 3HATD!

1) cdopmMupoBaHHOCTH MPEACTABIEHUN: O MaTepHAbHOM  E€AMHCTBE  MHpA,
3aKOHOMEPHOCTSIX U [T03HABAEMOCTH SIBJIEHUM MPUPOJBL; O MECTE U 3HAYEHUU XUMHH B CUCTEME
€CTECTBEHHbIX HAyK U €€ pOJu B 00ECleYeHUH YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA: B
pelIeHrur MPOoOIEeM IKOJIOTUYECKOW, IHEPTeTUYCCKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3JJaHHUM HOBBIX MaTEpPHaliOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECIeueHUU
PalMOHAIFHOTO TPUPOJIOTIONB30BaHus, B (OPMHUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeNOBeKa, a TaKKe DSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

2) OCHOBOIIOJIATAIOIINE MOHATHUS (JIONOTHUTENBHO K CUCTEME MOHSATUH 0a30BOr0 YPOBHS)
- U30TOIBI, OCHOBHOE M BO30YX/JIEHHOE COCTOSIHUE aTOMa, TMOPUAN3ALUs aTOMHBIX OpOHUTAJIeH,
xumu4deckas cBs3b (" " u ", KpaTHBIE CBA3M), MOJISIpHAsE KOHILIEHTPAIUs, CTPYKTYpHas ¢popmyIa,
n3oMepus (CTPYKTypHas, reoMeTpudeckas (IUc-TpaHC-U30MEpHsl), TUIIBI XUMHUYECKUX PEaKInui
(roMO- W TeTeporeHHble, OOpaTUMble M HEOOpAaTUMBIE), PACTBOPHI (MCTUHHBIC, NUCIEPCHBIC
CUCTEMBI), KpUCTAJJIOTUAPATHI, CTENEHb AMCCOLUALMH, AJIEKTPOJIN3, KPEKUHT, PUPOPMUHT);
TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE 3HaHHs, JeKallue B OCHOBE
MOHUMaHUS TPUUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBIICHUN, COBPEMEHHBIE MPECTaBICHUS
O CTPOGHHHM BEIIECTBA Ha AaTOMHOM, MOJIEKYJISPHOM U HAJIMOJIEKYJISIPHOM YpPOBHSX;
MPEACTABICHUS O MEXaHW3MaX XMMHYECKUX PEaKIUid, TEPMOAMHAMUYECKUX U KUHETUYECKHUX
3aKOHOMEPHOCTSIX HMX NPOTEKaHUs, O XHUMHUYECKOM pPAaBHOBECHH, JUCIEPCHBIX CHUCTEMaX,
(dakTosOornuecKrue CBEJCHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUU U OE€30MaCHOM HCIOJIb30BaHUU
BaXHEHIIINX HEOPTaHMUYECKUX U OPTaHUYECKHX BEIIECTB B OBITY U MPAKTUYECKON NIEATEIHHOCTH
YyelloBeKa; OOIIMX Hay4YHbIX NPHUHLMIAX XHMHUYECKOro TPOM3BOACTBA (HAa MpUMeEpe
MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHaKa, METaHOJa, epepadoTKH HEPTH).

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

1) BBIABIATH XapakTepHble MPU3HAKK W B3aWMOCBS3b W3YYEHHBIX TIOHATHH, MPUMEHAThH
COOTBCTCTBYIOIIWE IMOHATHUA IIPHU ONHMCAHUM CTPOCHUA U CBOMCTB HCOPraHUYCCKUX M OPTraHUYCCKUX
BCHICCTB W HX IPCBpAlICHUN; BBIABIIAITE B3aUMOCBA3b XHUMHWYCCKUX 3HAHHWU C TMOHATUAMU H
MMPEACTABJICHUAMU AOPYTIUX NPEAMETOB IJIA 0OoJjiee OCO3HAHHOTO MMOHHUMAHHSA U O6T)$ICHCHI/I$I CYIIHOCTH
MaTepuajibHOI0 C€IMHCTBA MHpA, HUCHOJB30BATh CUCTCMHBIC XUMHWYCCKHUE 3HAHUA JIA O6T>HCHCHI/I$I u
MMPOrHO3UPOBaHUSA XBHGHI/Iﬁ, HUMCHOIINX €CTCCTBCHHOHAYYHYIO ITPUPOAY,

