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nporpaMmMma NoAaroToBKM "6akasiasp"

Lenun n 3apayum yuyeOHOM gucumnnuHsbl (Mmoaynsa)

Lenb u3y4yeHUs AUCLUUMIUHBI COCTOUT B (POPMMPOBAHUUN CUCTEMbI 3HAHWN, onpenensiomnx
npogeccnoHasibHoe MMPOBO33PEHNE BbINMYCKHUKOB, Ha OCHOBE COBPEMEHHOro PyHOaMeHTalbHOro
o6pa3oBaHns, 3PYANPOBAHHOCTW, YMEHUS NpelBuieTb BO3MOXHble MOTEPUM OT KOPPO3MOHHLIX
NOBPEXAEHU N NPUMEHNTb COBPEMEHHbIE MeToAbl 3al1Thl, 06ecrneynTb 3KOHOMHOE PacXoJoBaHne
NPUPOAHBIX PECYPCOB CTPaHbI.

3apaum n3yyeHnsa QUCUUNINHbLI BKIOYaIoT:
1. O3HaKOMJIeHNE C TEOPETUYECKUMN OCHOBAMU AVNCLUMJINHBI.

2. MNony4veHne 6a30BbiIXx JN1AaBOPATOPHbLIX YMEHWA [N opraHv3auum NabopaTOpPHbIX M MOJIEBbIX
nccnenoBaHUii KOPPO3MOHHBIX NPOLLECCOB.

3. OBnageHne HeobxoAUMbIMM HaBbIKaMU MPOCTENLLNX KOPPO3MOHHbBIX PAaCcYeTOoB.

OCHOBHbIe BJIOKM U TeMbl AUCLUMNJIUHDI

Paspen oMCUUNIUHBI
DU3NKO-XMMUYECKas TEOPUS pacTBOPOB PacTBOpbLI 3J1IEKTPOJINTOB.
OCHOBHbIe onpefesieHNs 3N1eKTPOXUMNYECKNX CUCTEM.
DNEKTPOXUMUSA reTeporeHHbIX cucTeM. TepMoANHaMUKaA reTeporeHHbIX 3IEKTPOXUMNYECKUX CUCTEM
[BOMHON 3NEKTPUYECKUNIN CIION Ha MexXXha3HbIX rpaHuLLax
KWHeTMKa 31eKTPOXMMUNYECKNX PeakLni
MpomMeXyTo4yHaa aTTecTaums: 3K3aMeH

MecTo aucumninHbl B CTpyKType OIl

OncuvnamHa BXOOUT B MNepevYeHb KypCOB BapuaTMBHOM 4YacTW MaTeEMaTU4YeCKoro u
ecTecTBeHHOHay4Horo uukna OOl OHa nMmeeT npeallecTByOLWME NOrn4eckne n cogepxatesibHo-
MeToAnYeckune CBA3n C gucumnanHamm 6a3oBon 4acTn MaTeMaTU4eCKOro N eCTeCTBEHHOHAY4YHOro
unkna «®dusmka», «dmsmyeckas xuMmMuma», «MaTemaTuka», «UMHpoOpMaTUKa», a Takxe
conyTCTBYyOLWME CBA3M C  OUCUUMJIMHAMW  MaTeMaTU4YeCKOro U ecTeCTBEHHOHay4yHoro u
npodeccnoHanbHOro umkaos «0O6buwas M HeopraHM4yeckas XUMUSA», <«AHANUTUYECKAA XUMUA»,
«MeToabl 3aLNThl OT KOPPO3UU».

OucumnnnHa HanpaBJfieHa Ha dopMMpoBaHMe 6a30BbIX UWHCTPYMEHTaIbHbIX, CUCTEMHLIX U
MHOPMALMOHHBIX KOMMeTeHUnn byayuiero BbiMyCKHUKa B MPUKIAAHOW, CMEXHOW C OCHOBHOWM,
0Tpac/bld HAPOAHOro XO3AMNCTBa, O3HAaKOMJIEHWE C YPOBHEM, MNEpCrneKTUBaMn W BedywuMmmn
TEeHAEHUNAMN COBPEMEHHON KOPPO3NOHHOW HayKu, pa3BUTUE UHTENNEKTYaJibHbIX CrocobHocTen
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CTYAEeHTOB. BaXkHoe MMPOBO33pEHYECKOE 3HAYEHNE NMEeEeT PacCMOTPEHNE NCTOPUYECKOro acnekTa
Haykn. OnpeneneHve Beaylen PoOJIN OTEYECTBEHHbIX YYeHbIX B (DOPMMPOBAHUN COBPEMEHHOIO
YPOBHSI 3/IEKTPOXUMMM pPa3BMBaeT 4YYyBCTBO MATPUOTU3IMA U APYrMx HeobXxoAuMbIX KayecTB

BbIMYCKHWKa.

