AHHOTanust padoyeil MporpaMmmbl y4eOHOM
aucumianHbl OY 1.07 «Xumus»

IosicHuTENLHAA 3AIUCKA

Pabouass nporpamMma y4yeOHOM JUCHUIUIMHBI «XUMUS» pa3zpaboTaHa B
cootBercTBuM C TpeboBanusmu DPI'OC CIIO mo cnemumansHOcTH 15.02.09
«AIITATUBHBIE  TEXHOJOTUW», YTBEPKAEHHOrO MpuKazoM MwuHUCTEpCTBa
npocBenieHusi Poccuiickoir ®eneparuu  OT 8 mosops 2023 1. Ne 835,
pekoMeHanusaMu MunucrtepctBa mpocBemieHuss PO mno peanusanuu cpenHero
oOmiero oOpa3oBaHMs B  TIpelieflax OCBOCHHUS 00pa3oBaTEIbHOM MPOTrpamMMBbI
cpennero mnpodeccuoHanbHoro ob6pazoBanusi or 01.03.2023 r. Ne 05-592 wu
MIPUMEPHOH MPOrpaMmMoit 00111e00pa3oBaTeIbHON YyUeOHON TUCITUIUTMHBI « XUMUS
sl MpoeCCHOHANBHBIX 00pa30BaTEIbHBIX OpPTaHWU3AIMK, PEKOMEHIOBAHHBIX
denepaibHBIM TOCYAaPCTBEHHBIM OIO/IKETHBIM 00pPa30BaATEIIbHBIM YUPEKICHUEM
JOTIOJIHUTENBHOTO  MpodeccuoHanbHOro oOpa3zoBaHusi «MHCTUTYT pa3BUTHS
npodeccuoHanbHoro o6pazoBanus» (OI'BOY JIIO «UPIIO») B KadecTBe
OPUMEPHOM MPOTpaMMbl  JUIsl  peaiu3allid  OCHOBHOW  MpodecCHOHATbHOU
obpazoBarenbHoi mporpamMmbl CITO Ha 6a3ze OCHOBHOIrO 00IIero oOpa3oBaHUsI C
nojyuyeHuem cpeanero oomero oopazoanust (IIporoxon Ne 6/2025 ot 18 anpens

2025 1.)

Oobs1acTh NPUMEHEHUs POrPaMMBbI
PaGouas mporpamma ydeOHOW IUCHUIUIMHBI «XUMHUS» SBISIETCS YacCTbIO
IporpamMMbl MOATOTOBKM CHEUUATUCTOB cpeaHero 3BeHa (manee — IIIICC3) B
coorBerctBUM ¢ PI'OC CIIO mno cneumansHocTH 15.02.09 «AnautuBHBIE
TEXHOJIOTUW.

Mecto yueOHOM qucuuILIuHbI B cTpyKType IIIICC3
VYyebHas nucHUIUIMHA «XHUMHS» BXOAUT B 00II€00pa30BaTEIbHBINA UK
TTICC3.

esiu 1 TpeOGOBaHMS K Pe3yJIbTATAM OCBOCHUS AUCIHUILIUHBI

Copepskanue mporpamMMbl Y4eOHOW TUCHUIIIUHBI «XHMMHUS HaAIpaBJICHO Ha
JOCTHKEHUE CIEAYIOLIUX 1ENEH:

— (opMUpOBaHUE CHCTEMBl XMUMHUYECKMX 3HAHMM KaKk BaKHEHIIeil
COCTABJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOW JI€KAT
KJTFOUEBbBIC TIOHSTHS, PyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMUH, OCBOCHUE SI3bIKA
HAyKW, YCBOGHHE W TOHMMAaHHWE CYIIHOCTA JOCTYIHBIX  00OOIIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHUE C MCTOPUEH HUX PA3BUTHUS WU
CTaHOBJICHUS;

— (opMupoBaHUE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEIIECTB M XUMHYECKUX pPEaKIUi, HEOOXOAUMBIX IJisi MPUOOPETCHUS yMEHUMN



OPUEHTUPOBATHCSI B MUPE BEIIECTB U XMMUYECKUX SIBIICHUM, UMEIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOWU U MOBCEAHEBHOM KU3HU;

— pa3BUTHE YMEHUH U CIIOCOOO0B JICSITEIbHOCTH, CBSI3aHHBIX C HAOIIO/ICHUEM U
00BSACHEHHEM XHMHUYECKOTO KCIEPUMEHTA, COOJII0JICHUEM MpaBUil 0€30MacHOTO
oOpaleHus ¢ BeliecTBaMu.

