AHHOTanust padoyeil MporpaMmmbl y4eOHOM
aucumianHbl OY 1.07 «Xumus»

IHosicHuTeNLHAA 3aIUCKA

Pabouas mporpamma yueOHONM AUCHMILTUHBI «XUMHSD» pa3paboTaHa B
cootBercTBUM ¢ TpeboBanusmu PI'OC CIIO mo cmenumamsHOoCcTH 15.02.16
«TexHonoruss MalMHOCTPOEHUS», YTBEPKAEHHOTO TTPUKa30M MUHUCTEpCTBA
npocBemeHust Poccutickoit ®enepaunu ot 14.06.2022 Ne 444 (pen. ot
03.07.2024), pekomeHmanusMu MuUHUCTEpCTBA MpocBelieHUss P® 1o
peanu3aluyd CpelAHero oOmiero oOpa3oBaHHs B Ipelieliax OCBOEHUS
o0pa3oBaTenbHON MPOrpaMMbl CpelHEro MpodeccuoHaILHOTO 00pa30BaHMS
o1 01.03.2023 1. Ne 05-592 u npumMepHoii mporpammoit 00111eo00opa3oBaTesbHON
yueOHOU AUCHMILTUHBI «XUMHsD AJIs1 TPOodEeCCHOHATBHBIX 00pa30BaTEIbHbBIX
OpraHu3anuii,  peKOMeHAOBaHHBIX  DeaepandbHBIM  TOCYAAPCTBEHHBIM
OIOI>KETHBIM 00pa3oBaTEeNbHBIM YUPEXKICHUEM JOTIOJIHUTEIBHOTO
npodeccuoHanbHOro 00pa3zoBanus «MHCTUTYT pa3BUTHA TPO(PECCHOHATEHOTO
oOpazoBanus» (OI'BOY AIIO «1PIIO»)B kauecTBE NPUMEPHOI MPOTPaMMBbI
JUTS pealii3aliii OCHOBHOM Mpo¢ecCHOHANbHOW 00pa30BaTeIbHON IPOrpaAMMBI
CIIO na 06a3e OCHOBHOro oOWIEro 0Opa30BaHUS C IMOJTYYEHUEM CPEIHETO
o6irero oopaszoBanust (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
coorBeTcTBHU ¢ PI'OC CIIO mo cmemmansHOCTH 15.02.16 «TexHonorus
MaIIUHOCTPOCHUS.

Mecto yueOHoI nucuuminHbl B cTpykrype IIIICC3
VYueOHas auciuIInHa « XUMUS» BXOJIUT B 00111c00pa30oBaTEIbHbBIN UK
ITICC3.

esiu 1 TpeOGOBaHMS K Pe3yJIbTATAM OCBOCHUSA AU CIUTIIUHbI

Copnep:xaHue nporpaMMbl yueOHON AUCHUIUIMHBI « XUMUS» HAIPABIIEHO
Ha JOCTUKEHHUE CIEIYIOINX LEIEH:

— (opMHUpOBaHHE CUCTEMbl XMMUYECKUX 3HAHUM Kak BakHEHIIen
COCTAaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOpPOU
JeXaT KIIoUeBble MOHATHS, (yHAaMEHTAIbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE S3bIKA HAyKH, YCBOCHHE WU INOHMMAHMUE CYIIHOCTH IOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIJIEHHE C MCTOpUen
UX Pa3BUTHSA U CTAHOBJICHMUS;

— (QopmupoBaHue U pa3BUTHE NMPEACTABICHUN O HAYYHBIX METOAAX
NO3HAHUS BEIIECTB M XUMHUYECKHX pEaklUHUi, HEOOXOAUMBIX IS



MpuoOpeTEeHNs YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON M MOBCEIHEBHOM
YKU3HU,

— pa3BUTHE yMEHHUM U CIOCOOOB MACSATEIBHOCTH, CBSI3aHHBIX C
HaOII0/ICHUEM B 0OBSICHEHHEM XHUMHYECKOT'0 IKCIIEPUMEHTA, COOJII0ICHUEM
npaBuiI 6€30MMacCHOTO OOpAIEHUS C BEIIECTBAMHU.

