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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. Byxapos M.C. (Kadgenpa HeopraHM4eckoi XuMum, XuMmieckuii
UHCTMTYT uM. A.M. Bytneposa), Mihail.Buharov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
MK-5 CnocobeH pelwaTb cTaHhapTHbIe 3a4a4u Npy NPoBELEHNN NCCNenoBaTENbCKOM
paboTbl B BoIBpaHHO 06nacTvt XMUK, B TOM YACHE C NCMONb30BaHNE KOMMbIOTEPHbIX
TEXHOMOrnM

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:

o6LWwue 3aKOHOMEPHOCTM NPOTEKAHNS XMMUYECKUX peakuuii B pacTBopax 1 TBEPLON oase, OCHOBbI XVMUYECKON
TEPMOOVHAMYVKM OCHOBHbIE TUMbl KOOPAVHALMOHHbIX MONM3LPOB METANIOB, OCHOBHbIE TUMbI MOMNSLEPHbIX
KOMIMNEKCOB.

JonxeH ymeTb:

npencrtaensAaTb Ha6op paBHOBeCMM B Buge CTeXMOMeTqueCKOM mMaTpuubl, NPOBOOUTb pacyeT paBHOBECHOIo coctaBa
C ncnonb3oBaHneM naketa Matcad, paccynTbiBaTh reoMeTpmnyeckmne napameTpbl KOOPOANHAUNOHHBIX NONNa4p0oB

JonxeH BnaneTb:

TEOPETUYECKNMU 3HAHUSAMUN O XMMUYECKOM 3KCMEPUMEHTE U BO3MOXHOCTSAX CTATUCTUYECKUX NPeacTaBneHnin npu
Ka4yeCTBEHHOM U1 KONIM4eCTBEHHOM ONMNCAaHNK CNOXHbIX PABHOBECHbIX CUCTEM

JlonxeH 0eMOHCTPUPOBaTbL CMOCOOHOCTb Y FTOTOBHOCTb:

TeopeTuyeckme 3HaHNS 0 XMMUYECKOM 3KCNEPVMEHTE U BO3MOXHOCTU CTAaTUCTUYECKUX NMPeacTaBneHnin npu
Ka4yeCTBEHHOM W1 KONIM4eCTBEHHOM ONMUCaHNN CNOXHbIX PABHOBECHbIX NCTEM

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gncuunnuHa (Moaynb) BkAoveHa B pasgen "61.8.1B.05.02 OucumnaumHel (Mogynum)" OCHOBHOW
npocpeccroHanbHoi obpasoBatensbHoi nporpamMmbl 04.05.01 "dyHaameHTanbHas v NnpuknagHas xmMus (AHanmTuyeckas
XUMUS)" 1 OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.

OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. O6bem gucuunanHbl (MOAyns) B 3a4eTHbIX eQuHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHYyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHMUL(bI) HA 72 Yaca(oB).

KoHTtakTHasi paboTa - 37 yaca(os), B TOM 4yucne nekuun - 18 yaca(os), npakTunyeckme 3aHsTus - 18 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositennHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 6 cemecTpe.

4. CopepXxaHue ouCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tema 1. He3zaBncrMbie KOMNOHEHTHI 1
1. |MaTpuubl CTEXMOMETPUM B 6 1 1 0 1
XVIMUYECKUX peakLmsX.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Paspgenbl pucuMnInHbI / MX TPy A0EMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUSA paboTbl
Tema 2. ®Dopmbl yyeTa
2. [maTepuanbHoro 6anaHca v ycnosui 6 1 1 0 2
paBHOBECUS.
Tema 3. NocTaHoBKa 06paTHbIX
3 [xMMmyeckmx 3ana. MonenbHbii 6 1 1 0 5
" |o6BEKT 1 ero HEN3BECTHbIE
COCTOSIHUS.
Tema 4. 9KcnepuMeHTanbHoe none
4. |HabnoneHwnin. Teopetudeckoe nosne 6 1 1 0 2
n3mepeHuii

Tema 5. Mogenu
9KCMNepUMEeHTanbHoro MmaTepuana.
5. 3aKoHbI pacnpenenexus 6 1 1 0 >
BEPOSITHOCTEN HaxoXaeHus
9KCMNEPUMEHTANbHOIO 1
TEOPEeTMYECKNX NONEN.

Tema 6. MNpsiMble 1 obpaTHble 3aaa4m

6. [MMHeckoro pasHoBecus. 6 1 1 0 >
" |MatemaTnyeckas TpakToBKa.

duamnyeckasn TpakToBka

Tema 7. KonnuectBeHHble obpaTHbie
7. [3apaymn. Tvnosble Moaenu 6 1 1 0 2
aKcnepuMeHTanbHOro marepmana

Tema 8. dyHkuUMM 06pa3oBaHns B

8 LByx6a3UCHbBIX 1 MHOro6a3nCHbIX 6 1 1 0 5
" [cMcTemax no faHHbIM

PUBNKO-XMMUNYECKUX U3MEPEHMWIA.

