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04.05.01 dynpameHnTanbHas v MPUKIAAHAS XUMHUS
(PyngameHTaNbHAS M IPUKJIATHAS XHMHUS)

1. Ilesin ocBOEHUS AUCHMUILIMHBI

[lenbro 0cBOCHUS TUCUUILIMHBI «PacyeTbl B XUMHUW» SBIIIETCS U3YYEHUE TEOPETHUUYECKUX OCHOB
MOCTAaHOBKM XHMMHYECKOTO0 SKCIEPUMEHTa U 00pabOTKH HKCHEPUMEHTANbHBIX JaHHBIX, HMEIOUINX
MPHUKIIATHOE 3HAYCHUE IS MOATOTOBKH CIEIHAMCTOB K HAyYHO-UCCIIeIOBATEIbCKON paboTe B o0nacTu
XUMUYECKUX U TEXHUYECKUX HAYK, K IPOU3BOJICTBEHHO-TEXHOJIOIMYECKOM IESITEIIbHOCTA B XUMHYECKOU
OTpaciii MPOMBINUICHHOCTH U cdepe HAYKOEMKHX TEXHOJIOTUH, K TEeAaroru4ecKor JESTeITbHOCTH B
XUMHYECKOM 00pa3oBaHWHM, OOJAJAroMMX MPAKTUUYECKUMH HaBbIKAMHM IUIAHUPOBAHMUS M aHAIM3a
pPEe3yJIbTATOB IKCIEPUMEHTA.

2. MecTo qucuuminibl B cTpyktype OIT

Hucuummaa «PacdeTsl B XHMHH» OTHOCHUTCS K 0Os3aTCNIbHOM dYacTh 00pa3oBaTelbHOM
IPOrpaMMbl M YHTACTCS OOYYArOLIMMCS MOCIE H3Y4eHUs MMH JuciuiuinH «Marematuka» (1, 2
cemectpbl) U «MHPOpMaTHKa U WHPOPMALMOHHBIE TEXHOJIOTUU B XUMUW» (2 cemecTp), Oazupysce Ha
HOJYYEHHBIX MPH HUX U3YYEHUM HNPEICTABICHUAX O (PyHIaMEHTAJbHBIX pa3/ieNax MaTEeMAaTUKU, TaKUX
KaK UHTETpUpOBaHuE, TU(PEepeHIIPOBAHNE, MATEMATUIECKHIA aHAIIN3, OCHOBBI JINHEHHON 1 MaTPUYHON
anreOpbl, HEOOXOIMMBIE Ul PEIICHUS pAacyeTHBIX 3ajJad [0 XMMHUHU; B 0OO0JacTH HH(POPMATHUKH,
HEOOXOIUMBIX JJISl U3YUEHUsl PACUETHBIX IPOrpaMM, a TaKXKe UCII0JIb30BaHUsl pecypcoB MHTepHeTa.

J1sl OCBOEHUS JaHHOW JMCLUILIMHBI 00yYaroIUICs TOJDKEH:

3HaTh: (yHIAMEHTAIbHBIE OCHOBBI MaTeMaTWKH (MHTErpupoBaHue, MudepeHpoBaHue,
MaTeMaTUYeCKH aHaIu3, OCHOBBI JIMHEHHOW M MaTpUYHON anreOpbl); (yHIAMEHTaIbHbIC OCHOBBI
uH(pOpMaTUKU (MPUHLUIBI pabOThl KOMIIBIOTEpPA, BHJbI IPOrPAMMHOIO OOECIEUEHUs, OCHOBBI
POrpaMMHPOBAHHUS),

YMmeTh: mnonb3oBaTthea onepaunoHHo cucremoit «WINDOWS» u ee mnpunoxeHusmu;
OPOBOJIUTH (OpPMANU3aLUI0 MPUKIAAHBIX 3aJad Ha OCHOBE KOMIIETEHLHUH, (OPMHUPYEMBIX I10
HEOPraHWYECKOW M aHATUTUYECKON XUMUU;

HNwmerb: HaBblkM pabOTBl € COBPEMEHHBIMM KOMIBIOTEPHBIMH M HMH(OPMAIMOHHO-
KOMMYHUKAIITUOHHBIMH TEXHOJIOTHSMH OOIIET0 U XMMHYECKOTO Ha3HAUEHHS.

OcBoeHue JaHHOM AMCHUIUIMHBI KaK MPEAUIeCTBYIOIEH M BCIIOMOraTeabHOH HEOOXOOUMO NHpHU
U3YYEHUU CIEAYIOUMX AUCUUIUIMH: «®Pusnueckas xumus» (5, 6 u 7 cemecTpbl), «XHUMHUYECKas
TeXHOJIOTus» (6 ceMecTp), a Takke JUIsl MPOXOXKJIEHHS Y4eOHOH MNpakTHKH O3HAKOMUTENIbHOW (6
CEMECTp), MPOU3BOACTBEHHON MPAaKTUKHU, NeAarornyeckon (8 cemectp), MpoOU3BOACTBEHHON MPaKTUKH,
HAY4YHO-HUCCIIEIOBATENIbCKOM paboTel (8 M 9 cemecTpbl), NPOM3BOACTBEHHON NPAKTUKU, HAyYHO-
nenaroruueckoi (9 cemMecTp), MPOU3BOACTBEHHOMN NMPAaKTUKH, npeaauiuioMHoi (10 cemectp).

