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_DOHJT OEHOYHBIX CPEJICTB YUEOHOH TMCUMILIMHBI « XMMHUsD Pa3paboTaH Ha OCHOBE TPEOOBAHMIA:
benepanpHOTO roCy/1apCTBEHHOTO 00pa3oBaTENLHOTO CTaHjaapTa CpeIIHero
npodeccuoHanpHoro  obpazoBanusi 1o  crnenuanbHoctH  40.02.04  FOpucnpynenuus,
YTBEP’KIEHHOIO IprKazoM MunucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepauyn Ne
798 ot 27 okTa6ps 2023 roxaa, (3aperucrpupoBad MunuctepcTBoM roctuiiud PO 01 mexaOps
2023 roma Ne 798;
denepanbHOrO0 TOCYJIAPCTBEHHOTO  00pa30BaTENbHOTO CTaHAAapTa CpeIHero OOIIero
o0Opa3oBaHwMsI, yTBEPKIACHHOTO TpUKa3oM MuHUCTEpCcTBa 00pa3oBaHus U HaykKu Poccuiickoit
®denepannu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun 07.06.2012 N
24480);
nonoxkeHud denepanbHOil 00pa30BaTENBHON MPOTpaMMBbl CpeHEro o0IIero odpazoBaHus,
yTBEp)KIEHHONW mnpukazoM MunnpocBemienuss Poccum ot 18 mas 2023 r. N 371
(3apeructpupoBano B Muntocte Poccun 12 wmrons 2023 r. N 74228), B 1.u. denepanpHoOi
paboueii mporpamMmbl 0 yuyeOHOMY mpenMeTy «XuMus» (0a30BbIi YPOBEHB);

C YYETOM MOJIy4aeMOU CIIEHUAIIbHOCTH.

B COOTBETCTBUH C PA0OYNM y4eOHBIM IUIAHOM CIEIHATLHOCTH

Opranusanusi-paspadoT4yuk:
[Mpodeccronanbuas oOpa3oBaTenbHast aBTOHOMHas HEKOMMepuecKast OpraHu3aIus
«PecnyOnukaHCKui MHOTONIPOGUIBHBIN METUIIMHCKAN KOJUTCIK.

Pazpaborumnkm:
MaromenoBa II.JI — crapmuii npenomaBatens [IIIK oO6meoOpa3oBaTenbHbIX M COMHMAIBHO-
rymanuTapubsix aucuumina [10 AHO «PMMK»

Penenzenr:
Kacnaposa M.A. — kaHIuIaT XUMHYECKUX HayK, noueHt JI'Y.

@DOH OIECHOYHBIX CpPEACTB yd4eOHOW JOUCHUIUIMHBI om00peH Ha 3acemanuu [1IK
0011e00pa3oBaTeNbHBIX U colMaabHO-TyMaHuTapHbIX auciuiumma [I10 AHO «PMMK» ot «25»
asrycra 2025 roaa. IIporokon Ne 01.

[Ipencenarens IlpeAMeTHO-IIUKIIOBONH KOMHCCHH % 1/, (3.T.AbGakapona)
(noamuce)

DOH/I OLIEHOYHBIX CPEICTB COIJIACOBAH € yueOHO-METOIMYECKUM YIIPaBIeHHEM
«25» aBrycra 2025 rona é/é , ;',c?r-/f9.C.FacaH6eKOBa

(noanuce)




1. TACIHOPT ®OHJIA OHEHOYHbIX CPEACTB

OO01ue moJaoKeHus

®onpx oreHOUHBIX cpencTB (Hanee OC) «Xumus» npenHazHaueH A KOHTPOJIS M OIEHKH 00pa30oBaTeIbHBIX
JOCTHKEHMH OO0Y4YaloIIMXCsl, OCBOMBIIMX MPOrpaMMy y4eOHON IHUCHMIUIMHBI «XUMHSD» MPOTPaMMBI MOATOTOBKH
CIIEIMAINCTOB CpPEJHETr0 3BEHa cpenHero mnpodeccnoHanbHOTO oOpasoBanmsi 1o cnenuanbHocTH  40.02.04
IOpucnpynennus 6a30Boi HOATOTOBKH.

