AHHOTAIMA

padoueii nporpaMMsbl y4eOHO AU CHUILTUHBI
B1.0.28 «BplunciauTeabHbIe METOAbI B XUMHI»

Hanpasaenne noarorosku 04.05.01 «®@yHgaMeHTAIbHASA M NPUKJIATHAS XUMUS»

I.IeJIb N3y4YeHUus TUCHUIIIHHBI «BprunciaurenbHble METOAbI B XUMHK»:
- HU3YYCHHUE U OCBOCHUE COBPEMEHHBIX METOAOB MAaTEMATUIECKOT0 MOACIINPOBAHUA XUMHUICCKUX, ('I)I/ISI/IKO-
XUMHUYECKNUX U XUMHUKO —TEXHOJOTHMICCKUX ITPOLECCOB.

MecTo fucHuIUIMHBI B cTpyKType OII

OII BO cnenuajaurera

JucnuminHa «BBUUCIUTENBHBIE METOABl B XUMHMM)» OTHOCUTCS K OCHOBHOM uactu broka 1 ocHoBHOM
npodeccHoHaNBFHON 00pa3oBaTeNIbHOM MpOrpaMMbl CIELHAINTETa 10 HarpasieHuro noarotoBku 04.05.01.
«DyHIaMeHTallbHasl ¥ IpUKIaHas XUMUsD». 3ydaeTcst B 6-M ceMecTpe.

Pe3yJIbTaTbI OCBOEHHUSI AN CHMILINHBI « BBIYHCJIUTEIbHBIE METOAbI B XUMHI

Ko H HaHMeHOBaHMe KOMIeTeHIMIi | HNupukaropsl Jeckpunropsbl
YuuBepcaiabubie komnerenunu (YK)
YK-1 Crnocoben ocymecrBiasarh | YK-1.1. AHanuzupyet 3HaTh: CBOM  JIMYHOCTHBIE
KPUTUYECKUi aHAJIM3 MPOOJIEMHBIX | IPOOIEMHYI0 CHUTYallMI0 Kak 0COOEHHOCTH M PECYpPCHI
CHUTyaluii Ha OCHOBE CHCTEMHOIO | CHUC-TEMY, BBISIBIISISE ee | YMeTb: ajeKBaTHO OIICHUBATb
NoJIX0/1a, BbIpAa0aTHIBATh | COCTABAIONINE U CBA3U CBOU CIIOCOOHOCTH u
cTpaTeruio aecTBui MEXIY HUMH BO3MOXKHOCTH C COOTBETCTBHEM
KOHKPETHOHN CHTyalnu
Buiagerb: HaBBIKAMHU camopauar-
HOCTHKH JINYHOCTHBIX KOMMY-
HUKAaTUBHBIX CIIOCOOHOCTEH B
JISTIOBOM B3aMMOJECHCTBHU
YK-1.2. Kpuruuecku 3HaTh: CIOCOOBI camo-
OLICHUBAET HaJIe)KHOCTh COBEpIICHCTBOBAaHHS CBOEH Jie-
UCTOYHHUKOB  MH(OpMALH, ATENLHOCTH C YYETOM CBOMX
paboTaer ¢ MPOTUBOPEYMBOHN | JIMUHOCTHBIX, JIEJIOBBIX, KOM-
uHdopmaneid M3 pasHbIX MYHHKATHUBHBIX Ka4eCTB
HCTOYHHKOB YMeTb: ompenensth NpUHOPHU-
TETHl JIMYHOCTHOTO M mpodec-
CHOHAJIBHOTO POCTa
Buagerp: mpuemamm  mene-
MoJaraHusi ¥ IUIAHUPOBAHUS
cBoel mpodeccHoHaTbHON [es-
TENILHOCTH
YK-1.3. Pa3pabateiBaeT u 3HaTh: BO3MOXXHBIC BAapUAHTEHI
COJIep)KATENIbHO ~ apryMEHTH- | PELICHHs THITUYHBIX 33/1a4
pYeT CTparerdio peuieHHss | YMeTh: HCIIOJb30BaTh HHCTPY-
mpobJIeMHOIl  cuTyalmu  Ha MEHTHI HEIPEPBIBHOIO CaMo00-
OCHOBE CHUCTEMHOT'O u | pazoBaHus
MEXANUCIMIUTMHAPHOTO Buiagerb: MeToaMKaMu camo-
10JIX0JI0B pa3BHUTHS U caM0o00pa30BaHus

Oouenpo

(deccuonanbubie komnerenuun (OIK)

