OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIAIHAS XUMHES
(PyHnameHTaIbHAS ¥ IPUKJIATHAS XUMUS)

MuHucTEepCcTBO HAYKHU U BbicIero oopazosanusi Poccuiickoii @enepannu

WBAHOBCKHWI I'OCYJAPCTBEHHBI YHUBEPCUTET

Kadenpa pynmamenTanpHOM 1 MPUKIATHON XUMUHU

O OBPEHO:
Pykosomutens OII T.I1. KycroBa

29 aBrycra 2024 r.

Padouasi nporpamMma AuCHUILTHHBI
PacueTsl B xuMuu

YpoBeHb BhICIIEro 00pa3oBaHUs: CHELUATUTET

KBanudukanus BeITyCKHUKA: Xumuk. IIpenorasarens xumun

CnenuaibHOCTb. 04.05.01 ®yngameHTanbHas U IPUKIaAHAS XUMHUS
Hamnpasnennocts (mpoduiib) OyHIaMEHTAIbHAS U MPUKJIAHAS XUMUS

00pa3oBaTeNbHON MPOTPaMMBI:

HMBanoBo



OcHoBHas npoeccroHalbHas 00pa3zoBaTeIbHas IporpaMMa
04.05.01 dyngamenTanpHas U TPUKIAIHAS XUMHES
(PyHnameHTaIbHAS ¥ IPUKJIATHAS XUMUS)

1. Ilesiu OCBOEHUSA TMCHUNIUHBI

[lenpt0 OCBOCHUS TUCHIUIUTMHBI «PacdeTbl B XUMUMY SIBIIACTCS M3YYCHHE TEOPETUUYECKUX OCHOB
MOCTAHOBKH XHMMHYECKOTO JKCIIEPUMEHTa U 00paObOTKH JKCIEPUMEHTATBHBIX JTaHHBIX, WMEIONINX
MPUKJIATHOE 3HAYCHHUE TSI TIOJATOTOBKHU CIICIIMAJIMCTOB K HAyYHO-HCCIIEIOBATEILCKON paboTe B 00JaCTH
XUMUYECKUX U TEXHUYECKUX HAYK, K MPOU3BOJICTBEHHO-TEXHOJIOTMYECKOM eSITEIIbHOCTA B XUMHUECKOU
OTpaciu TPOMBIIIUICHHOCTH U cdepe HAYKOEMKHX TEXHOJIOTHH, K TeIarormuecKor IesTeIbHOCTH B
XUMHUYECKOM 00pa3oBaHWU, OOJAJAONIMX MPAKTUYCCKMMH HAaBBIKAMHM IUTAHUPOBAHHUS M aHAIN3A
PE3yIbTATOB IKCIIEPUMEHTA.

2. MecTo mucuuiiimHbl B cTpykType OIl

JucuuruinHa «PacyeTbl B XUMHMHM» OTHOCHUTCS K 00s3aTeNIbHOW vacTH 00pa3zoBaTeIbHOM
OpOrpaMMbl M YHTAeTCs OOYYAIONIMMCS IOCIe H3Y4eHHs HMH IucuuiuiiH «Martematukay (1, 2
cemectpol) u «MHbopMaTka 1 MHPOPMAIIMOHHBIE TEXHOJIOTUU B XUMHUU» (2 ceMecTp), Oa3upysach Ha
MOJYYCHHBIX TPH WX W3YyYEHHH TPEACTABICHUAX O (PyHIaMEHTAJBHBIX pa3/ielax MaTEeMAaTUKU, TaKUX
KaK HHTerpupoBaHue, TudpepeHupoBaHie, MaTeMaTHIECKUN aHaIN3, OCHOBBI JIMHEHHON 1 MaTpUYHON
anreOpbl, HEOOXOIWUMBIC U PEHICHUS PACYCTHBIX 3aJad 0 XHMHHU; B OOJAacTH WH(POPMATHKH,
HEOOXOUMBIX JUISl U3YYEHUS paCUeTHBIX IPOrpaMM, a TaKkXKe UCI0JIb30BaHUs pecypcoB VHTepHeTa.

Jlj1 ocBOEHUS JaHHOW JUCLUITIIMHBI 00YyYaOLUICS J0JKEH:

3HaTh: (yHIAMEHTAJbHbIE OCHOBbl MaTeMaTUKU (MHTErpupoBaHue, AudQepeHurpoBaHue,
MaTEeMaTUYCCKUIl aHaJN3, OCHOBBI JIMHEWHOW W MaTpUYHOH anreOpbl); (yHIaMEHTAIbHBIE OCHOBBI
uHpoOpMaTUKK (IIPUHLUMBI pabOThl KOMIBIOTEpA, BHJBI IPOrPAMMHOIO OOECIEYEHUS, OCHOBBI
IpOrpaMMUPOBAHHU),

VYMmeTs: mnonb3oBatbed onepannoHHOW cuctemo «WINDOWS» u ee mnpunoxeHusmy,
IPOBOAMTH (OpMalIM3alMI0 TPUKIATHBIX 3a/Jady Ha OCHOBE KOMIIETEHIUH, (OpMUPYEMBIX IO
HEOPraHMYECKON U aHATUTUYECKON XUMUH,

Nmetrp: HaBblkM pabOTBl € COBPEMEHHBIMM  KOMIBIOTEPHBIMH U UH(OPMAaLMOHHO-
KOMMYHHUKAIIHOHHBIMU TEXHOJIOTUSAMH OOILEro 1 XMMUYECKOI0 Ha3HAYCHMUS.

