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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Heab ocBoeHMS] TMCUMIJIMHbI— YCBOCHHE TEOPETUYECKUX OCHOB AHATUTHYECKON
XUMUH U IPHOOPETEHNE MPAKTUYECKUX HABBIKOB IIPOBEJICHHS XUMUYECKOTO aHATH3a.

1.2 3agaym JAUCHMIUIMHBI— TEOPETHYECKOE U MPAKTUYECKOE H3YYEHHUE OCHOB
AHATUTUYCCKOW XUMHH, METPOJIOTHUYECKUX OCHOB XUMH4YECKOro aHammza. [IpuoOperenHue
HaBBIKOB  BBINIOJHEHUS AHAIMTHYECKUX OIEpaluid NpH  TMOJATOTOBKE H  IMPOBEICHUU
KOJIMYSCTBEHHOTO aHAJIM3a.

1.3 Mecto aucuuiuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

Jucunmmza «Teopuss M mpakTHKa XMMHMYECKOIO AaHAlIW3a» OTHOCHUTCA K YacTH,
dbopmupyeMoii yyacCTHHKaMu 00pa3oBaTeiIbHbIX OoTHOUEeHUH bioka 1 "Aucturmmmasl (Moxysu)"
yueOHoro 1uiaHa. B cootBercTBuu ¢ pabouuM yuyeOHBIM IIAHOM JUCLMIUIMHA HM3ydaeTcs Ha 2
Kypce 1o 04Ho# (popme oOydeHns. Bua mpoMeKyTOUHOM aTTecTaluu: 3a4erT.

WHpopMalMOHHO U JJOTMYECKH CBSA3aHa CO CAEAYIOUIMMHU TUCIMITTIMHAMU: aHAIUTHYECKast
XUMHS, o0llas M HeopraHudeckas XuMus, marematuka. OCBOCHHE JaHHOW JUCLMILIMHBI
HEOO0X0MMO Kak IMpeJulecTByrollee Ui AMCUUIUIMH 0a30BOM M BAapHATUBHOM 4YacTH
«Xumudeckas 9Kojorus», «MeTpoIorM4ecKue OCHOBBI XHMMHMYECKOrO aHanusa», «Meroasl
9KOAHAIUTUYECKOTO KOHTPOJISA CYNEPIKOTOKCUKAHTOBY», 4 TaKXKe pAla APYTHUX AUCLHUILIIMH IO
BHIOOPY BapHATUBHOM YacTH y4eOHOTO IJIaHa MOATOTOBKH OakanaBpoB no HarmpasieHuro 04.03.01
Xumus.

1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI

N3yuenne nanHOM yuyeOHOW AMCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAHUE VY
00yYaroImuXCcsl CIeTYIONUX KOMIETEHIIHN:

Kon 1 HanMeHoBaHMe HHIUKATOpa™ TOCTHIKEHUS

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE

KOMIETEHINH

ITK-1 ciocoOeH BRIMONHATH CTaHAAPTHBIE ONEPAIMH 10 ITPeyIaraéMbIM METOJMKAM aHAJIN3a

NOIIK-1.1. criocoGeH BBIIONHATD CTaHAAPTHBIC 3HaeT HOPMBI ~ TEXHMKH  O€30MAacCHOCTH,  TEXHHKY

OTIepalyy T10 MpeAiaraéMbIM METOANKaM B BBINOJHEHUS] XUMHYECKOTO aHaJIN3a

COOTBETCTBHH C 3371a4aMH SKCIEPTU3BI YMeeT noJib30BaThCsl XUMUIECKUM 000pyJOBaHHEM
Brnaneer TEXHUKON TIPOBEICHUS XMMHUYECKOTO
9KCHEPHMEHTA

IIK-2 Bnaneer 6a30BBIMH HaBBIKAMH HCIIOJIB30BAHHMS COBPEMEHHOH ammapaTypbl NPH HPOBEACHHH HAYYHBIX
nccie10BaHNui, 00paboTKe IOIyYeHHBIX PE3yJIbTaTOB