1.1. O6sacTh NPUMEHEHHUs MPOrPaMMBbI:

@doHIla OLIGHOYHBIX CPEACTB Y4eOHOW AMCUMIUIMHBI «XMMUs» NpEJHa3HAueH Ui M3Y4eHHs «XUMHUS» NpU
peaiM3anu cpeaHero odmiero o0pa3oBaHHs B Ipejesiax OCBOCHHS OCHOBHOW NMpPOQeCCHOHANIbHOW HpOrpamMMbl B
cootBercTBrM ¢ PI'OC no cniermansHocTr 40.02.04 FOpucnpyaenuus, kanupukanus: IOpucr.

1.2. MecTo QMCHMILIMHBI B CTPYKType 00pa30oBaTeJbHOH NMPOrpaMMBbI cpefHero mpogecCHOHAIBLHOIO
oo0pazoBanus INIICC3 no cneunajibHOCTH:

JucrmmuimHa «XUMAs» BXOOUT B 00mIeoOpa3oBaTenbHYyI0 MOATOTOBKY «CpemHee ofmee oOpa3oBaHHE,
npeaMeTHas obnacte «O0s3aTenbHbIe YIeOHbIE TPEeIMEThy 00pa3oBaTeIbHON mporpaMMbl B cooTBeTcTBIH ¢ OT'OC
CIIO no criermmansHOCcTH 40.02.04 FOpucnpyneHmus.

1.3. Hesm u 3agaum y4yeOHOH JUCUMIUIMHBI — Tpe0OBaHUA K Ppe3yJabTaTaM OCBOeHUSI Yy4eOHOIt
AUCHUTIIUHBI:

®OC no y4eOHOH TUCHUIUTHHE « XUMHS» OPUEHTHPOBAaHA HA JOCTIKCHHE CICAYIOMINX Ueeil:

* (opmHpoBaHHE Y OOYYAIOIIUXCS YMEHHS OICHUBATh 3HAYUMOCTH XHMHYCCKOTO 3HAHHS JUIS Ka)JIOro
YelI0BeKa;

* (QopmupoBaHue y 0Oyd4aroUmMXcs LEJIOCTHOTO MPEACTaBICHUS O MHPE M POJIM XUMHUU B CO3JaHHU
COBPEMEHHOH €CTECTBEHHO-HAYYHOI KapTUHBI MHUPA; YMEHUsS OOBSICHATH OOBEKTHl M MPOLECCHl OKPYXKaIOIIEH
JEWCTBUTENILHOCTH: IPUPOJHOM, COLMATILHOM, KyJIbTYPHOH, TEXHUUECKOH Cpebl, —HCIOIb3YS AJISl ’TOTO XMMHUYECKHE
3HAHHS;

® pasBuTHE y 00y4arOMMXCs YMEHUH pa3nuyarh (GakThl M OLEHKH, CPAaBHUBATH OLICHOYHBIE

®  BBIBOJBI, BHJCTh UX CBSI3b C KPUTEPHSIMHU OLIEHOK M CBS3b KPUTEPHEB C ONPEEIICHHON CHCTEMOM IIEHHOCTEH,
(hopMynHpOBaTH 1 000CHOBHIBATH COOCTBEHHYIO ITO3UIIHIO;

* mpuoOpereHHEe OOYJYArONIMMUCS OINbITA PA3HOOOPA3HOH [ESATENbHOCTH, IMO3HAHUS M CAMOIIO3HAHMUS,
KIIFOUCBBIX HABBIKOB, UMCIONIUX YHUBEPCAJIHLHOC 3HAUYCHUC JIA PA3JIMYHBIX BUAOB ACATCIBHOCTU (HaBI:-IKOB pemIcHuA
npo0JieM, IPUHATHS PEIeHNH, TTOMCKa, aHaIu3a U 00paboTKH MH(OpMAaluKi, KOMMYHUKAaTHBHBIX HaBBIKOB, HABBIKOB
H3MEpEeHUH, COTPYJHUYECTBa, 0€30MacHOI0 OOpaleHUs C BELIECTBAMH B TOBCEITHEBHOW JKU3HH).

OcBoeHnne cogep:kaHus y4eOHOH DUCHMILINHBI «XUMHA», 00ecleYUBaeT AOCTHKeHHe 00y4aloIMMHUCS
CJIeyIOLIHX Pe3yJIbTATOB:

v’ AuYHOCMHBIX:

® YyBCTBO FOPJOCTH M YBRKEHHS K HCTOPHH M JIOCTHKCHUSIM OTEUECTBEHHON XMMHUYECKOH HAYKH; XUMHYECKN
TPaMOTHOE TIOBE/ICHHUE B MPO(EeCCHOHAIFHOM IESATENBHOCTH U B OBITY NIPH 00paIleHNN ¢ XUMUIECKAMH BEIIECTBAMH,
MaTeprallaMH 1 [IPOLECCaMH;

