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1. Ilesin ocBOEHUS AUCHMUILIMHBI

Llenbro OCBOCHUS TUCUUILIMHBI «PacyeTbl B XUMHUW» SIBJISIETCA M3YYEHUE TEOPETHUUYECKUX OCHOB
MOCTAaHOBKM XMMHYECKOTO SKCIEPUMEHTa U 00pabOTKH HKCHEPUMEHTANIbHBIX JaHHBIX, HMEIOLINX
MIPHUKIIATHOE 3HAYCHHUE IS MOATOTOBKH CIEIHAMCTOB K HAYYHO-HUCCIIEeIOBATENIbCKON paboTe B o0nactu
XUMUYECKHX U TEXHUYECKUX HAYK, K IPOU3BOICTBEHHO-TEXHOJIOTMYECKOM AESITEIIbBHOCTH B XUMHYECKOU
OTpaciii MPOMBINUICHHOCTH U cepe HAYKOEMKHX TEXHOJIOTHH, K TIeIarorudecKod NesTeIhbHOCTH B
XUMHYECKOM 00pa3oBaHWHM, OOJaJaroMIMX MPAKTUUYECKUMH HaBbIKAMHM IUIAHUPOBAHMUS M aHAJIN3a
pe3yJIbTaTOB DKCIIEPUMEHTA.

2. MecTto nucuunjinHbl B crpykrype OIl

Hucnummaa «Pacdersl B XMMHH» OTHOCHUTCS K 0O0s3aTENIbHOM dYacTh 00pa3oBaTelbHOM
OpOrpaMMbl M YHMTACTCsA OOYYAIOUIMMCS TOCIE HM3YYeHHs HMMH IucHUIUIMH «Maremaruka» (1, 2
cemectpbl) u «MHpOpMaTHKa U MHPOPMALIMOHHBIE TEXHOJIOTUU B XUMUW» (2 cemecTp), Oazupysce Ha
MOJyYEHHBIX MPU UX U3YYCHUU TPEICTABICHUAX O (yHAaMEHTANbHBIX pa3feliax MaTeMaTHKU, TaKhX
KaK MHTEerpUpOBaHKe, TUPPEPCHIIMPOBAHIE, MATEMATHUCCKUN aHAIM3, OCHOBBI TMHEHHON U MaTPpUIHON
anreOpbl, HEOOXOAMMBIC JIsi PEIICHHUS pPACUYETHBIX 3aJad O XUMHUHU; B 00IacTd HMH(DOPMATUKH,
HEOOXOUMBIX JIJISl U3YUEHUsl PaCUETHBIX POrpaMM, a TaKXkKe UCII0JIb30BaHUsl pecypcoB MHTepHeTa.

J11s ocBOEHUS JaHHOW AUCHIUITIUHBI 00yYatOIIUHACS TOJKEH:

3Hath: (yHIAMEHTAIbHBIE OCHOBBI MAaTEeMaTWKH (MHTErpupoBaHue, MudepeHpOBaHNE,
MaTeMaTHYECKUI aHaIn3, OCHOBBI JIMHEWHOW W MaTpU4YHO#M anreOpbl); (GyHIaMEHTAIbHBIE OCHOBBI
uHpopMaTuku (MPUHIUIBI Pa0OTHl KOMIIBIOTEPA, BHUJBI MPOTPAMMHOIO OOECTICUECHHS, OCHOBBI
pOrpaMMUPOBAHHUA),

YMeTb: Tmonb30BaThesa  omnepannoHHo cuctemoit « WINDOWS» u ee mnpuinoxeHusMH;
OPOBOJIUTH (OpPMANU3aLMI0 MPUKIAAHBIX 3aJad Ha OCHOBE KOMIIETeHLHH, (OPMHUPYEMBIX I10
HEOPraHWYECKOW M aHATUTUYECKON XUMUU;

Hmerb: HaBblkM pabOTBl € COBPEMEHHBIMM  KOMIBIOTEpPHBIMH M HMH(OPMAIMOHHO-
KOMMYHMKAIIUOHHBIMH TEXHOJIOTHSMH OOIIET0 U XMMHUYECKOTO Ha3HAUYEHHS.

OcBoeHue JaHHOM AMCHUIUIMHBI KaK MPEALIeCTBYIOIIEH U BCIIOMOTraTelbHONH HEOOXOIUMO IpHU
U3YYEHUU cheayomux aucuuiind: «®dusuueckas xumus» (5, 6 u 7 cemecTpbl), «XHUMHUYECKas
TexHoJorus» (6 ceMmecTp), a Takke JUIsl MPOXOXKJIEHHS y4eOHOH MNpakTHKH O3HAKOMUTENIbHOW (6
CEMECTp), MPOU3BOACTBEHHON MPAaKTUKHU, NeAarornyeckon (8 cemecrtp), MpOU3BOACTBEHHON MPaKTUKH,
HAY4YHO-MCCIIEJOBATENIbCKOM paboTel (8 M 9 cemecTpbl), NMPOU3BOJCTBEHHON NPAKTUKH, HAyYHO-
nefaroruueckoi (9 cemMectp), MPOU3BOACTBEHHOMN NMPAaKTUKH, npeaauiuioMHoi (10 cemectp).