3agayn QUCIUAILINHEL:

1) cdopmupoBaTh TIOHHMMaHWE 3aKOHOMEPHOCTEH MPOTEKaHUs
XUMUYECKHUX MTPOIIECCOB U ABJICHUMN B OKPYKAIOIICH Cpefie, a TAK:KE UX CBSI3b
C LEJIOCTHOW HAay4YHOM KapTMHOM MHpa U JPYTMMHU €CTECTBEHHBIMU
HayKamu;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIbI HEOPraHUYECKUX U
OPraHUYECKUX BEIICCTB, YPAaBHCHUS XUMHUYECKUX PEaKIUi, OOBSICHITh UX
CMBICJI, HHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopMHUpOBaTh HABBIKK MPOBEACHUS MPOCTEHUIIMX XUMHUYECCKHUX
AKCTIEPUMEHTAJILHBIX UCCIIEIOBAHUN C COOMIOCHUEM MPaBHII OE30MaCHOTO
oOparieHus ¢ BeliecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHS HaXOIWTh, AHAIM3HPOBATH W HCIOJIH30BAThH
MHPOpMAITUI0O XUMHUUYECKOTO XapakTepa U3 Pa3InyHbIX HUH(POPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOYash y4eOHYIO JIUTEPATYpy, HAy4yHble MyOJHUKAUU U
MHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHS IMPOTHO3UPOBATH TIOCICACTBHS CBOCH
NEATEeIBHOCTH U XUMUYECKUX MPUPOHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
MPOIECCOB, YUUTHIBASE BO3MOXXHBIE OSKOJIOTUYECKHE M  COLMAIbHBIC
BO3JICHCTBUS;

6) chopmupoBarh MMOHUMAaHUE 3HAYUMOCTH JTOCTHKEHU
XAMUYECKOM HAYKHM W TEXHOJOTMWA Uil PAa3BUTUS COLUUAIBHOW U
IPOU3BOJICTBEHHOM Chep C yMEHHEM MPUBOAUTH MPUMEPHI UX MPUMEHECHHUSI
B Pa3IUYHbBIX cepax KU3HHU.

Nzyuenue JTUCIUIUIMHBL ~ HampaBlieHO Ha  (GOpPMHUpPOBAHHE  OOIIMX
KOMITETCHIINM:

OK 01. Bribupats cmocoObl pemieHuss 3aad MpodecCHOHATBLHON
e TeTbHOCTH MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CpPEACTBA TOMCKA, aAHAIN3Aa W
uHTEepnperanuu  WHGOpMAIMU ©W  WHOOPMAIIMOHHBIC TEXHOJOTHH IS
BBITIOJTHEHUS 3a7a4 NMPo()EeCCHOHATBHOM eI TEILHOCTH.

OK 04. DddexkTuBHO B3aMMOAECHCTBOBATh U PpabOTaTh B KOJJIEKTUBE U
KOMaHJI€.

OK 07. CopgeiicTBoBaTh  COXPAaHEHUIO  OKPYXAIOIIEH  Cpelibl,
pecypcocOepeKeHnI0, MPUMEHITh 3HaHUST 00 M3MEHEHUU KJIMMaTa, IPUHIIUIIHI
OEepeXITMBOTO TMPOU3BOJCTBA, 3I(P(HEKTUBHO [EHCTBOBATh B YPE3BBIYANHBIX
CUTYaIHSsIX.