Tema 9. HekoTopble TUNoBbIE
g, |oUeHOuHbIe NpoLeaypbI. MeTon 6 1 1 0 5

" IMakcmMManbHOro npaenononobus.
DyHKUMM JOCTATOYHOro npuema.

Tema 10. OnncaHne MOHOSOEPHbIX
10.|[koMnnekcos ¢ KOOPAVHALIMOHHbBIMU 6 1 1 0 2
ymncnamm 5-12

Tema 11. MeTtog monekynsipHown
11.|mMmexaHuku. Monoenb 6 1 1 0 2
Hawesckoro-lnsmoBaToro

Tema 12. TOPCMOHHbIE NOTEHUMANDI.
12. PaBHoBecHe KOHhOpMEPOB 6 L 1 0 2

Tema 13. MeTon napaMarHMTHOro
13. OByny4YenpenomMneHus 6 1 1 0 2

Tema 14. KoHcTaHTa

14. KoTtToHa-MyTOHa v KOoHCTaHTa 6 1 1 0 5
napamarHuTHoOro

OBYyny4yenpenomneHns

Tema 15. MogenvposaHue
15, [<OHCTaHTbI NapamarH1THOro 6 1 1 0 5

OBYNy4YenpenomMneHns ¢ NoMoLLbO
METOAa MONEKYNSAPHON MEXaHUKN.

Tema 16. CTpykTypa MOHOTapTparToB
16.[naHTaHomnos. MogenuposaHne 6 1 1 0 2
NMraHgHoro ckeneta

Tema 17. YueT rugpartHoro
17.|okpyxeHusi, Bbibop Hanbonee 6 1 1 0 2
3HAYMMbIX CTAPTOBbIX CTPYKTYP

CrpaHnua 4 n3 12.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

N Pa3nenbl aucuunIvnHbl / Cemect NX TPyAOEeMKOCTb CamocTtosiTenbHas
Moayns P (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 18. OcHOBHble cocTaBnsiowme
18.|nogxona Kk MoaenMpoBaHuio 6 1 1 0 2
CTPYKTYpPbl KOMMnekca

Ntoro 18 18 0 35

4.2 CopepxaHue aUCUUMIUHBI (MOBYNS)
Tema 1. HesaBucUMble KOMMOHEHTbI U MaTPULLbl CTEXMOMETPUMN B XMMUYECKUX peakLUNAX.

STaﬂbI pa33v|Tv|s| peuJeva ﬂpSIMbIX n 06paTHbIX 3agad I'Ipl/l KonnyectBeHHoO-Ka4yeCTBeHHOM onmcaHnn XMMm4yeckmnx
MCCﬂe,D,OBaHMIZ. Hes3aBuncrnMble KOMMOHEHTbI U ManVIleI CTeXI/IOMeTpVII/I B XMMNYeCKNX peaKuvmx. I'Ip;lmaﬂ 3agada -
onpeneneHne COCTOSIHUS TEOPETUYECKOrO NONS B NPOCTPAHCTBE HAONIOAEHUIA KaK (YHKLMS COCTOSIHWUSA MOLENBHOMO
obbekTa.

MeToabl nx onpeneneHus. MeTtoabl MUHUMM3aUN neTepMnHaHTa MaTpuubl Bbl6paHHbIX 6a3nCHbIX 4acTuu.

Tema 2. dopmbl yueTa MaTepuanbHOro 6anaHca v ycnoBuii paBHOBECHUS.
HesaBnCrMble KOMMOHEHTbI 1 MaTPULbl CTEXMOMETPUMN B XUMUYECKNX PeaKLUsIX.

CDOprI ydyeTta MatepunasibHOro 6anaHca u yCJ'IOBI/II7I paBHOBECHKA. MaTtematnyeckoe onnucaHne XMMMYeCKnx CUCTEM MOXHO
npoBOONTb C NCMONb30BaHNEM NVHENHOM anre6pb|. I'Ipvl 3TOM KOMIMOHEHTbI MOXHO noapa3nenntb Ha 3aBMCUMbIE N
He3aBucumble. Toroa H|06YIO 4acTumuy MOXHO Nony4nTb No peakuunu, BK/toYatollel Bce 6a3ncHbIe 4acTuLbl.

Tema 3. NocTraHoBKa 06paTHbIX XuMUYeckux 3aaad. MoaenbHbin 06BHEKT U ero HeM3BeCTHbIE COCTOSIHUS.
MogenbHbI 06 BEKT 1 €ero HEM3BECTHLIE COCTOSIHIS.