3agauu TUCIUTUINHBI:

1) chopmupoBaTh TTOHMMaHWE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUUYECKUX
MPOLIECCOB U SIBIICHUM B OKPYXKAIOWIEH CPEAE, a TAKKE WX CBSI3b C LEJIOCTHOU
HAay4YHOM KapTUHOM MUpa U JPYTUMH €CTECTBEHHBIMU HAyKaAMU;

2) pa3BUTh YMEHHS COCTABISATH (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYCCKHUX
BCILIECTB, YPaBHEHUS XUMHUYECKUX  peaKlUuil, OOBICHATbH WX  CMBbICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUUYECKUX SKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  MPOBEACHUS  NPOCTCHIIMX  XUMHYECKHX
HKCIIEPUMEHTAJILHBIX HCCIEOBAaHUNH C COOJIOJEHUEM TMpaBuUil 0E30MacHOTO
oOpallieHus ¢ BEIIECTBaMU U JIaOOpaTOPHBIM 000y 10BaHUEM;

4) pa3BUTh YMEHUS HAXOJUTh, AHATU3UPOBATH U UCIOJIL30BATh HH()OPMAITUIO
XUMHUYECKOTO XapaKkTepa U3 pa3iMuHbIX HH(HOPMAIIMOHHBIX UCTOYHUKOB, BKIIFOYAS
y4eOHYIO JIUTEPATYPY, HAyUHbIE TyOJUKALIMH U UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHsI IPOTHO3UPOBATH TIOCIICCTBHS CBOCH JIEATEILHOCTH
U XUMUYECKUX TMPUPOHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAS
BO3MOYKHBIE 3KOJIOTUYECKHE U COLIMATIbHBIE BO3/ICUCTBUS;

6) chopMupoBaTh MOHUMAaHNE 3HAYUMOCTH JJOCTHIKEHUH XUMUYECKON HAyKH U
TEXHOJIOTUMA JJI1 pa3BUTHUSL COLMAIBHOM M MPOU3BOACTBEHHOU cdep ¢ yMeHueM
MPUBOJUTH MPUMEPHI UX IPUMEHEHHUS B Pa3IUYHBIX cepax KU3HHU.

N3yuenne JUCHUIUIMHBL ~ HampaBlieHO Ha  (GOpMHpPOBaHUE

OOIIMUX KOMIETEHIIUMN:

OK 01. BeiOupatrs cnocoObl pemeHus 3agad mnpodeccuoHaIbHOU
NeSTeIbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpPEACTBA IMOWCKA, aHaIU3a W
WHTEpIpeTauuu uHpopMauu U MHOOPMALIMOHHBIC TEXHOJIOTUU JJIsI BBITIOJHECHUS
3a/1a4 Npo(hecCuOHaTbHOU EeATETbHOCTH.

OK 04. D¢ dexTuBHO B3auMOAeHCTBOBATh U pa00OTaTh B KOJIJIEKTUBE U KOMAH/JIE.

OK 07. ConericTBoBaTh COXPaHEHUIO OKpY’KaroIen cpenpl,
pecypcocOepeKeHn0, NMPUMEHATh 3HaHUS 00 W3MEHEHUM KIMMATa, MPUHIIUIBI
OepeXIMBOTO  MPOM3BOJACTBA, HS(MPEKTUBHO JIEUCTBOBATH B  UYPE3BBIUAWHBIX
CUTYyalUsIX.