OcBoeHMe JTaHHOW NUCHUIUIMHBI KaK MPEIIECTBYIOIIEH M BCIOMOTaTeIbHOW HEOOXOIUMO Mpu
U3YyYEHUH CIEAYIOIUX AUCIUIUINH: «Pusudeckas xumus» (5, 6 u 7 cemectpbl), «XUMHUYECKas
TexHoJorus» (6 cemecTp), a Takke A NPOXOXKACHUS Yy4eOHOW NPaKTUKU O3HAKOMHUTEIbHOU (6
CeMecCTp), MPOU3BOJCTBEHHOM MPaKTHKH, MeJaroruueckoi (8 cemectp), MpOM3BOACTBEHHON MPaKTUKH,
Hay4YHO-UCCIIeI0BaTeNbCKOM padoThl (8 u 9 cemecTpbl), NMPOU3BOJACTBEHHOW MPAKTUKH, HAy4HO-
neJjaroruueckoii (9 cemectp), MpoOU3BOACTBEHHOM MPAKTUKH, peanumiomuoi (10 cemectp).

3. Illianupyemble pe3yJbTaThl 00yUeHHs 110 JHCHHUIIJIMHE

3.1. Komnerenuuu, popMHPOBAHUIO KOTOPHIX CMIOCOOCTBYET AUCHUIINHA

[Tpu ocBOGHUHU TUCHMITIMHBI (HOPMUPYIOTCS CIIEAYIOLIME KoMIIeTeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o nanHOMYy HampaBJIEHUIO MOJTOTOBKH:

0) obmenpodeccuonanpabie (OIIK):

OIIK-3: cnoco0eH MPUMEHSTh PaCYETHO-TEOPETUIECKIE METOIBI JJIsl N3YUEHHS CBOMCTB BEIIIECTB
U TIPOILIECCOB C MX YYacTHEM, HCIIOJb3Yys COBPEMEHHOE IMpOrpaMMHOE oOecriedeHue M 0a3bl JaHHBIX
poeCCHOHAIBHOTO Ha3HAYCHHS,

B) npoeccronanbueie (I1K):

IIK-1: cnocoben miaHupoBaTh pabOTy W BBIOMPATh aJE€KBAaTHbIE METOJbI PEIIEHUS HAy4YHO-
UCCIIEIOBATEIbCKUX 33734 B BBIOPaHHOW OOJIACTH XMMHHU, XMMHYECKONW TEXHOJOTMU MM CMEXKHBIX C
XAMHEN HayKax.
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3.2. llepeyeHs NJIAHHPYEMBIX Pe3yJbLTATOB O0y4YeHUS] MO JAMCUUILUIMHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKeHHs (POPMUPYeMBbIX KOMIIeTeHIU i

B pesynbrare 0cCBOCHUS NUCIUILTUHBI 00YYaIOLIHIACS JOIDKEH:

3HaTh: OCHOBHBIE METObl MATEMATUYECKOTO aHAIN3a U MOJICTTUPOBAHUS; CTATUCTUYECKUE METObI

aHaJM3a YKCIEPUMEHTAIBHBIX JaHHBIX; METO/IbI OLICHKH UCTUHHOTO 3HAUYEHUS Pe3yJIbTaTa U BEPOSTHOTO
pa3dpoca; METOABI CONOCTaBIEHUS  CTAaTUCTHYECKUX BEJIUYUH, OCHOBBI  KOPPEISILIHOHHOTO,
JUCTIEPCUOHHOTO M PErPeCCHOHHOTO aHAIN3a; TEOPETHUYECKHE OCHOBBI IJIAHUPOBAHUS KCIIEPHMEHTA
COBPEMEHHBIE BBIYHMCIUTENIbHBIE CpEeACTBA W WH(OPMALMOHHBIE TEXHOJIOTUU Ui pelIeHUs
npodeccuonanpubix 3anau (OIK-3);
QITOPUTMBI JIJISl PELLICHUS] XUMHUECKHX 3a]1ad ¢ IpUMEeHeHueM mporpamMmmuoro cpeacts MathCad u Excel;
METO/BI M CITIOCOOBI MPOBEPKU CTATUCTHUYECKHX TUIIOTE3 W MPUHATHS PEIICHUH MO pe3yabTaTaM TaKou
MPOBEPKHU; CTATHCTUYECKHME METOAbl aHallu3a HKCIEPHUMEHTAJIbHBIX JIaHHBIX; TJIABHBIC THUIIbI IJIAHOB
JKCIepUMeHTa 1 MeTo bl X peanuzanuu (ITK-1).

YMeTh: MPUMEHSITh COBPEMEHHBIE BBIUYHCIUTEIbHBIE CPEACTBA M MH(OPMALMOHHBIE TEXHOJIOTUU
Ui pemeHust Mpo(ecCHOHANBHBIX 3ajad, HMPUMEHSTh OCHOBHBIC 3aKOHBI XMUMHHU TpPH OOCYKICHUU
MOJIyYEHHBIX MaTEMaTHUYECKUX pAcCueTOB M KOMIIBIOTEPHOTO MOJAEIUPOBAHUS; HHTEPIPETUPOBATH
MaTeMaTHYeCKue Moien n3ydaembix mpoieccoB (OIK-3);

MPOBOAWTH  CTATUCTHUECKUNA  aHaIM3 TECTOBBIX HWCHBITAHWN, TNPAaBUIBHO U  OOOCHOBAHHO
UHTEPIPETHPOBATh WX PE3yJbTATHI; BRIOMPATH IUIAH SKCIIEPUMEHTAa B COOTBETCTBHU C OCOOCHHOCTSIMH
U3y4aeMbIX MTPOIIECCOB M TpeOyeMbIMHU CBOiicTBaMK Matematnueckux mozesei (IK-1).