WIIK-2.1. Bmameer  0a30BBIMH  HaBBIKAMH | 3HAe€T METOJBI OMNPEAEICHUS KOJIMYECTBEHHOTO COCTaBa
UCIIONIb30BAaHMs COBPEMEHHOW ammaparypbl HpH | NpoObl, TEXHHMKY BBINOJHEHUS XWMHYECKOTO aHajIM3a,
MIPOBEACHUH HAYYHBIX MCCIIEIOBAHNHN, SKCTIEPTH3, | (U3NYECKHEe W XHUMHYECKHE CBOICTBa BEIIECTB U
cepTU(UKAIMOHHBIX ~ WCHBITaHWH, 00paboTKe | MaTepHalioB

MTOJTy9YCHHBIX PE3yIbTaTOB YMeeT TONB30BaTHCS  HM3MEPHUTEIBHBIMH  NpHOOpamu,
TOTOBUTh M CTaHAAPTHU3UPOBATH PACTBOPHI, IPOBOIUTH
XUMHWYECKUI HKCIEPUMEHT C COOTI0AEHNEM HOPM TEXHHUKH
0e30macHOCTH, 10  pe3yJpTaTaM aHalu3a  JAeiaTh
000CHOBaHHBIE BBIBOJIBI

Brnageer TeXHHMKOH  NpPOBEAEHUS  DKCIEPUMEHTa  C
IIPUMEHEHUEM COBPEMEHHOTO OOOpYAOBaHMUS, IPHEMaMHU
BBIUMCJICHUSI PE3yIbTaTOB aHANIM3a M METOJAMU OLIEHKH
JIOCTOBEPHOCTH PE3yJIbTATOB

Pesynbrartel 00y4eHHsS TIO JUCHUIUIMHE JIOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENILHOM PabOThl 00YJArOIIUXCSl B COOTBETCTBUU C YTBEPKICHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIETCHIMA  CUHTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JOCTH)KEHUH COOTBETCTBYIOIINX UM PE3YJIbTATOB O0YUCHHSI.




2. CTpyKTYpa M coiepKaHNe JUCIUIITHHBI

2.1 Pacnipeesienne TPYA0EMKOCTH AMCHUILJIMHBI 110 BUJAaM padoT

OOmiast TpyA0EMKOCTh AMCIUILUIMHBI cocTaBisgeT 3 3aueTHbIX eauuul] (108 uacos), ux
pacrnpeziesieHue Mo BujaM paboT NpeJCTaBICHO B TAOIHIIE

Bcero Cemectpsl
Bun yueOHoi paboThI 4acoB (gacwl)
3 - - -

KonrakTHas padora, B TOM 4HcJe:
AyauTopHBIe 3aHATHSA (BCero) 72,2 72,2
3aHATHSA JIEKIIHOHHOTO THIIA 34 34
3aHATHSI CEMUHAPCKOTO THIIA (CEMUHAPHI, TPAKTHYECKUE 3aHSTH)
JlabopaTopHbIe 3aHATH 34 34
HNHas koHTaKTHas padora:
Kontpons camocrosarensHoit pabotsr (KCP) 4 4
IIpomexxyrounas arrecranus (UKP) 0,2 0,2
CamocTosiTe1bHAsi padoTa, B TOM YHCJIe: 35,8 35,8
Kypcosas paboma
Ilpopabomxka yuebnozo (meopemuueckozo) mamepuana 20 20
Buinonuenue unousuoyansuvix 3a0anutl (n0020mosKka coodujeHut,
npeseHmayutii)
Peghepam
Tloozomoeka k meKkywemy KOHmMpPOIO 15,8 15,8
KontpoJs:
IToaroroska K 9K3aMeHy
O01mas TpyI0eMKOCTh Yac. 108 108
gac B ToMm umcie koHTaKkTHas paboTa 72,2 72,2

3a4. eII. 3 3

2.2 ConepxxaHue QM CUUILTHHBI
Pacripenenerre BUI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH IO pa3jiesiaM JUCIHILTAHBL.
Pa3 el (TeMbl) TUCHUIUTHHBI, H3ydaeMbie B 3 cemectpe (OPO)