3. Illlanupyemble pe3yJbTaThl 00yUeHHUsI 0 TUCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AMCHUILINHA

[Tpu ocBOEHMHU AUCUHUILIMHBI (POPMUPYIOTCS CIEAYIONINE KOMIIETEHIIMU B cooTBeTCTBUU ¢ PI'OC
BO no nanHOMY HanpaBJIEHUIO TOATOTOBKHU:

0) oomenpodeccuonansubie (OIIK):

OIIK-3: cnocoGeH NPUMEHSATh PACYETHO-TEOPETUYECKHE METO/IbI JUIsl N3YUYEHHs] CBOMCTB BEILECTB
U TIPOLECCOB C UX y4YacTHEM, HCIOJIb3Yysl COBPEMEHHOE MPOrpaMMHOE olecrieueHrne M 0a3bl JTaHHBIX
npo¢eCCHOHATBLHOTO HA3HAYCHHUS;

B) npodeccronanbubie (I1K):

IIK-1: crmocobeH miaHupoBaTh pabOTy M BHIOMPATh aJEKBAaTHBIE METO/AbI PELICHUS HAy4HO-
HCCJIEIOBATENIbCKUX 33/1a4 B BBIOPAHHOM 00JIaCTM XMMHUHU, XUMHUYECKOW TEXHOJIOTUH WM CMEXHBIX C
XUMUEH HayKax.
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3.2. IlepeyeHb NJAHHPYEMBIX Pe3yJbTATOB O0y4YeHHUs] IO JAMCHUILUIMHE, COOTHECEHHBIX ¢
HHAUKATOPAMH J0CTHKEHUSA (POPMHUPYEMbIX KOMIIETeH LU

B pe3ynbrare 0CBOGHUS TUCHMITIIMHBI 00Y4atoUics JOIKEH:

3HaTh: OCHOBHbBIE METO/bI MATEMATUUECKOTO aHAJIN3A U MOJIEIIMPOBAHUS; CTATUCTUYECKUE METObI

aHaJIM3a SKCIIEPUMEHTAJIBHBIX JaHHBIX; METOJbI OLICHKNA MCTUHHOIO 3HAYEHUS PE3yJIbTaTa U BEPOSTHOIO
pa3dpoca;, METOAbl CONOCTAaBIEHUS CTAaTUCTUYECKUX  BEJIWYUH, OCHOBBI  KOPPEISILIMOHHOIO,
JUCIIEPCUOHHOIO U PETPECCHOHHOIO AHANIN3a; TEOPETUYECKUE OCHOBBI INIAHUPOBAHUS JKCIIEPUMEHTA
COBPEMEHHBIC BBIYMCIUTEIBHBIC CPEICTBA W HMH(DOPMAIMOHHBIE TEXHOJOTMU JJISl  PEIICHHS
npodeccronanbHbiX 3a1a4d (OIK-3);
ITOPUTMBI IS pELICHUSI XUMAYECKHX 3aa4 ¢ IIPUMEHEHUEM ITporpaMMHoro cpeacts MathCad u Excel;
METO/bI M CIIOCOOBI MPOBEPKU CTATUCTHUYECKUX T'MIIOTE3 U IMPUHATHS PEIIEHUH M0 pe3ysibTaTaM Takou
IIPOBEPKH; CTATUCTUYECKHE METOJABI aHAIM3a DKCIIEPUMEHTAIBHBIX JIaHHBIX; TJIABHBIC THUIIBI ILJIAHOB
9KCIIepUMeHTa 1 MeTobl ux peanusaimu (MMK-1).

YMeTh: NPUMEHSTh COBPEMEHHBIE BBIUMCIUTEILHBIE CPEICTBA U MH(POPMALMOHHBIE TEXHOJIOTHU
JUId pelieHusl Npo(ecCUOHANBHBIX 3a7ay, NPUMEHSTh OCHOBHBIE 3aKOHBl XMMHUU IpPU OOCYKICHUU
IIOJIyYEHHBIX MAaTeMaTH4YEeCKUX pPACUYETOB M KOMIIBIOTEPHOIO MOJAEINPOBAHUS; HHTEPIPETUPOBATH
MareMaTu4ecKue Moenu nzydaembix mpoueccos (OIIK-3);