VMeTb: HaBBIKM UCIIOJNB30BAHUS COBPEMEHHBIX BBIUMCIUTEIBHBIX CPEICTB U MHPOPMALMOHHBIX
TEXHOJOTHI [ pelieHus MNpOoQPEecCHOHANbHBIX 3a/ad, MPAKTUYECKUHl OMBIT MPUMEHEHHS
MaTeMaTHYECKOTO arapaTa CTaTHCTHYECKOTo aHain3a pe3ynbraToB skcnepumenta (OIK-3);
MPAKTUYECKU OMBIT TMPUMEHEHHUS TEXHOJNOTUH aHalu3a pe3ylbTaTOB TECTOBBIX HWCIBITAHUNA U
crnoco0aMM WX HMHTEPIPETAlMH; TPAKTHUYECKUH ONBIT TPUMEHEHHS METOJ0B OTOOpa IUIAHOB
IKCIIEPHUMEHTA, TOCTPOCHUSI MaTeMaTHIeCKUX Moene u ux uarepnperanuu (IMK-1).

4. O0beM U coJep:kaHue TUCHUTITUHBI
OO0BbeM TUCIMIUIMHBI COCTABIISIET 2 3aUeTHBIC eAUHHUIIBI (72 akaeMUIeCKUX Jaca).

4.1. Copep:kanue AUCHUIUIMHBI MO pa3xenam (TeMaM), COOTHECEHHOe ¢ BHIAMH WU
TPYA0E€MKOCTbHIO 3aHATHH JIeKIIHOHHO-CEMHUHAPCKOI0 TUIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSTENBHON pabOThl 00YYAIOUIErocs MO TUCIUIUINHE
yKa3aH B yueOHOM IUTaHe 00pa30BaTEIHLHOM MPOTPaMMEI.

Ne Bunpl 3anaruit, ux DopMBbI TEKYIIETO
/1 Paznenst (TeMsbr) = 00BEM (B ax.uacax, Mo KOHTPOJISI YCTIEBAEMOCTH (110
JTIACIUIUIMHBI 3 0uHOI1 hopme 00yUeHUsT) O4HOIi hopMe 00yUeHHs)
=
8 3ansTus aHsaTus .
JeKIHOH- ceMUHAp- DopMBbI IPOMEKYTOUHOU
HOT'O THUIIA CKOT'O THIIa aTrTecTalun
Paspnen 1. YUncjieHHBbIE METOABI H IPOTPAMMHMPOBaHHUeE.
1. | lIporpammupoBanue 3 2
JlaboparopHas padora Ne 1 2 mabop. Otyert No 1
3aHsATHE
JlabopaTtopHas pabota Ne 2 2 mabop. Otuer Ne 2
3aHsITHE
2. | Pemenue ypaBHeHHI 3 4
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JlaboparopHas pabora Ne 3 2 mabop. Otuget Ne 3
3aHsTHE
JlabopaTtopHas pabota Ne 4 2 mabop. Otuet Ne 4
3aHATHE
JlabopaTtopHas pabota Ne 5 2 mabop. Ortuet Ne 5
3aHSATHE
3. AHanu3 JaHHBIX U ONTHMU3AIN 3 2
JlaboparopHuas pabora Ne 6 2 mabop. Otuer Ne 6
3aHATHE
JlaboparopHnas pabora Ne 7 2 nabop. OTtuer Ne 7
3aHATHE
4. | UarerpupoBaHue U pemieHue | 3 2

muddepeHInanbHBIX ypaBHEHUH

JlaGopatopHas paboTa Ne 8 2 mabop. Otuet Ne 8
3aHsTHE

JlaboparopHnas pabora Ne 9 2 mabop. Otuer Ne 9
3aHsTHE

Konnoksuym 2 nabop. TectupoBanue
3aHATHE

Pa3znen 2. CTaTHCTHYECKHE METOAbI AHAJIN3A U IUVIAHUPOBAHME IKCIIEPUMEHTA.

1. | BBeneHue B CTATUCTUYCCKUE METO/IbI 3 2
aHam3a " TTAHUPOBAHUS
9KCIIEpUMEHTA.
JlaGoparopnast padorta Ne 10 2 nabop. Otuer Ne 10
3aHsTHE
2. CraTucTUYECKUE OLICHKHU. 3 2
CrienuanbHbBIE  pacIpelieNieHnus U UX
HCTIONIb30BaHKe
Jlaboparopnas padora Ne 11 2 mabop. Ortuet Ne 11
3aHsATHE
Jlaboparophas padora Ne 12 2 madop. Otuer Ne 12
3aHsITHE
3. | KoppensiuuoHHbIi aHATH3. 3 2
PerpeccuonHslil aHaims
JucnepcuoHHbIN aHaIN3
JlaGopartopHas padorta Ne 13 2 mabop. Otuget Ne 13
3aHsITHE

4. | IlnanupoBaHue 3KCIIEPUMEHTA. 3 2
[onnblil GakTOpHBII SKCHEPUMEHT
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JlaGopaTtopnas pabora Ne 14 2 mabop. Ortuet Ne 14
3aHSITHC
Komnmoxsuym 2 mabop.
3aHATHE TectupoBanue
HToro mno JUCHUILIAHE: 18 32 3auer

4.2. Pa3BepHyTOe ONIMCAHUE COAEPKAHMSA JUCHMILUIMHBI 10 pa3jienaM (TeMam)

Pa3zgea 1. Uncaennbie MeTOabI M MPOrpaMMHUPOBaHKE.

