AHHOTanust padoyeil MporpaMmmbl y4eOHOM
aucumiuabl QY J1.07 «Xumus»

IHosicHuTeNLHAA 3aIUCKA

PabGouass mporpamma y4eOHON JUCHMIUIMHBI «XHUMHUA» pa3zpaboTaHa B
cootBercTBUM ¢ TpeboBarmsimu DPI'OC CIIO mo cnemumanprocTn 13.02.07
«INEKTPOCHAOKEHUEY, YTBEPKIAEHHOTO TNMPUKa30M MHHHCTEpCTBA MPOCBEIICHUS
Poccuiickon @enepaunu  OT 16 anpens 2024 r. Ne 255, pekoMeHIauusIMU
MunucrepcTBa npocsenienus PO o peanuzanuu cpegHero ooiiero oopa3oBaHus B
npezesiax OCBOCHHUs] 00pa30BaTeIbHONW MPOTPaMMbI CPEHEro NpohecCuOHATBLHOTO
obpazoBanus ot 01.03.2023 r. Ne 05-592 wu mnpumepHoil mporpamMmoi
o01reo0pazoBaTeNbHON YU4eOHOM MUCHUIUIMHBI «XUMUSD» I MPOQPECCHOHATBHBIX
00pa3oBaTEIbHBIX OpraHH3aLuu, PEKOMEHI0BAaHHBIX DenepabHBIM
rocyJapCTBEHHBIM OIOKETHBIM 00pa3oBaTeIbHbIM YUpEKACHUEM
JOTIOJTHUTENBHOTO  MPOQECCHOHAIBHOTO  oOpa3zoBaHus «MHCTUTYT pa3BUTHA
npodeccuoHanbHoro oopazoBanusi» (OI'BOY IO «UPIIO») B KauecTBe
OPUMEPHOM MpOrpaMMbl Uil peaju3allid OCHOBHOM  Mpo¢ecCHOHANbHOU
oOpazoBatenbHoi mporpammbel CIIO Ha 0a3e OCHOBHOrO 00IIETO OOpa3oOBaHUs C
nojyuyeHuem cpeanero oomiero oopazosanusi (IIporoxon Ne 6/2025 ot 18 ampens
2025T.).

Oobs1acTh NPUMEHEHUs POrPaMMBbI
PaGouass mporpamma ydeOHOW IUCHUIUIMHBI «XUMUS» SBISIETCS YacCTbIO
porpaMMbl MOJATOTOBKM CHEHAINCTOB cpenHero 3BeHa (nmanee — IIIICC3) B
cootBercTBHM ¢ ®I'OC CIIO no cnermansHocTH 13.02.07 «OnekTpocHaOX)EHUE.
Mecto yueOHoI nucuuinHbl B cTpykrype IIIICC3
VYueOHasg AuCIUIUIMHA «XHUMHUS» BXOAUT B 00II€00pa30BaTEIbHBIA UK
[TICC3.

esin 1 TpeOGOBaHMS K Pe3yJIbTATAM OCBOCHUSA AU CIUTIIUHbI

ConepxaHue mporpaMMbl y4eOHOM NUCHUIUIMHBI «XUMUS» HAlpaBiIeHO Ha
JOCTUKEHUE CIEAYIOIUX 1ENEH:

— (opMHUpOBaHHME CHUCTEMbl XHWMHUYECKHX 3HAHMU Kak BaKHeHIen
COCTaBJIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHPA, B OCHOBE KOTOPOM JIeKAT
KJIFOUEBbIE TMOHATUS, (PYyHIAMEHTAJIbHbIE 3aKOHbl M TEOPUHM XHMHH, OCBOCHHUE
A3blKa HAyKH, YCBOCHHE W TMOHMMAHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI
MHPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIICHME C WMCTOPUEW HX pPa3BUTUA U
CTAaHOBJICHHS;

— (QopmupoBaHue U pa3BUTHE NPEICTABICHUNH O HAYYHBIX METOAax
MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIM, HEOOXOAUMBIX IJIsi MPUOOPETEHUS
YMEHHU OPUEHTUPOBATHCA B MUPE BEIIECTB U XMMUYECKHUX SIBIICHUM, UMEIOIINX
MECTO B IIPUPOJE, B IPAKTUYECKON U MIOBCEIHEBHOW KU3HU;



— pa3BUTHE€ YMEHHH U CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C
HAOJIOICHUEM U OOBSICHEHUEM XUMHUYECKOIO 3SKCIEPUMEHTa, COOJIOJEHUEM
npaBui 0€30MacHOro 0OpalIeHUs C BEIIECTBAMHU.