B pe3ynbTaTeé N3ydYyeHna ouCumnJinHbl 6aKanaBp AO0J1)KeH Oﬁﬂaﬂ,aTb

cjieaylouwmMmn KoMmneTeHuy

OMNK-5: CnocobeH ocyLLeCcTBASATL IKCNEPUMEHTa IbHbIE UCCNEN0BAHUA U UCMbITAHUA NO 3aaHHON MEeTOANKE, MPOBOAUTbL
HabnooeHnsa n nsmepeHuns ¢ ydyetom TpeboBaHuin TexHnkn 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

SKCNepuMeHTasJibHble AaHHbIE

ONK-5.4 Cobniopaer HopMbl MH(hOPpMALUOHHOM 6e30MacHOCTU B NPoheCcCUOHANIbHON AEeATEeNIbHOCTU

nyTn aBTOMaTU3aUunmn
npon3BoACTBEHHBLIX NMpoLeccoB

Yy4YnTbIBaTb OCHOBHblE TpeboBaHUSA
nHpopMaLoHHONM 6e3onacHoCTH

MeToAaMUn UCMOJb30BaHNS
MH(OPMALMOHHBIX 1
KOMMYHMWKALMOHHBLIX TEXHO0M N s
pelleHnsa NpogeccMoHanbHbIX 3a4a4

OMNK-5: CnocobeH ocyLLecTBASATb IKCNEPUMEHTa IbHbIE NCCNEeA0BAHUA U UCALITAHWA NO 3a4aHHON MEeTOAUKE, MPOBOAUTL
HabooeHNs N n3MepeHns c ydeTom TpeboBaHUI TeXHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPNPETUPOBATL

JKCNepuMeHTaJibHble AaHHbIEe

OMNK-5.3 Ucnonb3syeT coBpeMeHHble IT-TexHOoNOrMu npu cbope, aHanuse, oobpaboTke u npepcrassieHum
MHpOpMaL N XMMUKO-TEXHOJIOTUYECKOro CoaepXaHus

OCHOBHbIE MPOrpaMMHbIe CPEACTBA,
KpuTepun Beibopa NporpamMMHbIX
CPencTB, X PYHKLMNOHANbHYIO
CTPYKTYpY

MPUMeHSATb NpUKagHoe NporpaMmmMmHoe
obecneyeHne npn opraHnsaunm
peLUeHns MPOM3BOACTBEHHbIX 3a4ay,
co3faBaTb U U3SMEHATb KOHUIypaLmo
NHHOPMaLIMOHHbIX CUCTEM B
COOTBETCTBMU C NOTPEBHOCTAMU 1
OpraHn3aunoHHO-MeTOA010rNYeCKOomn
CTPYKTYpOW NpeanpusaTuns,
HacTpauBaTb, aAMUHUCTPUPOBATL N
conpoBoXxaaTtb UC

HaBblkaMW pa3paboTku, BHEAPEHUS ”
afanTauun NpukKAagHoro
nporpaMMHoro obecrneyeHus

OMNK-5: CnocobeH ocyLLecTBASATb IKCNEPUMEHTa IbHbIE NCCNEeA0BAHUA U UCALITAHWA NO 3a4aHHON MEeTOANKE, MPOBOAUTL
HabooeHNs N n3mepeHns ¢ ydeTom TpeboBaHUIn TeXHUKN 6esonacHocTn, obpabaTbiBaTb U MHTEPMPETUPOBATL