1. IlIpocpammuposanue.

[IporpamMma, cTpyKTypa IpOrpaMMbl, OCHOBHBIE OIIEPaTOpPbl AJITOPUTMHYECKHX  SI3BIKOB
IIPOrpaMMUPOBAHUS. AJITOPUTM: CIIOCOObI 0TOOpakeHUs, TpeOoBaHuUs K HEMY. J[aHHbIE: IpeCTaBIeHNE
JAHHBIX, COCOOBI MX BBOJA, BBIBOJA, XpaHEHUs U nepepaboTku. OCHOBHBIE CTPYKTYpPbI aJITOPUTMOB:
cienoBanue (pacueTsl 1Mo ¢opmynam). Crenuduka pacdeTHBIX XUMHUYECKHX 3a]lad, HCIOJIb30BaHUE
cucremMbl MathCad. OCHOBHBIE CTPYKTYphl aJITOPUTMOB: IMOANPOrpaMMbI, HpPOLENypbl U (PyHKIUH,
pa3BeTBIieHHE M 00XOA, MHOXKECTBEHHBIH BBIOOp, WHUKIBL. VX peanmzamms [UIsi  peHICHUs
MaTEMaTHUYECKUX 3aJad M UCIOJb30BAaHUE JUId PpEUICHWS KOHKPETHBIX XHMHYECKMX 3alad.
[TporpammupoBanue B MathCad.

2. Pewienue ypagnenuii.

Pemenue HenuHeHOrO ypaBHEHUs. 3ajaua OTEICHUE KOPHS U €€ pelleHne. Borunciaenus kopHen
C 3aJaHHOM TOYHOCTBIO: METOJ IIOJOBHUHHOIO IEJIEHUs, METOJ XOpX M Meron HproToHa ¢ momounsko
WUTEPAlMOHHBIX BBIUYMCICHUM, KPUTEpUU BbIXOAa M3 Hero. [lomck KOpHeHW ypaBHEHUMH M CHUCTEM
HEeNMHEeHHbIX ypaBHeHMH ¢ mnomoibto MathCad. Ilpumepsl pemieHus HETUHEWHBIX ypaBHEHHUH B
XUMHUYECKHX 3ajadax. PemieHne cucteMm nuHENHHbIX ypaBHeHHI. OOume nonoxxenus. Meroa Kpamepa.
Mertoasl 'aycca u I'aycca-Kopmana. Meron obpamenuss matpuiisl. Mrteparnuonnsiii Meton I'aycca-
3eiinens. Peanusanus pacueTHbIx MeTo/0B ¢ momombio cuctembl MathCad. Ilpumepsr  pemienus
IIPUKJIAIHBIX XUMUYECKUX 3a/1a4.

3. Ananu3z oannblx U OnMUMU3AYUAL.

OCHOBHBIE TOHATHS ONTUMHU3AIMM — LieneBas (YHKLIHMSA, MapamMeTpbl ONTHUMHU3ALMUU IOHSITHE
OJIHOMEpPHOM M MHOI'OMEPHOM ONTHMM3ALMH, 33Ja4aX JUHEHHOTO U HEJIMHEHHOTO IPOrPAMMHUPOBAHMS.
Opnomepnast ontummsanus. OTAeneHUE ODKCTPEMYMOB. YTOUHEHHE IIOJIOKEHHS DJKCTpEMyMma C
MOMOIIbI0 METOJIOB JAMXOTOMHUH, 30JIOTOIO CEUYEHMsI, KBAaJPATUYHOW HHTEPIIONSILUU-IKCTPAIIOISIIHIH.
[Touck skcTpeMyMOB (DyHKIIMHM OJHOW M HECKOJIBKHMX INepeMeHHbIX ¢ momouibio MathCad. IIpumepst
MCIIOJIb30BaHUs ONTUMHU3ALIMHU JUISl PEHICHUS TPAKTUYECKUX 3a/1ad. ANIPOKCUMAIINS TaHHBIX (QYHKITHEH.
Perpeccus. JluHeliHas perpeccusi ¢ pacdeToM CTaTHCTUYECKMX XapaKTEPUCTHK. AMNNpOKCUMAIUs
nonmuHoMoM. Perpeccun B MathCad. CrnaxuBanue u (QuibTpauus SKCIEPUMEHTAJIbHBIX JIAHHBIX.
Wutepnomsiuus. Dxcrpanossaius. [Ipumepsl 00paboTKH TaHHBIX XMMUYECKOTO SKCIIEPUMEHTA.