OIIK-4 Cnoco6eH njiaHupoOBaTh pa-
00Tbl XMMHYECKOl HAaNpaBJICHHOC-
TH, oOpalaTpIBaThb W MHTepIpe-
THPOBATH MOJYYCHHBIC Pe3yJIbTATHI
¢ HCHOJIb30BAHHEM TeOPeTHYeCKUX
3HAHHH M NMPAKTHYECKNX HABBIKOB
penieHus MaTeMaTH4YeCKHX "
uznyecknx zagau

OIIK-4.1. Ucnomp3yet 6a30BBIE
3HAHUSA B 00JIACTH MaTeMaTHKU
U (QU3MKH TPU TUIAHUPOBAHHHU
paboT XWMUYECKOW Hampas-
JIEHHOCTHU

OIIK-4.2. OGpabatbiBaeT aaH-
HEIE C UCIOJIL30BAHUEM CTaH-

JApTHBIX  CIOCOOOB  amIpok-
CUMAallM¥ YHUCIIEHHBIX Xapak-
TEPUCTHUK

OIIK-4.3. NntepnperupyeT pe-
3yNBTaTHl XUMHYECKIX
HAONIOACHUI C WCHOJb30Ba-
HUEM (U3UYCCKUX 3aKOHOB U
MIpeICTaBICHUI

3natb: CriocoObI pemIeHus 3a1aq
C IPUMEHEHHEM HH(POPMALIUOH-
HO-KOMMYHUKAIIHOHHBIX TEXHO-
JIOTHA ¥ BEIYUCIIATENLHBIX CPEI-
CTB C y4eTOM HH(OPMAIIMOHHOMN
0e30MacHOCTH

YwMmerb: PaboTats c pazmemamu
WH(POPMAMOHHBIX TEXHOJIOTHIA,
pemarh 3a1a4u npodheccruoHab-
HOH J1eATEJILHOCTH Ha OCHOBE
nH(HOPMAMOHHON 1 OUGIHMOTpa-
(brgeckoi KyJabTYpHI C IPUMEHE-
HUEM WH(POPMAIMOHHO-KOMMYHHU-
KAI[MOHHBIX TEXHOJOTHI M BBIYKC-
JUTENBHBIX CPEJICTB C YUCTOM




UH(POPMAIIMOHHON 0€30MaCHOCTH
Baagers: HaBbikamu ucnosb30-
BaHUS 3aJad NpOoQecCHOHATBHON
JIeATeIbHOCTH Ha OCHOBE UH(DOP-
MaIroHHOH 1 oubnmorpadudec-
KO# KyJIbTyphI C IPUMEHEHUEM
nH(pOPMAIMOHHO-KOMMYHHKAIIH-
OHHBIX TEXHOJIOTHI U BBIYHCITH-
TENBHBIX CPEJCTB C yYETOM HH-
(hopMaIMOHHOM 6e30MaCHOCTH

CTpyKTypa M cojiep:kaHue TUCHUNTUHbI

4.1. CTpyKTYypa AMCHUILIHHBI

Buj yueOHOiIi padoThI Bcero yacos 6 cemecTp
OO01ast TPYA0EMKOCTh TUCIIMILIHHBI 180 180
AyIUTOpHBIE 3aHATHS 120 120
Jlexkuuu 36 36
JlabopaTopHBIE 3aHATHS 84 84
CamocrosTenpHas paboTa CTYICHTOB 60 60

4.2. Copep:xaHue JMCHUIIHHBI

1. BBeneHue B unciieHHBIE
METOIBI

3anauy, TpeOYyIOLIME YUCICHHOTO PEIICHHUS U JOITyCKAIOLINe
yucieHHoe pemenne. O6aacTh MPUMEHUMOCTH YHCICHHBIX METOIOB.
Tumnsl pemaemMsIx 3a7a4d. BeraucnuTensHbIe METO/bI YKBUBATIEHTHBIX
peoOpa30BaHNi, METO/IBI aNIIPOKCUMALNH, TIPSIMbIE METOIHI,
UTEPAIIOHHBIE METOIbI, METOIbI CTATUCTUIECKUX
ucnbITanui(MeTo 61 MonTe- Kapino).KoppektHocTh
BBIYHCIINTEIHHON 33/1a9H.

