AHHOTanust padoyeil MporpaMmmbl y4eOHOM
aucumanabl OJ1.07 «Xumus»

IHosicHuTeNLHAA 3aIUCKA

Pabouas mporpamma yueOHONM AUCHMILTUHBI «XUMHSD» pa3paboTaHa B
cootBercTBUM ¢ TpeboBanusmu PI'OC CIIO mo cmenumansHocTu 09.02.07
«MHpOopMalIMOHHBIE CUCTEMBbl W MPOTrPaMMHUPOBAHUE», YTBEPKIAEHHOTO
npukazoM MunucrepcTBa oopasoBanusi 1 Hayku P® ot 09.12.2016 Neo
1547 (pen. ot 03.07.2024 r.) , pexoMeHausasMu MUHHUCTEPCTBA TPOCBELICHHS
P® no peanuzanuu cpennero odiiero oOpa3oBaHusl B Tpeiesax OCBOCHUS
o0pa3oBaTeIbHON MPOrpaMMbl CpellHEero MpodeccuoHaIbHOrO 00pa30BaHMS
o1 01.03.2023 1. Ne 05-592 u npumMepHoii mporpammoit 00111e00pa3oBaTesbHON
yueOHOU AUCHMILTUHBI «XUMHsD AJIs1 TPOodEeCCHOHATBHBIX 00pa30BaTEIbHbBIX
OpraHu3anuii,  peKOMeHAOBaHHBIX  DeaepandbHBIM  TOCYAAPCTBEHHBIM
OIOKETHBIM o0pa30oBaTeIbHbIM YUpEKACHUEM JOTIOTHUTEIBHOTO
npodeccuoHanbHOTro 00pa3zoBanus «MHCTUTYT pa3BUTHUS NPO(HECCUOHATBHOTO
oOpazoBanus» (OI'BOY AIIO «1PIIO»)B kauecTBE NPUMEPHOI MPOTPaMMBbI
JUTS pealii3aliii OCHOBHOM Mpo¢ecCHOHANbHOW 00pa30BaTeIbHON IPOrpaAMMBI
CIIO na 06a3e OCHOBHOro oOWIEro 0Opa30BaHUS C IMOJIYYEHUEM CPEIHETO
o6irero oopaszosanust (IIporokon Ne 6/2025 ot 18 anpens 2025 r.)

Oo6s1acTh NPUMEHEHUs MPOrPaAMMBbI
PaGouas nporpamMma yueOHOM AUCIMIUIUHBI « XUMUS» SBISETCSA YaCThHIO
pOrpamMMbl MOATOTOBKH CHEUATMCTOB cpeaHero 3BeHa (naiee — [IIICC3) B
cootBerctBut ¢ ®I'OC  CIIO mo  cmemumansHOocTH  09.02.07
«H(pOopMamoHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

Mecto yueOHoM AucuuIiuHbl B cTpykrype IIIICC3
VYueOHas auciurInHa « XUMUS» BXOJIUT B 00111e00pa3oBaTEIbHbBIN UK

IIICC3.

He.]'ll/l H Tpeﬁosamm K pe3yJjbTaTaM O0CBOCHUA NUCHHUILJINHDI

Conepxanue mporpaMMbl y4eOHOU JUCHUIIIAHBI « XUMUSD HAIMPABIICHO
Ha JIOCTH>KEHHUE CIIEAYIOLINX LEIIEH:

— (opMHUpOBaHHE CUCTEMBl XMMHUYCCKHX 3HAHWW KaK BaKHEHIIEH
COCTaBIIIOLIEN €CTECTBEHHO-HAYYHOM KAPTHHBI MHUPA, B OCHOBE KOTOPOU
JIeXKaT KITIOUEBBIC MOHATHS, (DyHIaMEHTaIbHbIC 3aKOHBI U TEOPUH XHUMHH,
OCBOCHME $SI3bIKA HAYKH, YCBOCHHWE WU MOHUMAHHUE CYIIHOCTH JOCTYITHBIX
0000111eHNIT MUPOBO33PEHYECKOI0 XapaKkTepa, 03HAKOMIICHHE C HUCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHUSI;