3. Illlanupyemble pe3yJbTaThl 00yYeHHs 10 THCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

[Tpu ocBOEHMHU AUCUHUILIMHBI (OPMUPYIOTCS CIAEAYIOLIME KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) oomenpodeccuonansubie (OIIK):

OIIK-3: cnocoGeH NPUMEHSATh PaCYETHO-TEOPETUYECKHE METO/IbI JUIsl N3YUYEHHs] CBOMCTB BEILECTB
U TIPOLECCOB C UX y4YacTHEM, MCIONb3ys COBPEMEHHOE MpOorpaMMHOE olecredeHrne M 0a3bl JTaHHBIX
npo¢eCCHOHATBLHOTO HA3HAYCHHUS;

B) npodeccronanbubie (I1K):

IIK-1: crmocobeH miaHupoBaTh pabOTy M BHIOMpPATh aJEKBaTHbIE METOJbl PEIICHUS Hay4HO-
HCCJIEIOBATENIbCKUX 337a4 B BBIOPAHHOM 00JIACTH XUMUHU, XUMHUYECKONW TEXHOJIOTUU HJIM CMEXHBIX C
XUMUEH HayKax.
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3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHUs] MO AMCHUILUIMHE, COOTHECEHHBIX C
HHAUKATOPAMH J0CTHKEHUS (POPMHUPYEMbIX KOMIIETEHLUI

B pe3ynbraTe 0CBOGHUS TUCHMILIIMHBI 00Y4aroLUIUics JOKEH:

3HaTh: OCHOBHbBIE METObI MATEMATUUECKOTO aHAJIN3A U MOJIEIIMPOBAHUS; CTATUCTUYECKUE METObI

aHaJIM3a SKCIIEPUMEHTAJIBHBIX JaHHBIX; METOJbI OLICHKNA MCTUHHOIO 3HAYEHUS PE3yIbTaTa U BEPOSITHOIO
pa3dpoca; METOAbl CONOCTaBIEHUS CTAaTUCTUYECKUX  BEJIWYUH, OCHOBBI  KOPPEISILIMOHHOIO,
JUCIIEPCUOHHOIO U PErPECCHOHHOIO aHalM3a; TEOPETUYECKUE OCHOBBI IUIAHUPOBAHUS JKCIIEPUMEHTA
COBPEMEHHBIC BBIYMCIUTEIbHBIC CPEICTBA W HMH(DOPMAIMOHHBIE TEXHOJOTMH JJIsl  PEIICHHS
npodeccronanbHbiX 3a1a4u (OIK-3);
ITOPUTMBI IS pELICHUSI XUMAYECKHX 3a1a4 ¢ IIPUMEHEHUEM IporpaMMHoro cpeacts MathCad u Excel,
METO/BI M CIIOCOOBI MPOBEPKU CTATUCTHUUECKUX I'MIIOTE3 M MPUHATHUS PELICHUH 10 pe3ysibTaTaM TaKou
IIPOBEPKH; CTATUCTUYECKHE METOJABI AHAIM3a JKCIIEPUMEHTAJIBHBIX [IaHHBIX; TJIABHBIC THUIIBI ILUIAHOB
JKCIIepUMeHTa 1 MeTobl ux peanusaimu (IMK-1).

YMeTb: NPUMEHSTh COBPEMEHHBIE BBIUYUCIUTEIBHBIE CPEACTBA M MHPOPMALMOHHBIE TEXHOJIOTHH
JUI pelieHusl Npo(ecCUOHANBHBIX 3ajlad, NPUMEHSTh OCHOBHBIE 3aKOHBl XMMHUU IpPU OOCYKICHUU
IIOJIy4EHHBIX MAaTeMAaTHYECKUX pPACUYETOB M KOMIIBIOTEPHOIO MOJEIMPOBAHUS; HHTEPIPETUPOBATH
MareMaTh4ecKre Moenu nzydaembix npoueccos (OITK-3);

IPOBOAMTHh  CTaTUCTHUUECKUM  aHaJIM3 TECTOBBIX  WCIBITAHMNA, NPAaBWIBHO M  OOOCHOBAaHHO
UHTEPIPETUPOBATh UX PE3YyJIbTAThI; BHIOMPATh IJIAH SKCIIEPUMEHTAa B COOTBETCTBUU C OCOOEHHOCTSIMU
U3y4aeMBbIX MIPOIIECCOB M TpeOyeMbIMHU cBoiicTBamMu Matemarnieckux mozeien (IK-1).

MMeTb: HaBBIKM HCIOJIb30BAHUS COBPEMEHHBIX BBIUMCIUTENBHBIX CPEJICTB U MH(POPMALMOHHBIX
TEXHOJIOTUH Ui pemieHuss TNpo(ecCHOHANBHBIX 3a/a4, NPAKTUYECKUH ONBIT TPUMEHEHUS
MaTeMaTH4eCKOro ammapara CTaTUCTUYECKOTo aHanu3a pe3yibraToB skcrnepumenta (OIIK-3);
IIPAKTUYECKUM OMNBIT INPUMEHEHHsI TEXHOJOTHMH aHaln3a pPe3yJbTaTOB TECTOBBIX HCIBITAHUN U
crnoco0aMM HX MHTEpIpeTaluy; MPaKTHUYECKUI ONBIT NPUMEHEHHS METOA0B OTOOpa IUIaHOB
IKCIIEPUMEHTA, TOCTPOCHUSI MaTeMaTHIeCKUX Mozesen 1 ux unrepnperanuu (IMK-1).