2. OCHOBEI
MPOrpaMMUPOBAHUSI

OCHOBHBIE TIOHATHSI ¥ TEPMHUHBI: MOJIETIb, AJITOPUTM, OJIOK- cXeMa
HIporpaMMsl, mporpamMma aiast OBM, sS3bIKkM HU3KOTO U BBICOKOTO
YPOBHSI, UHTEPIPETALUS U TPAHCIIALUS TeKCTa NporpaMmbl. OCHOBBI
s3bika BASIC. Tuns! BesnunH. KoHCTaHTBI M IepeMeHHble. MacCuBbI
nepeMeHHBIX. ApudMeTnyeckre BopakeHus. [1opsiiok BBITOTHEHHS
apuMeTHYSCKUX ornepaiuii. Vicrnonp30BaHie CTaHIapTHBIX
Maremaruueckux QyHkuui. CTpyKTypa nporpaMMsl: paszes
OTIHCAaHMA U pa3fiell OIepaTopoB.

Jlormueckue BeIpakeHus. OniepaTopsl: MPUCBOSHHS, BBOJA U BEIBOA
3HaYEHUH, OpraHu3alyy HUKIOB U pa3BeTBiIeHUU. [Ipouenypsl u
(hyaxunn. BHenmane ¢aiiner qaHHBIX.

3. Brrancnenns mo
ABTOHOMHBIM QJITOPUTMaM

Tunel aBTOHOMHBIX aJITOPpUTMOB. [IpuMepbl aBTOHOMHBIX
aJ'IFOpI/ITMOB B XUMHWYCCKHUX 3aJa4daX: BBIYUCICHNUE TCIINIOEMKOCTHU
BEIIECTB: BRIYUCIICHNE CPpeIHEH ITMHBI CBOOOHOTO TIpobdera
MOJICKYJI; BRIYHCIICHUE MOJIbHOW JOJIA OJJHOOCHOBHOM KHCJIOTBHl H
COOTBETCTBYIOIINX aHHOHOB Kak (pyHKIuu. [ToctpoeHne OI0K-
CXEMBI IPOTPAMMBEI JUIS PacdeTa TEKYIIUX KOHIICHTPAI[UH B CUCTEME
C TpeMs arperaTamMu




4, Brraucnenune xopHei
YpaBHEHUH

Tunel ypaBHeHUH( THHEHHBIC, aTeOpandecKue, TPaHCIIEHCHTHEIC)
Jluneapuzanuys HeNMHEWHBIX ypaBHEHUH. [IpuMepsl XUMUYECKUX
3a7a4, NPUBOASIINX K HEOOXOANMOCTH OTBICKaHUS KOPHEH
YpaBHEHHI: YpaBHEHNE COCTOSHHE HCaIbHOTO Ia3a; BEIUMCICHUE
CTETICHH MPEBPALICHUS B PABHOBECHBIX I'a30BBIX PEAKIIHSIX;
BBIYHCIICHHE PACTBOPOB CIIA0BIX KUCIIOT; BEIYUCIICHUE Oy(hepHBIX
pPacTBOpOB.

OCHOBHEIE AJITOPUTMBI HAXOKACHU L KOpHeﬁ ypaBHeHHﬁ: MECTOAbIL
TMOJIOBUHHOT'O ACJICHUA; METO XOPA; METO HpOCTOﬁ uUTCpalunu;
METO HI)IOTOHa(KacaTeJ'H)HLIX); METOA CEKYHINX bnok- cxema
MMporpaMMbl JJId HAXOXKACHHA PABHOBECHBIX KOHICHTPAlUU ra3oBoi
pCakuu 1o 3aJIaHHOM KOHCTaHTE paBHOBECHUA MCTOAOM HrroToHa.

5. CucTeMbl TMHEHHBIX
YpaBHEHUU

Cuctemsl muHeHHBIX ypaBHeHUA(CJIY). Xumuueckue 3aaauu,
npuBoAsIIKe K HeooxomumocTu pemenus CJIY: onpenenenue
00BeMa KOMIIOHEHTOB CIUIaBOB; IIPUTOTOBICHUE CMECeH XMMUYECKUX
BEILECTB TPEOYEMOTO COCTaBa; ONpEIEICHHE KOHIICHTPAINH BEIIECTB
1o 3akoHy bapa.

OcHoBHbIe anroputmbl perrenus CJIY. Matpuunas gpopma.
CoBMmectHas 1 HecoBMecTHast CJIY. Ilpsimble meToasl :MeTon ["aycca,
METOJ UCKITF0UeHHs, MeToa Kpamapa v BEIYUCICHHE OIIPeNeITUTEICH.
UtepaunoHHble METOABI: METO IPOCTON UTEPALIUU, METOA 3EHAETS.
[Ipumep nporpammel HaxoxaeHus kopHeit CJIY meTonom 3eiinens.