IPOBOAMTH  CTaTUCTMUECKUH  aHalIM3 TECTOBbIX HWCIBITAHWUN, TMPAaBUIBHO U  OOOCHOBaHHO
UHTEPIPETUPOBATh UX PE3YJIbTaThbl, BBIOMPATh IJIaH SKCIIEPUMEHTa B COOTBETCTBUU C OCOOCHHOCTSAMU
U3y4aeMbIX MIPOIIECCOB U TpeOyeMbIMHU CBOiicTBamMu Matemartnieckux moxeien (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 skcnepumenta (OIIK-3);
IIPAKTUYECKUM OMNBIT INPUMEHEHHs] TEXHOJOTUH aHaln3a pPe3yJbTaTOB TECTOBBIX HCHBITAHUN U
crnoco0aMM HX MHTEpIpeTaluy; MPaKTHUECKUI ONBIT NPUMEHEHHsS METOA0B OTOOpa IUIaHOB
IKCIIEPUMEHTA, TOCTPOCHUS MaTeMaTHIeCKuX Mojienel u ux unrepnperanuu (IMK-1).

4. O0beM U coiepKaHue TN CHUTITIHHBI
O0BbeM AUCIMIUIMHBI COCTABIISIET 2 3aUeTHbIC eAUHHUIIBI (72 akaJeMUIeCKUX Jaca).

4.1. Conep:xaHue AUCHUIUVIMHBI 1O pa3genam (TeMaM), COOTHECEHHOe C BHJIAMU U
TPYA0EMKOCTHIO 3aHATHH JIEeKIIHOHHO-CEMHMHAPCKOI0 THIIA

O0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00ydaroLIerocs 1o IUCHUILUINHE
yKa3aH B yueOHOM IJ1aHe 00pa30BaTeIbHOM MPOrpaMMBl.

Ne Bunpl 3anartuit, ux DopMBbI TEKYIIETO
/n Paznensl (TeMbr) = 00BEM (B ak.uacax, 1o KOHTPOJI YCIEBAEMOCTH (110
JTIACIUTUIMHBI 3 O4HOM (opme 00yueHusT) O4HOIT hopme 0OyueHusT)
=
8 3aHATHA 3aHATus .
JeKIHOH- CceMUHAp- DOopMBI MPOMEKYTOUHOU
HOT'O TUIIA CKOT'O THIIa arTecTaiun
Pa3nen 1. UncjieHHbIe MeTOABI M IPOTPAMMHUPOBAHHE.
1. | lIporpammupoBanue 3 2
JlaboparopHas padota Ne 1 2 mabop. Otuer Ne 1
3aHSITHE
JlabopaTtopHas pabota Ne 2 2 mabop. Otuer Ne 2
3aHSITHE
2. | Pemenue ypaBHeHHI 3 4
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JlaboparopHas pabora Ne 3 2 nabop. Otuer 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

nuddepeHInanbHBIX ypaBHEHUH

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

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

Konnoksuym 2 nabop. TectupoBanue
3aHsTHE

Paznen 2. CTaTHCTHYECKHE METOAbI AHAJIN3A U IUVIAHHPOBAHME IKCIIEPUMEHTA.

1. | BBeneHue B CTATUCTUYCCKUE METO/IbI 3 2
aHam3a " MTAHUPOBAHUS
9KCIIEPUMEHTA.
JlaGoparophast padorta Ne 10 2 nabop. Otuer Ne 10
3aHsTHE
2. CraTucTuyecKue OLICHKHU. 3 2
CriernanbHbBIE pacIpelieNieHus U UX
HCTIONb30BaHKe
Jlaboparopnas padora Ne 11 2 mabop. Ortuet 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€ ONUCAHME COJePKAHUA TUCUMIIMHBI MO pa3iesam (TeMmam)

Pa3neu 1. UncieHHble MeTOAbI U IPOrPAMMHPOBAaHMe.

1. Ilpozpammuposanue.

[IporpamMma, cTpyKTypa MporpamMMbl, OCHOBHBIE OIEPaTOpPbl AJITOPUTMHUYECKHX  SI3BIKOB
MPOrpaMMHUPOBAHUS. AJTOPUTM: CIOCOOBI 0TOOpakeHus, TpeboBaHus K HeMy. J[aHHbIE: peCTaBIeHNE
JaHHBIX, CIIOCOOBI MX BBOJA, BBIBOJA, XpaHEHUS U mnepepaboTku. OCHOBHbBIE CTPYKTYpPhl aJITOPUTMOB:
cnenoBanue (pacueTsl mo ¢opmynam). Croenuduka pacyeTHBIX XUMHUYECKHX 3a/lad, HCIOJIb30BaHUE
cucrembl MathCad. OCHOBHBIE CTPYKTYpBI aJTOPUTMOB: IOANPOTPAMMBI, HPOLEAYpPHl U (DPYHKIUH,
pa3BeTBICHHE U 00XO0J, MHOXECTBEHHBI BbIOOp, MHMKIBL. WX peanusanus [ pelieHus
MaTeMaTUYeCKUX 3aJad M HUCIHOJb30BaHUE Ul PpEUIEHUS] KOHKPETHBIX XHMHUYECKUX 3ajad.
[TporpammupoBanue B MathCad.