KonmaecTBo gacoB

Ne AynutopHas PBHeayIuUTOpHas
HaumenoBanue paszzaenos
pasnena Bcero pabota pabora

I3 | JIP CPC
1 2 3 4 5 6 7

OO0r111as cxeMa XMMHYECKOTro aHau3a. BeiOop MeTOMKU U
MeTo/Ibl aHau3a. OCHOBHBIE METPOJIOTUYECKHUE
XapaKTEPUCTUKU aHATUTHYECKON MeToauku. CTaTucTudeckas
00paboTKa pe3yIbTaTOB aHAIH3A.

Crioco0bI TPOBEPKH MPABUIILHOCTU PE3y/IbTATOB AaHAIH3A.

2. CrocoObI MOBBIIICHUS TOYHOCTH aHaau3a. cToOUYHUKH 14 | - 12 16,8
MOTPEIIHOCTEH M CIIOCOOBI UX YCTPAHCHHSL.
MaremMaTHueCcKre METOBI U KOMIIBIOTEPHI B XUMUYECKOM

16 | - | 18 10

3. ananmmze. KoMmberoTepHOe MOICTHMPOBAHUE/OTITUMHU3AIIHS 4 - 4 9
METOJTHK.
HTOIO no pasdenam oucyuniuHol 34 - 34 35,8
Koumpons camocmossmenvuou pabomer (KCP) 4
Ipomexcymounas ammecmayus (MKP) 0,2
Ioozomoeka Kk meKkywiemy KOHMPOIO 15,8
Obwas mpyooemxkocms no OUCYUNJIUHE 108

Hpumeuanue: Jl-nexyuu, I13-npaxmuyeckue 3auamus/cemunapuol, JIP-nabopamophuvle pabomul,
CPC-camocmosmenvhas paboma cmyoeHma



2.3 Conep:xanue pa3iesioB (TeM) THCHUNIHHBI
2.3.1 3ausaTH JeKINOHHOI0 THIIA

HaumenoBanue dopMa TeKyLEro
Ne Coneprxanue pasnena
paszena KOHTPOJIS
1 2 3 4
1. Beenenne. Kputepum BBIOOpa MeTO#a aHANM3a. CaMocTosiTenbHas
PazHoBumHOCTH XMMHYeckoro aHanuza. OCHOBHBIE| TIpOBepodHas paborta
CTaAWM XUMHYECKOTO aHaiu3a. Bwibop meroma u
OOmas cxemMa XMMUYECKOT0  |METOJMKHM aHajiu3a W COCTaBJICHHE CXEM aHajn3a.
anamu3a. Beioop meronuku.  |[IpobooTOop u mpobomoaroroBka. Buasl 1po0,
OCHOBHBIE METPOJIOTUYECKHE |CIIOCOOBI TMONYUYSHHs] CpelHed NpoObl, IEepBUYHASL
XapaKTEePUCTUKU METO/NK 00paboTka u XpaHeHue npod. Byl morpenrHoctei.
HUckimouenne nanHpix. OCHOBHBIE METPOJIOTHUECKHE
XapaKTEpPUCTUKN METOAWKH aHAJIM3a M CIIOCOOBI MX
YCTaHOBJICHHS.

2. CnocoObl NPOBEpPKH IPaBWIBHOCTH pe3yipTaToB|  CamocTosTenIbHAs
Cnoco0bl mpoBEpKH aHanmuza. CranmapTHble 00pasmpl, WX BHIABl HU| TIPOBepouHas paborta
MIPaBMJIBHOCTH PE3YNNBTaTOB  |NIPUMEHEHHE. XUMHUYECKHE PEaKTUBbI, TPEOOBAHUS K
a"annza. CriocoOsI HUM, KBaIM(UKAIUK 9UCTOTHL. CHOCOOBI CHMKEHHSA
TIOBBIIICHHUS] TOYHOCTH BIMSHHUA CIydalHbIX morpemHocTed. CrocoOs
a"anuza. Mcrounuku CHHXXCHUA BIIMSTHUA CHUCTECMATHYCCKUX
MOTPEeNIHOCTe! U croco0bl uX |morpermHocteil. CrenuanbHble IPUEMBI TPOBEPKH U
YCTpPaHEHUA. MOBBIICHUA MPaBUIBLHOCTU PE3YJILTATOB aHAJIN3a.