2) HUCIIOJIB30BaTh HanMCHOBAaHUA XUMHNYCCKHX COG):[I/IHGHI/II\;I MCKAYHAPOAHOT'O CO103a
TCOPETUYCCKOU U MPHUKIAJHOU XUMHUU U TPHUBHUAJILHBIC HA3BAHUA BCUICCTB, OTHOCAIIUXCA K N3YYCHHBIM
KJlIacCaM OpPraHUYCCKUX W HCOPTraHUYCCKHX CoeﬂHHeHHﬁ; HCIIOJIB30BaTh XMMUYECKYIO CUMBOJIUKY JJId
cocTaBiieHUsT (POpMyJT HEOPraHWYECKUX BELIECTB, MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEepHYTBHIX,
COKPAIICHHBIX U CKEJICTHhIX) (hOPMYJ OPraHMYECKMX BEIIECTB; COCTABIIATh YPABHCHHS XUMHUYECKHUX
peaKHI/Iﬁ U pacCKpbiBaTb HUX CYIIHOCTb: OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ IMOCpEACTBOM
COCTAaBJICHUSA 3JICKTPOHHOI'O OajlaHca dTHX pCaKHHﬁ; peaKI_II/Iﬁ HOHHOI'0 oOMeHa IMyTEM COCTaBJICHUSA HX
IMMOJIHBIX U COKpAIICHHBIX HOHHBIX ypaBHeHI/If/i; peaKLIPIfI ruapoiinia, peaxunﬁ KOMHJ'IGKCOO6pa3OBaHI/I$I
(Ha puMEpPE TUAPOKCOKOMILICKCOB IMUHKa H aJII-OMI/IHI/ISI); MOATBEPKAATh XAPAKTCPHBIC XUMHNYCCKHUC
CBOMCTBaA BCIIECCTB COOTBCTCTBYIOIIUMU SKCIICPUMCHTAMU U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYECCKHUX peaKLII/If/i;

3) KHaCCI/I(l)I/ILII/IPOBaTL HCOPTaHUYCCKHUC MW OPTraHWYCCKHUC BCIICCTBA U XMMHUYCCKUC PCAKIUU,
CaMOCTOSTECIIBHO BBIGI/IpaTI) OCHOBAHUA W KPUTCPUH JIA KHaCCI/I(i)I/IKaHI/II/I N3y4aCMbIX XHUMUYCCKUX
00BEKTOB; XapakTEepHW30BaTh COCTAaB W BAKHEHIIME CBOWCTBA BEIIECTB, MNPUHAMICKANINX K



OIpEJICJIEHHBIM KJIaccaM U TPYIIaM COEAMHEHHUH (IIPOCThIE BEIECTBA, OKCHUJbI, T'MIPOKCHIBI, COJIH;
YIJIEBOAOPO/IBI, IPOCThIE 3(UPHI, CHUPTH, (EHOIBI, aabAEIHIbl, KETOHBI, KApOOHOBBIE KHUCIOTHL,
CIIOJKHBIC (UPHL, KUPBI, YIICBOABI, aMUHBI, aMUHOKUCIIOTHI, OCNIKM); MPUMEHATh 3HAHUS O COCTaBE M
CBOWCTBAaxX BEIIECTB UIA SKCIHEPUMEHTAIBLHOH MPOBEPKH TUIOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUS] XUMUYECKUX PEAKIUH ¥ MPOTHO3UPOBAHHS BO3MOXKHOCTEH UX OCYILECTBICHHUS;

4)chopMUPOBaHHOCTh YMEHUH MOATBEPKAATh HA KOHKPETHBIX IPUMEPAxX XapakTep 3aBUCUMOCTU
PEaKIMOHHON CITIOCOOHOCTH OPraHMYECKUX COSAMHEHHUH OT KPaTHOCTH M THUIA KOBaJeHTHOH cBsizu (" " u
"'"), B3aMMHOTO BIUSHHS aTOMOB M TPYII aTOMOB B MOJIEKyJIaX; a TaK)K€ OT OCOOCHHOCTEW pean3allim
Pa3INYHBIX MEXAHU3MOB IIPOTEKAHUS PEaKIINH;

5) XapakTepu30BaTh ICKTPOHHOE CTPOSHUE aTOMOB (B OCHOBHOM U BO30Y)KJICHHOM COCTOSIHUH )
Y MOHOB XMMHUYECKUX 3JieMeHTOB | - 4 mepuonoB Ilepuonmueckoii cucremsl .M. MenaeneeBa u ux
BaJICHTHBIE BO3MOXKHOCTH, HCTIONB3ys HoHsaTus "s", "p", "d-smektponHbie" opOuTanu, SHEpreTudecKkue
YPOBHU; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
COCIIMHEHH M0 IEpHOAaM H IpyIIam;

6)BlmajieHMe CHUCTEMOW 3HAaHWA O METO/JaxX HAyYyHOTOo TIO3HAHWA SBICHHH TPHUPOJEI,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax U YMEHHSMH NPUMEHATHh 3TH 3HAHUS IPU SKCIIEPUMEHTAIbHOM
WCCIICIOBAHUU BEIIECTB M JJsl OOBACHEHHS XUMUYECKHUX SBICHHUH, HMMEIOIIUX MECTO B MPHPOJC
MPaKTUYECKON AEATEIIbHOCTH YeJI0BEKa 1 B IOBCEIHEBHOM JKU3HH;

