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IX rnpernapaToB U KOCMETUYECKUX cpeCcTB"

nporpaMmMma NoAaroToBKM "6akasiasp"

Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

LUenb wn3ydyeHma aucunmnanHbl «dPusmyeckas xXumma» -  (POPMUPOBaHUE LLESIOCTHOrO,
CUCTEMATU3NPOBAHHOIO ECTECTBEHHO-HAYYHOr0O MUPOBO33PEHNSI MHXKEHEpPaA-TeXHOora; BolpaboTka
HaBblKOB aHaJIMTUYECKNX PACYETOB, YMEHUI MNPUBJIEKATb UX K PELUEHUNID TEXHONIOrMYECKUX 3aaay,
yrnpaBaeHnto XUMNYeCKum npoueccomMm Ha OCHOBe TepMOoAMHaMUNYEeCKUX W« KNHETN4YeCKnxX
3aKOHOMEpHOCTEN.

3apaum nsyyeHns oUCUUNINHLI:

1. O3HaKoMJIeHne C TeEOPETNHECKMMN OCHOBaMI ONCUUTMJIUHDI.

2. dopmMmnpoBaHMe HaBbIKOB Hay‘-IHO-I/ICCJ'IeLI,OBaTeJ'IbCKOIZ neAaATeNbHOCTHN.

3. OBnazeHne HaBblkaMN KUHETUYECKUX N TEPMOANHAMNYECKNX PaCYeTOB.

4. ®opMMpOBaHME HaBbLIKOB TBOPYECKOro MPUMEHEHUS MOJIyYeHHbIX 3HaHUA B Oyayulen
nesTeNbHOCTH.

OCHOBHbIEe DJIOKM UM TeMbl AUCLUNJINHDI

Pa3zpen pucumniuvHbl

Xumunyeckasi TepMoanHaMmKa

XuMuyeckasi KWUHeTUKA 1 KaTanams
[vcnepcHble CUCTEMbI B MPUPOAE N TEXHUKE
MNpoMe)KyToYHasi aTTecTaumns: 3Kk3aMeH
PacTBOpbI 3JIEKTPOINTOB

OCHOBHbI€ 3aKOHbl 3JIEKTPOXMMUY
TepMoaVHaMMKa NOBEPXHOCTHbIX ABAEHUN
MNpoMe)XyToYHasi aTTecTauuns: 3K3aMeH

MecTo aMCcUMNIMHLI B CTPYKTYpe OIl

AncunnnnHa BXoAuUT B NepeyeHb KypcoB 6a30Boi YacTu y4yebHoro niaHa. OHa HenocpeacTBEHHO
CBAi3aHa C AWUCUMMIMHAMWU: MaTeMaTuKa, (U3MKa, HeopraHumyeckas U aHaUTMYeckas Xumus,
61MOXMMKS, MpoLEecChl U anmnapaThl MULLEBLIX MPOU3BOACTB, METPOJIOrvs, CTaHAapTuU3auus Wu
cepTUdMKaLmns, KOHTPOJSIb KavyecTBa MPoayKUuM OOLLEeCTBEHHOrO MUTaHUS, DU3UKO-XUMUYECKNE
MEeTOo[bl aHann3a, TeopeTUYEeCKUEe OCHOBbl TEXHOJIOrMM OOLLIEeCTBEHHOr0 MNUTAHUSA, TEXHOJorus
NPOn3BOACTBa NULLEBLIX MPOAYKTOB (DYHKLIMOHANBLHOIO U CeLnanbHOro Ha3HavyeHus.

B pe3ynbTaTeé N3ydYyeHna ouCumnJinHbl 6aKanaBp AO0J1)KeH oﬁnap,aTb
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ceayioulmMmMn KoMmneTeHumamm.