3ajaun TUCLIUIUINHBL:

1) cdopmHupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUECKUX
MPOLIECCOB U SIBIICHUM B OKPYXAIOLIECH CpeAe, a TAKKE UX CBS3b C LIEJIOCTHOM
Hay4YHOU KapTUHOW MUpA U JPYTUMH €CTECTBEHHBIMH HAyKaAMH;

2) pa3BUTh YMEHHS COCTaBIATH  (OPMYJBI  HEOPraHUYCCKHX |
OpraHUYECKHUX BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUN, OOBSICHATh UX CMBICII,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKM IPOBEIACHUS IMPOCTEHIIMX XUMHYCCKHX
HKCIIEPUMEHTAJILHBIX HCCIEIOBAaHUNH C COOJIOJIECHHEM MpaBmil 0€30MacHOro
oOpaleHus ¢ BeliecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BuUTh YMEHHSI HAxOJUTh, AHAJIMW3UPOBATH M  KCIOJIB30BaTh
UHGOPMAIIMI0O XHMHYECKOTO XapakTepa W3 Pa3IMyHbIX HHGOPMAIIMOHHBIX
UCTOYHHUKOB, BKJItOUasl YUYCOHYIO JIUTEPATypy, HAyUHbIE MyOIUKAIlMA U MHTEPHET-
pecypcesl;

5) chopmupoBaTh yMEHHUS ~ MPOTHO3UPOBATH  IOCICACTBHS  CBOCH
NEATEIbBHOCTY M XUMUYECKUX TMPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOIIECCOB, YUUTHIBASI BO3MOXKHBIC IKOJIOTHYECKHUE U COLIMAIbHBIC BO3ICHCTBUS;

6) chopmupoBaTh MOHUMAHHEC 3HAYMMOCTH JIOCTHDKCHUH XHMHYECKOM
HayKl W TEXHOJIOTUH JJIs Pa3BUTHS COLMAIBHOM M MPOU3BOJCTBEHHOUN cdep ¢
YMEHHEM MIPUBOJIUTH MIPUMEPHI UX MPUMEHEHHUS B PA3IUYHBIX chepax KU3HHU.

W3ydyenne AUCHIUTIIHHBI HampaBlieHOHa  (opmHUpoBaHWE  OOIIMX
KOMITETEHIINM:

OK O01. Beibupates cmocoObl pemieHus 3axad NpodeccuoHaTbHOU
AeSITeIbHOCTH MMPUMEHUTEIBHO K Pa3IMIHBIM KOHTEKCTaM.

OK 02. Hcnonp30oBaTb COBPEMEHHBIE CPEACTBA IOWCKA, aHAINW3a U
MHTEpIIpeTanuu HHHOpMauu 1 HHPOPMAIIMOHHBIE TEXHOJIOTHH JIJISI BHITOJIHEHUS
3aJ1a4 Mpo(ecCUOHANBHON 1eATeIbHOCTH.

OK 04. DddexkTuBHO B3aUMOJICHCTBOBATh M pabOTaTh B KOJUICKTHBE W
KOMaHJie.

OK  07. CogelicTBoBaTh  COXpPAaHEHUIO  OKPYXKaloIIEW  Cpenbl,
pecypcocOepexeHnto, MPUMEHITh 3HaHUS 00 W3MEHEHHWU KIMMAaTa, MPUHIUIBI
OepexJIMBOrO  MPOU3BOJCTBA, A((EKTUBHO [EHCTBOBaTbh B YpPE3BbIYAWHBIX
CUTYaIUsX.