4. O0beM U coiepKaHMue TN CHUTITIHHBI
O0BbeM AUCIMIUIMHBI COCTABIISIET 2 3aUeTHbIC eAUHUIIBI (72 aKkaeMUIeCKUX Jaca).

4.1. Conep:xkaHue AUCHUIVIMHBI 1O pa3genam (TeMaMm), COOTHECEHHOe C BHJIAMU U
TPYA0EMKOCTHIO 3aHATHH JIEKIIHOHHO-CEMHMHAPCKOI0 THUIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00y4aroUIerocs 1o JUCHUILUINHE
yKa3aH B yueOHOM IIJIaHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunpl 3anaruit, ux DopMBbI TEKYIIETO
o/ Paznensr (Tembl) e 00BEM (B ak.uacax, 1o KOHTPOJISL YCTIEBAEMOCTH (110
JIUCLUTUIAHBI 3 OYHOI1 opme 00yUeHNsT) OYHOI opMe 00yUeHHs)
=
8 3ansTus ansaTus .
JeKIHOH- ceMUHAp- DopMBbI IPOMEKYTOUHOU
HOT'O TUIIA CKOT'O THIIa arTecTaiun
Pa3nen 1. UncjieHHbIe MeTOABI M IPOTPAMMHPOBAHHE.
1. | lIporpammupoBanue 3 2
JlaboparopHas padota Ne 1 2 mabop. Otuer Ne 1
3aHSITHE
JlabopaTtopnas pabota Ne 2 2 mabop. Otuer Ne 2
3aHSITHE
2. | Pemenue ypaBHeHHI 3 4
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JlaboparopHas pabora Ne 3 2 mabop. Otget Ne 3
3aHsTHE
JlabopaTtopHas pabota Ne 4 2 mabop. Otuet Ne 4
3aHATHE
JlabopaTtopHas pabota Ne 5 2 mabop. Ortuet Ne 5
3aHsTHE
3. AHanu3 JaHHBIX U ONTHMU3AIN 3 2
JlaboparopHnas pabora Ne 6 2 mabop. Otuer Ne 6
3aHATHE
JlaboparopHnas pabora Ne 7 2 nabop. Otuer Ne 7
3aHATHUC
4. | WUaterpupoBaHue U pemrerme | 3 2

muddepeHInanbHBIX ypaBHEHUH

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

JlaboparopHnas pabora Ne 9 2 mabop. OTtuer Ne 9
3aHATHUC

Konnoksuym 2 nabop. TectupoBanue
3aHATHUC

Pa3znen 2. CTaTHCTHYECKHE METOAbI AHAJIN3A U IUVIAHUPOBAHME IKCIIEPUMEHTA.

1. | BBeneHue B CTaTUCTHYECKUE METO/IBI 3 2
aHanm3a " TUTAHUPOBAHUS
9KCIIEpUMEHTA.
JlaGoparophast padorta Ne 10 2 nabop. Otuer Ne 10
3aHsTHE
2. CraTucTuyecKue OLICHKHU. 3 2
CrnenmanbHble pacrpelesieHus U UX
UCTIONIb30BaHNE
JlaGopartopnas paGora Ne 11 2 nabop. Otuer Ne 11
3aHsATHE
Jlaboparophas padora Ne 12 2 madop. Otuer Ne 12
3aHsITHE
3. | KoppensiuuoHHbIH aHATH3. 3 2
PerpeccuonHslil aHaims
JucnepcuoHHbIN aHaIN3
JlaGopartopHas padorta Ne 13 2 mabop. Otuget Ne 13
3aHsTHE

4. | IlnanupoBaHue 3KCIIEPUMEHTA. 3 2
[onHblil GakTOpHBII SKCHEPUMEHT
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JlaGopaTtopHas pabora Ne 14 2 mabop. Ortuet Ne 14
3aHSITHC
Komnmoxsuym 2 mabop.
3aHATHE TectupoBanue
HToro no JUCHUILIAHE: 18 32 3auer

4.2. Pa3BepHyTO€ ONUCAHHE COJIePKAHUS TUCHMIIMHBI MO pa3iesam (TeMmam)

Pa3nen 1. UncsieHHbIe MeTOABI U POTPAMMHUPOBAHUE.