B pe3ynbTarte 0ocBOEHUS MUCHUIUTMHBI 00y4alOIIUNCS JOKEH 3HATh:

- CUCTEMY  XHMHYECKMX  3HAHMI,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraolUe MOHIATHUS (XUMUYECKHI AJIEMEHT, aTOM, 3JEKTPOHHAs
00o0J104Ka aToma, S-, -p, d-3IEKTPOHHBIC OPOUTATIH ATOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKUCIICHUSA, XUMAYECKAsI
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 0OBEM, YIIepOIHBIA CKENeT,
(yHKIIMOHAJIbHAs TPYIIA, paJuKal, U30MEpHsl, U30MEPbl, TOMOJIOTUYECKUI
psl, TOMOJIOTH, YIVIEBOJOPOIBI, KHCIOPOA- M  a30TCOJEpKalllHe
COEUHEHMsI, OWOJIOTUYECKHM aKTUBHbIE BellecTBa (YIJIE€BOABI, KHUPHI,
OenKkr), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COCJIMHEHHUS, KPUCTAJUIMYECKAasi pEIIeTKa, THUIbl XHUMHYECKUX pPEaKIHi
(OKHCIIMTENbHO-BOCCTAHOBUTEINIBHBIE, 3K30-U 3HIOTEPMHUYECKHUE, PEAKIIUU
MOHHOTO oOMeHa), pacTBop, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJUTHUECKAS] AUCCOLUALINS, OKHCIIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHUYECKOHN peaklni, XUMUYECKOE PABHOBECHE ), TEOPUH U 3aKOHBI (TEOPHS
XMMHYECKOTO CTPOEHUSI OpraHndeckux BemecTts A.M. bytiepoBa, Teopus
ANEKTPOJUTUYECKON  JUCCOLMaluM, nepuoandeckuit  3akon .M.
Menneneesna, 3aKOH COXpaHECHUSA Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, (DAKTOJIOTMUECKHE CBEACHHUS O CBOMCTBAX,
COCTaBE, IMOJYYEeHMHM M OE€30IaCHOM HCIOIb30BAHUU  Ba)KHEHIINX
HEOPTraHWYECKUX M OPraHMYECKUX BEHIECTB B OBITY U MPAKTHUYECKOU
NEATEIIbHOCTH YEJIOBEKa,;

- O XMMHMYECKOW COCTaBIIOIICH €CTECTBEHHOHAYYHOM KapTHHBI
MHUpPA, POJIM XUMHM B TMO3HAHUM SBJICHUM NPUPOIbI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (PYyHKIIMOHAJIBHON TPaMOTHOCTH,
HEOOXOAUMOW JJii pElIeHHs MPAKTUYECKUX 3aJad M OIKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON Cpelie;

B pe3ynbrare ocBOCHHS TUCIUTITUHBI 00YYArOITUICS TOJDKEH YMeTh:

— CaMOCTOSITEIbHO (POPMYIMpPOBATh U AKTyaJU3UPOBATH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBIIBIAATH XapaKTEpPHbIC IPU3HAKKM M B3aUMOCBS3b H3YUYEHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOLINE MOHATHS IPU OMMCAHUU CTPOCHHUS
Y CBOMCTB HEOPraHMYECKHX U OPTAaHMYECKUX BEIIECTB U UX MPEBPALICHHUII;
BBIABJISAATH  B3aMMOCBSI3b  XMMMYECKMX 3HAHUW C TIOHATUAMU U
MPEICTABICHUSIMHU IPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

— HCHOJIb30BaTh HaNMEHOBaHUS XUMHYECKHUX COEIMHECHUN
MEXAYHAPOJHOTO COK03a TEOPETUYECKOM U IPUKIAJHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUS BaXXHEUIIMX BEIIECTB (ITHICH, alleTUIIEH,
rMIepuH, GeHos, GopManbaeru, yKCycHasl KUCJIOTa, TJIUIUMH, YrapHbIA
ras3, YIJIEKUCIIbIA Ta3, aMMHaK, raiieHas HW3BECTb, HETallleHas W3BECTb,
NUTbEBass CoJa W JAPYTUX), COCTaBJISITH (OPMYJIBI HEOPTaHUYECKUX U



OpPraHUYECKUX BELIECTB, YPAaBHEHHUS XMMHUUYECKUX PEAKINM, OOBSICHITh MX
CMBICII; TOATBEPKIATh XAPAKTEPHBIE XHWMHUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMU U 3aMUCSIMUA YPABHEHU XUMUYECKHUX
peaKuunii;