B pesynbpTare ocBOEHUS JUCIUIUIMHBI O0YYaIOIIUICS JOJDKEH 3HATD:

— CUCTEMY XMMUYECKHUX 3HAHUM, KOTOPAsk BKIIOYAET: OCHOBOIIOJIAraroIne
MOHATHUS (XMMHUYCCKUI 3JIEMEHT, aTOM, 3JIEKTpOHHas 000j104Ka aroma, S-, -p, d-
AJIEKTPOHHBIE opOuTanu aTOMOB, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHUSA, XUMHUUYECKAsl CBS3b, MOJIb,



MOJIIpHAsi Macca, MOJISIPHBI O0bEeM, YIIepOAHBIA CKeJeT, (PyHKIHMOHAIbHas
IpyIIa, paauKkal, H30MEpUs, H30MEpPbl, TOMOJIOTMYECKUN psAll, TOMOJIOTH,
YTIEBOAOPO/bl, KHUCIOPOJ- W a30TCOJAEpKAIUe COCAMHEHUS, OMOJIOTMYECKH
aKTHUBHbBIE BEIIECTBA (YTIEBOIbIL, )KUPBI, OCIIKHN ), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS, KPUCTAJUIMYECKasi PEIIETKA, THUIIbI

XUMHNYCCKUX pCaKHI/Iﬁ (OKI/ICJ'II/ITGJ'ILHO-BOCCTaHOBI/ITeJII)HI)IG, 9K30-U
OHAOTCPMHUYCCKUC, PCAKIOUMKU HMOHHOI'O O6M€Ha), PaCTBOp, OSJICKTPOJIHUTHI,
HCOJICKTPOJINTHI, QJICKTPOJIUTHYICCKAA Jucconuanusd, OKHUCJIUTCIID,

BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pEaKIMh, XUMHUYECKOE pPaBHOBECHE),
TEOPUH U 3aKOHBI (TEOPHUSI XUMUUYECKOTO CTPOEHUSI OpraHUYeCcKuX BelecTB A.M.
bytnepoBa, Teopusi 3JIEKTPOJUTHYECKON NHCCOLMALMU, MEPUOIUYECKHI 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
A3BIK XUMHUHU, (PAKTOJIOTMYECKUE CBEACHHUS O CBOMCTBAX, COCTABE, MOJIYYCHUH U
0€30MacCHOM HCIIOJIb30BAHUM BAXKHEMIIMX HEOPTraHWYECKUX M OPraHuyeCcKHX
BEILECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA,

— O XHMHYECKON COCTaBIIAIONIEH €CTECTBEHHOHAYYHOU KapTUHBI MHpPA, POJIU
XUMUH B TIO3HAHUM SIBJICHUW MPUPOBI, B POPMUPOBAHUU MBIIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIIbHOM TPaMOTHOCTH, HEOOXOIUMOW JId PEIICHHS
NPAKTUYECKUX 3a/Ja4 U SKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPENIE;

B pe3ynbrare 0cBOCHMS TUCHUIIITUHBI 00yYarOIIUICS JOJKEH YMETh:

— caMoCTOsITeNbHO  (OPMYJIUPOBATH U  AKTYaJU3UpPOBaTh MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBISBIIATh XapaKTECPHbIC NMPU3HAKU M B3aMMOCBS3b MU3YYEHHBIX MOHSTHM,
MPUMEHATh COOTBETCTBYIOIIME TMOHSTUSA TPU ONHCAHUM CTPOCHUS W CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX BELIECTB M MX IPEBPAILICHUN; BBISABIATH
B3aUMOCBSI3b XMMHUUYECKHX 3HAHUW C TIOHSATUAMHU WU TPEACTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

— HCHOJI30BaTh HAaVUMEHOBAHUS XAMHUYECKUX COCUHEHUM
MEXAYHAPOJHOTO COI3a TEOPETUYECKON M MPUKIAAHON XUMHUU U TPUBUAIIBHBIC
Ha3BaHUs BAXHEHIIMX BEHIECTB (ITWIEH, aleTWIEH, T[JIUUEpUH, (EHOI,
dbopmanbaerua, yKCycHasi KHCJIOTa, TJWIMH, yrapHbIM ras, YTJICKUCIBIA Tra3,
aMMHUaK, rameHasi W3BECTb, HeEraiieHas H3BECTb, NMUTHEBAs COMAa WU JIPYTUX),
COCTaBJISITH (POPMYJIbl HEOPTAaHUYECKUX M OPraHUYECKUX BEIIECTB, YpaBHEHUS
XUMUYECKUX PEaKIUi, OOBSCHATh WX CMBICI;, TOATBEPXKIaTh XapaKTEpPHBIC
XUMHAYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMHU OJKCIIEPUMEHTaAMU U
3aIUCSIMA YPABHEHUN XUMHYECKUX PEAKIIUM;