JKCNepuMeHTaJibHble AaHHbIe

OMNK-5.2 UHTepnpeTupyeT pe3ynbTaTbl XMMUYECKNUX HabnloaeHu ¢ ucnosib3oBaHne (pusn4ecKux 3aKOHOB U

npeacrtaBJieHUNn

TeopeTn4eckmne OCHOBbI 6a30BbIX
XNMUNYECKNX n q)VI3I/I‘ieCKVIX ancunnnuH,
MeToAbl 1 CNoCcobbl peweHns
nccnegoBaTeNbCKMX 3aga4vy, METOAUKN U
cnocobbl npoeegeHna sKCnepnMmeHTa,
MeTOoAbl MAaTEMATUYECKOW CTAaTUCTUKN

MCnonb30BaTb UHPOPMALIMOHHLIE
pecypcbl, aHaAn3npoBaTb NOJly4YeHHble
B OMbITax pe3ynbTaThl C
MCMoJsib30BaHMEM MeTOoA0B
MaTeMaTU4eCKon CTaTUCTUKN

HaBbIKaMU (HOPMYJIMPOBAHUS
pe3ynbTaToB, MOJYyYEHHbIX B X04e
pelueHus nccnenoBaTeNbCKUX 3ajad,
HOBbLIMW MeTOAaMW NCCNen0BaHUS

OnMK-5: CnocobeH ocyLLecTBAATL 3KCNEPUMEHTAsIbHbIE UCCIIEA0BAHUS U UCTBITAHUS MO 3a4aHHON MeTOANKE, MPOBOAUTL
HabnoheHnsa 1 n3MepeHus ¢ yyetom TpeboBaHuin TexHNKK BesonacHocTu, obpabaTbiBaTb U MHTEPNPETMPOBATL

SKCNepmnmMmeHTalJibHble AaHHbIE

OMNK-5.1 MNpoBOAMUT CUHTE3 BEeLLeCcTB U MaTepMasioB pasHOW NPUPOAbI C UCNOJ/Ib30BAHUEM UMEIOLLUXCA METOAUK

MeToAbl NOJIyYEeHUS, UHOEHTUUKaumm
M UCCnenoBaHnsa CBONCTB
HeopraHn4yeCckKnx n opraHn4yecknx
BewecTB; METOANKUN XUMNYECKOIo
SKCMNepMMeHTa

NAaHNPOBaTb SKCMEPUMEHT
CrMocobHOCTbIO CAMOCTOSITENBHO Ha
OCHOBE aHasn3a IMTepaTyPHbIX AAHHbIX
C y4eTOM Kjacca onacHOCTY BeLLecTB

CNOCOBHOCTbLIO CaMOCTOSATESIbHO
COCTaBJIATbL MJlaH UccyiegoBaHnA

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYECKNE, Pr3MYecKme, PUIUKO-XUMUYECKME, XMMUYECKEe MEeTOAbI AN peLUeHnst

3adad I'IpOCpECCI/IOHaJ'IbHOVI AeATEeNIbHOCTU

Oonk-2.4 06pa6aTb|BaeT AaHHblIe C UCNOJIb30BaHUEe CTaHAAPTHbIX cnocoboB anMnpPpoOKCUMaUUUN HUCNIE€HHbIX

XapaKTepucTu

MaTeMaTun4eckme Teopun n metToghbl,
npuMmeHaemble rnpun o6pa60TKe AaHHbIX

NCMoJsib30BaTb OCHOBHbIE METOAbI
cTaTucTnyeckon o6paboTkm JaHHbIX U
annpoKCMMaLNN YNCNEHHbIX
XapaKTepucTuK

MeToAaMu cTaTucTudeckon obpaboTkm
MHdOopMaLmn, oCHoBaMM
hyHOaMeHTasbHbIX MaTeEMATUYECKNX
TEOPWUIA N HaBbIKaMn NUCMOJIb30BaHUS
MaTeMaTM4YeCcKoro anmnapaTta npu
obpaboTke OaHHbIX

ONK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckue, hunsmydeckmne, PuUNKo-XxmmMmyeckmne, XuMnyeckmne MeToabl 415 peeHns

3afa4 npogeccnoHasbHON feATENbHOCTY

OlNK-2.3 Ucnonb3syeT 6a3oBble 3HaHUA B 001aCTM MaTeMaTUKU U PU3IMKM NPU NJIAHMPOBaAHMU PabOT XMMUYECKON