4. Humezpuposanue u peuwienue ouggepenyuanbrvlx ypasHeHuil.

Brruncnenue ornpeneseHHbIX HHTETPAOB C IOMOIIbIO KBaApaTypHbIX (GopMyn (Tpamenu,
Cumncona), merogom Monre-Kapno. MHrerpupoBanue TaOIWYHO 3aJaHHON (QYyHKUIUU. MeToasl,
ucnonszyemble B MathCad nans Beruncnenuss omnpeneneHHbIX HHTerpaioB. Pacuer u3MeHeHUi
TEPMOJIMHAMMYECKUX (YHKUUH XUMHUYECKOW pEaKUUH [0 HHTErpaJbHbIM YpaBHEHUsM. Perienue
0OBbIKHOBEHHBIX U depeHunansHeix ypaBHeHui (O/1Y) nepsoro nopsaka. Pemenne OAY u cucrem
OLY c nomomsto MathCad. Pacuer nu3amMeHeHMi TepMOJMHAMUYECKUX (PYHKIIMH XMMHUYECKOH peakiiuu
no nuddepeHranTbHbIM ypaBHEHUSIM. MoieupoBaHe KHHETHKH CIIOKHBIX XUMHUECKUX PEeaKIUi.

Pa3nes 2. CtaTucTH4ecKkue MeTOAbI AHAJIN3A M IVIAHUPOBAHME JKCIIEPUMEHTA.

1. Beeoenue 6 cmamucmuueckue memoosl AHANU3A U NIIAGHUPOEAHUA IKCHEePUMEHMA.
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Crnyuaiineie U 3akoHOMepHbIe BenmuuuHbl. Ciydaitabie dakropsl. [IpeacraBnenue o pasdpoce B
MOBTOpSIOLIEMCST  dKcnepuMeHTe. lVcTuHHOe 3HaueHHe pe3yibTara dSKCIEpUMEHTa, pazdpoc
OTHOCHTEJIBHO LIEHTpa pactpeznciieHus. [IpuHIuIIbI IIIaHupOBaHUs SKCIIEPUMEHTA B YCIOBUAX HAaIU4MS
nomex. Mcrnons3oBaHne MaTeMaTUYECKON CTaTUCTUKU. ['aycCoOBO pacmpenesieHne u ero NpuMEeHUMOCTb
npu o0paboTKe pe3ylnbTaTOB XMUMHYECKOTO JKCIepUMeHTa. Pesymprar skcmepumenta. [lonstue o
BbIOOpKE M KOHTUHYYMe. X xapakrepuctuku. O0beM BBIOOPKH XUMHUYECKOro dKcrepuMenTta. OneHka
UCTHHHOTO 3HAuYEHHs pe3ysbTaTa, BBIOOpouHOE cpeanee. CpenHee apudMeTHUECKOE KakK OICHKa
reHepaibHOro cpeaHero. BoibopouHass aucrnepcuss U Jaucnepcus KOHTHHyyma. Uucio creneHei
cBoboabl. CpemHee crangapTHoe oTkiIoHeHHE. KoaddunmeHnt Bapuanuu, HOpMUPOBAHHOE OTKIIOHECHUE.
TO4YHOCTH U BOCIIPOU3BOAMMOCTh XUMHUUYECKOI'O SKCIIEPUMEHTA.

2. Cmamucmuueckue oyenku. Cneyuanvnsle pacnpeoenieHus U ux ucnoib3o6anue.

CratucTuyeckre OICHKH TeHEpajbHBIX MapamMeTpoB. BriOopouHoe cpenHee M ero AUCIEpPCHs.
Iloka3aTenb TOYHOCTH. be3pa3mepHble IOKa3aTelad TOYHOCTM M KX HCHONb30BaHHE. [IpuMeHeHue
CHEIHMANIbHBIX  paclpefeNieHud TNpu  CTAaTUCTUYECKOM 00paboTKe pe3ylbTaToB  XMMHYECKOTO
skcniepumenTa. Pacnpenenenue CrtbrosieHTta, ero cBoiictBa. TaOmuibl kputepus CrbropeHra. OreHka
pa3dbpoca B BBIOOpOYHOM cpenHeM. JloBepurenbHBIA WHTEpBal, creneHb pucka. OLEHKU CBEpXy U
cauzy. Pacnpenenenue Ilupcona. Tabmumsr kpurepust [Tupcona. OneHka AWCIIEPCUN U CTaHIAPTHOTO
otkinoHeHus. Pacnpenenenue @umepa-Crenexopa. CpaBHEeHHE MTapaMeTpoB ABYX BbIOOpoK. CpaBHEHUE
mucnepeuil. CpaBHeHHE FreHepanbHbIX cpeaHuX. OnpeneneHue BbIOpOCoOB.

3. Koppenayuonnwtit ananusz. Pezpeccuonnstii ananu3. /lucnepcuonnslii anaius.

Koppemnsironnsle ¥ (yHKIMOHANIbHBIE 3aBUCUMOCTU. Koppensuus Kak COOTBETCTBHE MEXIY
3aBUCUMBIMHU BEJIMYMHAMM, KaK CJEJCTBHUE 3aKOHOMEPHOM W CIIy4allHOM MNpUPOJbl XWMHYECKOIO
sKcnepuMeHTa. McTWHHBIA © SMnupudeckuid Kod(pUIHMEeHTsl Koppemsauuu. llojmoxurensHas u
oTpuLarenbHas koppeasiuuu. IIposepka koadduimenta Koppeasiuy Ha CTaTUCTUYECKYI0 3HAaUUMOCTb.
KauectBo koppemsimuii B xumuu. Omnpenenenue omunbok, nomnpaBka Illenmapna. Omnpenenenue
TpebyeMoro uucnia skcrnepuMeHToB. ComocTaBieHne Ko3((UIMEHTOB Koppeasiuuu. MHoXecTBeHHas
JMHEHAast Koppemsuus, YacTHbIE U 001Ke Kodp(GUIUEHThI KOPPEISIHHU.