1. Ilpocpammuposanue.

[Iporpamma, cTpyKTypa MporpaMMbl, OCHOBHBIE OIEpPaTOPbl AJITOPUTMHUYECKHX  SI3BIKOB
POrpaMMUPOBAHUSA. AJTOPUTM: CIIOCOOBI 0TOOpaskeHus, TpeOoBaHus K HeMy. J[aHHbIe: TpeCTaBIeHHE
JAHHBIX, cO0cOOBI WX BBOJA, BBIBOJA, XpaHEHUs U mepepaboTku. OCHOBHBIE CTPYKTYpPhI aJlTOPUTMOB:
cnenoBanue (pacuetsl mo ¢opmynam). Crnenuduka pacyeTHBIX XUMHUYECKHX 3a/lad, HCIOJIb30BaHUE
cucrembl MathCad. OCHOBHBIE CTPYKTYpBl aJTOPMTMOB: TOANPOTPaMMBI, MPOLENyphl U (PYHKIUH,
pa3BeTBICHHE U 00XO0A, MHOXECTBEHHBI BbIOOp, MHMKIBL. WX peanusanus s pelieHus
MaTeMaTUYeCKUX 3aJad M HUCIHOJb30BAaHUE JUI PEUIEHUS] KOHKPETHBIX XHMHUYECKHX 3ajad.
[TporpammupoBanue B MathCad.

2. Pewienue ypaenenuii.

Pelienne HenuHENHOTO ypaBHEHU. 3aa4ya OTACICHUE KOPHS U €€ pelieHue. Beiuncnenus KopHen
C 33JaHHOM TOYHOCTBHIO: METOJI IOJOBHHHOIO JEJIEHUs, METOJ XOpJX M Meroa HpioToHa ¢ momoiisko
UTEpAllMOHHBIX BBIUMCICHUM, KpPUTEpUU BbIXoAa M3 Hero. [loMck KopHeW ypaBHEHMIl U CHUCTEM
HENMHEHHBIX ypaBHeHHMH ¢ momombio MathCad. Ilpumepsl pemieHus HENTWHEHHBIX YpaBHEHHN B
XUMHYECKHX 3aadax. Pemienue cuctem nuHeHHBbIX ypaBHeHHI. OOume nonoxxenus. Meroa Kpamepa.
Mertoast 'aycca u I'aycca-Kopmana. Meton oOpamenust marpunibl. Mtepanuonnsiii meton [Maycca-
3eiinens. Peanmuzanus pacdyeTHbIX MeTOZ0B ¢ momouibto cucteMbl MathCad. ITpumepsl  pemieHus
MPUKIIATHBIX XUMUYECKUX 3a7a4.

3. Ananu3 OaHHbBIX U ONMUMU3AUUA.

OcHOBHbIE TOHATHSA ONTUMM3ALMM — IiesieBas (YHKIUSA, HapaMeTpbl ONTUMHU3ALUU TOHATHE
OJIHOMEpPHON 1 MHOTOMEpPHOM ONTHMM3ALMH, 33]]a4aX JUHEHHOr0 U HEIMHEWHOTO MPOrpaMMHUPOBaHUSL.
Onnomepnast ontummzaius. OTAeNeHHe HKCTPEMYMOB. YTOYHEHHE TMIOJOKEHUS OJKCTpeMyma C
MOMOIIIbI0 METO/IOB JMXOTOMHH, 30JIOTOTO CEYEHUs, KBAaAPATHUYHOM HHTEPHOJALMH-3KCTPAMOISALIUU.
[Touck skcTpeMyMOB (DYHKIIMM OJIHOM M HECKOJBKUX TepeMeHHbIX ¢ momombio MathCad. ITpumepst
MCIIOJIb30BaHUs ONITUMU3AIIMHU JUTS PEIICHUS MPAKTHUYECKHUX 3a/1ad. AMMPOKCHUMAIINS TAaHHBIX (YHKITHEH.
Perpeccus. JluHeiiHass perpeccus C pacdeToOM CTAaTUCTUYECKMX XAPAKTEPUCTUK. AMMPOKCUMALIMS
nonuHoMoM. Perpeccun B MathCad. CrnaxuBanue u (QuibTpanus >KCIEPUMEHTAIBHBIX JaHHBIX.
WuTepnionsiius. Dxctpanoinsuus. [Ipumepsr 00paboTKH JaHHBIX XUMHUYECKOTO IKCIIEPUMEHTA.

4. Humezpuposanue u pewenue oughghepenyuansnvix ypagnenuil.

Boruncnenue omnpeneneHHBIX HWHTETPATIOB C MOMOIIBIO KBaAPaTYpHBIX (opMyn (Tpamenui,
Cumncona), merogom Monte-Kapno. HaTEerpupoBanue TabmuyHO 3agaHHOW (QYyHKIUUA. MeTopl,
ucnonszyembie B MathCad nans Berumcnenuss omnpeneneHHBIX HWHTErpaioB. Pacder u3MeHeHUMH
TEPMOJIMHAMUYECCKUX (YHKIIMA XUMHUYECKOW pPEaKIUM 10 HWHTETPAIbHBIM ypaBHEHUsM. Permienue
0ObIKHOBEHHBIX TuddepeHnnansubix ypapHenuit (OJ]Y) mepBoro nopsinka. Pemenue O[Y u cucrem
OAY c nomompio MathCad. Pacuer nsmenenuii TepMoAMHaMUYECKUX (PYHKUIMNH XUMUYECKON peakiuu
o nuddepeHranTbHbIM YpaBHEHUSIM. MoIeTUpOBaHNE KHHETHKH CIIOKHBIX XHMHUECKHUX PEaKIIUi.

Paszpnen 2. CraTucTHYeCKHe METOAbI AaHAIN3A U INIAHUPOBAHKE IKCIIEPUMEHTA.