2. Pewienue ypaenenuii.

Pelienne HenMHENHOTO ypaBHEHM. 3aa4ya OTACICHUE KOPHS U €€ pelieHne. Beruncnenus KopHen
C 33JaHHOM TOYHOCTBIO: METOJI IOJOBHHHOIO JEJIEHUs, METOJ XOpJ M Meroa HpioToHa ¢ momoinsko
UTEpAllMOHHBIX BBIUMCICHUM, KpPUTEpUU BbIXoAa u3 Hero. [loMck KOpHeW ypaBHEHUIl U CHUCTEM
HEJIMHEWHbIX ypaBHeHMH ¢ nomombio MathCad. [lpumepsl pelieHUs HENMHEWHBIX YpaBHEHHH B
XMMHMYECKHX 3a7ayax. PemieHue cucreM JIMHEHHBIX ypaBHeHHH. O6mue nonoxenus. Meton Kpawmepa.
Metoast 'aycca u INaycca-Kopmana. Meton oOpamenust marpunbl. Mrepanuonnsiii meron [Maycca-
3eiinens. Peanmuzanus pacdeTHbIX MeTOAOB ¢ mnomouibio cuctemMbl MathCad. Ilpumepst  pemenus
MPUKIIAIHBIX XUMUYECKUX 3a/1a4.

3. Ananu3 OaHHbBIX U ONMUMU3AUUA.

OcHOBHbIE TOHATHSA ONTUMM3ALMM — IiesieBas (YyHKUHUSA, HapaMeTpbl ONTUMHU3ALUU TOHATHE
OJIHOMEPHON ¥ MHOTOMEPHOM ONTHUMH3ALMHM, 3aJa4ax JUHEHHOrO0 U HEJIUHEHHOrO0 IPOrpaMMUPOBAHUS.
Opnomepnast ontumuzanus. OTaeneHHE HKCTPEMyMOB. YTOYHEHHE IIOJIOKEHUS DJKCTpeMyma C
MIOMOLIBI0 METOJIOB AMXOTOMHUH, 30JIOTOIO CEUYEHMsI, KBAaJPAaTUYHOW HHTEPIOJISALMU-IKCTPAIOISIHH.
[Touck skcTpeMyMOB (DYHKIIMH OJIHOM M HECKOJIBKUX TMepeMeHHBIX ¢ momornisio MathCad. [Tpumepsr
MCTIOJIb30BaHUs ONITUMU3AIIMHU JUTS PEIICHUS MTPAKTHUYECKHUX 3a/1ad. AMIPOKCHUMAIIHS TAaHHBIX (QYHKIHEH.
Perpeccus. JluHeiiHass perpeccus C pacdeTOM CTATUCTHYECKHX XAPAKTEPUCTUK. AMMPOKCUMALIMS
nonmuHoMoM. Perpeccun B MathCad. CrnaxuBanue u (QuibTpanus SKCIIEPUMEHTAIbHBIX JTaHHBIX.
Wutepnomsiuus. Dxcrpanossaus. [Ipumepsl 00paboTKH TaHHBIX XMMHUYECKOTO SKCIIEPUMEHTA.

4. Humezpuposanue u peuienue ouggepenyuanvHvlx ypasHeHuil.

Brrunicnienue omnpeAeneHHBIX HWHTETPATIOB C MOMOIIBIO KBAAPATYpPHBIX (opMyn (Tparmenui,
Cumncona), merogom Monte-Kapno. HaTEerpumpoBanue TabmuyHO 3agaHHOW (QYHKIMUA. MeTopl,
ucnionb3dyemble B MathCad nns Berluncnenuss omnpeneneHHBIX HHTerpajgoB. Pacuer u3MeHeHUM
TEPMOJMHAMHYECKUX (QYHKIMH XUMHUYECKOW pEaKIMH [0 HMHTErpajJbHbIM ypaBHEHUsAM. Perienue
00bIKHOBEHHBIX Tuddepernnansueix ypapaenuit (O[Y) nmepsoro nopsiaka. Pemenune OY u cucrem
OAY c nomompio MathCad. Pacyer nsmenenuii TepMoiuHaMuyeckux QyHKIUNA XUMUYECKON peakiuu
o nuddepeHranTbHbIM YpaBHEHUSIM. MoIeTUpOBaHINE KHHETHKH CIIOKHBIX XUMHUECKUX PEaKIIUu.

Paszpnen 2. CraTucTHyeCKHe METOAbI AaHAJIN3A M INIAHUPOBAHNE IKCIIEPUMEHTA.