[TonsitTue o perpeccun. JluneitHas perpeccus. JluHeapusauus 3aBUCUMOCTEN B XHMHUYECKOM
HKCIIEPUMEHTE U BO3MOXKHbIE OIMOKH. MeTo/l HaMMEHbIINX KBaapaToB. Mcnonp30BaHue cTaHIapTHBIX
cTaTucTHYeCKuX nporpamMm [I19BM.

Jucnepcuonnsiii aHanu3. OneHka BKiIajga B OOMIIYIO JWUCIEPCHIO MOTPEIIHOCTEH MeTojaa u
BO3EUCTBUS YCIIOBHM sKcniepuMenTa ((pakropoB). O1ieHKa CTaTUCTUYECKON 3HAYMMOCTH (PaKTOPOB.

4. ITnanuposanue sxkcnepumenma. Ilonnwiii hakmopnulii 3kKcnepumenm.

CucTeMHBIM NOAXOJ K XHMHYECKOMY DKCIIEpUMEHTY. MareMaTH4ecKoe MOJEIUpPOBaHHUE IIPU
XUMUYECKUX HccienoBanusx. Kmaccudukamus momeneit. Meroasl monenupoBaHus. [lnmanupoBanue
DKCIEPUMEHTAa B XHMMHHU: OdTambl, WAEHM U MeToAbpl. OrpaHWYeHHs] NPU IOCTAHOBKE XMMHMUYECKOTO
skcriepuMenTa. Bwibop mopeneit. Ilo3naBaTenbHass HEHHOCTh M TMpeCKazaTeibHas CIHOCOOHOCTh
mopaeneidl. IlomHblit  (QaKTOPHBIM  HAKCHEPUMEHT  THIIA 2%, Marpuna 1naHa OKCIIEpUMEHTA.
OrpanndeHHocTh MeToAa. Ompenenenne K03(pGUIMEHTOB B JWHEWHOW MOJIETH, OICHKA IUCTIEPCUH
BOCIIPOM3BOAMMOCTH U JUCTIEpCHH ajieKBaTHOCTH. [IpoBepka Kor(UIIMEHTOB MOJIENN Ha 3HAYUMOCTb.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU
HpI/I pcam3anuun JOUCHUITIINHBI «PacueTn1 B XUMHUN» HCIIOJIB3YIOTCA CJICOYIOIINEC
o0Opa3oBaTelbHbIE TEXHOJIOTHU:
- IPOCKTHaA TCXHOJIOT U,
- pEUTHHTOBasi TEXHOJIOT S,
- TCXHOJIOTUA PAa3BUTUA KPUTHYCCKOI'O MBIIIJIICHHA
- TEXHOJIOTHUS y4eOHOM THCKYCCUH,
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- rpymmoBas pabora.

HNHpopMallMOHHbIE TEXHOJIOTUH, MCIIOJIb3yEMbIE IPU OCYLIECTBICHHMM 0Opa30BaTEIbHOIO
npolecca 1o JUCLUILINHE:

- TEXHOJIOTUM CMEIIAHHOI0 O0y4eHHs (YTEHHME JIEKUMH C HCIOJIb30BAHUEM MYJIbTUMEIUHHBIX
npeseHTauuii; ucrosp3opanue JMOC «Moli yHUBEpCUTET» IIPU NMOATOTOBKE K KOJJIOKBUYMaM).

6. YueOHO-MeTOAMYECKOe O0ecreYeHre CaMOCTOSITeIbHOM PadoThl 00y4YaIOLIUXCs

CamocrosTenbHas paboTa CTyI€HTOB 3aKJII0YaeTCsl B 0()OPMIIEHUHM OTYETOB, HAITMCAHUU OTOPHBIX
KOHCIIEKTOB I10 3a/laHHOM TeMe M MOJTrOTOBKE K KoyuokBuymMam. ObecneunBaercst Ilpaktukymom mo
nucuuiuinae "Pacyetsl B xumuu" Ui cTyneHToB HampaBieHus noarotoBku 04.03.01 "Xumwusa" u
cnenuansHocT 04.05.01 "®dynnamenrtanbHas u npuknagHas xumus" / coct. AWM. CanoBHukos, H.A.
MarpaauHosa. — HBanoBO: Usly, 2019. — 121 C. (URL:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/magdalinova_2019 _1.htm/view) u y4eOHBIM
nocobuem: KpouioB, E.H. Crartuctuueckue MeTOIbpl aHalM3a W IUIAHUPOBAHMS SKCIEPUMEHTa».
VYuebnoe mocobue. / E.H. KpsuioB. — HMBanoBo: UBI'Y, 2012. — 66 c. (Haxomutcs Ha Kadeape B
9JIEKTPOHHOM BHJIE), KPOME 3TOI0 METOJUYECKHUH MaTepuayl M0 OOECIEYEHUI0 CaMOCTOATENbHON
paboTel cTyaeHToB npuBoauTcs B [lpunoxennn 1 x padoueit nporpamme aucuuiuinasl B DMOC «Moi
YHHUBEpPCUTET» (CONEPKUT rpaduKk J1adOpaTOPHBIX 3aHATUH, BONPOCH K KOJUIOKBUYMaM M 3ayery,
[IPUMEpPHBIE BAPUAHTHI TECTOBBIX 3aJJaHUIl).