B pe3ynbrare 0CBOCHUS TUCITUTIIMHBI 00 yJAFOIIHICS JOJKEH 3HATD:

— CHUCTEMY XMMHMYECKMX 3HAHWH, KOTOpas BKIIIOYAET: OCHOBOMOJATAIOIIHNE
NOHATHS (XMMHUYCCKUH 3JICMEHT, aTOM, 3JICKTPOHHas 00oJjiouka aTtoma, S-, -p, d-
AJIEKTPOHHBIE opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHUYECKas CBS3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM OO0BEM, YTIAEPOIHBIN CKeNeT, (yHKIHOHATbHAsS
rpynmna, pagukana, HW30MEpHs, HU30MEPbI, TOMOJOTHMYECKHH psifl, TOMOJIOTH,



yTAEBOAOPOABI, KHUCIOPOJI- U a30TCOJAEpKAIINe COCIUHCHHs, OMOJOTUYECKU
aKTUBHBIE BEIIeCTBa (YIJICBObBI, )KUPHI, OCIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCAVMHEHHMS, KPUCTALUIMYECKAS PEIIETKA, THIIbI
XUMHYECKHUX peaKuuit (OKHCITUTETLHO-BOCCTAHOBUTEIIBHEIE, DK30-H
PHIOTEPMHUYCCKHE, PEaKIMd HMOHHOTrO OOMEHa), pPacTBOpP, JJIEKTPOJIHUTHI,
HEDJICKTPOJIUTHI, JICKTPOJIUTUYECKAS JUCCOLUAIMS, OKUCIIUTEIb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW PEaKIUH, XMMHUYECKOE PABHOBECHE), TCOPUM U 3aKOHBI
(Teopust XMMUYECKOTO CTPOCHUS OpraHuYecKux BeriecTB A.M. byTiepoBa, Teopus
AJIEKTPOJIUTUYECKOU JHUCCoOlMannu, mnepuoanyeckuii 3akoH J[[.M. Menpneneesa,
3aKOH COXPaHEHUsS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUH S3BIK XHUMHH,
(aKTOJIOTHYECKHE CBEJICHHS O CBOWCTBAX, COCTaBe, IMOJYyYCHHH W 0€30MacHOM
WCIIOJIb30BaHUHY BAXKHEHIIINX HEOPTaHUYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JICATEIbHOCTH YEJIOBEKA;

— O XMMHWYECKON COCTABJIAIONICH €CTECTBEHHOHAYYHON KapTUHBI MUpPA, POJIU
XUMUU B TIO3HAHUU SIBICHUM TIPUPOJIbI, B POPMUPOBAHUU MBIILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM T'PaMOTHOCTH, HEOOXOAMMOUN IJid perieHus
MPAKTUYECKUX 3a7a4 M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY
3I0POBBIO Y IPUPOJIHOU CPEAE;

B pe3ynbrare 0CBOCHHS JUCHUIIIMHBI O0YYAIOIINIICS JOJIKEH YMeTh:

— CaMOCTOSITEILHO  (POpMYJIUpPOBaTH M aKTyaJIM3UpPOBaTh  IpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBISBIIATH XapaKTEPHbIC MPU3HAKA U B3aMMOCBSI3b W3YUYEHHBIX TMOHSITHH,
MPUMEHSTh COOTBETCTBYIOIIME MOHSATUS MPU OMUCAHUM CTPOCHUSI M CBOWCTB
HEOPraHUYECKUX W OPraHWYECKHUX BEIIECTB M WX TMPEBPAIICHUM; BBIABIATH
B3aMMOCBSI3b XUMHYECKUX 3HAHUN C TOHATUSMH M TPEJICTABICHUSIMHU JAPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

— HCIOJIb30BaTh HAMMEHOBAHUSA XMUMHUYECKUX COCAMHEHUIN MEKIYHAPOIHOIO
COI03a TEOPETUYECKON U MPUKIATHON XMMHUU U TPUBUAILHBIE HA3BAHUS BAXKHEUIIINX
BEILIECTB (3TUJICH, alleTUJIEH, IITUIEpUH, PeHo, hopMaIbIerui, yKCycHas KUCII0Ta,
[JIMIMH, YTapHBIM Ta3, YrJIeKUCIbId Ta3, aMMHakK, TalleHas W3BECTh, HETalleHas
U3BECTh, MUThEBAsl COJA W JIPYTHX), COCTaBJISITH (DOPMyJIbl HEOPTaHUYECKUX U
OPTraHUYECKHX BEIIECTB, YPABHCHHUS XUMHYECKUX PEAKIMM, OOBSICHITh UX CMBICT;
MOJTBEPKAaTh XapaKTEPHbIE XUMHUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOITUMHU
AKCIIEPUMEHTAMU U 3aMHUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIUH;