MonenbHbI 06EKT - COBOKYMHOCTb MCTOYHMKOB Monei B o6nactu HabnoaeHnin, xapakTepmayemyto MHOXECTBOM
BO3MOXHbIX COCTOSIHWI ANSi KOTOPbIX HA OCHOBAHUW U3BECTHLIX 3aKOHOB MPUPOAbI, MOTYT BbiTb NpeackasaHbl
oXupgaemble 3Ha4eHus nonei. Tpy TUMOBbIe Pa3HOBUAHOCTA HEU3BECTHLIX COCTOSIHUI MOAENbHOro o6bekTa:

a) KayecTBeHHbIE COCTOSHNS
6) KonnyecTBeHHble COCTOSHUS
B) KayecTBEHHO KONMYECTBEHHbBIE COCTOSHUS

Tema 4. 3kcnepumeHTanbHoe none HabnwaeHun. TeopeTnyeckoe none N3MepeHui

3KCI'IepI/IMeHTaJ1bHOG none HabnooeHWi. TeopeTquCKoe none Cp&BHGHI/IVI. CDyHKLI,I/II/I npsMOro pac4derta TeopeTn4eckoro
nonsa gng metonos pH-MeTpI/II/I, CMeKTpooTOMETPUIN, METOLAA PACTBOPMMOCTU, MeTO4a AMP 1 noTeHUunoMeTpmn4eckoro
metoga. MoXHO BblAENNTb HECKONBLKO CNy4aeB: BEKTOP M3MepseMblX CBOWCTB COOEpPXUT 3NEeMeHThbI, oTnn4yarwmnecs ans
KaX oW KOMMIEKCHOM popMbl MPON3BOJbHbLIM 06p3.30M; BENNYMHbI BCEX (PaKTOPOB NHTEHCMBHOCTMW PaBHbI HYMIO 3a
NCKNKo4YeHneM 0OHOro; HEKOTopble 31IeMEHTbI BEKTOPA paBHbl Mexay 0060I7I, a OCTal/ibHbl€ PaBHbIl HY/KO; 3NEMEHTDI
BEKTOpa CyTb CTEXMOMETPUYECKNE KOIPPULMNEHTBI MO O[IHOW 13 6A3NCHBIX YacTuL.

Tema 5. Monenu aKcrnepuMeHTanbLHOro marepuana. 3akoHbl pacnpegeneHusi BePoOSTHOCTEN HaxoXaeHUs!
3KCMEepPUMEHTaNIbHOro U TeopeTUYECKMX None.

Mogenu akcnepumMeHTanbHOro Matepmana. 3akoHbl pacnpeaeneHuns BEPOSTHOCTEN PACXOXAEHNS 9KCNEepPUMEHTanbHOro
1 TEOPETUYECKIMX NONel. JIMHEHbIe 3aKOH U METOL MakCUManbHOrO NpaBLononobus (aBpucTrYecknin meton). Ans
hVKCUMPOBaHHOro Habopa AaHHbIX U 6a30BOM BEPOSTHOCTHOW MOLENN, UCMONb3Ys METOL MakCUManbHOro
npaenononobus, Mbl MONMyYM 3HAYEHWS MapPaMETPOB MOLENM, KOTOPbIE AENAT AaHHbIe "6onee 6nmM3knmMmn" K peanbHbIM.
OueHka MakcManbHOro Npaenononobust AaéTt yHUKamnbHbIA U NPOCTOW Crocob onpenenvTb PELEHUs B Clyyae
HOpPManbHOro pacnpeneneHus.

Tema 6. npﬂMbIe n 06paTHbIe 3apadyn Xmmmn4yeckoro pasHoeecusi. Marematuueckas TPaKTOBKa. dusnueckasn
TPaKTOBKa

MpsiMble 1 obpaTHbie 3aaa4n XxumMmyeckoro pasHoeecus (CPESSP).

MaTemaTuyeckas TpaktoBka. duanyeckas TpakToBka. NpsiMas 3apaya pacyeta paBHOBECHOMO COCTaBA CNOXHOM
cuctembl. ObpaTtHas 3agada. OnpeneneHvre TepMOLMHAMUYECKMX U KAYECTBEHHBIX NapaMeTpoB B 3KCMEPUMEHTANIbHOM
none Ka4eCTBEeHHbIX N KONMYECTBEHHbBIX HABNIOAEHWIA.
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Tema 7. KonnuectBeHHble ob6paTHbie 3agadun. TUnoebie MOAENM 3KCNEepPUMeHTaNbHOro Matepuana
KonnuyecTtBeHHble obpaTtHble 3aaauu.

TvnoBble MOAENV 3KCNEePUMEHTANIbHOrO MaTeprana. Mogenu npsiMbix uamepeHnin. Moaenu KoCBeHHbIX U3MepPeHuii ¢
NIMHEHOM 3aBNCMMOCTbBIO MOLENBbHOMO NONS OT HEM3BECTHLIX NapaMeTpoB. B obwem cnyyae matemaTnyeckas obpaboTka
3KCNepMEeHTanbHbIX AaHHbIX MPECeayeT Lenn HaxoXAeHUs MO4eNn n3y4aeMoro o6bekTa 1 onpeaeneHus
napameTpoB, XapakTepuayoWwnx aTy MOLESb.