®DOoH, HCTOYHHMKH U CIIOCOOBI €r0 CHIDKEHU.

3. OCHOBHEIE HalpaBJICHUA HCIIOJIb30BaHUA CaMocTosTenbHas
MaremaTiyeckue METOAbl U |KOMITBIOTEPOB B XMMHYECKOM aHanu3e. Onepanuu,| mpoBepouHas paborta
KOMITBIOTEPHI B XUMHYECKOM |BBINIOJIHSIEMbIE TIPH  KOMIIBIOTEpHOII  00paboTke
a"annze. KommeioTepHoe AHAITNTHYECKUX CHTHAJIOB. Kommsrotepras
MOJIeNTMpOBaHNe/oNTUMHU3anus [uaeHTnGuKanus. Vcrons3oBaHne 0a3  JaHHBIX.

METOJIHK. KommbloTepHoe MozenupoBaHHEe B XUMHYECKOM
aHaIH3e.

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / CeMHHAPCKHE 3aHATHS/
JlabopaTopHbie padoThl)

Ne

HaumeHnoBanue
paszzaena

HaumenoBanue n1abopaTopHbIX paboT

dopMa TEKyIIErO
KOHTPOJIA

1

2

3

4

OOmast cxeMa XMMHYECKOrO aHaJIU3a.
OcHOBHEBIE
XapaKTepI/ICTI/IKI/I

Br16op METOJIUKH.
METPOJIOTHIECKNE
METOJIIK

Bpennsie BemectBa. Kiaccudukauust u oOmme
TpeboBaHuUs 0e30MacHOCTH. TexHuka
0e30macHOCTH TIpHu  paboTe B  XHUMHYECKHX
nmabopaToOpHsIX.

OnpenencHre  amMMuaka  (OpPMabIACTHIHBIM
METOJIOM B Mpo0ax Bo3ayxa paboueii 30HbI

Onpenenenue coueit aMMOHHUSI
hopmanbaernaHBIM METOIOM B MPOOax CTOYHBIX
BOJI

OmnpeneneHne XJIOPUIOB HATPHUS U aMMOHUS TIPH
UX COBMCCTHOM HpI/ICyTCTBI/II/I C HpI/IMeHeHHeM
HOHHOTI'0 0OMeHa

YcTaHOBIEHHE  OCHOBHBIX — METPOJIOTHYECKUX
XapaKTEepPUCTUK METOJIUKH aHalu3a Ha NpuMepe
METOJIMKH ONpE/AEIeHUs aMMHaKa C PEakTHBOM
Heccnepa

3amura
nabopaTopHOH
paboTsl

Croco6sl
pe3yIbTaToOB
IOBBILLIEHUS

aHaJij3a.
TOYHOCTH

VlcTouHMKHM MOTPEeIHOCTEH U CIIOCOOBI

UX yCTpaHEHUS.

MPOBEPKH  MPABHIBHOCTH
Croco0Osl
aHaJIn3a.

ITpoBepka NpaBUILHOCTH ONPEEIICHUSI aMMHaKa
(hopManbIETHIHBIM METOJIOM B Ipobax BO3ayXa
pabouell 30HBI CpaBHEHHEM C apOUTPaXKHBIM
METOJIOM

[IpoBepka MpaBUIBHOCTH OMpPENEICHUs aMMUaKa
(hopMaNbJICTUIHBIM METOJIOM B Mpo0ax BO3ayXa
paboyeil 30HbI METOJIOM «BBEJICHO-HAMIEHO)

3amura
J1abopaTopHOU
paboTsl




Ompenenenue amMmmuaka ¢ peaktusom Hecciepa B
mpobax  BOA, 3arpsA3HEHHBIX T'yMHHOBBIMH

BEIIECTBAMH

MaremaTtnueckue METO/bI 51 .
CO60p ¥ aHaJIM3 HOPMAaTHBHOW JTOKYMEHTALUH U

KOMITBIOTEPEI B XUMHUYECKOM . 3amura
HAayYYHOH JIUTEPaTypHI 10 TEME HHINBHIYAIBHOTO .