1. Beeoenue 6 cmamucmuueckue memoosl AHAIU3A U NIAHUPOEAHUA IKCHEPUMERmA.
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CnyvaitHeie U 3akoHOMepHBIe BenuuuHbl. Ciyuaiinbie ¢daktopsl. [IpencraBienue o pasdpoce B
MOBTOPSIOLIEMCS  OKCIepUMeHTe. VICTMHHOE 3HaueHUEe pe3ysibTara dKCIepUMEHTa, pazdpoc
OTHOCHUTEJIBHO LIEHTpa pacupeneneHus. [ [puHIunel miaHnpoBaHus SKCIEPUMEHTA B yCIOBUAX HAJINYMUS
nomex. Mcrosp3oBaHNe MaTEMaTUUECKON CTaTUCTHKU. ['ayccoBO pacrpeneneHue U ero NpuMeHUMOCTh
npu o0paboTKe pe3ysbTaTOB XHMHMYECKOIO JKCIepuMeHTa. Pesynbrar skcnepumenta. [lonstue o
BbIOOpKE M KOHTHHYYMe. VX xapakrepuctuku. O0beM BHIOOPKH XMMHUYECKOTO 3KcrepuMeHTa. OreHka
UCTHHHOTO 3HAuY€HUs pe3ysbTaTa, BbIOOpO4HOEe cpeaHee. CpenHee apu]MeTHUECKOE Kak OIEHKa
TeHepalibHOTO cpenHero. BeiOopouHass jgucmepcuss M AWCHEPCUS KOHTHHyyMa. Yucio creneHei
cBoOobl. CpenHee cranAapTHOE OTKIOHeHHe. Ko duuueHnT Bapuannu, HOpMUPOBAHHOE OTKJIOHEHUE.
TouyHOCTH U BOCIIPOM3BOAUMOCTb XUMUYECKOTO SKCIIEPUMEHTA.

2. Cmamucmuueckue oyenku. Cneyuanvnsle pacnpeoeneHus U ux ucnoab3o6anue.

CraTucTiyeckne OLEHKH T'eHEepalbHBIX MapaMeTpoB. BeiOopouHOe cpenHee W €ro AMCIEPCHs.
[Toxazarens TO4YHOCTH. be3pazmepHble IOKa3zaTeNM TOYHOCTHM M MX HCIOJb30BaHME. [IpumeHeHune
CHCUMANBHBIX pacHpefeNieHnd TpU  CTAaTUCTUYECKOH 00paboTKe pe3yiabTaTOB  XUMHUYECKOTO
skcnepuMmenTa. Pacnipenenenue CtbrofeHTa, ero cpoicrBa. TaGmuubl kputepust CtbrogeHTa. OneHka
pa3dpoca B BBIOOPOYHOM cpenHeM. J[oBepUTENbHBIH HHTEpBaj, CTENEeHb pucka. OIEHKH CBEpXy M
cau3y. Pacnpenenenue Ilupcona. TaGmuuel kpurepus Ilupcona. OneHka aucnepcu U CTaHIApTHOTO
otksonenus. Pacnipenenenne ®@umepa-Caenexopa. CpaBHeHHE TapaMeTpoB IBYX BEIOOpoK. CpaBHEHHE
nucniepcuid. CpaBHEHHE FeHepalbHbIX cpeHuX. OrnpeeneHue BHIOPOCOB.

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

Koppensuuonnsle n (QyHKIMOHAIBHBIE 3aBHCUMOCTU. Koppensius Kak COOTBETCTBHE MEXKIY
3aBUCHUMBIMU BEJIIMYMHAMH, KaK CJEICTBUE 3aKOHOMEPHOM W CIlydallHOM MpHUpPOAbl XUMHYECKOIO
skcnepuMeHTa. VICTMHHBIM M sMmnupuyeckuit koddduuuentsl koppemsuuu. [lomoxutenbHas U
oTpuuaTenbHas Koppemsiuuu. [IpoBepka kordppunmenTa Koppeasuy Ha CTaATUCTUYECKYI0 3HAUUMOCTb.
KagectBo koppemsuuii B xumuu. Ornpenenenue omubok, nomnpaBka Illenmapna. Omnpenenenue
TpeOyemoro uucia 3kcnepuMeHToB. ComnocraBieHue Kod(p(GUIMEHTOB Koppensuuu. MHOKeCTBEeHHas
JUHEWHas! KOppeslus, YaCTHbIE U 001ue K03 (PUIIMEHTHI KOPPEALIH.

[Toustne o perpeccun. JluneliHas perpeccus. JIuHeapuzauusi 3aBUCHUMOCTEM B XWMHYECKOM
HKCIEPUMEHTE M BO3MOXKHbIE OIMOKK. MeTo1 HauMeHbIINX KBaapaToB. Vcrnonb30BaHue CTaHIapTHBIX
cTaTucThyeckux nporpamm [19BM.

Hucnepcuonnbiii aHanu3. OlieHka BKJIaAa B OOIIyH0 AMCIEPCUIO IMOTPEUIHOCTeW MeToaa u
BO3/ICICTBUS YCIOBUI SKcniepuMeHTa (pakTopoB). OLeHKa CTaTUCTUYECKON 3HAUUMOCTH (PaKTOPOB.