Tema 8. PyHKUMM 06pa3oBaHUs B ABYX6a3MCHbIX U MHOrO6a3UCHBLIX CUCTEMaX MO AaHHbIM PU3NKO-XUMUYECKUX
n3MepeHun.

DyHKUMM 06pa3oBaHus B ABYXHA3UCHBIX 1 MHOFOHa3UCHbIX CUCTEMaX MO AaHHBIM (OU3NKO-XUMUYECKUX UBMEPEHMIA
(pH-meTpun, AMP-penakcaumun. MetToga pacTBOPUMOCTH, CIEKTPOCKONMM 1 NoTeHUMoMeTpun). CpenHee YnCcno Monekyn
KoMnoHeHTa b(i) oTHocuTenbHO b(j) NnpeacTasnseT KONMYECTBO KOMMOHEHTA, CBA3AHHOIO B CPEOHEM Ha OAMH MONb b(j)=
b(2): n=(b(1,0)-b(1))/b(2) Ncnonbays ypaBHeHns MaTepuanbHoro 6anaHca ans nonei HakonneHns, yHKLMI0
06pa3oBaHMsi N MOXHO BbIPa3nTb Yepes [0NN HAKOMNEHUS| KOMMIEKCOB.

Tema 9. HekoTopble TUNOBbIE OL,EHOYHbIE Npoueaypbl. MeTon MakcuManbHoro npaspononobus. PyHkuUm
JA0CTaTo4YHOro npuema.

HekoTopble TUNoBbie OLeHOYHbIe Npoueaypbl. OLEHNBaHME C UCMONb30BAHNEM rOTOBbIX TEOPETUYECKMX PELIEHUIA.
Mpou3BONbHbIN HABOP OLEHOYHBIX NpoLenyp.AoANTUBHAS MOLENb 3KCNEPUMEHTANIbHOro MaTepurana. Meton
MakCMMarnbHOro npasaononobus.dyHKUMM oCTaTouHOro npuema. B cnyyae, ecnv cnyyaiHas KOMMOHeHTa
HeKoppennpoBaHa, PyHKLUS LOCTAaTOYHOro NpremMa CoBnaaaeT ¢ (oyHKUMEN MeTOAa HaMEHbLINX KBanpaToB.
3aMeyaHusi OTHOCMTENbHO ONTUMaNbHbLIX METOLOB OLEeHVBaHNUS. MeToA HauMeHbLIMX KBaApaToB.

Tema 10. OnucaHue MOHOSAOEePHbIX KOMM/IeKCOB C KOOpAUMHAaUNOHHbIMU YUCNaMU 5-12

OnvcaHne MoHOSILEePHbIX KOMMIIEKCOB C KOOPAUHALMOHHBIMY Yiucnamm 5-12. KoopauHauuoHHoe yucno 4. Cnyyai
6onblueit BbIrOAHOCTU KBALPATHOro OKpyXeHusi. KoopamHaumoHHoe Yncno 5. Hanbonee sHepretTnyecky BeirogHas
goopma - TpuroHansHas Gunupamuoa. DakTopbl, CNOCOHCTBYIOWME SHEPTETUYECKON BbIFOAHOCTW KBaApaTHOM
nupamuabl. KoopamHaunoHHoe Yncno 6. OcobeHHOCTM MOHO- B1C- U TPUC -XenaTos.

Tema 11. Meton monekynapHon MmexaHuku. Mogens [awesckoro-lfnsmosaroro

CoBpeMeHHOe cogepxaHue NoHATUS "CTPyKTypa Monekynbl, komnnekca". MpuHumn BopHa- Onnexreiimepa. Metog
MONeKynsipHoi MexaHuku. CunoBoe none 1 ero noTeHumanbHble goyHKUMKU. PasnnyHble cnocobbl 3aaaHns reoMeTpuu,
BHYTpeHHMe koopauHatel. Moaens Jawesckoro-MnsMoBartoro

TopcroHHbIe NoTeHumansl. PaBHoBecue KOHOPMEPOB.

Tema 12. TopcnoHHbIe NOTeHUManbl. PaBHoBecue KoOHhopMepoB

HeobxoanMocTb BBELEHUS TOPCMOHHbBIE MOTEHLMANOB, X HECBOAMMOCTb K APYrM Tunam B3avmogenctauii. Obwuin Bug,
pasnoXeHnst TOPCUOHHOM aHeprumn B psi dypbe. TOPCUOHHBIE NOTEHLMANBI, ONUCHIBAIOLWME BHYTPEHHEE BPALLEHNE B
3aMeLLEHHbIX ankaHax.