1. Beeoenue 6 cmamucmuueckue memoosl AHAIU3A U NIAHUPOEAHUA IKCHEPUMERmA.
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Cnyyvaiinple U 3aKkOHOMepHble BeqnuMHbl. Ciydaiinble ¢akropsl. IlpeacraBienune o pasdpoce B
NOBTOPSIOLIEMCS  OKCIepuMeHTe. VICTMHHOe 3HaueHWe pe3yiapTara dKCHepuMeHTa, pa3dpoc
OTHOCHUTEJIBHO LIEHTpa pacupeneneHus. [ [puHIunel miaHnpoBaHns SKCIEPUMEHTA B yCIOBUAX HAJINYHUS
nomex. Mcronb3oBaHue MaTEMATUYECKON CTaTUCTUKU. ["ayccoBO paclipeiesieHue U ero NpuMeHUMOCTh
npu o0paboTKe pe3ylbTaTOB XUMMUYECKOI'O JKCIepuMeHTa. Pesynbrar skcnepumenrta. Ilonstue o
BBIOOpKE M KOHTHHYYMe. VX xapakrepuctuku. O0beM BHIOOPKHM XMMHUYECKOTO 3KcrepuMeHTa. OreHka
UCTUHHOIO 3HAuY€HMs pe3ysbTaTa, BbIOOpO4HOE cpeaHee. CpenHee apudMeTHUECKOEe Kak OIEHKa
TeHepalibHOTO cpenHero. BeibopouHast gucrnepcuss M JAUCHEpCHs KOHTHHyyMa. UuCio cTeneHei
cBoOobl. CpenHee cranAapTHOE OTKIOHeHHe. Ko duuueHnT Bapuannu, HOpMUPOBAHHOE OTKJIOHEHUE.
TouyHOCTH U BOCTIPOM3BOAUMOCTh XUMUYECKOTO SKCIIEPUMEHTA.

2. Cmamucmuueckue oyenku. Cneyuanvnsle pacnpeoeneHus u ux ucnoib3o6anue.

CratucTuyeckre OLICHKM TEeHEpaJbHBIX MapaMeTpoB. BrpiOopouHoe cpeiHee M €ro JUCHepcus.
[Toxazarens TO4YHOCTH. be3pazMepHble NOKa3zaTeNM TOYHOCTM M MX HCHOJb30BaHue. lIpuMeHenue
CHECUMANBHBIX pacHpefeNieHnid TPU  CTATUCTUYECKOH 00paboTKe pe3yiabTaTOB  XUMHUYECKOTO
skcnepuMmenTa. Pacnipenenenue CtbrofeHTa, ero cpoicrBa. TaGmuubl kputepust CtbrogeHTa. OneHka
pa3bpoca B BBIOOpOYHOM cpenHeM. J[oBepUTENbHBI HHTEpBaj, CTeNEeHb pucka. OIEHKH CBEpXy M
causy. Pacnpenenenue Ilupcona. TaGmuuel kpurepus Ilupcona. OneHka nucnepcuu U CTaHIApTHOTO
otkioHeHus. Pacnipenenenne @umepa-Caenexopa. CpaBHEeHHE MapaMeTpoB IBYX BbIOOpOK. CpaBHEHUE
nucniepcuid. CpaBHEHHE FreHepalbHbIX cpeaHuX. OrnpeeneHue BHIOPOCOB.

3. Koppenayuonnwviit ananus. Pezpeccuonnsiii ananu3. /{ucnepcuonnslii ananus.

Koppensuuonnsle n (QyHKIHMOHAIBHBIE 3aBUCUMOCTH. Koppemnsius Kak COOTBETCTBHE MEXIY
3aBUCHUMBIMU BEJIIMYMHAMM, KaK CJEICTBUE 3aKOHOMEPHOM W CIydyallHOM MpUpPOAbI XUMHYECKOIO
skcnepuMeHTa. VICTMHHBIM M sMmnupuyeckuit koddduuuentsl koppemsuuu. [lomoxutenbHas U
oTpHIaTeNnbHas Koppemsinud. [IpoBepka kodduipienTa KOppesinuy Ha CTATUCTHYECKYI0 3HAYUMOCTb.
KagectBo koppemsuuii B xumuu. Ornpenenenue omubok, nomnpaBka Illenmapna. Omnpenenenue
TpeOyemoro uucia 3xcnepuMeHToB. ComocraBieHue Kod(p(GUIUMEHTOB Koppensunud. MHOKeCTBEeHHas
JUHEWHas! KOppeslus, YaCTHbIE U 001ue K03 (PUIIMEHTHI KOPPEALIH.

[Toustne o perpeccun. JluneliHas perpeccus. JIuHeapuszauusi 3aBUCHUMOCTEN B XHMHYECKOM
HKCIEPUMEHTE M BO3MOXKHbIE OIMOKK. MeTo1 HauMeHbIIUX KBaJpaToB. Vcrosib30BaHNe CTaHIApTHBIX
cTaTucThyeckux nporpamMm [19BM.

Jucnepcuonnslii aHanu3. OlieHka BKJIaAa B OOIIYIO AMCIEPCUIO IMOTPEUIHOCTEW MeToaa u
BO3/ICICTBUS YCIOBUI SKcniepuMeHTa (pakTopoB). OLeHKa CTaTUCTUYECKON 3HAUUMOCTH (PaKTOPOB.