4. ITnanupoeanue 3xkcnepumenma. Ilonnwiii paxkmopnuiii IKCnepumenm.

CucTteMHBI MOAXOJ K XMMHUYECKOMY SKCIIEpUMEHTY. MareMaTH4ecKoe MOJEIUpPOBaHHE MpPU
XMUMHYECKHX uccienoBanusx. Kmaccudukauus moneneil. Meroasl monenupoBanus. [lmanupoBanue
HKCIIEPUMEHTAa B XWMHUHU: OdTambl, WJAeHM U MeToAbpl. OrpaHWyeHHs] NpU IOCTAHOBKE XMMHYECKOTO
skcniepuMenTa. BpiOop Mopneneil. Ilo3HaBarenbHass LEHHOCTh M TpeAcKa3aTeldbHas CIIOCOOHOCTD
moxenend. [lomHbIA  (QaKTOpPHBIM SKCHEPUMEHT  THIA 2k, Marpunia 1mjaHa  3KCIEPUMEHTA.
OrpannuyeHHocts Metoaa. Ompenenenue Kod((GUIMEHTOB B JIMHEHHONH MOJENM, OLEHKA TUCIEPCUU
BOCIPOM3BOAMMOCTH M TUCTHEpCUU ajekBaTHOCTH. [IpoBepka k03 pHUIIMEeHTOB MOJENIN HA 3HAYUMOCTb.

5. O6pa3zoBarejibHbIE TEXHOJIOTHHI
[lpu peanuzanuu AUCHUIUIMHBI «PacyeTsl B XUMHH»  UCHOJB3YIOTCS  CIEAYIOILIUE
00pa3zoBaTebHBIC TEXHOJIOTHUH:
- POEKTHAsI TEXHOJIOTHS,
- peﬁTHHFOBaH TCXHOJIOTHA,
- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBITILICHUS;
- TEXHOJIOTUSl y4eOHOMN JAUCKYCCHUH;
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- rpynmnoBas pabora.

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

- TEXHOJIOTMU CMEIIaHHOTO OOydeHHs (YTEHUE JIEKIHMH C HCIOJIb30BAHHEM MYJIbTUMEIUUHBIX
npe3eHTanuii; ucrnoib3oBanre IMOC «Moi yHUBEPCUTET» MPHU MOATOTOBKE K KOJJIOKBUYMaM).

6. YuyeOHO-MeTOoAHUYeCKOE 00ecneueHHe CaMOCTOSITeIbHOM PadoThl 00y4arOIIMXCs

CamocrosTenpHas paboTa CTyIEHTOB 3aKJII0YaeTcsi B 0()OPMIICHUH OTYETOB, HAMCAHUN OTIOPHBIX
KOHCIIEKTOB IO 3aJaHHOM TeMe U MOJArOTOBKE K KoJulokBuyMaMm. OOecneunBaercs [IpakTukymom 1o
muciumuinHe "Pacdersl B XuMuu' s CTyJIeHTOB HamnpasieHus noarotoBku 04.03.01 "Xumua" u
cneruansaoctu 04.05.01 "dyngamenrtanbHas u npukiaanas xumua" / coct. AWM. CamoBHukos, 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 aHaiuM3a M IUIAHUPOBAHMSI SKCIEPUMEHTay.
YueOnoe mocobue. / E.H. KpouioB. — WBanoBo: MBlL'Y, 2012. — 66 c. (Haxoautca Ha Kadeape B
JJIGKTPOHHOM BHJIC), KPOME 3TOTO METOJMYECKUNA MaTepuall 1O OOCCIICYCHHIO CaMOCTOSTEIBHON
paboTsl cTygeHToB npuBoautcs B [lpunoxxenuu 1 k paboueii nporpamme nucruiuiabl B OMOC «Moit
YHUBEPCUTET» (COICPKUT TpaduK 1abOpaTOPHBIX 3aHATHUH, BOMPOCHI K KOJUIOKBHYMaM | 3aueTy,
MPUMEpHBIE BAPUAHTHI TECTOBBIX 3aJaHUil).