TOpCI/IOHHbIe noTteHuwnanbl Kap6OKCI/I - rpynn B 3aBUCUMOCTN OT CTENEHN NOHN3aLNN. PasHoBecune KOHdpopmepoB

Tema 13. MeToa napaMarHUTHOro ABYNyYenpenomMneHus

MeTon napamarHuTHoro ABynyyenpenomneHus. Kpyroeoe v niuHeiHoe ABynydenpenomneHune. KeagparmyHas
3aBMICUMMOCTb [BYNy4ernpenoMeHns OT HanpPsSXXeHHOCT MarHUTHOrO NOAs ANs UCTUHHBIX PacTBOPOB. Bknaabl
ONaMarHUTHOro, NapamarHMTHOro 3gCPEKTOB U TMMNEpProsNsipU3yemMocTy.

SkcneprMeHTanbHas cxema HabnaeHns agocpekTa MarHUTHOrO ABYYHENPENOMIEHUS.

Tema 14. KoHcTtaHTa KoTTOHa-MyTOHa U KOHCTaHTa NnapamarHUTHOro AsynydenpenoMneHus

KoHcTaHTa KoTToHa-MyToHa 1 KOHCTaHTa napamarHMTHOro asynyyenpenomieHums. CnocobHOCTb MOnekynbl K
OopveHTaumny BHEWHUM MarHUTHbLIM NONEM ONPenenseTcs COOTHOWEHNEM KOMMOHEHT TEH30pa MarHUTHOW
BOCMNPUMMYMBOCTU, & B3aNMOLENCTBUS CO CBETOM - KOMMOHEHTaMUN TEH30pa ONTUYECKOW NONSIpU3yeMOCTH.
MonekynsipHas xapakTepucTika OByny4enpenomneHns MoXeT bbiTb NPeacTaBneHa kak pa3HoCTb pedopakuumii ons
06bIKHOBEHHOPO 1 HEOBLIKHOBEHHOTO NyYeit.

Tema 15. MopenmpoBaHue KOHCTaHTbl NapamMarHUTHOro AOBYNyYenpenomMaeHus ¢ NOMOLLbLIO MeTona
MONEKYNAPHON MeXaHUKWU.
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MO,EI,eﬂI/IpOBaHVIe KOHCTaHTbl napaMarHMTHOro asyny4dyernpenomneHns ¢ noMoLwbio MeTooa MOﬂeKyﬂflpHOVI mMexaHukun. [ns
pacyeTa reoMeTpmn KOMMIEKCHOro coeanHeHns B Cunosoe none HeobXx0,AUMO BBECTM onpeneneHHble KOPPEeKTUBDI. B
cny4yae UMKNNYeckux gpparMeHToB B KOMMnekce HeobX0AUMO HanoXuTb yCcnoBus CTaArnBaHns Ha 3aBUCUMbIE CBA3N.
HeobxonouMbl faHHbIE MO NOHHbBIM pagonycam noHoB MeTasinos 1N OJINHaM CBA3EN MeTa- NMUraHm.

Tema 16. CTpyKTypa MOHOTapTpaToB NaHTaHouAoB. MogenvpoBaHue nMraHaHoOro ckenerta

nepBbIM 3Tanom B oNTMn3aunim reoMeTpmn MOHOTAPTPAaTOB NAHTAHOUOOB MOXHO CHUTATb ONTUMN3ALUNIO reoOMeTpuin
nuraHgHoro ckeneta. AnnHbl cBSI3e naHTaHoMp - ,D,OHOprII7I aTOM Kucnopona Hano B34Tb Kak cpenHee 3Ha4eHne 3
BbI60pKI/I Ona poacTBeHHbIX coeanHeHnin. ns pacyeTa napaMeTpoB NoTeHUmnana HeBaneHTHbIX B3aMMOOENCTBUI
HeobX0AUMbI iaHHbIe Mo MOHHOMY pagunycy naHTaHounna c Hanbonee BEpPOATHbIM KOOPpANHALUWNOHHbBIM YAC/IOM.

Tema 17. YueT rugpaTtHOro oKpyXeHusi, Bblbop Hambonee 3HauMMbiX CTapTOBbIX CTPYKTYP
KoopavHaumoHHas cgpepa MoHa naHTaHouaa, cogepxallas nMraHa, 4onxHa

ObITb [OMONHEHA MONEKyNnamy pacTBopuTens (BoAbl) ANs co34aHns Hambonee BEPOSTHOrO KOOPAMHALMOHHOMO YMcna.
Mpw aTOM, ecnu cunTaTb TAPTPATO-NUraHL TPMAEHTATHBIM, Heobxoaumo unmn 5 monekyn soapl (K4=8), unn 6 (K4=9). MNpn
pacyeTeT TeOpPEeTUYECKNX KOHCTaHT ABYNyYenpenoMneHns aHn3oTponuen MarHMTHOM BOCMPUMMUYNBOCTN TapTpaTo-
NMraHia MOXHO NpeHebpeyb.

