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[lomxHocTb: MpopekTop no y4ebHoit pabote
[HARNPABNECHNA MOATOTOBKKU bakanaspos "18.03.01 XumMuyeckasa TexHogaorus"
YHUKanbHbI MPOrpaMMHbIA KIKOY:
fadtpra thsh 1B ) O B0 T B v 4AXInvildeCkald TEXHOI0r s CUHTETUYECKNX BUON0rMYEeCKN aKTUBHbIX

JlokyMeHT NoAIMCaH NPOCTON 3NEKTPOHHON NOANMCbIO

" %%&“Q%MM@MMH yuebHoM .u,chu.unnqul "61.0.29 Xumuns npupoaHbIX COeANHEHN N OCHOBbI

Jliopmuna MBaHoBHa

BEIECTB, XMMNKO-QWadPMdLIEBTUIECKNX IPENapaToB U KOCMETUYECKUX CpeacTB"

nporpaMmMma NoAaroToBKM "6akasiasp"
LLlenun n 3apaum y'le6H0|7l AucumnauHel (Moayns)

Lenb ocBoeHUs y4ebHOM AnCUMNANHBI «XUMUSI TPUPOLHbBIX COEANHEHWUIN N OCHOBbLI BUOXUMUNS
COCTOUT B OBJIAZlEHNN 3HAHUSMU N YMEHUNSIMUN BbIMOJIHATL PacyY€Tbl NapaMeTpoB (hU3NKO-
XMMUYECKNX NMPOLLECCOB NPU PAaCcCMOTPEHNN NX PU3NKO-XUMUYECKOWN CYLLLHOCTU N MEXaHU3MOB
B3aUMOAENCTBUSA BELECTB, MPONUCXOAALLMX B OPraHN3MeE YesIOBEKA Ha KNETOYHOM N MOJIEKYJISPHOM
YPOBHSIX, @ TaK)Xe Npu B3aMOAENCTBUN XXUBOW CUCTEMbI C OKPY>KaloLen cpenon.

OCHOBHbIe OJIOKM U TeMbl AUCLUMNJIUHDI

Paspen AMCUUNIUHBI

3HaYeHnEe XUMumn NMPUPOAHbIX COEAVHEHUN B I'IpOCpeCCI/IOHaﬂbHOIZ AeAaATesIbHOCTW.

Tema 1. Knaccndumkaums n HOMeHKaTypa OpraHnYeCkux cCoeauHeHum

Tema 2. Teopusa CTpOEHUA opraHnyeckmx coegnHeHnn A.M. bytneposa

Tema 3. U3omepus opraHNYeCKUX COEQNHEHUN

Tema 4. B3anmHoe BAMAHNE aTOMOB: NPUYNHbI BOSHUKHOBEHUSA, BUObI U cnocobbl ero nepenayvn B
MOJIEKYJ1TaX OpraHn4YeCcKnx CoeNHEeHNN.

Tema 5. KNCNOTHOCTb 1 OCHOBHOCTb OpraHn4YeckKmnx COeVHEHUN

Tema 6. b1MosIOrMyeckn Ba>kHble a3oTCoLEPXKALLNE FreTEPOLINKJIbI

Tema 7. Yrnesogbl.

Tema 8. AMUHOKUCIIOTHI U 6enkn

Tema 9. CnoxxHble 6enku

Tema 10. HykN1eMHoBbIE KNC/0ThI.

Tema 11. Jiunngbl

MpomMe)xyTo4yHasi aTTecTauus

MecTo aucumniinHbl B CTpykType OIl
OucumnnmHa «XnMns NpupoaHbIX CoegnHEHU N 0CHOBbI BUOXMUN» BXOAUT B NepeyveHb

ancunnnand obgasatenbHom 4actm OMNOI. OceBamBaeTCca Ha 4 Kypce B 8 cemecTpe.

B pe3ynbTaTte u3y4eHUs AMCLUNJIMHBI OaKanaBp AoJ>KeH obnapaTthb
cnenylowuMn KOMNEeTEeHUNAMMU:

OMNK-4: CnocobeH obecneymBaTb NpoBeAEHNE TEXHOJIOMMYECKOr0 NpoLecca, UCNosib30BaTb TEXHUYECKNe CpeacTBa ANns
KOHTPOJISi MapaMeTPOB TEXHOIOMMYECKOr O NPOLLeCcca, CBOWCTB ChiPbsi U FOTOBOWN NMPOAYKLMNY, OCYLLECTBAATb N3MEHEHME
napaMeTpoB TEXHONOMMYECKOro NpoLecca Npy N3MeHeHUN CBOWCTB Cbipbs