7) TpOBOAWTH pacyeTbl MO0 XMMUYECKUM (GOopMyjaM W YpPaBHEHHSIM XHMHUECKHUX PEAKLHUH C
UCIOJb30BaHMEM  (PU3UYECKUX  BEIMYMH  (Macchl, o0O0beMa Ta30B, KOJMYECTBA  BEIICCTBA),
XapaKTepU3YIOMIUX BEIIECTBA C KOJIWYECTBEHHOH CTOPOHBI: pacueThl MO HAXOXKICHHUIO XUMUYECKOM
(hopMyITBI BEIIECTBA; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIUH, €CITH OJHO U3
HCXOJHBIX BEILIECTB JaHO B BUJE PACTBOpPA C OMPEAECICHHON MacCOBOM J0JIE paCTBOPEHHOI'O BEIIECTBA
WIN JaHO B W30BITKE (MMEeT MPHUMECH); PacdeThl MAacCCOBOW MM OOBEMHOM IO BBIXOAA MPOAYKTA
pEeaxIum; pacueThl TEIIOBOTrO ddeKTa peakinii, 00beMHBIX OTHOIIICHUN T'a30B;

8) mporHO3WMpOBaTH, AHANM3UPOBATH M OLEHUBATh C TO3WIMN DKOJIOTHYECKONW OE301MacHOCTH
nociencTBUs OBITOBOH M TPOW3BOJICTBEHHOW JAEATENLHOCTH 4YeJOBEKa, CBA3aHHOH ¢ mepepaboTKoii
BCHICCTB;, HCIIOJIb30BaTh IIOJIYYCHHBIC 3HAHUA IJId TPUHATUA TPaMOTHBIX pCHICHI/Iﬁ HpO6HCM B
CUTYyalUsX, CBSI3aHHBIX C XMMUEI;

9) chOopMHUPOBAHHOCTH YMEHHI CaMOCTOSATEIFHO IUIAHMUPOBATH W MPOBOAWTH XHUMHUYECKHIH
OKCIICPUMCHT (HOHy‘-IeHI/Ie U H3YUYCHHC CBOMCTB HCOPraHMYCCKUX ©U OPraHnvYeCKuUX BCUICCTB,
Ka4eCTBEHHbIC PEAKIMU YTJIEBOJOPOJOB PA3JIMUHBIX KJIACCOB U KHCIOPOICOAEPIKAIIMX OPraHUMYECKHX
BEILIECTB, PELICHNWE SKCIEPUMEHTAIBHBIX 3aJad 10 Pacllo3HaBaHHUIO HEOPraHWYECKUX M OPraHUYECKHUX
BEIIECTB) C COONIIOJICHUEM TMpaBuil OE€30MacHOr0 OOpalleHus ¢ BelIeCTBAMU W J1a0OpaTOPHBIM
o0opynoBaHueM, (GOpMYIHPOBATh LN HUCCIEIOBAHMS, IPEIOCTABIATH B Pa3InuHON (popMe pe3ysbTaThl
9KCIIEPUMEHTA, aHAJIM3UPOBATh U OLEHUBAThH UX JIOCTOBEPHOCTH;

10) ocymiecTBIATh IeNCHANIPABICHHBI IMOMCK XHUMHYECKOH HH(QOpMalMu B Pa3IMYHBIX
UCTOYHUKAX (HaydHast U yueOHO-Hay4qHAas JINTepaTypa, CpelicTBa MaccoBoil nHpopmarmu, ceth MHTEpHET
U JIpyrue), KpUTUIECKH aHAIM3UPOBaTh XUMHYECKYI0 HH()OpMAaIHIO, IepepadaThiBaTh €€ 1 NCIO0Ib30BaTh
B COOTBETCTBHH C TIOCTABJIICHHOW yueOHOH 3a1aueii;

11) oco3HaBaTh OMACHOCTh BO3ACWCTBUS Ha >XUBBIE OPTraHMU3MBI OIPEIECICHHBIX BEIIECTB,
MOHUMasi CMBICH IIOKa3aTens MPeAebHON IOMyCTUMOM KOHLEHTPALWMH, W MOSCHATH Ha NPUMEpax
CHoCOOBI YMEHBIICHHUS U MIPEIOTBPALIECHUS X BPEIHOTO BO3ACHCTBUS Ha OPraHU3M YeJI0BEKa.

3. Coaepkanue mporpaMMbl JUCHUIIMHBI: BBeleHue; Pasgen 1. OcHOBHbIE 3aKOHBI
xumun; Paznen 2. Heopranwyeckas xumust; Pasnen 3. Opranudeckas xumusi; Pasnen 4. Hauana
XUMHUYECKOI'0 aHaJIN3a.

4.®opma NpoOMeKYTOYHOM ATTECTAIMM: SK3aMEH.



