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YHUKanbHbI MPOrpaMMHbIA KIKOY:
fadtpra thsh 1B ) O B0 T B v 4AXInvildeCkald TEXHOI0r s CUHTETUYECKNX BUON0rMYEeCKN aKTUBHbIX

BEIECTB, XMMNKO-QWadPMdLIEBTUIECKNX IPENapaToB U KOCMETUYECKUX CpeacTB"

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

Llenbto ocBoeHUA AuCUUMINHBI «MeToabl pasfenieHNns U KOHLUEeHTPUpOoBaHUA»  ABNAETCA
yCBOEHME METO[0B pa3fesiIeHNA N KOHUEHTPUPOBAHUA B XMMUYECKOM aHanmie, npuobperteHune

HaBbIKOB NMpuUMeHeHNAa UX Ha NMpakKTuke.

3aaayum OCBOEHUS AUCLWMANHBI BKAKOYaAOT:

1. OcBoeHMe OCHOBHbIX MPUHLUWIMOB METOA0B pa3fAeeHUA U KOHLUEHTPUPOBAHNSA B XUMUYECKOM
aHanumse.

2. N3yyeHne XMMUYECKMX PaBHOBECUN, BO3HMKAWOLINX MPU MPUMEHEHUN pacCMaTpPpUBaAEMbIX
MEeTO0B

3. Pa3Butne yMeHI/IIZ no npakTn4eckomy oOcCywecTBJIEHNIO METOAOB pa3aesieHna wu
KOHUEHTPUPOBaHWA.

4. YMeHune o60CcHOBaTb HeEOHXOAMMOCTbL MPUMeEHEHMSA 1N BbibpaTb Hanbonee mMoaxo4saLWMNA N3
psAa MeToAOB pa3fesieHNs N KOHUEHTPUPOBAHWSA B 3@BUCMMOCTM OT pacCMaTpmBaemMoro obbekTa u
Lenemn n3yyeHuns.

5. ObyyeHne HaBblkaM MpPUMMEHEHUs MeTOMOB pa3desieHUss U KOHLUEHTPUPOBAHUA Ha
npakKTuKe.

OCHOBHbIe DJIOKM U TeMbl AUCLUMNJINHDI

Paspen AMCUUNIUHDI
XapakTepucTuka MeTo40B pa3aefieHns
MeToabl ocaxxaeHua MeToabl 3KCTparMpoBaHus
MeToAbl AUCTUAAALUN 1 cybaMaumnm
XpoMaTorpaguyeckme meToabl aHannia.lazoBas xpoMaTorpapus
PacnpeannutenbHas xpoMmaTorpadus
Copbuus
Apcopbums

MecTo aucumninHbl B CTpyKType OIl

OvcunnnmHa «MeTogbl pasfeneHnss U KOHUEHTPUPOBAHUS» BXOAUT B MNepeyvyeHb KypCcoB
obsA3aTenbHOM YacTu yyebHoro nnaHa. OHa y4acTBYyeT B npolecce hopMMPOBaHMS CreuunanmcTa
[aHHOro npoduns n cnocobcTByeT HOPMUPOBAHUIO (pyHOAAMEHTaNbHbLIX U MPUKNIAAHbLIX 3HAHWUA.
N3yyeHne Hambonee CyLIECTBEHHbIX pPa3fdesioB Kypca ABASETCS COCTABASLIEA 4acTblo €AUHOro
npouecca nsyyeHus Bcex y4ebHbIx aucumniamH. OHa HenocpenCcTBEHHO CBA3aHa C AUCLUMINHAMK:
OCHOBbI 06ULE/ XUMUWU, OpraHuvyeckas XumMusi, GUOXUMUS, aHAIUTUYECKAs XUMUA U PU3NKO-
XUMMYeCcKne MeTobl aHann3a, pusnyeckas n KoanongHas xmMmus, dusmnka, MaTeMaTuka.
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B pe3ynbTaTte M3yYyeHUSA OUCLUMNJIUHDI 6aKanaBp AOJI)XKeH obnapaTtb
ceayouwmMmmm KoMmneteHumamnm:

OnNK-4: CnocobeH obecneyrBaTb NpoBeAeHNE TEXHOJIOMMYECKOrO NPOoLEcca, NCMOb30BaTh TEXHUYECKME CPEACTBA ANs
KOHTPOJIS1 MapaMeTpoB TEXHOJIOIMYECKOro NpoLecca, CBONCTB CbipbA U FOTOBOWN NMPOAYKLUUN, OCYLLECTBAATb U3MEHEHNE
rnapamMeTpoB TEXHOJIOTMYECKOro NpoLecca Npyv M3MeHeHU CBOMCTB ChbiPbS

ONK-4.1 NpoBoAMT UCCNief0BaHUA CBOWCTB BELLECTB U MaTepuasioB C UCNOJIb3OBaHME CEPUMHOIro Hay4HoOro

ob6opynoBaHus

HopMbl TB 1 NnpaBuia npoeeneHns NMpPon3BOANTL CTaHAAPTHbIE oMNepaunn | HaBblkaMu NPOBeAEHNS CTaHA4APTHbIX
6e30MacHoOro XMMmN4Yeckoro onpeneneHns XMMMYeCcKoro 1 )asoBoro |onepauunin onpeneseHns XMMnM4eckoro n
3KCMepuMeHTa, a TakXKe cepuinHoe COCTaBa BELLeCTB, 1 MaTepnanoB Ha UX |da30BoOro coctaBa HeopraHN4YeCcKnx
Hay4yHoe obopynoBaHME 1 NpaBua ero | 0OCHoBe BeLLEeCTB, a TakKXXe N3y4yeHus nx
1CN0JIb30BaHNS CBOWNCTB

ONK-1: CnocobeH n3y4aTb, aHa/IN3npoBaTb, NCMNOJIb30BaTb MeXaHN3Mbl XUMNYECKUNX peaKLI,VIIh, nponcxogawinx B
TEeXHOJIOrn4eCKuX rnpoueccax n okpyxatrouwem Mmmpe, oOCHOBbIBadaACb Ha 3HaHUAX O CTPOeHNW BellleCTBa, Nnpupoae
XUMNYECKOWN CBA3UN U CBOMCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, CoeVIHEHWUI, BELLEeCTB U MaTepunasnoB

OMNK-1.3 PaboTaeT C XMMM4ECKUMM BeLl,ecTBaMMu € cobsiloaeHueM HOpPM TeXHUKMU Be3onacHOCTH

TexHuUKy 6e3onacHocTu npu paboTe B npoBoANTbL NlabopaTopHbie npuemamu obpatieHusi ¢ nabopaTopHbIM
XuMuyeckoin nabopatopuu, npasuna NCCNeLoBaHUSA XUMUYECKUX obopyoBaHNEM, peaKTnBaMmu,
XPaHeHWs U yTUAM3aLuny peakTUBOB, nabopaTopHbIM 060pyA0BaHUEM, npubopamu; MmeTofamu 6e3onacHoro
nepByto MOMOLLb MPU OTPABJIEHUSAX, CBOWCTB BeLLeCTB, BbISBAATb obpaLLeHnsi C XMMUYeCKnMM

o>xorax 3aKOHOMEPHOCTU B XPAaHEHMWS ” MaTepuanamu

yTUAN3aLMM BELLECTB, NPOrHO3UPOBaTh
CBOWCTBA BeLeCcTB, UCXOAs 13
CTPOEHUs

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckue, hunsmydeckmne, GuU3nKo-XxnmMmyeckmne, XuMnyeckmne MeToabl 415 peeHns
3afa4 npocdeccnoHasbHON fEeATENbHOCTY

ONK-2.1 MNpuMmeHsaeT TeopeTUieckue U NoaysMnupuyeckue Moaesiv rnpm peLeHum 3aaay XuMn4eckon