ONK-4.1 NpoBoAMT UcCNefoBaHUA CBOWCTB BeLLEeCTB U MaTepuaJioB C UCNMOJIb30BaHME CEPUMHOIro Hay4Horo
obopypoBaHus

HopMbl TB 1 NpaBuna nNpoeeneHUs NPOVN3BOAUTL CTaHAAPTHbIE Oorepauny | HaBblkaMy NPOBEAEHNSt CTaHOAAPTHBIX
6e30MacHOro XMMmM4yeckoro onpeaeneHns XMMn4eckoro 1 a3oBoro |onepaunii onpeneseHns XMMmM4yeckoro n
3KCMEPUMEHTa, a TaKXXe cepuitHoe COCTaBa BELLeCcTB, M MaTepMasoB Ha X |(a30BOro cocTaBa HEOPraHNYeCKNX
Hay4Hoe obopyaoBaHue 1 NpaBuia ero |ocHose BELLECTB, a TakXXe U3yYeHUs nx
NCNonb30BaHWA CBOWCTB

ONK-1: CnocobeH n3yyaTb, aHaIM3NPOBaTh, UCMOJIb30BaTb MEXAHU3Mbl XMIMUYECKUX pPeakLuii, MPONCXOASALLNX B
TEeXHOJIOrMYeCcKnx NpoLeccax U OKpy >KatoLeM Mupe, OCHOBLIBasICb Ha 3HAHMSAX O CTPOEHMN BeLecTBa, Npupoae
XMMWNYECKOWN CBSA3MN M CBONCTBAX Pa3/IMYHbIX KJIaCCOB XUMNYECKUX JIEMEHTOB, COAVHEHMWI, BELLLECTB U MaTepmnanos

OlNK-1.3 PaboTaeT c XMMMYECKUMHM BeLL,eCTBaMM € cobsiloaeHueM HOpM TeXHUKMU 6e3onacHOCTH

TexHunKy 6esonacHocTn npu paboTte B npoBoAnTbL NnabopaTopHble npuemamu obpawieHus ¢ nabopaTopHbIM
XnuMun4deckor nabopatopum, npasuia nccnefoBaHMA XMMUYeCKnxX obopynoBaHmeM, peakTMBaMu,
XpaHEeHNS N yTUAM3aLUUn PeakTUBOB, nabopaTopHbIM 06opynoBaHMNEM, npubopamu; metogamm 6e3onacHoro
nepByto MOMOLLb MPK OTPaBNIEHMUSAX, CBOWCTB BELLECTB, BblABNAATb obpalleHns ¢ XMMmMyeckmMun

oXKorax 3aKOHOMEPHOCTU B XpPaHEHMNA 1 MaTepuanamm
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yTnnnsauynn sewiects, NpoOrHo3nNpoBaTb
CBOWCTBa BeLLECTB, MCxoasa u3
CTPOEHMS

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNoJsib30BaTb TEXHMYECKME cpencTBa A
KOHTPOJIS NapaMeTpPOB TEXHOJIOrMYECKOro npoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3MEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu N3MeHeHU CBONCTB Cbipbs

OMNK-4.2 NMpoBoaMT CTaHAapTHbIE ONepauum AsA onpenesieHus XMMU4Yeckoro u ¢pasoBoro cocraBsa BelLecTB U
MaTepuasioB Ha UX OCHOBE

npYMeHeHNe OCHOBHbIX MOJI0XKEHMI camocTosTesIbHO paboTaTk C HaBblKaMW NPOBeAEeHNs CTaHAAPTHbIX
Teopuun pacTBopoB, ha30BbIX XUMUYECKOW annapaTypon n onepaunin onpenesieHns XMMmMYeckoro n
PaBHOBECUI, YHEHUS 0 XUMNYECKOM peakTuBaMu, pellaTh BO3HMKAOLWME (a3oBOro cocTaBa HeEOpPraHUYeCcKnx
PaBHOBECUMN, XMMUYECKON KMHETUKE, BOMPOChI, CBA3aHHbIE KakK C BELLIECTB, @ TaKXXe U3y4yeHus nx
KaTanuse, aacopbuun NMOCTAHOBKOM XUMUYECKUNX CBOWICTB

3KCMEePUMEHTOB, TaK U C

TEOPEeTUYECKUMI BOMPOCaMm

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNoJsib30BaTb TEXHMYECKME cpencTBa A
KOHTPOJIS NapaMeTpPOB TEXHOJIOrMYECKOro npoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb USMEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro nNpouecca nNpu U3MeHeHU CBONCTB Cbipbs