ONK-5: CnocobeH oCyLeCcTBIATL IKCNepPUMEHTaIbHble UCCNeNoBaHWS N UCMbITAaHUSA MO 3a4aHHON MeToanKe, NPOBOAUTL
HabntoaeHns n n3aMepeHuns c y4eTom TpeboBaHU TeXHMKN Be3onacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMepUMeHTaJIbHble AaHHbIE

ONK-5.4 Cobniopaer HopMbl MH(hOPMALUOHHOM 6e30nacHOCTU B NPOoheCcCUOHANIbLHON AEeATEeNIbHOCTHU

nyTy aBTOMaTM3aLNN YUYUTbIBaTb OCHOBHbIE TPeboBaHUS MeTOoAaMU UCMOoJIb30BaHUA
NMpON3BOACTBEHHbIX MPOLLECCOB NHGOopMaLIMOHHOM 6e30macHoOCT MHMOPMaLMOHHBIX U
KOMMYHUKaLMOHHbLIX TEXHOMOMNI aAns
pelleHns npodeccroHabHbIX 3a4a4

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

OMNK-5.3 Ucnonb3syeT coBpeMeHHble IT-TexHoNorum npu cbope, aHanuse, oo6paboTke u npepcraBsieHum
MHpOpPMaL N XMMUKO-TEXHOJIOTUYECKOro CoaepXaHusa

OCHOBHbIE MporpaMMHbIe CPeaCcTBa, NPYMEeHSATb NPUKIaAHoe NPorpaMMHoe | HaBblkaMun pa3paboTku, BHeAPEHNS U
KpuTepun Bbibopa NporpamMMHbIX obecneyeHvie Npu opraHn3auum apganTauny NpukiagHoro

CPenCTB, UX PYHKLMOHaNbHYIO peLleHns Npon3BOACTBEHHbIX 3a4au, nporpaMmMHoro obecrneyeHms
CTPYKTYpPY co34aBaTh U U3MEHATb KOHUrypaLio

NHHOPMALMOHHbIX CUCTEM B
COOTBETCTBMU C NOTPEBHOCTSAMU 1
OpraHn3aunMoOHHO-MEeTOA010rNYECKON
CTPYKTYpOW NpeanpusTuns,
HacTpamBaTb, aAMUHUCTPUPOBATL N
conpoBoXxaaTtb UC

ONK-5: CnocobeH ocyLLecTBAATb IKCNEPUMEHTaIbHbIE NCCNeA0BaHUA U UCAbITaHWA NO 3a4aHHON MeTOAUKE, MPOBOAUTbL
HabooeHNs N n3MepeHus ¢ ydeTom TpeboBaHUin TexHUKn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL
3KCMEepUMEHTaJIbHble AaHHblE

OMNK-5.2 UHTepnpeTupyeT pesynbTaTbl XMMUYECKUX HabNloAEeHuA C ucnosib3oBaHne (pU3N4eCKUX 3aKOHOB U
npeacrTaBJieHUNn

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

MeToAbl MaTEMaTUYeCKOW CTaTUCTUKM

OnMK-5: CnocobeH ocyLecTBAATL IKCMNEPUMEHTAsIbHbIE UCCIEA0BAHUS N UCTIBITAHUS MO 3a4aHHON MeToANKe, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yietom TpeboBaHUin TexHUKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBaTh
3KCMepUMEHTasIbHbIe JaHHble

ONK-5.1 MNpoBOAUT CMHTE3 BELLECTB U1 MaTepuasZioB pa3HOW NPUPOAbl C UCNOJIb30BAHUEM UMEIOLLLUXCA METOAUK

MeToAbl NOJIyYeHUS, UHOEHTUgUKaumm nnaHMpoBaTb 3KCNEPUMEHT CNOCOBHOCTBIO CaMOCTOATESIbHO
M UccnenoBaHnNs CBONCTB CrMoCOBHOCTLIO CaMOCTOATENbHO Ha COCTaBJIATb MJlaH UccyiegoBaHUA
HEeOoOpraHn4YeCckKnx n opraHnN4yecknx OCHOBE aHaJin3a NnTepaTypHbIX OaHHbIX

BewecTB; METOANKUN XUMNYECKOIro C y4eTOM Knacca onacHoOCTW BellecTB

SKCNepMMeHTa

OMNK-4: CnocobeH obecneymBaTh NpoBeAeHNE TEXHOIOMMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CPpeacTBa as
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cblipbs Y FOTOBOW MPOAYKLUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.4 Cnoco6eH NnpoBOAUTb U3SMEHEHUE NapaMeTpPOoB Npouecca NP U3MEHEHUU CBOUCTB CbipbA