— YCTaHaBJIMBATh IMPUHAJIC)KHOCTh M3YUYEHHBIX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB K OMPEAEICHHBIM KJIaCCaM U rpyINaM COEINHEHUN,
XapaKTeprU30BaTh MX COCTAB M BAKHEWIIME CBOMCTBA; ONPEIECIATH BUJIbI
XUMUYECKUX CBsI3el (KOBAJICHTHAsI, MOHHASI, METAJUIMYECKAsl, BOJOPOIHAsA),
TUIIBI  KPUCTAJUIMYECKUX  PEHIETOK  BEIIECTB;  KJIacCU(UUIHUPOBATH
XUMHUYECKUE PEAKLINN;

— TMPOBOJUTH PacUeThl MO XUMHUYECKHUM (popMmysiamM U ypaBHEHHUSIM
XUMUYECKUX PpPEaKIUHd C MCHOJb30BaHUEM (U3HUYECKUX  BEJIUYUH,
XapaKTEpU3YIOMINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00bema
(HOpManbpHBIE YCIOBHUSI) Ta30B, KOJUYECTBA BEIIECTBA; MCIOJIb30BATh
CUCTEMHbIE XMMHMYECKUE 3HAHMS JUIS MPUHATHS PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEUIECTBAMHU U UX PUMEHEHHUEM

— IUIAHUPOBaTh W BBINOJHATh  XUMHYECKHMH  JKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB IPU HAarpeBaHUM, IOJIy4YECHUE
ATUJIEHA U U3YyYEHHUE €r0 CBOWCTB, KAUYECTBEHHBIE PEAKIIMU Ha AJIbICTUIBI,
KpaxMmaj, YKCYCHYIO KHCIOTY; JeHaTypauus OENKOB IpU HarpeBaHUH,
[[BETHbIE pEakUuu OENKOB; NPOBOAUTH pEaKUUU HOHHOIO OOMEHa,
ONpeneNsaTh Cpely BOJHBIX pacTBOPOB, KAYECTBEHHBbIE pEaKIMU Ha
cynbdar-, kKapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHHUS; peliaTh
SKCIIEpUMEHTaJbHbIE 3a7aun No TemMaMm «Mertamib» u «Hemeramnes») B
COOTBETCTBUM C MpaBWJIaMU TEXHUKHA OE€30MaCHOCTH NpPH OOpaIIeHUH C
BEIIECTBAMU U JJAOOPATOPHBIM 000PYAOBAHUEM; NIPEACTABIATH PE3YIbTAThI
XUMHUYECKOTO  JKCIepuMeHTa B (opMe  3amucu  ypaBHEHHUH
COOTBETCTBYIOIIMX PEaKUUid U (OpMyIHpPOBATH BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;

— aHaJIM3UpOBaTh XMMHUYECKYI0 HWH(POpPMAIMIO, MOJy4yaeMyl U3
Pa3HbIX HCTOYHHUKOB (CPEICTB MaccoBOl MH@opMaluu, cetb MHTepHET u
Jpyrue);

— BJIAJIETh OCHOBHBIMM METOJAMH HAy4YHOI'O IO3HAaHUS BEILIECTB U
XUMUYECKUX  sBJICHUN  (HaOJIOJIeHHEe, U3MEPEHUe, HSKCIEPUMEHT,
MOJICTTUPOBAHUE);

— co0roaTh MpaBmiia HKOJIOTUYECKH 11e1ecO00pa3HOro MOBEACHUS B
OBITY U TPYJOBOW JEATENIBHOCTH B IIEJIIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPYKAIOIIEW NMPUPOIHOU CPEbl; YUUTHIBATh OMACHOCTb BO3JIEHCTBUS Ha
JKUBBIE OPTraHU3MbI OIPENEIICHHBIX BEIIECTB, IOHUMAasl CMBICI MOKa3aTems
IIPEAEIIBHON JOIYCTUMON KOHLIEHTPALUH.