Tema 18. OCHOBHbIe cocTaBnsioLLMe noaxona K MOoOeNMpoBaHUIO CTPYKTYpPbl KOMIJ1IeKca

B MoOennpoBaHUn CNOXHbIX retepo- 1 nonnanepHbIX KOMMNNEeKcoB COBOKYMNMHOCTbIO METOO0B nNapaMarHMTHOro
aOsynydenpenoMnexHusa n MOJ'IeKyrIﬂpHOVI MexaHWKM MOXHO BblOeNNTb HEOXOOUMOCTb y4eTa creyolwmnx goakTopos:
Mo4ennpoBaHne rmopaTtHoOro OKpy>XeHus NOHOB MeTannos, y4eT KOHOOPMaLMOHHOIo NoBeAeHNS nuraHaa, o6pasoBaHV|e
MOHHbIX accoumaToB C KOMMNOHEHTaMN pacTBopa, 3afgaHne napamMeTpos, y4nTbiBaloWmMxX CTepeoxnmmyeckme Tpe6osa|-||/|ﬂ
noHa metanna.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus jisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnvHe (Moaynio)

CamocTositenbHas pabota 0by4arolLyxcs BbIMOMHSETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTAEMNbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaeMbIX BO BPeMSi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyaroWwmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 1 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3a4aHUsl, HANpPaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeToANYECKON NMTepaTypoii U 3NeKTPOHHBIMI 06pa3oBaTebHbIMU Pecypcamu, BKoYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBAEHMS 06pa30BaTENbHON AESATENbHOCTM MO 06pasoBaTENbHBIM MPOrPaMMam BhICLIETO
06pasoBaHus - Nnporpammam bakanaspuara, nporpammam crieumaniTera, nporpaMmmam MarucTpatypbl (YyTBEpXaeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoi depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm Noe14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeaeHMNA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTpPeHHEro pacnopsaka enepansHOro rocyfapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOMro yupexXaeHns
BbiCLEro npodpeccmoHansHoro obpasosarus "KazaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoOro yHmBepcuteTa

6. DOHA OLEeHOYHbIX CPeacTB MO AUCUUNIUHe (MOLYNI0)

DOHLI OLIEHOYHbIX CPEACTB M0 AUCUMNIUHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPEACTBA NMPOMEXYTO4HOM aTTecTaunm.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiowas nHgpopmMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynbTatamM 06y4eHus Mo AUCLUMNMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisiemMble K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaM, 3aaHns PasnnyHbIX TUMOB.
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DOoHLO OLEHOYHbIX cpencTs nNo gucunninHe HaxoonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. MepeueHb nuTepartypbl, HEO6X0AMMOW A1 OCBOEHUS UCLUMANHBI (MOAYNS)
OcBoeHWe oucLUMnnnHbI (MOoYNs) npeanonaraeT n3y4eHne OCHOBHOW 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 9/IEKTPOHHOM BUMAE - 4epe3 3NEeKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnapnarensamu;

- B NeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTenbCckum 6uneTam B COOTBETCTBMU C NpaBunamu nonb3oBaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBoI TOYKM Npv BBELEHMM 0BYYatoLLMMCS CBOErO NIorMHa 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NeYaTHbIX N3aaHnin GubNnoTeYHbIin
ooHA, AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 akaemnnspa (ans obydatowmxcs no ProcC 3++ - He
mMeHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTeparypbl 1 He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNSs),
HaxoauTcs B MpunoxeHnu 2 k paboyei nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHON ceTn "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Anekcees B. M. u ap. C6opHuk 3afay no ontummnsaumm: Teopus, npuMepsbl, 3afauu -
http://www.krelib.com/matematika/1466

BenesaHues B.N.CnoxHble paBHoBecusi B pacTBopax - http://icchair.niic.nsc.ru/lectures/2.shtml

Benukos b. C. PeweHune 3apgay no pusmke. Obwme Metonpl - http:/krelib.com/obshaja_fizika/33781

MporpammHbln nakeT Matcad, - http://arhivknig.com/obrazovanie/56490-fiziko-khimicheskie-raschety-na-mikro-jevm..html
MpoctoB B. H. OcHoBbl pmanyeckoin xumun - http://krelib.com/fizicheskaja_himija_himicheskaja_fizika/14364

9. MeTogunyeckme ykasaHus ons 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNSA)
Bupg, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekuuu PaboTa ¢ KOHCMEKTOM NeKLWiA:

Heobxoanmo npocMaTtpurBaTbh KOHCMEKT cpasy Nocne 3aHsTWiA, 0TMeTbTe MaTepuan KOHCcnekTa
NeKkuunn, KoTopbln