ONK-4.3 BnapeeT HaBblkaMU KOHTPOJIS OCHOBHbIX MapaMeTPOB TEXHOJIOFTMYECKOro npouecca, Kayecrtsa Cbipbs 1
roTOBOM NPOAYKLUMNKN

CYLLHOCTb COBPEMEHHbIX crocoboB n KBaJIMULNPOBAHHO OCYLLLECTBNATb BCE | 06LIMMU MeTOAaMU UCCNIef0BaHUA U
MeTOA0B, KOHTPOS U aHann3a BUAbl TEXHOJIOTMYECKOro KOHTPOS TEXHOXUMUYECKOr0 KOHTPOJIA Cbipbs, 1
KayecTBa NPOAYKLNN; OCHOBHbIE KayecTBa; MCMOJIb30BaTh COBPEMEHHbIE | FOTOBOW MNPOAYKLMM, METOLaMMU,
nokasaTenun n TpeboBaHMs K Ka4yecTBy |BuAbl NpubopHoro obecneveHus ons OCHOBAHHbIMU Ha PU3NKO-XUMUYECKNX
CbIpbs, NOJYNPOAYKTOB U FOTOBOM TEXHOXVMUYECKOTO KOHTPONS U CBOWCTBax 06bEKTOB NCCNen0BaHUS,
NpoAyKLNW, OCHOBHbLIM NMapaMeTpam aHanM3a KavecTBa nbesonacHoCcTu MeTOoAMKAMU onpefesieHuns
TEeXHO0rMYecKoro npowecca XUMUYECKOrO0 CbIpbs Y MPOAYKTOB €ro XUMUYECKOro COCTaBa pa3inyHbIX
nepepaboTku BUAOB Cbipbsl, MOJYNPOAYKTOB, FOTOBOM
npoaykKuum

OMNK-4: CriocobeH obecrneymBaTb NpoBeAeHE TEXHOIOrMYECKOro NPOoLIecca, UCMo/b30BaTh TEXHNYECKME CpeacTBa s
KOHTPOJIA NapaMeTPoB TEXHOIOMMYECKOro NPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN NMPOAYKLMW, OCYLLECTBAATL U3MEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NPOLIECCa MNPV U3MEHEHUN CBOWCTB Chbipbs

OlNK-4.4 Cnoco6eH npoBOAUTbL USMEHEHUE NAapaMeTpPOB Npouecca NP U3SMEHEHUU CBOUCTB CbipbA

OCHOBHbIE MNMOKa3aTennm un TpeﬁOBaHI/Iﬂ K KBaan@uULMPOBaHHO OCYLLECTBAATb obWwmmMm MeTogamMm nccnenoBaHns n
Ka4vyeCTBY Cblpbs, NOJIYNPOAYKTOB U Mn3MeHeHne napamMeTpoB rnpouecca npu TEXHOXNMNYECKOI0o KOHTPOIA CbipbA B
roToBomn npoaykunum, oOCHOBHbIM N3MeHeHNN CBONCTB CbipbA CoOoTBEeTCTBUU C Tp66OBaHI/I$IMI/I
napamMeTpaM TexXHO0rn4eckoro CTaHAapTOB, HOPMATUBHO- TexXHU4YecKon
npouecca JOKYyMeHTaUnn

ONK-5: CnocobeH ocyLLecTBAATb 3KCNEPUMeEHTaIbHbIE NCCNeA0BaHUA U UCAbITaHWA NO 3a4aHHON MeTOAUKE, MPOBOAUTbL
HabooeHNsa N n3mepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.1 MpoBOAUT CMHTE3 BELLECTB U MaTepuasZioB pa3HOW NPUpPOAbI C UCMOJZIb30OBAHUEM UMEIOLLLUXCA MEeTOAUK

MeTOfbl MONyYeHUs, MHAEHTUMUKALMN | NNaHUPOBATb SKCMNEPUMEHT CNOCOBHOCTbIO CAMOCTOSATEIbHO
W NcCnefoBaHWs CBONCTB CrMoco6HOCTLIO CAMOCTOSTENLHO Ha COCTaBASATL MJ1aH UCCe0BaHUS
HEOpPraHMYeCcKux 1 opraHnyecKmx OCHOBE aHaNM3a IMTepPaTypPHbIX AaHHbIX