IIpu camocTosATenbHOW paboTe CTyAEHTaM IpelsaraeTcsi MCIOJIb30BaTh MaTepUalbl JIEKIHM,
JIUTEpaTypy U3 JOCTYIHBIX AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM U PA3IIUYHBIX AJIEKTPOHHBIX PECYPCOB.
Tekymas 1 onepexarouiasi camMoCTOsITeNIbHAsE paboTa, HalpaBi€HHAs HAa YIiyOJeHHE M 3aKpeIuleHHe
3HAHUH, a TAK)KE PA3BUTHUE MPAKTUYECKUX YMEHUI 3aKITI0YaeTCs B:

- paboTe CTYJIEHTOB C JIEKIIMOHHBIM MaTepHaJioM;
- IOATOTOBKE K KOJUIOKBUYMaM, K TEKYILIEMY U UTOTOBOMY KOHTPOJIIO;
- WCIOJIb30BAaHUHM MAaTEpPHAJIOB M3 TEMATUYECKUX UH(POPMAIMOHHBIX PECYpPCOB U YUEOHOU JIUTEPATYPHI
MIPU TTOJITOTOBKE K JIAOOPATOPHBIM U MPAKTHUUECKUM 3aHATHSIM;
- HallUCaHUU OTIOPHOT'0 KOHCIIEKTA;
- IOATOTOBKE K 3a4ETy.
Becb Meromuueckuii maTtepuas 1o OOECHEUEHUIO0 CaMOCTOSATENbHOM pabOThl CTYJIEHTOB
npusBogurcs B [Tpunoxenun 1 x PIT.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeJICTB /UIA TeKyLero KOHTPOJISI YCIeBaeMOCTH M
NPOMEKYTOYHOM aTTecTalMN 00y4aroIuXcs M0 AMCIUIITIHHE

B pamkax peWTHHTOBOH CHCTEMBbI OIEHKM 3HaHMH OOydarommxcsi OHOJOro-XMMHYECKOTO
dakynpTeTa, 00yJaronuics MOXeT HaObpaTh MO JAaHHOW AUCHHUIUIMHE MakcUMaibHO 100 peMTHHTOBBIX
O6autoB. B KauecTBe OIIGHOYHBIX CpEACTB JJIsi MPOBENEHHUS TEKYIIEro KOHTPOJS BBICTYHAIOT:
nabopaTtopHble pabOThI, KOJUIOKBUYMBIL. [[71s1 IpoBeAeHNsI UTOTOBOIO KOHTPOJIS — 3a4yeT (BOMPOCHI IS
MOJTOTOBKH K 3aueTy). 3a BHIIOJHEHHE U 0(hOPMIIEHHBIE OTYETHI JJAOOPATOPHBIX paObOT MOTYT MOIYYUTh
40 GamnoB — (pabotbr Ne 1-Ne 6, Ne 8-Ne 9, No 11-Ne 12 — 3 Gamna, pabora Ne 7 — 4 Gamma, paOboTsI
Ne 10, Ne 13 u Ne 14 — 2 6anna), 20 6ayioB — 3a cjauy KOJJIOKBUYMOB (TECTHPOBAHHE MM OTBETHI Ha
BOMPOCHI, 2 KOJUIOKBHyMa 10 10 6a/mioB 3a Kak/plii). 3aueT mpoBOIUTCS B yCTHOH (opme. OTBeT Ha
3ayeTe olleHUBaeTcs U3 pacuera B 40 6aymios.

Jns mostydeHus: OIEHKH «3a4TeHO» OOydYaroluecss TOJDKHBI HaOpaTh HEe MeHee 55 0amioB
(BBITTOTHUTE Bce JTabopaTopHble PadOTHl 1 0QOPMHUTE OTYETHI IO HUM, HAOpaB CyMMapHO He MeHee 25
0a)ToB, CIaTh BCE KOJUIOKBUYMBI HE MEHEE ueM Ha 6 OajuioB W cAaTh 3a4eT He MeHee 18 Gasio).
OOyuaromecss He HaOpaBmue 55 OansioB, WM BBHINOJHMBIIME U OQOPMHBIINE OTYETHl MeHee 14
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7a00paTOPHBIX PadOT W CHABIIME KOJUIOKBUYMBI MeHee 6 OayioB M 3adeT MeHee 18 OayioB, i He
CIaBIINE KOJUIOKBUYMBI U 3a4€T MOJIyYalOT OLICHKY «HE 3a4TCHOY.

TumnoBble BapuaHTHl BOMPOCOB M TECTOBBIX 3ajaHuil HaxoxsaTcs B [Ipumoxenuu 2 k PII «Donn
OIICHOYHBIX CPEACTBY.