OCHOBHbI€ MNMoKa3aTenn n TpeﬁOBaHVlﬂ K KBa)'II/Iq)VILI,I/IpOBaHHO OoCyLLecCTBNATb obWwmMMM MeTofaMmn nccienoBaHns n
Ka4eCTBY Cblpb4d, MONYNpPOAYKTOB U n3MeHeHmne napamMeTpoB npouecca npun TEXHOXNMNHECKOI0O KOHTPOA CbhIPpbA B
roToBOM npoaykunm, OCHOBHbIM N3MEHEHNN CBONCTB CbipbA COOTBETCTBUU C TpE6OBaHVIFIMI/I
napamMeTpaM TEXHONOIrM4YeCcKoro CTaHAapTOB, HOPMATUBHO- TexHN4YeCcKomn
rnpouecca AJOKYyMEeHTauunn

OMNK-4: CnocobeH obecneymBaTh NPoBeAeHNE TEXHOIOrMYECKOro NpoLecca, UCNosib30BaTbh TEXHUYECKNE CpeacTBa as
KOHTPOJISt MapaMeTPOB TEXHOJIOrMYECKOro NpoLIecca, CBOMCTB Cbipbs Y FOTOBOW MPOAYKLMUN, OCYLLECTBAATL MU3MEHEHNe
NnapaMeTPoB TEXHOIOMMYECKOro NPOLLECCa MPY U3MEHEHUN CBOWCTB ChiPbS

OlNK-4.3 BnapeeT HaBblkaMU KOHTPOJIS OCHOBHbIX MapaMeTpPOB TEXHOJZIOFMYEeCKOoro npouecca, Ka4ecrtsa Cbipbs 1
roTOBOM MPOAYKLWUMU

CYLHOCTb COBPEMEHHbIX COCob0B ” KBaM(ULMPOBAHHO OCYLLLECTBNIATb BCE | OOLLUMMUN METOAAMUN UCCNIef0BaHNA U
MEeTOA0B, KOHTPOJIS U aHanM3a BUAbl TEXHOJIOITMYECKOr0 KOHTPOS TEXHOXUMUYECKOr0 KOHTPOJIS Chipbs, 1
KayecTBa NPOAYKLUN; OCHOBHbIE KayecTBa; UCMOJIb30BaTb COBPEMEHHbIE |TOTOBOM NPOAYKLUW, METOAAMM,
nokasaTenu n TpeboBaHNS K Ka4yecTBy |BuAbl NpubopHoro obecneveHus ons OCHOBAHHbLIMU Ha (PU3NKO-XUMUYECKUNX
CbIpb$l, MOJIYNPOAYKTOB 1 FOTOBOM TEXHOXVIMUNYECKOT O KOHTPOS 1 CBOWCTBax 06bEKTOB NCCIE0BAHUS,
NPoAyKLMW, OCHOBHbLIM MapaMeTpamM aHanm3a kayecTBa nbe3onacHoCTu MeTOoANKaMU onpefeneHuns
TEXHONOrMYecKoro rnpowecca XUMUYECKOTrO Cbipbsl Y MPOAYKTOB €ro XUMUYECKOro COCTaBa Pa3/INYHbIX
nepepaboTku BUAOB CbIpbsl, NOJYNPOAYKTOB, FOTOBOM
npoayKuun

OMNK-4: CrnocobeH obecneymBaTb NpPOBEAEHME TEXHOJIOMTMYECKOrO NMpoLecca, NCNoJsib30BaTb TEXHMYECKME cpencTBa Ans
KOHTPOJIS NapaMeTpPoOB TEXHOJIOMMYECKOro rnpoLecca, CBOMCTB CbipbS U FOTOBOW NPOAYKLMN, OCYLLECTBAATb U3SMEHEHME
rnapamMeTpoB TEXHOJIOrMYECKOro npouecca nNpu N3MeHeHU CBONCTB Cbipbs