BbI3blBAET 3aTPYOHEHUS ON19 NOHUMaHUS. [lonbiTanTech HAWTU OTBETHI HA 3aTPYLAHUTENbHbIE
BOMNPOChI, NCMOSb3Y4

pekomeHayemyto nutepatypy. Ecnm camoctosTensHo He ynanoch pasobpatbcs B Matepuarne,
cgoopMynupyiiTe BONpochl 1 06paTnTech 3a MOMOLbIO K MPENoaaBaTento Ha KOHCYnbTauum Unm
6nuxarwei nekummn. PerynsapHo oTBOAUTE BpeMs 4/1s1 MOBTOPEHMWS! NPORAEHHOro MaTeprana,
npoBepsas CBOW 3HAHWUS, YMEHUS U HABbIKW MO KOHTPOMNbHbLIM BOMPOCaM.

npakTnyeckume | Heobxoammo npopaboTaTe PEKOMEHAOBAHHYIO TMTEPATYPY, & TakXe N3y4nTb PYKOBOACTBA K
3aHATMA nporpaMmMaM onTUMn3aumm reoMeTpum n MatemMaTn4eckoro MmogennposaHns pasHosecuii (CPESSP).

O3HAKOMUTCS C PELIEHMSIMM TUMOBbIX 3a4a4 MO NOCTPOEHWIO U30BpaKeHNn MONEKYN 1 pacyeTy

reoMeTprYECKMX XxapakTeprCTUK, MO ONpeaeneHnto cocTaBa U yCTONYMBOCTU KOMMIEKCHbIX (OOPM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTtosi- | CamocTosiTenbHas paboTta NpoBOAUTCS C Lenbto yrnybneHus 3HaHuiA No AUCLUNINHE U

TenbHas npenycMaTtpuBaert:

paboTa - YTeHne CTydeHTaMn PeKOMeHI0BaHHOM NUTepaTypbl M YCBOEHME TEOPETMYECKOro MaTepuana
OVCLUMNMVHBI;
- NOArOTOBKY K NMPaKTUYECKMM 3aHSTUSAM, nabopaTopHbiM padoTam;
- paboty ¢ VIHTEepHeT-UCTOYHMKaMK;
- NOArOTOBKY K caaye npakTuieckmx paboT, BhIMONHEHWIO TECTOBLIX 3a1aHNi 1 clade aK3aMeHa.
MnaHvpoBaHVe BPEMEHN Ha CaMOCTOSITENbHYIO paboTy, HE0OX0AMMOro Ha U3yYeHUe HacTosIWen
OVCUUNMVHBI, CTYIEeHTaM Ny4lue BCero oCyWecTBNATb Ha BECb CEMECTP, NnpeaycMaTtpueast Npu 3ToM
perynsipHoe NoBTOPeHVe NpoiaeHHoro matepuana. MaTtepuarn, 3aKOHCNEKTUPOBaHHbIA Ha NeKUUSX,
HeobX04MMO PETYNAPHO OOMNONHATL CBENEHUSMI U3 NUTEPAaTyPHbIX UCTOYHUKOB, NPEeCTaBNEHHbIX B
paboueli NporpamMme AUCUMNANHLIL. o Kax oo U3 TeM O1s CaMOCTOATENbHOIO U3ydYeHus,
npuBeleHHbIX B paboyei nporpaMmMe OMCUMUMNMHLI CledyeT cHadYana npodYvMTaTh PeKOMeHO0BaHHYo
nnuTepatypy v npu Heo6XO4MMOCTM COCTaBUTb KPaTKUA KOHCMEKT OCHOBHbIX MOMOXEHW, TEPMUHOB,
cBefeHUin, TPebylolLMX 3anoMUHaHNS 1 SBNSIIOWMUXCS OCHOBOMONAralowWwmMmn B 3Tol TeMe 1 Ons
OCBOEHUS MOCNeayoWrx pas3nenos Kypca.

3ayet YcnewHas NoAroToBka K 3a4eTy BO3MOXHA NIMIWb B Clly4ae CMCTEMaTNYeCckKoli CaMOoCTOSTENbHO
paboTbl B X04e Bcero ceMecTpa. HenocpeCTBEHHO Nepen 3a4eToM HeoOX0AMMO NPoYMTaTh BCE
KOHCMEKTbI NEeKUUIi 1 pelieHns TNoBbixX 3aaad. Mpu pelweHnn 3agaHnii B ak3aMeHauMoHHOM Gunerte
[N paunoHanbHOro UCMONb30BaHNS O0TBEAEHHOTO BPEMEHU fyylle BHavane oTBeTUTb Ha BOMPOCHI,
KOTOpbIE Bbi3blBaAIOT MEHbLLE BCEro 3aTpyAHEHUIA, PelnTb pacyéTHble 3aaaqu, a Nocne BepHyTbCS K
3a4aHNsIM NOBbIWEHHON CNOXHOCTW.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/IOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYILECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xoaumon ons ocyuwiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,an-O)