BELLEeCTB; MEeTOANKN XUMUYECKOro C y4eTOM KJlacca OnacHOCTY BelLecTs

3KCMNepuUMeHTa

ONK-5: CnocobeH ocyLLecTBAATb 3KCNEPUMeEHTalbHbIE NCCNeA0BaHUA U UCAbITaHWA NO 3a4aHHON MeTOAUKeE, MPOBOAUTbL
HabooeHNs N n3mepeHns ¢ ydeTom TpeboBaHUin TexHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMeEHTaJIbHble AaHHblE

OMNK-5.2 UHTepnpeTupyeT pe3ysibTaTbl XMMUYECKUX HabNloAeHu C ucnosib3oBaHne (pU3N4eCKMX 3aKOHOB U
npeacTaBJieHUNn

TeopeTnyeckne 0CHOBbI 6a30BbIX MCMonb30BaTbh UHPOPMALIMOHHLIE HaBbIKaMU (HOPMYJIMPOBAHUS
XUMUNYECKUX N DU3NYECKUX AUCUUMNINH, | pecypcbl, aHaM3MpoBaTb NoJlyYeHHble | pe3ynbTaToB, MOJYYEHHbIX B Xo4e
MeToAbl 1 CNoCcobbl pelleHns B OMbITax pe3ynbTaThl C pelueHus nccnenoBaTenbCKUX 3ajad,
nccnenoBaTesibCKUX 3a4a4, METOAMKM U | UICMOJIb30BAaHNEM MeTO40B HOBbLIMW MeTOAAMU NCCNeN0BaHUS
crnocobbl NpoBefeHNsA 3KCNeprMeHTa, MaTeMaTU4eCKon CTaTUCTUKN

MeToAbl MaTEMaTUYeCKON CTaTUCTUKM

OnMK-5: CnocobeH ocyLecTBAATh IKCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS N UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTH
3KCMepUMEHTasIbHbIE JaHHble

OlNK-5.3 Ucnonb3syeT coBpemeHHble IT-TexHONOruu npu cébope, aHanuse, o6paboTke u npeacraBsieHUm
MHdOpMaLMU XUMUKO-TEXHOJIOTMYECKOro coaep>xaHus

OCHOBHble NPOrpaMMHble CPeacTBa, NPUMEHSATbL NPUKIagHOE NPorpaMMHoOe | HaBblikaMu pPa3paboTKu, BHEAPEHUS U
KpuTepun Boibopa NpPorpamMmMHbIX obecrneyeHune npu opraHnsauum afanTauun NpuKIagHoro

CpencTB, UX PYHKLMNOHANbHYO pelueHns NPoN3BOLCTBEHHbIX 3a4au, rnporpaMmmMHoro obecrneyeHus
CTPYKTYPY C034aBaThb U U3MEHATb KOH(UrypaLuio

MH(MOPMALMOHHbIX CUCTEM B
COOTBETCTBUM C MOTPEOHOCTAMU
OpraHn3aunMoHHO-MEeTOA010rNYECKON
CTPYKTYPON MpeanpusaTuns,
HacTpanmBaTb, aAMUHUCTPUPOBATL N
conpoBoxgaTtb NIC

OnMK-5: CnocobeH ocyLecTBAATh IKCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS U UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHuin TexHNKM BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBATH
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SKCNnepmnmMmeHTalJibHble AaHHbIE

ONK-5.4 CobniopaeT HopMbl MH(hOpMALUMOHHOM He3onacHOCTU B NPochecCUOHaNIbHON AEeATEeNIbHOCTHU

nyTn aBTOMaTU3auunn
Nnpon3BoACTBEHHbIX MpoLeCCoB

YUYNTbIBaTb OCHOBHbIE TpeboBaHUS
MHdopMaLMoHHOM Be3onacHOCTKN

MeToAaMUn UCMOob30BaHMA
MH(OPMALMOHHBIX 1
KOMMYHUKALMOHHbIX TEXHOJIOT A ANsi

pelieHnsa npodeccruoHasbHbIX 3aa4

OMNK-1: CrnocobeH n3y4aTb, aHaJIM3NMpoBaThb, NCMOJIb30BaTb MeXaHN3Mbl XUMNYECKUNX peaKLI,I/II7I, nponcxogAawnx B
TeEXHONOIrn4ecCcKnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOeHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, CoefVNHEeHN, BeWwecTB 1 MaTepunasnoB