8. YueOHO-MeTOIMYeCKOe M HH(POPMANIMOHHOE 00ecniedeHne THCIUITUHBI

OcHoBHas nuTeparypa:
1. lypsiruna, JI.U. Metoae!l onTumu3anuu xuMmudeckoro sxkcrepumenTta. Y. 1. Perpeccuonnsliii ananus
U CTaTHCTHYECKOE IJIaHUPOBaHHUE dKcriepuMeHTa: yueonoe nocooue / JI.W. [lypeiruna, 3.11. Cyposoii.
— KemepoBo: KeMepoBckuii rocyjapcTBeHHbIN yHUBepeuteT, 2011. — 67c.
Pexxum noctymna: http://biblioclub.ru/index.php?page=book&id=232735
2. Tlopces, E.I'. Opranuszanus ¥ IuiaHupoBaHHE SKCIepuMeHTOB: yueOHoe mocobue / E.I'. Ilopces. —
Hosocubupck: Uzn-so HI'TY, 2010. — 155 c.
Pexxum nmocryna: http://biblioclub.ru/index.php?page=book&id=228880
3. 3akreiim, A.JO. OOmas XxuMHueckas TEXHOJOTHUS: BBEICHHE B MOJICIUPOBAHNE XHUMHKO-
TEXHOJIOTHYECKUX TPOIECCOB: yueOHoe mocodue. 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 "PacueTsl B xumMun" aiis CTyA€HTOB HarpaBieHus noarotosku 04.03.01
"Xumus" u cnemmansHocTH 04.05.01 "O®yHnamenrtanbHas 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 aHaNIM3a W IUIAHUPOBAHUS JKCIEPUMEHTa». YueOHoe
nmocobue. — MBanoso: M3a. PUO UBIY, 2012. 66 c.
Pexxum moctyma: http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/krilov_2012.htm

JononHuTenpHas IUTEpATypa:
1. KpsutoB E.H. IlnanupoBanue skcnepumenta. Metoa. yka3zaHus K NpakTukymy. — MBanoso: UBI'Y.
2011. — 56 c. http://lib.ivanovo.ac.ru/elib/dl/biology/metod/krilov_2011_1.htm

Pecypcel nH(popManmoHHO-TEIeKOMMYHUKAIMOHHON ceTH « IHTepHeT»:

Cuctema DJIEKTPOHHOM TOAJIEPKKHA 0Opa3oBaTesIbHOrO mporecca «Moil  yYHUBEPCUTET»
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 HHPOPMAIIOHHO-CIIPABOYHBIE CHCTEMBI:

3BC «YHUBEpCUTETCKAS oubnmorteka OHJIAMH www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
DnekTponHas  Oubmmoreka — UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew

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

[Tporpammuoe oOecrnedueHue: omepanuonHas cucremMa Microsoft Windows, makeT o¢UCHBIX
nporpamm Microsoft Office, unrepuer-6pay3sep Internet Explorer, Moii yHuBepcurer.
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9. MatepuajibHO-TeXHHYeCKoe o0ecnedeHue T CIUTITHHBI

VYdeOHbIe ay TUTOPHH:

- JUIA TIPOBEJCHUS 3aHATUH JIGKIMOHHOTO THIIA C KOMIUIEKTOM CIEHHAIN3UPOBAHHON y4eOHOM
MeOenM W TEXHUYECKUMH CpEICTBAMH OOYYCHHs, CIYXKAIIUMHU ISl TPENOCTABICHUS yYeOHOM
uHpopManuu O0JIBIION ayAUTOPHUH;

- 7S TPOBEACHUS 3aHATUH CEMHHAPCKOTO THIIA, KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJIS W
POMEKYTOUHOW aTTECTAI[MH, BBIMOJIHEHUS MPOEKTOB C KOMIUIEKTOM CIIEHUAIN3UPOBAHHON yueOHOM
MeOeH U TEXHHYECKUMH CPEJICTBAMU O0YUYCHHUS.

JlaGopatopus, ocHalieHHast 1a00paTOPHBIM 000PYAOBAaHHEM, KOMILICKTOM CIEHUAIN3UPOBAHHON
y4eOHOI MeOelTu U TEXHUYECKUMU CPEICTBAMH O0y4CHUSI.

[Tomemienue Al CaMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEIHaTu3upOBAHHON
yueOHOI MeOeli, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO TOJKIIOUEHHUS K ceth «MHTepHeT» u
obecnieuenuem nocrymna B UOC.

JleMoHCTpalMOHHOE 00OPYJIOBaHUE W YYEOHO-HAIIISAIHBIE MOCOOUsS UIS 3aHATHH JICKIIMOHHOTO
TUNA, OOECIIEYMBAIOIINE TEMATUYECKHE WILTIOCTPAIMU: JIEMOHCTpPAlMOHHOE 000pynoBaHHE (MOJENH,
MakKeThl); JJICKTPOHHBIE TIOCOOMs (Tpe3eHTalru), ITe4YaTHble TMocoOus (TaOJMIBI, TUTaKaThI).
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ABTOp pabodeii mporpaMmbl JHCHMIUIMHBI. JONEHT Kadeapbl (GyHIaMEHTAIBHOM M TPHUKIATHOU
XHMUH, K.X.H. Marganunosa H.A.

[IporpamMmma paccMoTpeHa | yTBEpXKACHA Ha 3acemaHud Kadenapbl (QyHIaMEHTAIBHOU U
npukiagHor xumun 30 aBrycra 2023 r., mpoTokos Ne 1.

[Tporpamma oGHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsl No OT « » 20 T
CornacoBaHo:

PykoBoaurens OI1 T.I1. KycroBa

(moanuce)