— (opMUpOBaHHE U Pa3BUTHE MPECTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEMIECTB M XMMHYECKHUX peaKIuil, HEOOXOMUMBIX IS
MpUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX



SABJICHUN, UMEIOINX MECTO B IIPUPOJAE, B MPAKTUUYECKOM U MOBCEIHEBHOU
KU3HU;

— pa3BUTHE yMEHUN M CIOCOO0B JESATEIbHOCTU, CBA3AHHBIX C
HaAO0JI0ICHHEM U OOBICHEHUEM XMMUYECKOTO SKCIIEPUMEHTA, COOIII0IEHUEM
npaBui 0€30MacHOro 0OpalIeHUs ¢ BEIIECTBAMHU.

3agayn QUCIUAILINHEL:

1) cdopmupoBaTh TIOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKaHUs
XMMHUYECKUX MPOLIECCOB U SBJICHUU B OKPYKAIOIIEH CPEJIE, & TAKIKE UX CBS3b
C LEJIOCTHOW HAay4YHOM KapTMHOM MHpAa U JAPYTMMHU €CTECTBEHHBIMU
HAayKaMH;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPTaHUYCCKUX U
OpraHUYEeCKUX BEILECTB, YPAaBHEHUS XUMHUUYECKUX pEaKInil, OOBICHITh UX
CMBICJI, THTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMHUpOBaTh HABBIKK TMPOBEACHUS MPOCTCHUIIMX XUMHUYCCKHX
AKCIIEPUMEHTAILHBIX UCCIIEIOBAHUN C COONIOCHUEM MPaBHII OE30MaCHOTO
oOpareHus ¢ BelIecTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUS HAXOIWTh, AHAIM3MPOBATH M HCIIOJIB30BATh
MHPOpMAITUI0O XUMHUUYECKOTO XapaKkTepa U3 Pa3IUyHbIX HUH(POPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYash y4eOHYIO JIUTEPATYpy, HAy4yHble MyOJUKAUU U
WHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHS IMPOTHO3UPOBATH TIOCICACTBHS CBOCH
NEATEIbHOCTH U XUMHUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IPOLIECCOB, YUYMUTHIBAS BO3MOXKHBIE JKOJIOTMYECKHE M  COLMAIBHBIC
BO3JICHCTBUS;

6) cdopmupoBaTth IIOHUMAaHUE 3HAYUMOCTH JOCTHXKECHUU
XAMUYECKOM HAYKHM W TEXHOJOTHMWA Uil PAa3BUTUS COLUUAIBHOW U
IIPOU3BOJICTBEHHOM Chep C yMEHHEM MPUBOIUTH MPUMEPHI UX MPUMEHECHHUSI
B Pa3IMYHBIX cepax KU3HU.

Nzyuenue JTUCHUIUIMHBL ~ HampaBlieHO Ha  (GOpPMHUpPOBAHHE  OOIIMX
KOMITETCHIIWM:

OK 01. Bribupats cmocoObl pemeHuss 3agad MpodecCHOHATBLHON
NesTEeIbHOCTH, IPUMEHUTENBHO K PA3JIUUYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CpPEACTBA TOMCKA, AaHAIN3Aa W
uHTEeprpeTanu  uHGOpPMAMU W WH(POPMAIIMOHHBIE TEXHOJOTUM IS
BBINIOJIHEHHUA 33/1a4 TPOPECCUOHAIBHON ACSITEIbHOCTH.

OK 04. DddexkTuBHO B3aMMOACHCTBOBATh U PpabOTaTh B KOJIJIEKTUBE U
KOMaHJI€.

OK 07. CopgeiicTBoBaTh  COXPAaHEHUIO  OKPYXAIOIIEH  Cpelbl,
pecypcocOepeKeHnI0, MPUMEHITh 3HaHHUST 00 M3MEHEHUU KJIMMaTa, PUHITUIIHI
OEpeXKITMBOTO TPOU3BOJICTBA, A(H(HEKTUBHO NEUCTBOBaTH B UPE3BBIYANHBIX
CUTYyalusX.