® TOTOBHOCTH K IMPOJOJDKESHUIO 00pa30BaHUs 1 MOBBIIICHUS KBATH(UKAIINH B H30PaHHOM PO eCcCHOHATBHOM
JEATEIBHOCTH U 0OBbEKTUBHOE OCO3HAHNE POIM XUMHYIECKUX KOMIETECHIUH B 3TOM;

® YMEHHE HCIOJIb30BATh JOCTIKCHUS COBPEMEHHON XHMHUYECKOW HAyKH M XMMHUYECKHX TEXHOJIOTHH Ul
TMOBBIIICHUS COOCTBEHHOTO MHTEIUIEKTYIbHOTO Pa3BUTHsI B BBIOPAHHOM MPO(ECCHOHATIBHON e TEIbHOCTH;

v’ memanpedmemnoix:

® JCHOJNB30BaHUE DA3IMYHBIX BUJIOB IT03HABATENLHOW JESTENHHOCTH M OCHOBHBIX HWHTEIUIEKTYaIbHBIX
orepanuii (MOCTAaHOBKM 33/1a4d, (OpMyNMpOBaHUsI THIIOTE3, aHalM3a W CHHTE3a, CpaBHEHHMs, 00O0OIIEHMS,
CHCTEeMaTH3alllH, BBISBICHUS IIPHYMHHO- CJICJICTBEHHBIX CBS3EH, MOMCKA aHAJIOroB, GOPMYIHPOBAHUS BBIBOJIOB) IS
pelIeHus TOCTaBICHHOH 3aJaul, IPIMEHEHNE OCHOBHBIX METOIOB ITO3HAHUS (HAOII0ICHNS], HAYIHOTO SKCIIEPHMEHTA)
JUISL M3YYEHHS PA3IMYHBIX CTOPOH XMMHUYECKHX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIMMOCTH
CTaJIKMBaThCS B MPOECCHOHATBHON chepe;

®  JCHONB30BAHME PA3UYHBIX NCTOYHMUKOB UIS TIOJyYEHUS] XMMUYECKONH MH(OPMAINH, YMEHHE OLICHHUTH €€
JOCTOBEPHOCTB JUIS IOCTIKEHHMS XOPOIIUX PE3yIbTAaTOB B PodeccHoHanbHOH chepe;

v’ npeomemmnblx:

® chopMHPOBaHHOCTH MPEACTABICHUIT O MECTE XMMHUH B COBPEMEHHOMN HAYYHOW KapTHHE MUDPA;

® [IOHMMAaHHWE POJIM XHUMHUH B (OPMHUPOBAHHU KpPYyrozopa M (pyHKIMOHAIBHOM I'PaMOTHOCTH YeNIOBEKa LIS
peLIeHus TPaKTHUECKHX 3a]1ay;

®  BJIA/ICHHE OCHOBOMOJIATrAIOIIMMH XUMHYECKUMH MOHATUSMH, TEOPHIMH, 3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU;

® yYBEpEHHOE MOJIb30BAHUE XUMHUYECKOH TEPMHUHOJIOTHUEH Y CUMBOJIMKON;

»  61adenue 0CHOGHBIMU MEMOOAMU HAYUHO20 NOZHAHUSL, UCNOIb3YEMbIMU 6 XUMUU'

® HalOIIOICHHUEM, OTTMCAHUEM, H3MEPEHHEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh, OOBICHATD PE3YJIbTATHI
MIPOBEJCHHBIX OIBITOB U JIENAaTh BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSATH METOJIBI TIO3HAHUS TIPH PEIICHUN
MIPAaKTHYECKUX 3a7ad;



® chopMHPOBaHHOCTH YMEHHS JaBaTh KOJMYECTBEHHBIC OLICHKH M IPOU3BOJMTH PACUETHl IO XMMHYECKHM
(dbopMynaM U ypaBHEHUSIM;

®  BIIa/ICHHE MPABMIAMH TEXHUKH O€30MTaCHOCTH IIPU MCHOIb30BAaHUN XUMHUECKHUX BEIIECTB;

* chopMHPOBAaHHOCTH COOCTBEHHOH MO3HIUH II0 OTHOIIEHHIO K XMMUYECKOH MH(OpMaNny, OIydaeMoi n3
Pa3HBIX HCTOYHHKOB.