HanpaBJIEHHOCTH

Nnoaxonbl K peleHnto 3aay us MCMob30BaTb MaTEMaTUYECKUN HaBbIKAMU TEOPETUYECKOro U
OCHOBHbIX pa3aesioB MaTeMaTUKK, a annapaT npu nsyyeHnn un 3KCMEepPUMEHTaIbHOI0 NCCe0BaHUS
Tak>Xe X NPUN0XKEHNS K KONIMYeCTBEHHOM OMUCaHNN Mopenen XMMnNYyecknx NpoLLeccos
TEOPeTUYECKON XUMUN, MPUHLUTbI h13MYECKMX NPOLLECCOB U SIBNEHUN, @

MaTeMaTU4eCKoro MOAEIMPOBaHNS Tak>Xe Mpu peleHnmn prsnyeckmx

XUMUNYECKMX peakLuni 3apay

ONK-2: CnocobeH NCnosib3oBaTh MaTeMaTUYeCcKme, pU3NYeckne, GU3NKO-XUMmyeckne, XmumMmmnyeckne MeToibl Ans peleHns
33134 NPoheCcCUOHANbLHON AesTeNbHOCTM

OMNK-2.2 Ucnonb3yeT cTaHpapTHOe NporpaMMHoe obecneyeHue Npu pelleHUn 3apgay XMMU4eckomn
HanpaBJIEHHOCTHU

: BO3MOXXHOCTM MPOrpaMMHbIX MaKeTOB | NPMMEHATb NPUKJIafHOe NPOrpaMMHOe | HaBblKaMU MPaKTUYECKOro NMPUMEHEHNs
obuiero HasHa4veHusa (Microsoft) npu obecnevyeHne npn opraHnsaunm nporpaMmMmHoe obecnevyeHne npu
peleHnn 3ajay XuMmyeckom peLLueHns NPON3BOACTBEHHbIX 3a4a4 peleHnn 3ajay XuMmn4ecKom
HanpaBJEHHOCTU XUMUYECKOW HanpaBJIeHHOCTH HanpaBJEHHOCTU

OMNK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hunsmnyeckmne, PuU3nKo-XxnmMmyeckmne, XuMnyeckmne MeToabl 415 peeHns
3a4a4 npoeccnoHasbHON feATENbHOCTY

ONK-2.3 Ucnonb3yeT 6a3oBbie 3HaHUA B 0621acTM MaTeMaTUKM U (pM3UKK NpPU NAaAHUPOBaAHUM paboT xMMHuueckon

HanpaBJIEHHOCTH

copgep>XaHme npoueccos Mncnosib30BaTb XMMN4YeCKune, HaBblKaMW KOMIMJIEKCHOIO ”
camMmoopraHunsaunn n CaMOOGDBBOBaHVIFI, MaTeMaTunyeckme n usndeckme CpaBHUTENIBHOIo aHa/M3a CoCTaia,
nx 0COBEHHOCTEN N TEXHOMOrnen MoLenn, onpenenaTb BO3MOXHOCTb CTPOEHNA N XNMUNYECKNX CBOWCTB
peannsaunn, ncxons n3 uenen PaunoHaJZIbHOro NCnoJsib3o0BaHNA BeuwlecTB

coBepLUIeHCTBOBaHUA ecTeCTBeHHOHaAY4YHbIX 3aKOHOB B

I'IpOCpECCVIOHaJ'IbHOVI AeATENIbHOCTU Pa3NINYHbIX obnacTsax HaYKN N TEXHUKN

OMNK-4: CnocobeH obecneymBaTh NPOBELEHVE TEXHOJIOrMYECKOr0 NpoLecca, UCMOo/b30BaTbh TEXHUYECKNEe CpeaCcTBa ANs
KOHTPOJISi MapaMeTpPoB TEXHOIOMMYECKOro NpoLecca, CBOWCTB CbiPbsi U FOTOBOWN NMPOAYKLMN, OCYLLECTBAATb NU3IMEHEHME
napaMeTpoB TEXHOOMMYECKOro NpoLecca Npyv N3MeHeHUN CBOMCTB Cbipbs