OMNK-4.2 NMpoBoaMuT CTaHAapTHbIE ONepauum AJsA onpenesieHus XMMU4Yeckoro u ¢pasoBoro cocraBa BelLecTB U
MaTepuasioB Ha UX OCHOBE

npnMeHeHne OCHOBHbIX MOJIOXKEHUN CaMOoCTOATENIbHO paﬁOTaTb C HaBblKaMW npoeegeHnda CtTaHOapTHbIX
Teopun pacTBOpPOB, ha30BbIX XUMUNYECKON annapaTyp0|7| n Ol'lepaLl,I/II7I onpeneneHna XMMnN4eCcKoro n
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paBHOBeCVII;I, y4eHna o XxmMmmn4eckom
paBHOBeCUH, XUMNYECKOWN KNHETUKE,
KaTanunse, aﬂ,COp6LWII/I

peakKTnBaMu, pellaTb BO3HUKaKLlne
BOMPOChI, CBA3aHHbIE KaK C
NOCTaHOBKOW XNMUNYECKNX
3KCNepunMeHTOB, Tak N C
TeopeTun4eCcKnmMm Borpocamm

(ha30BOro cocTaBa HEOPraHNYECKnX
BELLEeCTB, a TakXXe N3y4YeHus nx
CBOWCTB

OMNK-4: CriocobeH obecrneymBaTb NpoBeAeHE TEXHOIOrMYECKOro NpoLIecca, UCMo/b30BaTh TEXHMYECKME CpeacTBa s
KOHTPOJIA NapaMeTPoB TEXHOIOMMYECKOro NPOLIECCa, CBOWCTB ChiPbA U FOTOBOWN MPOAYKLMW, OCYLLECTBAATL U3SMEHEHME
napaMeTpPoB TEXHOIOMMYECKOro NpoLLecca NPy N3MEHEHUN CBOWCTB Chipbs

ONK-4.1 NpoBoAMT UCCNief0BaHUA CBOWCTB BeLLEeCTB U MaTepuasioB C UCNOJIb30OBaHME CEPUUHOIro Hay4Horo

obopynoBaHus

HopMbl TB 1 npaBuia npoBeaeHns
6e30nacHOro XMMmM4yeckoro
3KCMepUMeHTa, a TakXXe cepuinHoe
Hay4Hoe obopyaoBaHue u Npasuia ero
MCMNOJIb30BaHMS

npon3BoaAnTb CTaHAAPTHbIE Onepaunmn
onpeneneHns XMMmMYeckoro n pasosoro
COCTaBa BeLWecCcTB, W MaTepnanoB Ha UX
OoCHOBe

HaBblkaMn NPOBeAEeHNsI CTaHAAPTHbIX
ornepauuin onpeneneHns XMMN4eckoro u
(ha30BOro cocTaBa HEOPraHNYECKnX
BELLEeCTB, a TakXXe N3y4yeHuns nx
CBOWCTB

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKMNE, CbVI3I/I‘-IeCKI/Ie, q3|/|3I/IKO-XI/IMI/I‘-IecKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OlNK-2.4 O6pabaTbiBaeT gaHHble C UCMOJIb30BaHUE CTaHAAPTHBLIX CNOCOG0B anNnNPOKCMMaL MU YUCSIEHHbIX

XapaKTepucTu

MaTeMaTU4eckKme Teopun n MeToasbl,
npvMeHsiemMsle npu 06paboTke AaHHbIX

MCMoJIb30BaTb OCHOBHbIE METOAbI
cTaTucTn4yeckon 06paboTkM JaHHbIX K
annpPoKCMMaLNKM YNCNEHHbIX
XapaKTepucTuK

MeToAaMun cTaTucTudeckonm obpaboTkm
MHOopMaL M, 0CHoBaMM
hbyHOAMEHTaNbHbIX MaTEMATUYECKUX
TEeopwUii N HaBbIKaMy UCMOJIb30BaHNSA
MaTeMaTMyeckoro annapaTa npu
0bpaboTke faHHbIX

OMNK-2: CnocobeH ncnosib3oBaTb MaTeEMaTUYECKNE, PU3MYECKMe, DUIUKO-XUMUYECKIME, XMMUYECKEe MEeTOAbIl AJA peLUeHnst

3aaad I'IpOCbECCI/IOHaJ'IbHOPI AeATeNIbHOCTU

OMNK-2.3 Ucnonb3yeT 6a3oBble 3HaHUA B 001aCTU MaTeMaTUKU U (PU3MKM NPU NJIAHMPOBAHMU PaboOT XMMUYECKon

HanpaBJIEHHOCTH

cogep)xaHue npoueccos u
camoopraHusauunm n camoobpasoBaHus,
Mx 0CobeHHOCTEN N TeEXHOJOr e
peannsaunmn, NCXoas 13 Lenen
COBEpPLLUEHCTBOBAHUS
rnpogeccnoHasbHON AEeATENbHOCTU