4. ITnanupoeanue 3xkcnepumenma. Ilonnwiii haxmopnulii IKCnepumenm.

CucTteMHBI MOAXOJ K XMMHYECKOMY SKCIEpUMEHTY. MaremMaTH4ecKoe MOJEIMPOBAaHHUE MpU
XUMHUYECKHX uccrnenoBanusax. Kmaccuduxauus moneneil. Meroasl monenupoBanus. [lmanupoBanue
OKCIIEPUMEHTAa B XHUMHHU: OSTambl, WJAeHM U MeToApl. OrpaHuyeHHs] NpU IOCTAHOBKE XMMHUYECKOTO
skcniepuMeHTa. BpiOop Mogneneil. Ilo3HaBarenbHas LEHHOCTh M MpeAcKa3aTelbHas CIIOCOOHOCTb
mozenend. [lomHbld  QaKkTOpPHBIM  SKCHEPUMEHT THIA 2k, Marpunia 1mjaHa  3KCHEPUMEHTA.
OrpannuyeHHocts Metoaa. Ompenenenue Kod((GUIMEHTOB B JIMHEHHONH MOJENM, OLEHKA TUCIEPCUU
BOCIPOM3BOAMMOCTH M TUCTHEpCUU ajekBaTHOCTH. [IpoBepka k03 pHUIIMEeHTOB MOJENIN HA 3HAYUMOCTb.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
[Ipn peanmuzanuu AuCHUIUIMHBL «PacyeTbl B XUMHU»  UCHONB3YIOTCS  CIEAYIOLIUE
00pa3zoBaTeNbHBIC TEXHOJIOTHUH:
- POEKTHAsI TEXHOJIOTHS,
- peﬁTHHFOBaH TCXHOJIOTHA,
- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBITILICHUS;
- TEXHOJIOTHUS y4eOHOM JTUCKYCCHH,
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- rpynmnoBast paboTa.

WudopMalinoHHble TEXHOJOTHH, WCIOIb3yeMble TMIPH  OCYIIECTBICHHUH 00pa3oBaTebHOTO
mporecca 1o AUCUUIIINHE:

- TEXHOJIOTUU CMENIaHHOTO OOy4YeHHs (YTEHUE JIEKIHH C MCIOJIb30BAaHHUEM MYJIbTUMEIUMHBIX
npe3enTanuii; ucrnoib3oBanre INMOC «Moi yHUBEPCUTET» MPHU MOATOTOBKE K KOJJIOKBHYMaM).

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAMOCTOSITeIbHOH PadoThl 00y4aOIIMXCS

CamocrosTenbHas paboTa CTyICHTOB 3aKJII0YaeTCsl B 0()OPMIIEHUHM OTYETOB, HAITMCAHUU OTIOPHBIX
KOHCIIEKTOB IO 3aJJaHHOM TeMe M MOJArOTOBKE K KoJulokBuyMmam. OOecneunBaercsa [IpakTukymom mo
muciumuinHe "Pacdersl B xumuu" A cTyneHToB HanpasiieHus noarotoBku 04.03.01 "Xumwusa" u
crenanbHocTH 04.05.01 "dyHnamentanbHas u npukiagaHas xumusa" / coct. A.M. CamoBHukoB, H.A.
MarganuHoBa. — HBanoBo: Usl'Y, 2019. — 121 c. (URL:
http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/magdalinova_2019 1.htm/view) u y4eOHBIM
nocobuem: KpswuioB, E.H. Cratuctuueckue MeToabl aHaiu3a M IUIAHUPOBAHMSI SKCIEPUMEHTa.
YueOnoe mocobue. / E.H. KpouioB. — WBanoBo: MBI'Y, 2012. — 66 c. (Haxoautcs Ha Kadenpe B
JJIGKTPOHHOM BHJIC), KPOME 3TOTO METOJMYECKUNA MaTepuall 1O OOCCIICYCHHIO CaMOCTOSTEIBHON
paboTsl cTyaeHToB npuBoautcs B [Ipunoxkenun 1 k paboueit mporpamme aucuuiuinabl B DMOC «Moi
YHHBEPCUTET» (COIACPKUT TpaduK JT1a0OpaTOPHBIX 3aHSATHUH, BONPOCHI K KOJUIOKBHYMaMm H 3a4eTy,
MpPUMEpHBIE BAPUAHTHI TECTOBBIX 33aJJaHUil).