OlNK-4.2 NpoBOAMUT CTaHAAPTHbIE onepaLuu ans onpepesieHUuss XMMM4Yeckoro U (pasoBoro coctaBa BeLLecTB U
MaTepuasioB Ha UX OCHOBe

NpUMeHeHNe OCHOBHbIX MOIOXEHUN camocToAaTeNbHO paboTaThb C HaBbIKaMW NPoBeAeHNs CTaH4apPTHbIX
Teopuun pacTBOpPOB, (ha30BbIX XUMUYECKO annapaTypoi n ornepauuin onpefesieHns XMMNYeckoro 1
paBHOBECUN, YHEHUS O XUMNYECKOM peakTuMBaMu, pellaTb BO3HMKaLWme (hpa30BOro cocTaBa HEOPraHNYECKNX
paBHOBECUUN, XMUMNYECKOW KUHETUKE, BOMPOCHI, CBSA3aHHbIE KakK C BELLECTB, @ TakXXe U3yHeHUs nx
KaTanuse, agcopbuun MOCTAHOBKOW XUMUYECKUX CBOWCTB

3KCMEePUMEHTOB, TakK U C

TeopeTnyecKMMY BONpocamm

OnMNK-4: CnocobeH obecneymBaTh NPOBELEHVE TEXHOJIOrMYECKOr0 NpoLecca, UCMOob30BaTbh TEXHUYECKNE CpeacTBa ANs
KOHTPOJISi MapaMeTpPoB TEXHOIOMMYECKOr0 NpoLLecca, CBOWCTB ChlPbsi U FOTOBOWN NMPOAYKLMN, OCYLLECTBAATb N3IMEHEHME
napaMeTpoB TEXHOOMMYECKOro NpoLecca Npyv N3MeHeHUN CBOMCTB Cbipbs

ONK-4.3 BnapeeT HaBblkaMU KOHTPOJI OCHOBHbIX MAapaMeTPOB TEXHOJZIOFMYEeCKOro nNpouecca, Ka4yecTBa Cbipbs U
roTOBOM NPOAYKLU WU

CYWHOCTb COBpPpEMEHHbIX cnocoboB 1 KBa)'IVICpVILI,I/IpOBaHHO OCyLLecCTBNATb BCe obWwmMMM MeTofaMmn NCcnenoBaHns n
METOLO0B, KOHTPOJIA U aHalln3a B Obl TEXHOJIOrNMYECKOro KOHTPONA TEXHOXNMNHYECKOIO KOHTPOA ChipbA, U
Ka4decCTBa npoaoykuuun; oCHOBHbIE Ka4decCTBa; NCnoJsib30BaTb COBpEMEHHbIE roToBoOwn npoaykuumn, metTogamu,
nokKasaTtenn un TDE6OBaHVIF| K Ka4decTBy BUObI I'IpI/l60pHOFO obecnevyeHns gns OCHOBaHHbIMW Ha qI)I/I3VIKO-XVIMVI‘-IECKVIX
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CbIpbs, NOJYNPOAYKTOB U FOTOBOM
NpoAyKLNW, OCHOBHbLIM NMapaMeTpam
TEeXHO0rMYecKoro npowecca

TEXHOXMMNYECKOro KOHTPOJIS U
aHanm3a kavecTBa nbesonacHocTn
XMMUNYECKOro Cblpbs U MPOLYKTOB €ro
nepepaboTkn

CBOWCTBax 06bEKTOB NCCNeA0BaHUS,
MeTOoAMKAMU onpefesieHuns
XUMUYECKOro COCTaBa pa3inyHbIX
BUAOB Cbipbsl, NOJYNPOAYKTOB, FOTOBOM
npoaykKumnn

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

OlNK-4.4 Cnocob6eH npoBOAUTL USMEHEHUE NAapaMEeTPOB Npouecca NP U3MEHEHUU CBOUCTB CbipbA