B pe3ynbrare 0CBOCHMS TUCHUTIIIMHBI 00 YYAIOIINIICS JOJKEH 3HATh:

— CUCTEMY  XHUMHYECKHUX  3HAHUW,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MOHATHUS (XUMHUUYECKUN JIEMEHT, aTOM, JICKTPOHHAs
o0oJtouKa aroma, S-, -p, d-3JICKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJISIpHAsE Macca, MOJISIPHBIM 00bEeM, YTIEPOJHBINA CKEJeT,
byHKUIMOHATBHAS TPYyNIA, paJuKall, ©30MEpHsl, U30MEPhI, TOMOJIOTUUECKUM
pAl, TOMOJIOTH, YIVIEBOJAOPOABL, KHCIOPOA- M  a30TCOJEpKalIue
COCJIMHEHUS, OWOJOTrMYECKH AaKTUBHBIE BeIIEeCTBAa (YIJIEBOJbI, >KHUPHI,
OelIK1), MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIC
COCIMHEHUSA, KPUCTAJUIMYECKAs pEIIEeTKa, TUIbl XUMHUYECKUX pEaKUun
(OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE, 3K30-U JHJIOTEPMHUUECKHUE, PEaKIIUU
MOHHOTO oOMeHa), pacTBop, ANEKTPOJIUTHI, HEAJIEKTPOJIUTHIL,
ANEKTPOJUTUUECKAS UCCOLUALINS, OKHUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOUN peakiuy, XuMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOpHUS
XUMHYECKOTO CTPOECHUSI Opranndeckux BemectB A.M. BytiepoBa, Teopus
ANEKTPOJUTUYECKON  JUCCOLMAaldM, nepuoandeckuit  3akon .M.
Menneneesna, 3aKOH COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SA3BIK XUMHH, (PAKTOJOTHUYECKUE CBEJEHUS O CBOMCTBAX,
COCTaBe, TOJYYEHUM U OE€30MacHOM HCIOJIb30BAHUM  BaXXHEUIIIHUX
HEOPTaHUYECKUX W OPraHUYECKUX BEHIECTB B OBITY U MNPaAKTUYECKOU
NEeSATEIbHOCTH YEI0BEKa;

- O XMMHYECKOW COCTAaBIIIOUIEN €CTECTBEHHOHAYYHOM KapTHUHBI
MHUpaA, POJIM XUMHUM B TIO3HAHWM SBJICHUN NOPUPOILI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOJIMMOW JJIsl PEIICHUS TPAKTUYECKUX 3a7Jad M SKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

B pe3ynbrare ocBOCHHS TUCIUTITUHBI 00YYAIOITUICS TOJDKEH YMeTh:

— CaMOCTOSTEIbHO (OPMYIUPOBATh M AKTyaIM3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBISIBIIATh XapPaKTEPHbIC TMPU3HAKKM W B3aUMOCBSI3b HM3YYEHHBIX
MIOHSITUWA, MPUMEHSITh COOTBETCTBYIOIINE MTOHATUS PU ONTMCAHUU CTPOCHUS
Y CBOMCTB HEOPraHUYECKHUX M OPTaHUYECKUX BEIIECTB U MX MPEBPALCHUM;
BBIABJISATH  B3aUMOCBSI3b  XMMMYECKMX 3HAHUW C T[IOHATUAMU U
MPEJICTABICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

— HCHOJIb30BaTh HANMEHOBAHUS  XMMHUYECKHX COCIMHEHUN
MEXAYHAPOJHOTO COK03a TEOPETUYECKOM U IPUKIAJHOM XUMHUM U
TPUBUAJIbHBIC HAa3BaHUS BaXXHEUIIMX BEIIECTB (ITWICH, alleTHICH,
rmiepuH, GeHosn, ¢popManbIeru, yYKCyCHas KUCJIOTa, TJIWIWUH, YTapHbIH
ras3, YIJ€KUCIIbIM ra3, aMMHaK, TraiieHas HW3BECTb, HETAllleHas W3BECTb,
NUTbEBass CoJa W JAPYTUX), COCTaBJSTH (OPMYJIBI HEOPTaHUYECKUX U
OpPraHUYECKUX BEIECTB, YPABHEHUS XUMHUUYECKUX PEaKINil, OOBICHITh UX