MatepunanbHo-TEXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C MpenonasateneM, yKOMNnekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUs AUCLUNIMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsl MHBaNWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoaMMOCTK B 0Opa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS creaytolwme MeTodbl 1 TexHonorum, obneryarowme
BOCMpUSTE NHpopMaLMK 0By4aoWMMUCS MHBANIMAAMY U NNLAMW C OrPaHNYEeHHBbIMU BO3MOXHOCTSIMI 300PO0BbS:

- cO3[aHve TeKCTOBOW BepcUM No6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX BnOoax 6e3 noTepwn OaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBmnartypbl;

- co3aHne BO3MOXHOCTEN Ansi 06yHatlowWmxcs BOCNPUHUMATD O4HY W Ty XXe MHCDOPMaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX Criyxa noslyYani UHGopMaLmio BU3yanbHO, C HAPYLWEHUSIMW 3PEeHNS -
ayawnarnbHo;

- MPUMEHEHNEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo o6y'-|eH|/|9|, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIZ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHmnamm drOC BO 1 yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"PyHOameHTanbHasa n npuknagHas xumusa" n cneunanusaumm "AHanutnyeckas xmmmsa".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1]1B.05.02 5neKTpOHHO-BbIYNCNTEIbHbLIE MALWHbI B
XUMUYECKUX pacyeTax

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunanmsaums: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:
1. Typeuknit, B. 5. Matematvika u ungpopmatmka: y4ebHuk / B.5. TypeLknii; YpanbCkuii rocy japCTBEHHbI YHUBEPCUTET
um. A.M. lopbkoro. - 3-e nsg., ucnp. u gon. - Mockea : MIH®PA-M, 2010. - 558 c. (Bbicee obpasosaHue). ISBN
978-5-16-000171-5. - TekcT : anekTpoHHbIl. - URL: https://znanium.com/catalog/product/206346
(nata obpatweHus: 06.03.2020). - Pexxum gocTtyna: no noanmcke.
2. MatemaTtunyeckas obpaboTka pesynbTaToB XMMMYECKOro aKcrnepumeHTa: yuebHo-mMetoanyeckoe nocobue /
H.A.Ynaxosu4, M.IN.KyTbipesa, J1.I".llainnaposa, O0.N.CanbHukos. - KasaHb: KasaHckuii (MprBonxckuin) doegepanbHbIi
yHusepcuteT, 2010. - 60 c.
3. MatemaTuyeckas obpaboTka pesynbTaToB XMMUYECKOr0o aKCNepUMeHTa: yuebHo-MeTonmyeckoe nocobue ons
nekumoHHoro kypca 'Metponoruna’/H.A. Ynaxosnd, M.T. KyTeipesa, J1.I". Walinaposa, K0.W. CanbHnkoB.- KasaHb:
KasaHckui (Mpreonxckuin) oeaepanbHbin yHusepcuteT, 2010. - 60 c.
- TekcT : anekTpoHHbIi. - URL: http://kpfu.ru/docs/F910466741/Mat_ekperiment.pdf (nata obpaueHus: 06.03.2020). -
Pexwum goctyna: oTKpbITbIN.

JononHutenbHas nuteparypa:
1.KamuH, B.A. MiHdpopmatuka: yuebHuk / KaimmH B.A. - 6-e nag. - Mockea: H/LL UH®PA-M, 2016. - 285 c. - (Bbicwwee
obpasoBaHue: bakanaspuar). - ISBN 978-5-16-102877-3. - TekcT: anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/542614 (nata obpaweHusi: 06.03.2020). - Pexum gocTtyna : no noanucke.
2. bespyuko, B. T. MHdopmaTuka (kypc nekuuit) : ydebHoe nocobue / B.T. Beapyuko. - Mocksa : U '@OPYM' :
NHDPA-M, 2018. - 432 c. - (Boicwee obpasoBaHue: bakanaspuar). - ISBN 978-5-16-100311-4. - TekCT : 9NeKTPOHHBbINA. -
URL: https://znanium.com/catalog/product/944064 (nata obpaweHus: 06.03.2020). - Pexxum goctyna : no noanmcke.
2. TatapvHos [.A., HemTapes A.B. OHnaitH NoMckoBble CUCTEMbI HAy4YHO MHAopMaumn. / y4ebHO-MeToamn4eckoe
nocobue. - KasaHb: KazaHckuii (Mpueonxckuit) doenepanbHblii yHuBepcuteT, 2013. - 30 ¢. - TeKCT : 9NeKTPOHHBINA. -
URL: http://kpfu.ru/publication?p_id=72662 (nata obpaleHuns: 06.03.2020). - Pexum gocTyna: OTKPbITbIiA.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.1]1B.05.02 5neKTpOHHO-BbIYNCNTEIbHbLIE MALWHbI B
XUMUYECKUX pacyeTax

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas 1 NpUKIALHAS XUMAS
Cneunanmsauns: AHanuTnyeckas Xumns

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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