OCHOBHbI€ NMOoKa3aTenm n TpeﬁOBaHI/Iﬂ K
Ka4veCTBY Cblpbs, NOJIYNPOAYKTOB U
rOTOBOW MPOAYKLMUW, OCHOBHbLIM
napamMeTpaM TeXHON0rm4eckoro
npouecca

KBaJ'II/Iq)VILlI/IpOBaHHO OCyLLecCTBNATb
M3MeHeHVe napaMeTpoB npoLecca npu
N3MEHEHNN CBONCTB Chipbs

obWwmmMm MeTogamMm nccnenoBaHns n
TEXHOXUMNYECKOI0 KOHTPOIA CbipbA B
CoOoTBEeTCTBUU C TPE6OBaHI/I$IMI/I
CTaHAapTOB, HOPMATUBHO- TexXHn4YecKon

JOKYyMeHTaUunn

ONK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hunsmydeckmne, PUNKo-XxMumMmyeckmne, XuMmnyeckmne MeToabl 4ns peeHns

3afa4 npogeccnoHasbHON feATEeNbHOCTN

OlNK-2.4 ObpabaTbiBaeT paHHble C UCMOJIb30BaHUe CTaHAAPTHbIX CNOCOG0B aNnNPOKCMMaL MU YUCAEHHbIX

XapaKTepucTu

MaTeMaTuyeckne TeoOpMn N MeToabl,
npvMeHsieMble Npu 06paboTke AaHHbIX

NCMoJsib30BaTb OCHOBHbLIE METOAbI
CTaTUCTNYECKON 06paboTKN AaHHbIX 1
annpoKCcMMaLMn YUCTIEHHbIX
XapaKTepPUCTUK

MeToAaMun cTaTUCcTu4eckom obpaboTkm
MHpOpMaLMK, 0CHOBaMU
hyHOAMEeHTaNbHbIX MaTeMaTUYECKNX
TEOPUIA N HaBblKaMn NUCMOJIb30BaHNS
MaTeMaTM4yeckoro annapaTta npu
0bpaboTke AaHHbIX

ONK-1: CrnocobeH n3y4aTb, aHaJIM3NMpoBaThb, NCMOJIb30BaTb MeXaHN3Mbl XUMNYECKUNX peaKLI,I/II7I, nponcxogAawnx B
TeEXHONOrn4ecKnx npoueccax n okpyxarwuwem Mmpe, OCHOBbIBaACb Ha 3HaHUAX O CTPOEHUU BelwlecCcTBa, npupoae
XMUMNYECKOW CBA3M N CBONCTBAX Pa3JIN4YHbIX KNaCCOB XMNYECKNX 3JIEMEHTOB, COefMHEHWUI, BELLECTB U MaTepunasnoB

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

paboT c ucnonb3oBaHMEe TEOPETUYECKUX OCHOB TPAAMLUOHHBLIX M HOBbIX pa3

nenoB XMMuUun

noaxonbl K 06BbEKTY U NpegmMeTy
nccnenoBaHus, MOHATMS O CBOMCTBAX
XMMUYECKMX 3JIEMEHTOB N HEKOTOPbIX
Hanbonee ynotpebnsaemMbix coeguHEHNIA

oueHunBaTb PeakKUNOHHYIO CNocobHOCTb
BelleCTBa Ha OCHOBE TeopeTun4eCKnx

rnpeacTaBsIEHNN O CTPOEHUN BeLLLeCTBa,
pPa3nnNYHbIX TEOpI/IVI XMMUNYECKNX CBA3EN

MUHUMaNbHbLIMU HaBbIKaMu
opraHM3aLunm 1 NpoBeeHns Hay4YHbIX
nccnenoBaHUin, HaBblikamMum paboThl CO
CTAaTUCTUYECKMMUN MAaTEMATUYECKNMU
MeTOoAaMW; BbIYUCIEHUS CayYaliHOn
MOrpeLlHOCTN U3MEpPEeHNS;
MHTepnpeTaLumn nosly4eHHbIx