IIpu camocTosTeNbHONM paboTe CTyAEHTaM IpeJyUlaraeTcsi MCIOJIb30BaTh MaTepualbl JICKIU,
JUTEPATypy U3 JOCTYIHBIX AJIEKTPOHHO-OMOIMOTEYHBIX CHCTEM M PA3IUYHBIX JIEKTPOHHBIX PECYPCOB.
Texymas u omepexarouias caMocTosTeNbHas padoTa, HalpaBlieHHas Ha YIIIyOJCHHE U 3aKpeIuieHue
3HaHMM, a TAK)KE Pa3BUTHE MPAKTUUECKUX YMEHUH 3aKIII0YaeTCs B:

- paboTe CTYJEHTOB C JIEKIMOHHBIM MaTEpUAIIOM;
- IO/IFOTOBKE K KOJIJIOKBUYMaM, K TEKYIIEMY U UTOTOBOMY KOHTPOJIIO;
- MCIIOJIb30BAaHUU MaTE€pUalIOB U3 TEMaTHUYECKUX MH(POPMAIMOHHBIX PECYpPCOB M y4yeOHOW JUTEpaTyphl
IIPU MOJATOTOBKE K JIAOOPATOPHBIM U MPAKTUUYECKUM 3aHATHSIM;
- HaIllMCaHWH OTIOPHOTO KOHCIIEKTA;
- IO/IFOTOBKE K 3a4ETy.
Becr Metoguueckuii Marepuas MO OOECHEUEHHIO CAMOCTOSITENbHOM paboOThl  CTYJEHTOB
npusoaurcs B [Tpunoxxenun 1 x PIT.

7. XapakTepHCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTANMU 00yYAI0IIMXCS 110 JMCHHUILIMHE

B pamkax peHTHMHrOBOM CHCTEMbI OLIEHKM 3HaHUN OOydaroluxcs OHOJIOro-XMMHYECKOIO
¢bakynbTeTa, 00yJarouMiics MokeT HabpaTh MO AAHHOW JUCHUIUIMHE MakcUMainbHO 100 peHTHHIOBBIX
OamioB. B KauecTBe OLEHOYHBIX CPEACTB JJI MPOBENEHUS TEKYIIEro KOHTPOJS BBICTYHAIOT:
nabopaTopHble paboThl, KOJUIOKBUYMBI. {151 IpOBEIEHUsI UTOIOBOTO KOHTPOJI — 3a4eT (BOMPOCHI s
MOJIFOTOBKHU K 3a4€Ty). 3a BBINOJIHEHHE U 0(OPMIICHHBIE OTYETHI JIa0OPATOPHBIX PpabOT MOTYT MOJYYUTh
40 6amnoB — (pabotel Ne 1-No 6, Ne 8-No 9, No 11-Ne 12 — 3 Ganna, pabota Ne 7 — 4 Gamma, paGoThl
Ne 10, Ne 13 u Ne 14 — 2 6anna), 20 6ayuioB — 3a cjady KOJUIOKBHYMOB (TECTHPOBAHWE HIIM OTBETHI Ha
BOIIPOCHI, 2 KOJUIOKBHyMa 1o 10 GayuioB 3a Kaxzplil). 3aueT mpoBoauTCs B ycTHOH ¢opme. OTBeT Ha
3aueTe oleHuBaeTcs U3 pacuera B 40 6ayuios.

JUis monydyeHus: OLIEHKU <«3ayTeHo» oOywarommuecss AOJDKHBI HaOpaTh He MeHee 55 OGaiioB
(BBITOSTHUTE Bce JTabopaTopHbIe paboThl M OPOPMHUTH OTUETHI IO HUM, HAOpaB CyMMapHO HE MeHee 25
0ayuIoB, cAaTh BCE KOJUIOKBUYMBbI HE MeHee 4eM Ha 6 OaijioB M claTh 3aueT He MeHee 18 Gaiios).
OO6yuaromecs He HaOpaBimue 55 0aiyioB, WIM BBIIOJHUBIINE U OQOPMHUBIIME OTYETHl MeHee 14
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1ab0paTOpHBIX PadOT W CHABIINE KOJUIOKBHYMBI MeHee 6 OaiuioB W 3a4eT MeHee 18 OaioB, wim He
CIABILKE KOJUIOKBUYMBI U 3a4€T MOJIYYaIOT OLICHKY «HE 3a4TECHOM.

TumoBsle BapuaHTHI BOIPOCOB U TECTOBBIX 3afaHuil HaxozsaTcsa B [Ipunoxxennu 2 k PIT «Donn
OLICHOYHBIX CPENICTBY.

8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUTNIHHbI

OcHoBHas nuTeparypa:
1. Wypsiruna, JI.WU. MeTtoas! ontumusanuu xuMmudeckoro skcrepumenta. Y. II. Perpeccuonnsiii ananus
U CTaTUCTHYECKOE IIaHUPOBaHUE dKcrepuMenTa: yueonoe mocobue / JL.U. llypeiruna, 3.I1. CypoBoi.
— KemepoBo: KeMepoBckuii rocynapctBeHHbl yHuBepcutet, 2011. — 67¢.
Pexxum nmocryna: http://biblioclub.ru/index.php?page=book&id=232735
2. Mopces, E.I'. Opranuzanusi ¥ IIaHUPOBaHUE dKCIEpPUMEHTOB: yueOHoe mocobue / E.I'. IlopceB. —
Hosocubupck: M3x-so HI'TY, 2010. — 155 c.
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=228880
3. 3akreiiMm, A.JO. OOmas xumuueckass TEXHOJOTUS: BBEJICHHE B MOJCIMPOBAHUE XHUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB: yueOHoe mocobue. 3-¢ 3., mepepad. u mom. / A.JO. Bakreiim — M.:
Jloroc, 2012. — 304 c.
Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=84988
4. Ilpaktuky™m no aucuuiuinHe "Pacuersl B xumun'" 118 cTyIeHTOB HarpaiieHus: noarorosku 04.03.01
"Xumus" u cnemuanbHoctd 04.05.01 "dynpgamenranbHas W mnpukiaaHas xumusa' / coct. AWM.
CagoBaukoB, H.A. Marnanunosa. — lBanoso: BI'Y, 2019. — 121 c.
Pexxum noctyma: http:/lib.ivanovo.ac.ru:81/elib/dl/biology/metod/magdalinova_2019_1.htm/view
5. KpeuioB E.H. Cratuctuyeckue MeTOABbI aHaIM3a W IUIAHUPOBAHUSA SKCICPUMEHTa». YueOHOe
nocooue. — MBanoso: M3n. PO UBI'Y, 2012. 66 c.
Pexxum noctyna: http:/lib.ivanovo.ac.ru/elib/dl/biology/ucheb/krilov_2012.htm