3. | ananmse. KomnsroTepHoe nmabopaTopHOA

3aJaHus C UCHOIB30BAHUEM PYCCKO- H

MOJIEITNPOBAHIE/ OIITUMU3AITHS paboThI
AHIJIOA3BIYHBIX HayYHBIX 0a3 JaHHBIX

METOJIVIK.

3amura naboparopHoii pabdotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pa6otel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
koiokBuyM (K), rectuposanue (T) u T.x1.

[Ipy u3y4yeHUM  OUCHUIUIMHBI ~MOTYT TPUMEHSATCS  DJIEKTPOHHOE  OOy4eHHe,
JTUCTaHIIMOHHBIC 00pa3oBaTeNibHbIe TeXHOoJIoruu B coorBeTcTBHM ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
KypcoBsie paboThI HE TPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 O0ecneYeHus AJI1 CaMOCTOATEeIbHOH padoThl
00y4yaroIuXxcs Mo JUCHHUILIMHE (MOIYJII0)

HepequL y‘le6H0'M€TOI[I/I‘IeCKOFO obecrneueHus JUCHUINIWHEI I10 BBIITIOJIHCHUIO

Ne Bun CP N
CaMOCTOSATENLHOM PaboThI

1 |IpopaGotka  y4eGHOIO \erommueckue YKa3aHWA K BBIMOJHEHHIO JTA0OPATOPHBIX paboT, YTBEPKICHHbIE
MaTepuaa kadenpoit ananuTHIeCKON XuMuH, Tpotokoa Ne 9 or 7.06.2017 r.

Meroauyeckue yka3zaHus 10 HOATOTOBKE K KOHTPOJIbHOM paboTe, yTBEpKICHHbIE
Kadenpoi aHaNMTHYECKOH XuMuH, mpotokox Ne 9 or 7.06.2017 .

Metoandeckue yKa3aHMs II0 OpPTaHM3AIlMM  CaMOCTOSITETIbHON  paboTHl,
YTBEpIK/IeHHbIE Kadepol aHAIUTHYeCKOW XUMHUH, npotokos Ne 9 ot 7.06.2017 r.
2 |[lomroroBka K 3a4eTy MeTtoauveckie yKazaHds O TOJTOTOBKE K 3a4eTy, YTBEp)KICHHbBIE Kadeapoid
AHATMTHYECKON XuMuH, TpoTokos Ne 9 ot 7.06.2017 1.

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYalOIIUXCs W3
YHCiIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocraistoTes
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUATHS HH()OPMAITIH:

JUnist U1 ¢ HapyIIEeHUSIMU 3pEHUS:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOTO IOKYMEHTA,

JlaHHBINA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

3. OoOpa3oBaTe/ibHbIE TEXHOJIOTMH, NPHMEHsieMble INPH OCBOCHUM HCHHUIIIHHBI
(Mmomyuis)

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIIb30BAHHME  CIIEYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTH: JIEKIUH, MpoliieMHOe oOyueHHue, camocTosTelbHas paboTta
CTYJICHTOB.

KoMIeTeHTHOCTHBIM MMOAXOA B paMKax MpenojaBaHus JUCLUIUIMHBI pealn3yercss B
MCIIOJIb30BAaHUHU HHTEPAKTUBHBIX TEXHOJIIOTUNA U aKTUBHBIX METOJI0B (MO3TOBOT0 ITYpMa, pazbopa
KOHKPETHBIX CUTYAIIHiA,) B COYETAHUHU C BHEAYIUTOPHOU pabOTOM.