MCnonb3oBaTb XUMN4eckune,
MaTeMaTn4eckme n usndyeckme
Mooenn; onpeneniatb BO3MOXHOCTb
paunoHaIbHOIro NCNnosib3oBaHnA
ecTeCTBeHHOHay4YHbIX 3aKOHOB B
Pa3NnNYHbIX obnacTsx HayKN N TEXHUKN

HaBblKaMW KOMMNIEKCHOIo n
CpaBHUTENbHOIo aHann3a CoCTaBa,
CTPOEHUS N XUMNYECKNX CBONCTB
BewecTB

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, husmyveckmne, PU3NKo-XxMmMmyeckmne, XuMnyeckmne MeToabl 4ns peeHns

3afa4 npogeccnoHasbHON feATeNbHOCTN

ONK-2.1 NpuMmeHseT TeopeTUYeCcKue U NoslyaMnupuyeckue Moaesiv rnpm peLieHum 3apay XuMn4eckon

HanpaBJIEHHOCTH

nogxogbl K peLlleHnto 3aaa4y n3
OCHOBHbIX pa3genoB MaTeMaTukuy, a
TaKXe UX NpunoxXxeHna K
TeOpeTI/I‘-IECKOIZ XUMUKN, NnpuHUUNbI
MaTeMaTU4eCKoro MmoaesimpoBaHuns
XUMNYECKUX peaKLu/u7|

MCMoNb30BaTb MaTEMaTUYECKUN
annapaT npu UsyyeHnn n
KONIMYeCTBEHHOM OMNNCaHUN
h13MYECKMX NPOLLECCOB U SBNEHUN, a
Tak>Xe Mpu pelieHnmn prsnyeckmnx
3apay

HaBblKaMW TeopeTn4eckKoro un
KCNepMMeHTaIbHOIro nccnenoBaHmaAa
Mogenen XMMn4eckmnx npoueccos

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYeCKMne, CbVI3I/I‘-IeCKI/Ie, q3|/|3I/IKO-XI/IMI/I‘-IecKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OMNK-2.2 Ucnonb3yeT cTaHpapTHOe NporpaMMHoe obecnevyeHue Npum pelueHUM 3apay XMMU4eckomn

HanpaBJ/1I€eHHOCTHU

: BO3MOXXHOCTW MPOrpaMMHbIX NakeToB
obuiero HasHayveHusa (Microsoft) npu
peleHnn 3ajay XuMmyeckom
HarnpaBJIEHHOCTH

NPUMEHSTH NMPUKIafgHOe NPorpaMMHoe
obecneyeHune Npu opraHnsauuu
peLleHns NpoM3BOACTBEHHbIX 3a4a4
XUMUYECKOW HanpaBIeHHOCTH

HaBblKaMW NPaKTUYECKOro NPUMEHEHNS
nporpamMmHoe obecrneyeHve npu
pelleHnmn 3aaad XMMUYECKom
HanpaB/eHHOCTY

OucumnnnnHa "dusnyeckasa xmmma" nyyvaeTcs NoCpencTBOM JieKUUi, BCe pasaenbl NporpaMmmsl

3aKpenasaTCca NpakTU4eckKumm, nabopaTopHbIMU 3aHATUSAMM, BbINOJIHEHNEM KOHTPOJIbHbLIX paboT,
camocToAaTeNbHOW paboTbl Had y4ebHOM N Hay4YHO-TEXHNYECKON INTEPaTYPON 1 3aBepLlaeTCs

3K3aMeHOM.

OOLwWwasn TPYy[O0EMKOCTb AUCLUNMIIUHBI COCTaBNseT 144 Yaca, 4 3a4eTHble efeHunLbI.

Bupa npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

Pa3spaboTynk:
3aB. Kaenpom:

3aB. BbinycKatoLen kadenpon:

Moanucano npocton 3MM 17.09.2025

MonoBa AHrennHa AnekceesHa

MognucaHo npocton 3M 18.09.2025

MonoBa AHresnnHa AnekceeBHa

MopnucaHo npocton 30 18.09.2025

MonoBa AHresnnHa AnekceeBHa
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