pe3ynbLTaToB M3MepeHus

ONK-1: CnocobeH n3yyaTb, aHaIM3NPOBaTh, MCMOJIb30BaTb MEXAHU3Mbl XMIMUYECKUX pPeakLnii, MPONCXOASLLNX B
TEXHOJIOrMYeCcKnx npoLeccax N OKpy >KatoLem Mupe, OCHOBLIBAsICb Ha 3HAHMAX O CTPOEHMN BeLLecTBa, Npupoae
XUMUNYECKOWN CBSA3M U CBOMCTBAX Pa3/IMYHbIX KJ1IaCCOB XMMUYECKUX IJIEMEHTOB, COEANHEHWI, BELLECTB U MaTepuasioB

OMNK-1.2 ®opMynnpyeT 3aK/I04YEHUA U BbIBOAbI MO pe3ysibTaTaM aHasu3a JIMTepaTypPHbIX AaHHbIX, COOCTBEHHBIX
eTUu4eckKux paboT xMMuYeckou HanpaBJIEHHOCTHU

IKCNEepUMEeHTaJIbHbIX U PaC4eTHO-TeOo

ANTepaTypHble faHHbIe B M36paHHOMN
061aCcTN XUMUM NN CMEXKHBIX HaYK

(OpMyINPOBaTh 3aKJKOHYEeHUEe U BbIBOAbI
no pesysibTaTaM aHaM3a
INTEPaTYPHbIX AaHHbIX, COBCTBEHHbIX
3KCNepunMeHTaNlbHbIX U paCH4eTHO-
TeopeTnyecknx pabot

MeTo4aMUn aHanusa, MHTepnpeTaunm un
0606LLEeHNA NMUTepaTypPHbIX AaHHbIX,
Cco6CTBEHHBIX 3KCMEPUMEHTANbHbIX U
pacyeTHo- TeopeTnyecknx paboT B
n3bpaHHoM 06nacT XMMUN NN

CMEXHbIX HayK

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKME, CbVI3I/I‘-IeCKI/Ie, (I)I/I3I/IKO-XI/IMI/I‘-IECKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

OlNK-2.4 O6pabaTbiBaeT gaHHble C UCMOJIb30BaHUe CTaHAAPTHBLIX CNOCOGOB anNnNPOKCMMaL MU YUCSIEHHbIX

XapaKTepucTu

MaTeMaTU4ecKne Teopun n MeToabl,
npuMeHsiemMsle npu 06paboTke AaHHbIX

MCMoJIb30BaTb OCHOBHbIE METOAbl
cTaTUCTNYeckon 06paboTKM JaHHbIX K
annpPoKCMMaLNM YNCNEHHbIX
XapaKTepuCcTuK

MeTodaMu cTaTucTudeckon obpaboTkm
MHOopMaL M, OCHoBaMM
(hbyHOAMEHTaNbHbIX MaTEMATUYECKUX
TEeopwUiA N HaBbIKaMn UCMOJIb30BaHUSA
MaTeMaTMyeckoro annapaTta npu
0bpaboTke faHHbIX

OMNK-2: CnocobeH ncnosib3oBaTb MaTeMaTUYECKNE, Pr3MYecKme, PUNKO-XUMUYECKIME, XMMUYECKEe MEeTOAbl AJA peLUeHnst

3aaad I'IpOCbECCI/IOHaJ'IbHOPI AeATeNIbHOCTU

ONK-2.1 NpuMmeHsAeT TeopeTUYeckKue u NosysMnupuyeckue Moaesiv rnpm peweHum 3agaay XuMn4eckon

HanpaBJIEHHOCTH

noaxoAbl K peleHuto 3agay ns
OCHOBHbIX pa3fesioB MaTEMaTUKK, a
TakXe UX NPUIOXKEHNSA K
TEopeTNYeCcKon XNMnUn, NPUHLMMNbI
MaTeMaTM4eCKoro MoAenmpoBaHms
XUMNYECKUX peakuunmn