— yCTaHaBJIMBaTh  MPUHAJICKHOCTh H3YUYEHHBIX  HEOPraHUYECKHX U
OpPraHMYeCKUX BEHIECTB K OMNPEACIICHHBIM KJaccaM M TpynmnaM COECIMHEHUH,
XapakTepu30BaThb HMX COCTaB M BaXHEWUINIME CBOWCTBA; OMNPEICIATh BHUIBI
XUMHUYECKUX CBS3eM (KOBaJICHTHAsl, MIOHHAs, METAJJTMYECKasi, BOJOPO/IHASI), TUIIBI
KPUCTALINYECKUX PEIICTOK BEIIECTB; KIACCU(PHUITIPOBATh XUMUUSCKUE PCAKITUH;

— MOPOBOJIUTH pacueTbl MO XUMHUYECKUM (GOopMyJlIaM U  ypaBHEHUSIM
XUMHYECKHX peakiui c HCITOJIb30BAHUEM bu3mYecKux BEJINYMH,
XapaKTEPHU3YIOMIMX BEMIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, 00OBbeMa



(HOpMaJIbHBIE YCJIOBMS) ra30B, KOJIMYECTBA BEIECTBA; UCIOJIb30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHUS IS TPUHATHS PELUICHUM B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM

— IUIAHUPOBATh M BBIMOJHITE XUMHUYECKHM SKCIEPUMEHT (MpPEBpaILlCHUS
OpPraHMYECKUX BEIIECCTB IPU HArPEBAHUU, MOJYyUYCHHE STUIICHA U H3YYCHUE €T0
CBOMCTB, Kau€CTBEHHBIC PEAKIMU Ha aJbJETHJbl, KpaxMmal, YKCYCHYIO KHUCJIOTY;
JeHaTypanus OeNKOB NpHU HarpeBaHWM, LIBETHBIE pPEaKIMU OEJKOB; MPOBOJUTH
peaKIuu MOHHOTO OOMEHA, OMPEAEIIATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHbIC
peakiuu Ha cyib(ar-, KapOOHAT- U XJIOPUA-AaHUOHBI, HA KATUOH aMMOHMUS; PEIIaTh
SKCIEpPUMEHTalbHbIE 3alaun 1o Temam «Metamwie»y u «Hemeramne») B
COOTBETCTBUHU C IIPaBUIIAMU TEXHUKH OE30MIaCHOCTH ITPU 0OpAIllCHUH C BEIIECTBAMU
U J1a00paTopHbIM OOOPYIOBAHHUEM; MPEJCTABIATh PE3YJIbTAThl XHUMHYECKOTO
DKCIIEpUMEHTa B (OpME 3alHMCH YypPaBHCHUH COOTBETCTBYIOIIUX pEAKIUN U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

— aHANM3UPOBATh XUMHUYECKYIO HWH(MOpMaIMio, MOJydyaeMyl0 U3 Pa3HBIX
HMCTOYHUKOB (Cpe/ICTB MaccoBOM uHpopmManuu, cetb UHTEpHET U Ipyrue);

— BJQJCTh OCHOBHBIMH METOJIaMM HAy4YHOTO TIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUH (HaOII0/IeHNEe, U3MEpPEHNE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

— co0IoAaTh MpaBUIIa KOJIOTHUUECKH 11€JIECO00pa3HOro MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTU B LIEJAX COXPAHEHMSI CBOETO 3JI0POBBS U OKpYKarolen
MPUPOJIHON CPEbl; YUYUTHIBATH OMACHOCTH BO3JCHUCTBUS HA KUBBIE OPraHU3MBI
ONPENICIICHHBIX BEIIECTB, MIOHUMAsi CMBICI MOKAa3aTelsl NMPEAEIbHON JTOMyCTUMON
KOHIICHTPAIIUH.