6. YuciieHHOE
HHTErPUPOBAHUE

HpI/IMepLI XUMHYCCKUX 3aaad, HPUBOAANIUX K HCO6XOI[I/IMOCTI/I
YUCJIICHHOI'O UHTEIPUPOBAHMS: BBIYUCIICHUE JICTYUCCTHU ra3a,
BBIYUCJICHUC TCIIJIOEMKOCTHU TBEPABIX TCJI, MOACIUPOBAHNC HpOCTOﬁ
MEPETrOHKU.

MeTOI[BI YHUCJICHHOI'O UHTCIPUPOBAHUSA: METOL Tpar{eunﬁ, METOAbI
JICBBIX, ITPABBIX U CPCAHUX NPAMOYT'OJIbBHUKOB, METO/] CumMriicoHa.

7. Huddepennnansapie

HpI/IMepH XUMHYCCKUX 3aad, HPUBOAAIIUX K HGO6XOI[I/IMOCTI/I

YpaBHEHHS penienust U pepeHInanbHBIX YPaBHEHUIT: HHTETPUPOBaHNE
i depeHnnanbHBIX YypaBHEHUH (HOPMaTbHON KHHETHKA
XUMHMYECKHX peaKIHii, OMCaHKe SBICHUH nepeHoca. MeToasl
penienust U pepeHnnanbHbIX YpaBHEHUI: MeTo 1 Dieipa, MeTo
Pynre-Kyrra. Pemenue npsmoil 3a1aun XuMHUECKOH KUHETUKH IS
KOHCEKYTHBHBIX XUMHUUECKUX PEAKIIUii.

8. Craructuueckas O06paboTKa JaHHBIX METOJOM HAaUMEHBIINX

obpaboTka kBagpaTtoB(MHK).JIuneitasrit (MHK).Cratuctiueckue

9KCHEPUMEHTATBHBIX XapaKTepUCTHKH OIIEHOK IMapaMeTpoB Mojenu. VaTepromsanns

JT@HHBIX TabIMYHO 3aJaHHON (QyHKIMU. IHTepIOIAIMOHHBII MHOTOWIEH

Jlarpanxa. ®@akTophl, ONMPEACIISIONINE TOUHOCTh HHTEPIIOJSALINH.
[ToHsTHE CXOAUMOCTH UHTEPIIOIAIIMOHHOTO TIporiecca. CrutaiHbl U
ux cBoiicTBa. [TocTpoeHre KyOUYIEeCKOTr0 HHTEPIOISIIMOHHOTO
CIUTaifHa

06p33OBaTeJIl>Hl>le TEXHOJOTIHH

[Ipu mOATOTOBKE CIIENHAINCTOB-XUMHUKOB HCIIOIB3YIOTCS CIIEAYIOMNE OCHOBHBIE ()OPMBI IIPOBEICHHUS

y4eOHBIX 3aHATHIH:
- UHTEPaKTHBHBIC JICKIINH;
- JIGKIMH Npecc-KOH(pEepEeHIINH;




- TPEHUHTH ¥ CEMHUHAPBI PO Pa3BUTHIO MPOPECCHOHATBHBIX HABBIKOB,
- TPYNIIOBBIE, HAYYHBIC JUCKYCCHH, 1e0aThI

6. | Ucnmoab3yeMble pecypchl HHPOPMALHOHHO-Te1eKOMMYHUKAMOHHOM ceT «Internet; nngopmanuonnbie
TEeXHOJIOTHH, IPOrPpaMMHbIe CPeJIcTBa U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

HNudopmanuoHHoe odecneyeHue
0a3bl AAHHBIX, HHPOPMALHOHHO-CIPABOYHbIE H OMCKOBBIE CHCTEMBbI
http://fizrast.ru/sitemap.html
http://www.don-agro.ru
http://xn-80abucjiibhva.xn-plai/
http://www.agroxxi.ru/ (PI'B)
http://elibrary.rsl.ru Hayunast anextpoHHas Oubianorexa
http://elibrary.ru/default.asp Poccuiickas HanmoHanbHas 6nbIHOTEKA
http://primo.nlr.ru http:/nbmgu.rulnexkrponnas 6ubimoteka Poccuiickol rocynapcTBeHHOM
6ubnuoreku

7. | ®opMBbI TEKYIIEro KOHTPOJIs

TECTOBBIH KOHTPOJIb, KOHTPOJIbHBIE PAOOTHI

8. | ®opMa MPOMeKYTOUHOT0 KOHTPOJISI

3auer

Pazpadoruuk: x.¢p-M.H, npodeccop Manbcaros M. X, cr. npen. kadeapsl matemaruku u UBT T'opbakosa 3.C.



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