— YCTaHaBJIMBATh NPUHAICKHOCTh H3YYECHHBIX HEOPraHUYECKUX U
OPraHUYECKUX BEIIECTB K OMNPENCIICHHBIM KJIaccaM W TpyIlnaM COEAUHEHUU,
XapakTepru30BaTh MX COCTaB M Ba)XHEHIIME CBOMCTBA; OIPENECHATH BHJIBI
XUMUUYECKUX CBSI3€H (KOBaJEHTHAs, MOHHAS, METAJUIMYECKasl, BOJOPO/HAS ), TUIIbI
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB; KIacCU(ULIMPOBATH XUMHUUECKUE PEAKIUH;

— TMPOBOAWTH pacCYeThl MO XHUMHYECKUM GopMynaM U ypaBHEHUSIM



XUMHUYECKHX  pEeakuuid ¢  HUCIOJNb30BaHHEM  (PU3WYECKUX  BEJIUYUH,
XapaKTEepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHMS [JIsl TPUHATHS PEUIEHUHA B KOHKPETHBIX >KU3HEHHBIX
CUTYaLMSIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

— IUIAaHUPOBATh M BBINOJHATh XUMHUYECKHI 3KCHEPUMEHT (TpeBpalleHus
OpPraHMYECKUX BEILECTB IPU HArpeBaHUM, MOJTYYCHHE ITHIEHA M U3YyYEHHE €ro
CBOMCTB, KQUECTBEHHbIE PEAKLIMH HA AJIbJETHbI, KpaxMajl, YKCYCHYIO KHUCJIOTY;
JeHaTypauus OEJIKOB NpU HArpeBaHHUM, LIBETHBIC pEaKUUU OEIKOB; MPOBOJIUTH
pEeaKkMu HOHHOT'O 0OMEHA, ONPEEIATh CPEAY BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyibdaTt-, KapOoHaT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS;, PEIIaTh
JKCIIEpUMEHTaJbHbIE 3afaun 1o TemaMm «Mertamb»y U «Hemeramnsl») B
COOTBETCTBUM C IIpaBUJIAMU TEXHUKHA O€30MAaCHOCTUM MpH OOpameHuu ¢
BEIIECTBAMH U JIaDOpaTOPHBIM O0OPYAOBAHUEM; NPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO 3KCIIEpUMEHTa B (POpME 3alKCU YpaBHEHHH COOTBETCTBYIOLIUX
peakuuii 1 popMyIMpPOBaATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

— aHaJIM3UpPOBaTh XMMHUUYECKYI0 HH(POpPMAIUIO, MOJYyYyaeMyl0 M3 Ppa3HbIX
HCTOYHHUKOB (CpeACTB MaccoBoi nH(popMaluu, cetb UHTEpHET u Apyrue);

— BIJIAJIETh OCHOBHBIMA METOJAMHM HAy4YHOrO IIO3HAHUS BEIIECTB U
XUMUYECKHUX BJICHU (HaO0/IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHNUE);

— coOJI0aaTh MpaBUila 3KOJOTUYECKH 11E1ecO00pa3HOro MOBEICHUS B OBITY
U TPYAOBOMU JIEATEIBbHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10POBbsl M OKPYKaroLIeH
MPUPOJHON CpE.bl; YUYUTHIBATh OMACHOCTh BO3IECHCTBUSA HA JKUBBIE OPraHU3MBI
ONPENEICHHBIX BELIECTB, IOHUMAsl CMBICII ITOKA3aTeNsl MPEAEIbHOW JOIYCTUMON
KOHLICHTpaL1u.