OnkK-1.1 I'Ipep,naraeT UHTepnpeTauuio pe3ynbTaToB COBCTBEHHbIX KCNepuMeHTOB U pPpacCiYeTHO-TeopeTuvYeckux

paboT c ucnosnb30oBaHUE TEOPETUYECKUX OCHOB TPAAMLUOHHBLIX M HOBbIX pa3

nenoB XMMuUun

noaxonbl K 06BbEKTY U NpegmMeTy
nccnenoBaHus, MOHATMS O CBOMCTBAX
XMMUYECKMX IJIEMEHTOB N HEKOTOPbIX
Hanbonee ynotpebnsaemMbix coeguHEHNI

oueHunBaTb PeakKUNOHHYIO CNocobHOCTb
BelleCTBa Ha OCHOBE TeopeTun4eCKmnx

rnpeacTaBsIEHNN O CTPOEHUN BeLLLeCTBa,
pPa3nnNYHbIX Teop|/||7| XMMUYECKNX CBA3EN

MUHUMaNbHbLIMU HaBbIKaMu
opraHM3aLunm 1 NpoBeeHns HayYHbIX
nccnenoBaHUn, HaBblikamMmm paboThl CO
CTAaTUCTUYECKMMUN MAaTEMATUYECKNMU
MeTOoAaMU; BbIYUCEHUS CyYaliHOn
MOrpeLlHOCTN U3MepPEeHNS;
MHTEepnpeTaLlunm nosly4eHHbIx

pe3ynbLTaToB M3MepeHus

ONK-1: CnocobeH n3yyaTb, aHaIM3NPOBaTh, MCMNOJIb30BaTb MEXAHN3Mbl XMIMUYECKUX pPeakLWii, MPONCXOASLLUNX B
TEXHOJIOrMYeCcKnx npoLeccax N OKpy >KatoLem Mupe, OCHOBbLIBAsICb Ha 3HAHMAX O CTPOEHMN BeLecTBa, Npupoae
XVUMUNYECKOWN CBSA3M U CBONCTBAX Pa3/IMYHbIX KJ1IaCCOB XMMUYECKUX IJIEMEHTOB, COEANHEHWN, BELLECTB U MaTepuasioB

OMNK-1.2 ®opMynupyeT 3aK/I0O4YE€HUA U BbIBOAbI MO pe3ysibTaTaM aHasu3a JIMTepaTypPHbIX AaHHbIX, COOCTBEHHBIX
eTUu4eckux paboT xMMuYecko HanpaBJIEHHOCTHU

IKCNEepUMEeHTaJIbHbIX U PaC4eTHO-TeOo

ANTepaTypHble faHHble B M36paHHOMN
061aCcTN XUMUM NN CMEXKHBIX HaYK

(OpMyINPOBaThb 3aKJKOHYEHUE U BbIBOAbI
no pesysibTaTaM aHa/M3a
INTEPaTYPHbIX AaHHbIX, COBCTBEHHbIX
3KCNnepunMmeHTaNlbHbIX U paCHeTHO-
TeopeTnyecknx pabot

MeTo4aMUn aHanusa, MHTepnpeTaunm un
0606LLEeHNA NMUTepaTypPHbIX AaHHbIX,
Cco6CTBEHHBIX 3KCMEPUMEHTANbHbIX U
pacyeTHO- TeopeTnyeckmx paboT B
n3bpaHHom 061acT XUMUN NN

CMEXHbIX HayK

OucunnnmHa "XumMmsa npupoaHbIX COeANHEHUN N OCHOBLI BUOXMMnUKN" n3yvaeTcss NoCpencTBOM

JNIeKUWIA, BCe pa3nenbl NporpaMMbl 3aKpennaoTCsa MPakTUYeCKUMU, NabopaTopHbIMN 3aHATUSAMMU,
BbIMOJIHEHMEM KOHTPOJIbHbIX paboT, camocTosTenbHOM paboThl Had y4ebHOM N HayYHO-TEXHUYECKON
NTepaTypon N 3aBepLUAETCSA S3K3aMEHOM.

OOLwWwan TPYy[O0EMKOCTb AUCLUIMIIUHBI COCTaBseT 108 4aca, 3 3a4eTHble edeHuLbI.

Bua npoMe)XyTO4HOM aTTecTaumum: 3ayeT.

Pa3paboTyumk:
3aB. Kahegpon:

3aB. BbiNyCKaLlen kadenpon:

MopnucaHo npocton 3 21.10.2024

YymayeHko KOpun Anekceesuny

Moanucano npoctonm 3MM 30.10.2024

YypnecoBa HaTanbs HukonaeBHa

MognucaHo npocton 30 30.10.2024

MonoBa AHresnnHa AnekceeBHa
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