HanpaBJIEHHOCTH

coaep)xaHue rnpoLeccos u
camoopraHusauunm n camoobpasoBaHus,
MX 0COBEHHOCTEN U TEXHOJIOTUEN
peanusaunmn, NCXoas 13 Lenen
COBEpLLEHCTBOBaHUSA
npogeccnoHanbHoOM AeATeIbHOCTH

Mncnosib3oBaTb XMMN4YeCckKune,
MaTeMaTunyeckme n msndeckme
MoLenn, onpenenaTb BO3MOXHOCTb
PaunoHaJZIbHOro NCnoJsib3oBaHMA
ecTeCTBeHHOHaYy4YHbIX 3aKOHOB B
Pa3NINYHbIX obnacTsax HayKN N TEXHUKN

HaBblKaMM KOMIMJIEKCHOIO U
CpaBHUTENbHOIO aHasIn3a CoCcTaBa,
CTPOEHMA N XUMNYECKUX CBONCTB
BellecTB

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

3a4a4y npodeccnoHanbHON feATeNbHOCTU

2/3




ONK-2.1 NpuMmeHsAeT TeopeTUYeCcKue u NoaysMnupuyeckue Moaesiv rnpm peweHum 3agaay XuMn4eckon

HanpaBJIEHHOCTH

noaxoAbl K peleHuto 3agay ns
OCHOBHbIX pa3fesioB MaTEMaTUKK, a
TakKXe UX NPUIOXKEHNSA K
TEopeTNYeCcKom XNMnUn, NPUHLMMNbI
MaTeMaTM4eCKOoro MoAenmpoBaHms
XUMNYECKUX peakuunmn

MCNosb30BaTb MaTeMaTUYECKUN
annapaT npu U3yyYeHnn un
KOJIMYeCTBEHHOM OMUCaHNN
hM3MYECKMX NPOLLECCOB U SBNEHUN, @
Tak>XXe Mpu peleHnmn prsnyeckmx
3agad

HaBblkaMN TEOPETMYECKOro n
3KCNEePUMEHTAJIbHOr0 NCCefoBaHns
MOZeNnen XMMn4eckKmnx npoL.eccos

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, husmyveckmne, PUNKo-XxnmMmyeckne, XuMmnyeckme MeToabl 4ns peeHns

3afa4 npogeccnoHasbHON feATEeNbHOCTN

OlNK-2.2 Ucnonb3yeT cTaHAApPTHOE NporpaMMHoe obecneyeHue Npu peleHUn 3agay XMMU4YeckKon

HanpaBJIEHHOCTH

. BO3SMOXXHOCTW NMporpaMMHbIX MakKeToB
obuiero Ha3sHa4veHus (Microsoft) npu
peLleHnn 3alay XUMNYeckom
HanpaB/1EeHHOCTU

NPUMeHsATb NpUKIagHoe nporpaMmMmHoe
obecrneyeHune npu opraHnsayunm
peLleHns Npon3BOLACTBEHHbIX 3a4a4
XUMUNYECKON HanpaB/1e€HHOCTU

HaBblKaMW NMPakKTU4YeCKOro npuMeHeHns
nporpaMmmHoe obecneyvyeHne npu
peLueHnn 3agayq XMMNYeCcKom
HanpaBJ1EHHOCTU

OuncumnnnHa "SnekTpoxumusa” nly4aeTcs NnocpencTBOM JIeKUMn, BCe pa3fesbl NporpamMmbl
3aKpennarTCa NPakTUYeCKUMKU, NabopaTopHbLIMU 3aHATUSAMU, BbINOJIHEHNEM KOHTPOJIbHbLIX paboT,
camocToaTeNIbHON paboTbl Haf y4ebHOM U Hay4YHO-TEXHNYECKON INTEPATYPON 1 3aBepLUaeTCs

9K3aMEHOM.

OGLwan TPYAOEMKOCTb AUCLMNJIMHBI COCTaBnseT 180 4yaca, 5 3a4eTHbIE efeHNLbI.

Bup npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

PaspaboTymk:
3aB. Kahegpon:

3aB. BbinycKatowen kadenpon:

MognucaHo npocton 3 17.09.2025

MopnucaHo npocton 3 17.09.2025

Moanucano npocton 3MM 17.09.2025

MonoBa AHresnnHa AnekceeBHa

MonoBa AHresnnHa AnekceeBHa

MonoBa AHrennHa AnekceesHa
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