1.3.1 N3yyenune y4yeOHON AMCHUILUIMHBI HANPaBJeHO Ha (OpPMHUPOBAHHMEe M Pa3BUTHe Y 00y4YaroLIUXCH
oomux (OK), npopeccuonanbubix komnerennuii (IIK) u THYHOCTHBIX Pe3y/abTATOB peaau3aluy MPOrpaMMbl
BOCIIMTAHUSA:

B pe3yabTare ocBOeHUs y4eOHOH AUCHUILINHBI 00y4alOUIUiiCs J0IKEeH YMeTh:

> Ha3vleamv:

® U3yuYEHHBIE BEUIECTBA 10 «TPUBUAIBHOW» UM MEXyHaPOAHON HOMEHKIIATypaMm;

» onpedensmo:

® BAJCHTHOCTH M CTETIEHb OKHUCICHHUS XUMHYIECKUX 3JIEMEHTOB, TUII XHMHUECKOH CBSI3M B COCMHEHMSX, 3apsil
MOHA, IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, THIT KPUCTAIIIMYECKON PEIIeTKH, XapaKTep CPeAbl B BOAHBIX PACTBOpPAX,
OKHCJINTEb U BOCCTAHOBHUTEIb, HAIIPABICHNE CMEILCHNS PAaBHOBECHS 110]] BIMSIHAEM PA3IHIHBIX (JaKTOPOB, H30MEPHI
Y TOMOJIOTH, IPUHA/UIEKHOCTh BEIIECTB K Pa3HBIM KJIACCaM HEOPTaHWYECKUX M OPTaHHMYECKUX COEANHEHUM; XapaKkTep
B3aMMHOTO BIIMSHHS aTOMOB B MOJIEKYJIaX, THIIbI PEaKIMii B HEOPIraHUUECKOI U OPraHUYeCKON XUMUM;

»  xapaxmepuzoeamby.:

® s-, p- u d--OpOutanu (/-37eMeHTHI 10 UX nonokeHuto B [lepuoandeckoii cucteme JI.1. Menneneesa);

® 00uIMe XUMHYECKUE CBOIICTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIIACCOB HEOPIaHMYECKUX U OPraHUIECKUX
COE/IMHEHUI; CTPOCHUE M CBOMCTBA OPraHMYECKHUX COEIUHEHHH (YIJIEeBOJOPOJOB, CIUPTOB, (PEHOJIOB, ANbIETHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, aMUHOB, AaMHHOKHCIIOT H YTJICBOZIOB);

»  00bACHAMb. 3aBUCUMOCTb CBOMCTB XMMHYECKOTO 3JIEMEHTa i 00pa30BaHHBIX MM BELIECTB OT MOJOXCHHUS B
nepuoandeckoir cucreme J[.M. MeHnneneeBa; 3aBUCHMOCTb CBOMCTB HEOPraHMYECKHX BEIIECTB OT HMX COCTaBa U
CTPOCHHMSI, IPUPOAY XHUMUYECKON CBSI3H, 3aBHCHUMOCTb CKOPOCTH XHMHYECKOW PEaKIMM OT Pa3IMYHBIX (AKTOPOB,
PEaKIMOHHOM CLIOCOOHOCTH OPTaHWIECKUX COETMHEHUI OT CTPOSHHS UX MOJIEKYI;

®  BBINOJHATH XUMHUYECKHH SKCIIEPUMEHT MO PACIO3HABAHUIO BAKHEHUIINX HEOPTaHWYECKUX M OPTaHWIECKUX
BEIIIECTB, MOJYICHUIO KOHKPETHBIX BEIIECTB, OTHOCSAIINXCS K N3yYCHHBIM KJIacCaM COEANHEHU;

® [POBOJUTH PacyeThl 10 XUMUYECKUM (OPMYJIaM U YPaBHEHHUSIM peaKinii;

® OCYHIECTBJISATH CaMOCTOSITENBHBIN MOUCK XMMHUYECKOH HWH(OpMaluK C HCIOIB30BaHHEM pa3UYHBIX
HCTOYHHMKOB (CIIPaBOYHBIX, HAYyYHBIX W HAYYHO-TIOMYJISIPHBIX H3JIaHWH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypCcOB
WHTepHeTa); HCIONB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU JJIs1 00pabOTKH | Mepeayd XUMHYECKOH HH(pOpMaIMU U ee
TIPEACTaBIICHUS B Pa3IMYHbIX GopMmax;

B pe3yJabTaTe 0cBOEHUS AMCHUILUITHHBI 00yYAIOIHIiCH JOJIKEH 3HATD:

® POJIb XMMHH B €CTECTBO3HAHHH, €€ CBSI3b C APYTMMHU €CTECTBEHHBIMH HayKaMH, 3HAUYCHHE B )KU3HH COBPEMEHHOTO
00I1IeCTBa;

® BaKHEHIINE XUMUYECKUE MOHATHUS: BELIECTBO, XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, Macca aTOMOB U MOJICKYJI,
WOH, pajuKal, aUIOTPONUs, HYKJIHJIBI U H30TOIBI, aTOMHBIC OPOHMTAIH, XUMHUYECKas CBS3b, JJICKTPOOTPUIATEIHEHOCTD,
BaJICHTHOCTb, CTENCHb OKUCICHHs, MMOpUAM3alys opOHuTaiel, MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJ, MOJb, MOJISIpHAs
Macca, MOJISIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIICCTBA MOJICKYJISIPHOTO U HEMOJICKYIIPHOTO CTPOCHHSI, KOMIUICKCHbIC
COEZIMHEHUS, AUCIIEPCHBIE CHCTEMBI, ICTHHHBIC PACTBOPBI, IEKTPOIUTHYECKAs! JUCCOLUALNS, KHCIIOTHO-OCHOBHBIC PEaKIIUK
B BOJHBIX PacTBOpax, THIPOJIN3, OKHCICHHE M BOCCTAHOBIICHUE, 3JIEKTPOJIN3, CKOPOCTh XMMHYECKOH PeaKkluH, MEXaHU3M
peaKi1y, KaTanus, TeIuIoBoi (et peakunn, XUMUIECKOe PaBHOBECHE, YIJICPOJHBIH CKeleT, (pyHKIHOHATIbHAS IPYIIa,
TOMOJIOTHS, CTPYKTYpPHAsi ¥ HPOCTPAHCTBEHHAs W30MEpPHs, OCHOBHBIC THIIBI PEaKIMil B HEOPraHMYECKOI W OpraHMYeCKOH
XUMUH;

® OCHOBHBIC 3aKOHBI XHMMHH: 3aKOH COXPAaHEGHHMS MAacChl BEIIECTB, 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
ITepnogmuaecknii 3akon J[.. MeHnneneesa, 3akoH ABOraapo;

® OCHOBHBIC TCOPHH XHMMHH; CTPOCHMS aTOMa, XUMHYCCKOH CBSI3H, JNICKTPOJIMTHYECKOH AUCCOLMALUM, KUCIOT H
OCHOBaHHH, CTPOCHHUSI OPrAHMYECKHX M HEOPraHUYECKNX COCAMHEHHH (BKIIIOYAs! CTEPEOXHMMIO), XMMUUECKYIO KHHETHUKY M
XUMHUYECKYIO TEPMOJINHAMUKY;

® xnaccu(uKalyo 1 HOMEHKIATYPY HEOPIraHUYECKHX M OPraHMYECKUX COCIAMHEHHI;

® [IPUPOJHBIE HCTOYHUKH YIJIEBOAOPOJOB U CIIOCOOBI X MEPEPadOTKH;

® BellecTBa U MaTrepualbl, IIHPOKO HCIOJIb3yeMble B HPAKTHKE: OCHOBHbIE MeTauIbl M CIUIaBbl, rpadur, kBapi,
MHHEpajbHble YAOOpEeHHs, MUHEPAIbHbIE M OPraHUYeCKHe KHUCIOTHI, LIEeJI0YH, aMMHAK, YIJIeBOJOPOIb!, (HEHOJ, aHWIUH,
METaHOJ, 3TaHOJ, JTHICHIJIUKOJb, TIHLEPUH, (OpMalbAETH[, aleTaabIerH[, aleTOH, IJI0K03a, caxapos3a, Kpaxmal,
KJI€T4YaTKa, aMMHOKHMCJIIOThI, GGHKI/I, HCKYCCTBCHHBIC BOJIOKHA, Kay1YyKH, IIJIaCTMACChI, JKUPbI, MblJIa 1 MOKOIINUE CPEACTBA.

B ®OC BxiIro4eHo cozeprkaHe, HapaBIeHHOE Ha (OPMUPOBAHUE Y CTYJCHTOB KOMIICTCHIIHI, HEOOXOIUMBIX IS
Ka4eCTBEHHOIO OCBOCHHMS ITPOrPAMMBI IIOTOTOBKH CIICLIHATHNCTOB CPEIHEr0 3BeHA.