JononHuTenpHas IUTEpaTypa:
1. Kpreuto E.H. [InanupoBanue skcriepumenta. MeTo. yka3zaHus K npakTuKkymy. — MBanoso: MBI'Y.
2011. — 56 c. http://lib.ivanovo.ac.ru/elib/dl/biology/metod/krilov_2011_1.htm

Pecypcbl nHpOpMaIIOHHO-TEIEKOMMYHUKAIIMOHHON ceTH « HTepHeT»:

Cucrema »5IEKTPOHHOM TMOJAEPKKH oOpa3oBareiabHOro rmpoiecca «Moil yHUBEpCHTET»
https://uni.ivanovo.ac.ru.
http://www.xumuk.ru/encyklopedia/2/3388.html;
http://www.iki.rssi.ru/magbase/REFMAN/STATTEXT/modules/stexdes.html;
http://www.statsoft.ru/home/portal/textbook_ind/modules/examples/plan.htm;
http://www.bru.mogilev.by/students/material/researches/glaval6.htm;
http://www.biometrica.tomsk.ru/annot2.htm;
http://biblio.cimpo.univer.omsk.su/index.php;
http://www.langrus.ru/content/view/3/26/;
http://www.ast-centre.ru/books/dictionary/243/;
http://www.nsu.ru/archive/conf/nit/96/sectl/node23.html.

[Tpodeccuonanphbie 6a3bl TaHHBIX U HHPOPMAIIMIOHHO-CIIPABOYHBIE CUCTEMBI:

9BC «YHUBEpCHUTETCKAS ouonmoreka OHJIATTH» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
OnexkTpoHHass ~ Oubmmorexka  MBIY http://lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew

Onekrponnsbiii katanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecnedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office, uarepuer-opaysep Internet Explorer, Moii yauBepcurer.
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9. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne T CIUTIITHHbI

Y4eOHbIe ayAUTOPUH:

- I TPOBEJCHUS 3aHATUN JIEKIMOHHOTO TUIA C KOMIUIEKTOM CIEHUAIU3HUPOBAHHONW Yy4eOHOM
MeOenM W TEXHUYECKUMH CpEACTBAMH OOYYEHHUs, CIYXAIUMH JUIs TPEIOCTABICHUS y4eOHOM
nHpopMaIuu OOJIBIIION ayAUTOPHUH;

- JUId TOPOBEACHUS 3aHATHH CEMHHAPCKOIO THIA, KOHCYJIbTALMH, TEKYHIEr0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTeCTalluy, BBINOJIHEHUS MPOEKTOB C KOMILUIEKTOM CHEIHATU3UPOBAHHON ydeOHOMH
MeOenH U TEXHUYECKUMH CPEJCTBAMU O0YUCHHS.

Jlaboparopus, ocHallleHHas JIabopaTOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOI MeOenu 1 TEXHUIECKUMH CPEICTBAMH 00ydeHUsI.

[Tomemenue aJis CaMOCTOSITENBHOM pPabOThI, OCHAIIEHHOE KOMIUIEKTOM CIIeHUaIN3UPOBAHHOMN
yaeOHOM MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO MOJKIIOUECHHS K cetn «UHTepHeT» u
obecrnieuenueM gocrymna B DUOC.

JleMoHCTpanoHHOE 00OpYJIOBaHME W Y4eOHO-HATISAHBIE MOCOOWS IS 3aHATHH JIEKIIMOHHOTO
TUMA, 00ECIeYNBAIONINEe TEMaTHUYEeCKHE WJUIIOCTPAIMK: JEMOHCTPAllMOHHOE 000pyJaoBaHHE (MOJENH,
MakeThbl); DJIEKTPOHHbIE T10COOMs (MpPE3eHTAlUu), IMe4YaTHble MOCcOOMs (TaOJMIbl, IUIAKaThI).
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ABTOp paloueil mMporpamMMbl JMCHUILUIMHBI. JOUEHT Kadeapbl (pyHIaMEHTATIbHOW M TNPHKIATHON
XMMHH, K.X.H. Marmanuaosa H.A.

[lporpamma paccMOTpeHa U yTBep)KAeHa Ha 3acelaHuu Kadeapsl (yHIAMEHTAIBHOW W
npukiIagHoi xumun 29 asrycra 2024 r., npotokosa Ne 14.

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadeapol Ne OT « » 20 1.
CornacoBaHo:

PykoBoautens OII T.II. KycroBa

(mozryce)