IIpu camocTosATenbHOW paboTe CTyAEHTaM IpelsaraeTcsi MCIOJIb30BaTh MaTepUabl JIEKIHM,
JUTEpPaTypy U3 JOCTYIHBIX SIEKTPOHHO-OMOIMOTEYHBIX CUCTEM U PA3IUYHBIX AJIEKTPOHHBIX PECYPCOB.
Texymas u omepexaronias caMoCTOATeNbHAs padoTa, HampaBlIeHHas Ha YIIIyOJCHHE W 3aKpeIuieHHe
3HAHUH, a TAK)KE PA3BUTHUE MPAKTUYECKUX YMEHHH 3aKITI0YAETCS B:

- paboTe CTYJCHTOB C JICKIMOHHBIM MaTEPUAIIOM;
- IOATOTOBKE K KOJIJIOKBHYMaM, K TEKYIIEMY 1 UTOTOBOMY KOHTPOJIIO;
- UCIMOJb30BAaHUN MaTE€pHaJIOB U3 TEMAaTHYECKUX MH(OPMAIMOHHBIX PECYpCOB M y4eOHOI JMTepaTypbl
MIPU TTOJITOTOBKE K JIAOOPATOPHBIM U MPAKTHUUECKUM 3aHATHSIM;
- HallUCaHUU OTIOPHOT'0 KOHCIIEKTA;
- IOATOTOBKE K 3a4eTy.
Becb Meronuueckuii MaTtepuas 1O OOECHEUEHHUIO CaMOCTOSTENbHOM paboOThl CTYJEHTOB
npusBogurcs B [Tpunoxenun 1 x PIT.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeACTB /UIA TeKYILIero KOHTPOJIsI YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCcTAIMH 00YYAOUIMXCS MO TUCHHIIUHE

B pamkax peWTHHTOBOH CHCTEMBbI OIEHKM 3HaHMH OOydaromuxcsi OHOJIOTr0-XMMHYECKOTO
dakynpTeTa, 0OyJarOIIMC MOXKET HaOpaTh MO JAaHHOW AUCHHUIUIMHE MakcUMaiabHO 100 peTHHTOBBIX
O6autoB. B KauecTBe OIICHOYHBIX CpEACTB s MPOBEIEHHUS TEKYIIEro KOHTPOJSl BBICTYNAIOT:
nabopaTopHble paboTHI, KOJUIOKBHYMBI. J[JIsl TIpOBEIEHUSI UTOrOBOTO KOHTPOJISI — 3a4eT (BOMPOCHI JIJIs
MOJTOTOBKH K 3aueTy). 3a BHIIOJHEHHE U 0(hOPMIIEHHBIE OTYETHI JJAOOPATOPHBIX paOdOT MOTYT MOJIYYUTh
40 GamnoB — (pabotbr Ne 1-Ne 6, Ne 8-Ne 9, No 11-Ne 12 — 3 Gama, pabora Ne 7 — 4 Gamma, paboTsl
Ne 10, Ne 13 u Ne 14 — 2 6anna), 20 6ayioB — 3a cjauy KOJJIOKBUYMOB (TECTHPOBAHUE MM OTBETHI Ha
BOTPOCHI, 2 KOJUIOKBHyMa 10 10 6a/mioB 3a Kak/plii). 3adeT MpoBOIUTCS B YCTHOHM ¢dopme. OTBeT Ha
3ayeTe olleHUBaeTcs U3 pacuera B 40 6aymios.

Jns mostydeHusl OIEHKH «3auTE€HO» OOydYarolIuecss TOJDKHBI HaOpaTh He MeHee 55 0amioB
(BBITOTHUTH Bce JTabopaTopHble PadOTHl 1 0QOPMHUTH OTYETHI 10 HUM, HAOpaB CyMMapHO He MeHee 25
0ayyToB, CIaTh BCE KOJUIOKBUYMBI HE MEHEe ueM Ha 6 OajuioB W cAaTh 3a4eT He MeHee 18 Gasios).
OOyuartomuecss He HaOpaBmue 55 OansioB, WM BBINOJHMBIIME U OQOPMHBIINE OTYETHl MeHee 14
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7a00paTOPHBIX pabOT W CHaBIIME KOJUIOKBUYMBI MeHee 6 OayioB M 3adeT MeHee 18 OayioB, wiu He
CIaBIINE KOJUIOKBUYMBI U 3a4€T MOJIYYAIOT OLICHKY «HE 3a4TECHO».

TumnoBble BapuaHTHl BOMPOCOB M TECTOBBIX 3afaHuil HaxoasaTcs B Ilpwinoxenuun 2 k PII «Donx
OIICHOYHBIX CPEACTBY.

8. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00ecniedeHne TUCITUTITUHBI

OcHoBHas nuTeparypa:
1. lypsiruna, JI.U. Metoas!l ontumu3anuu xuMudeckoro sxkcrepumenTta. Y. 1. Perpeccuonnsiii ananus
U CTaTHCTHYECKOE IJIaHUPOBaHHUE dKcriepuMeHTa: yueoHoe nocooue / JI.W. [lypsiruna, 2.11. Cyposoii.
— KemepoBo: KemepoBckuii rocyaapcTBeHHbI yHUBEpeuTeT, 2011. — 67c.
Pexxum moctyma: http://biblioclub.ru/index.php?page=book&id=232735
2. Ilopces, E.I'. Opranuszanus ¥ IuiaHupoBaHUE KCIepuMeHTOB: ydeOHoe mocobue / E.I'. Ilopces. —
Hosocubupck: Uzn-so HI'TY, 2010. — 155 c.
Pexxum nmoctyna: http://biblioclub.ru/index.php?page=book&id=228880
3. 3akreiim, A.JO. OOmas XxuMmuYecKas TEXHOJOTHUS: BBEICHHE B MOJICIMPOBAHNE XHMHKO-
TEXHOJIOTHYECKUX TPOIECCOB: yueOHOe mocooue. 3-¢ u3f., mepepad. u jgom. / A.YO. Bakreiim — M.:
Jloroc, 2012. — 304 c.
Pexxum nmoctyna: http://biblioclub.ru/index.php?page=book&id=84988
4. Ilpaktukym no aucuuruinae "Pacyetsl B xumMun'" 175 CTyIeHTOB HarpasiieHus: noarotroku 04.03.01
"Xumusa" u cnenmanpHoctH 04.05.01 "OyngamenrtanpHas u npukiaaHas xumus' / coct. A
CanosuukoB, H.A. Marnanmnnosa. — MBanoso: MBI'Y, 2019. — 121 c.
Pexxum noctyna: http://lib.ivanovo.ac.ru:81/elib/dl/biology/metod/magdalinova_2019_1.htm/view
5. Kpeuo E.H. Crartuctudeckue METOAbI aHalM3a W IUIAHUPOBAHHUS OJKCIEPUMEHTa». YueOHoe
noco6ue. — MBanoso: M3a. PUO UBI'Y, 2012. 66 c.
Pexxum noctyma: http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/krilov_2012.htm