CMBICJI; TOATBEPXKAATh XapaKTEPHbIE XHMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3aMUCSIMU YPAaBHEHU XUMUYECKHUX
peakuuii;

— YCTaHaBIMBaTh NPUHAIC)KHOCTh M3YYEHHBIX HEOPTraHUYECKUX U
OpraHUYECKHUX BEIIECTB K OMPEIEICHHBIM KJIacCaM U rpynmnaM COeAMHEHUH,
XapaKTEpU30BaTh UX COCTAB U BAKHEHIIME CBOMCTBA; ONPEACISATH BUIBI
XUMUYECKHUX CBS3eH (KOBaJICHTHAs, HOHHAs, METAJJTINYecKas, BOJIOPOJIHA),
TUTIBI  KPUCTAUTMUECKUX  PEMIETOK  BEIIECTB;  KJIACCHU(UIIUPOBATH
XUMHUYECKUE PEAKIINU;

— TMPOBOAWTH PACUYETHI MO XUMHUYECKHM (POpMyJIaM U ypaBHEHUSIM
XUMUYECKUX PEAKIMH C HCIHOJb30BaHWEM (U3MYECKUX  BEIIMYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIOJIb30BATh
CUCTEMHbIC XMMHUYECKHE 3HAHUS JJISl MPUHSTHUS PEHICHUNA B KOHKPETHBIX
YKU3HECHHBIX CUTYyallUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM

— IUTAaHUPOBaTh U BBIMNOJHATH  XMUMHUYECKHH  JKCIIEPUMEHT
(mpeBpalieHuss OpraHMYeCKUX BEIIECTB NPU HArpeBaHUM, TMOJyYEHUE
STUJICHA U U3YyYEHUE €T0 CBOMCTB, KQUECTBEHHBIC PEAKIIUM HA aJIbJICTHUJIbI,
KpaxMall, YKCYCHYIO KHCIIOTYy; JIeHaTypauus OEJIKOB IpU HarpeBaHUU,
IBETHbIE peakIMu OEJIKOB; MPOBOJUTH pPEaKIMU HOHHOTO OOMEHa,
ONpEAEsATh CpEeay BOJHBIX pPACTBOPOB, KAYECTBCHHBIC PEAKIMU Ha
cynbdar-, kKapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS; peliaTh
AKCIIEPUMEHTANIbHBIC 3alaund 1o TeMaMm «Metamis»y u «Hemetamwiby) B
COOTBETCTBHM C IpaBWIAMU TEXHUKH OE€30MaCHOCTH MNpPH OOpAICHHH C
BEIIIECTBAMHU U J1a0OPATOPHBIM 000PYAOBAaHUEM; IPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO AKCIIEPHUMEHTA B dhopme 3aIMCH ypaBHEHUM
COOTBETCTBYIOIIMX PEAKIUK M (HOPMYJIMPOBATH BBHIBOJBI HA OCHOBE 3THX
pEe3yJIbTATOB;

— aHAJU3MPOBATh XUMHUUYECKYI0 HHGOPMAIIUIO, IOIy4YaeMyl U3
pPa3HBIX MCTOYHUKOB (CpPEJCTB MAacCOBOM mHpoOpMaluu, ceTb MHTEpHET u
Apyrue);

— BJIaJICTh OCHOBHBIMHU METOJAaMM HAy4YHOTO IMO3HAHMUSI BEIIECTB M
XUMHUYECKUX  sBJICHUN  (HAOJIOJCHHWE, U3MEPEHUE, OSKCIEPUMEHT,
MOJIETUPOBaHUE);

— coOJro1aTh MpaBUIa YKOJIOTUYECKH 11e71eCO00pa3HOTO MOBEICHUS B
OBITY U TPYJAOBOM JCATEIBLHOCTU B IIETSAX COXPAHEHHUS CBOETO 3J0POBbS U
OKPY’KaIOIIEW MPUPOIHOU CPEbl; YUUTHIBATh OMACHOCTH BO3JICMCTBHUS Ha
’KVBBIC OPTaHU3MBbI OMPEICIICHHBIX BEIICCTB, MOHUMAsT CMBICI MMOKa3aTels
MPEICIIbBHON JOIYCTUMOW KOHLICHTPALIUH.