MCNoab30BaTb MaTeMaTUYECKUN
annapaT npu U3yyYeHnn un
KOJIMYECTBEHHOM OMUCaHNN
hM3MYECKMX NPOLLECCOB U SBNEHUN, @
Tak>XXe Mpu peleHnmn prsnyeckmx
3agad

HaBblkaMN TEOPETMYECKOro n
3KCNEePUMEHTAJIbHOr0 NCCefoBaHns
MOZeNen XMMn4ecKmnx npoL.eccos

ONK-2: CnocobeH ncnonb3oBaTb MaTeMaTn4eckune, hnsmyeckmne, PUNKo-XxMmMmyeckmne, XuMmnyeckme MeToabl 4ns peeHns

3afa4 npogeccnoHasbHON fesTeNbHOCTN

OlNK-2.3 Ucnonb3syeT 6Ga3oBble 3HaHUA B 001aCTM MaTeMaTUKU U (PU3MKM NPU NJIAaHMPOBAHMU PabOT XMMUYECKON

HanpaBJIEHHOCTH

coaep)xaHue rnpoueccos u
camoopraHusauunm n camoobpasoBaHms,
MX 0COBEHHOCTEN U TEXHOJIOTUE

Ncnosib30oBaTb XMMN4eckune,
MaTeMaTunyeckme n msnyeckme
Mooenn, onpenenaTb BO3MOXHOCTb

HaBblKaMW KOMMJIEKCHOIoO ”
CpaBHUTEJNIBHOI0 aHa/1M3a CoCTaBa,
CTPOEHNA N XNMUNYECKNX CBOWCTB
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peanusauunm, ncxonsa ns uenen
CcoBepLUIeHCTBOBaHUA
I'IpOCpECCVIOHaJ'IbHOPI AeATesIbHOCTU

PaunoHasIbHOro NCNoJZib3o0BaHMA
ecTeCTBeHHOHaAY4YHbIX 3aKOHOB B
Pa3NnNYHbIX obnacTsx HayKN N TEXHUKN

BellecTs

OMNK-2: CrnocobeH ncnosb3oBaTb MaTeEMaTUYECKME, CbI/IBI/I‘-IeCKI/Ie, q3|/|3I/IKO-XI/IMVI‘-IecKI/Ie, XMMun4yeckme MeToabl gnsa peweHma

3a4a4 npodeccnoHasbHON fEeATENbHOCTY

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

HanpaB/1€HHOCTHU

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

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

HaBblKaMW NPaKTUYECKOro NPUMEHEHNS
nporpaMmHoe obecrneyeHve npu
pelleHnmn 3aaad XMMUYECKow
HanpaB/eHHOCTY

OucumnnanHa "MeToabl pa3feneHnsa v KOHLEHTPUPOoBaHUA" n3y4yaeTcs NoCpencTBOM JIEKLWIA, BCE

pasaesibl NPorpamMMbl 3aKpPenaatTCa MpakTUYeCKMMm, nabopaTopHbIMU 3aHATUAMUN, BbINMOJHEHNEM
KOHTPOJIbHbIX paboT, camocTosATeslbHON paboThl Hag y4ebHOM N Hay4YHO-TEXHUYECKON NTEepaTypon

N 3aBepllaeTCd 3K3aMeHOM.

OOLwasn TPYy[O0EMKOCTb AUCLUMIIUHBI COCTaBnseT 108 Yaca, 3 3a4eTHble efeHuLbI.

Bupa npoMe)XyTO4YHOM aTTecTauum: DK3aMeH.

Pa3spaboTymk:
3aB. Kaenpon:

3aB. BbinycKatoLen kahenpon:

MoanucaHo npoctonm 3M 14.10.2024

MognucaHo npocton 30 22.10.2024

MopnucaHo npocton 3 29.10.2024

MaHavoTnan Acnsa KannmynnosHa
YynecoBa HaTanba HukonaesHa

MonoBa AHresnnHa AnekceeBHa
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