JononHuTenpHas tuTeparypa:
1. KpsutoB E.H. IlnanupoBanue skcnepumenta. Metoa. ykazaHus K npakTukymy. — MBanoso: UBI'Y.
2011. — 56 c. http://lib.ivanovo.ac.ru/elib/dl/biology/metod/krilov_2011_1.htm

Pecypcel nH(OpMannOHHO-TETEKOMMYHUKAITMOHHON ceTu «IHTepHEeT»:

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBarenbHOro rmnpouecca «Moil yHUBEpcUTET»
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.

[TpodeccrnonansHbie 6a3bl TaHHBIX U HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI:

OBbC «YHuBepcuTeTcKas OudaroTeka onnaitHy Www.biblioclub.ru;

Onexkrponnas oudanorexa MBI'Y _http:/lib.ivanovo.ac.ru;

Dnextponnsiii kataror Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek.

[TporpamMHOe obOecrieueHue: omneparroHHas cuctemMa Microsoft Windows, makeT oQHCHBIX
nporpamm Microsoft Office, Mathcad Express, untepuer-6pay3ep Internet Explorer, Moii yausepcurer.

9. MaTepuaibHO-TeXHUYECKOE oDecTedyeHne T CIHIMIMHBI


http://biblioclub.ru/index.php?page=book&id=232735
http://biblioclub.ru/index.php?page=book&id=228880
http://biblioclub.ru/index.php?page=book&id=84988
http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/krilov_2012.htm
http://lib.ivanovo.ac.ru/elib/dl/biology/metod/krilov_2011_1.htm
https://uni.ivanovo.ac.ru/
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/glava16.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/sect1/node23.html
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/ek
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VY4eOHbIe ayIUTOPUU:

- IS IPOBEJCHUS 3aHATUN JIEKIMOHHOI'O TUIA C KOMIUIEKTOM CIELHUAIN3UPOBAHHON y4eOHOI
MeOenmu W TEeXHUYECKMMHU CpelICTBaMU OOYyYeHHMs, CIyXallUMU [UIsl TpPeJoCTaBlIeHUS ydyeOHOH
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHHS 3aHATHH CEMHHAPCKOrO THIA, KOHCYIbTALMHA, TEKYHIEro KOHTPOJIS H
POMEXYTOUYHOW aTTECTAIMH, BBIMOJIHEHHUS MPOEKTOB C KOMIUIEKTOM CHEIMAIM3HPOBAHHOW Yy4eOHOMH
MeOenu 1 TEXHUYECKUMHU CPeICTBaMU O0yUEeHUSI.

JlaGopatopus, ocHalieHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMIICKTOM CIIEHUAIN3UPOBAHHON
y4eOHON MeOeH U TEXHUYECKUMH CPEJICTBAMU 00yUYCHUS.

[Tomemienue A CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIEHUAIN3UPOBAHHON
yueOHOM MeOenH, KOMIIBIOTEPHOW TEXHHMKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K cetu «MHTepHeT» u
obecnieuenuem noctymna B UOC.

JleMoHCTpallMOHHOE 00OpYy/IOBaHUE U Y4eOHO-HATJISIAHBIE MOCOOMS ISl 3aHATUN JIEKIIMOHHOTO
TUNA, OOECIIEYMBAIOIINE TEMATUYECKHE WILIIOCTPAIMH: JIEMOHCTpPAlMOHHOE 000pynoBaHHE (MOJIENH,
MakeThl); DJICKTPOHHBIE TIOCOOHMs (Tpe3eHTalMu), ITe4aTHble TMOcoOus (TaOJMIBI, TUTaKaThl).
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ABTOp pabodeii mporpaMmMbl JMCUMILUIMHBI. JONEHT Kadeapbl (QyHIaMEHTAIbHON W TPHUKIATHOU
XHMUH, K.X.H. Marganunosa H.A.

[IporpamMmma paccMOTpeHa | YTBEpXKACHA Ha 3acemaHud Kadenpbl (QyHIAMEHTAIBHOU U
npukinaaHor xumuu 31 aBrycra 2021 r., mpotokos Ne 1.

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBonurens OI1 T.II. Kycrosa

(moamnuce)
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