HCITIOJIB30BaHHUEC

WNudopmannonssle

TEXHOJIOTHH,
MH(GOPMAITMOHHBIX

MIPUMEHSIEMBIE
pecypcoB,

TEJIEKOMMYHUKAIIMOHHOU ceTy MHTepHeT.
AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOIMH, IPUMEHIEMbIE IPH U3YYEHUU AUCHUIUIMHBI
— I JIML C OIPAHMYEHHBIMHM BO3MOXKHOCTSMM 3J0pPOBbS IPEIyCMOTPEHA OpraHU3aLMs
KOHCYJIbTALIMM C UCIIOJIb30BAHNUEM DJIEKTPOHHOM IIOYTHI.

4, OueHOYHBIE

cpeacTBa

IS TeKyLero

HpOMe)RyTOqHOﬁ aTTeCTallumn

BOIIPOCOB U 3aJaHuM K 3a4€TYy.

JOCTYIIHBIX B

IpU  U3Y4YCHUH

KOHTPOJISt

JUCIUTLTAHBL:
nH(pOpMaIMOHHO-

yYcnneBaeMoCTH H

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUH 00ydJaroluXxcsi, OCBOMBIIUX Hporpammy y4ueOHOW nucuuiuiiabl «Teopus u
IIPAKTUKA XUMUYECKOTO aHAIU3a».
OneHouyHBIE CpeICTBA BKJIIOYAeT KOHTPOJIbHBbIE MaTepUasbl sl IPOBEACHHS TeKYIIero
KOHTPOJISE B (OpME pa3HOYPOBHEBBIX 33/IaHUIl M NPOMEKYTOUYHOH aTTecTanmMu B Qopme

CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYlIeil i NPOMEKYTOYHOH aTTeCTAllul

Kon 1 HanmeHOBaHMe HanmeHoBaHHE OLIEHOYHOTO CPECTBA
Ne PesynbraTel 00y4eHus
HMHIUKAaTOpa . [TpomexyTouHas
T1/T1 (B cootBeTcTBUH C 1. 1.4) Texkymuil KOHTPOJIb
(B cootBeTcTBHU C 1I. 1.4) aTTeCTAINS
HOIIK-1.1. ciocoben 3HaeT HOPMBI texauku | KonTpompHas pabora | Bompoc Ha 3auete
BBINIOJHATH CTAHAAPTHBIE | O€30mMacHOCTH, TEXHHUKY | HO TeMe
OTIeparyy 110 BBITTOJTHEHUS XMMHUYECKOTO
| | mpeanaraeMuIM aHaJM3a
METO/MKaM B YMeeT moss30BaThCsl XUMUYEcKuM | JlabopaTopHas
COOTBETCTBUH C 33J]a4aMHU | 00OpyI0OBAHHEM pabora
9KCIIEPTU3BI Bnameer TexHukoit mposenmeHus | JlaboparopHas
XMMHYECKOTO IKCIIEPUMEHTa pabota
WIIK-2.1. BIazeeT | 3HaeT  METOJIbI onpenenenus | Kontponbnas pabota | Bompoc Ha 3auere
6a30BBIMHU HaBBIKAMHU | KOJMYECTBEHHOTO COCTaBa MPOOBI, | IO TeMe
HCTIOBb30BaHUS TEeXHUKY BBITIOJTHEHUS
COBpPEMEHHOM XMUMHYECKOTO aHaIn3a,
anmaparypsl npu | ¢u3nIecKue " XUMHYECKHE
IIPOBEICHUH HAYYHBIX | CBOWCTBA BEIECTB M MaTEpHAJIOB
HCCIIeI0BaHUM, Ywmeer noJsib3oBathest | JlabopaTopHas
9KCTIEPTH3, HU3MEPHUTEITHHBIMU npubopamu, | padora
cepTH(UKAITMOHHBIX TOTOBUTh W CTaHIAPTHU3UPOBATH
UCIIBITAaHUH, 00paboTKe | pacTBOPHI, MPOBOAUTH XUMUUIECKHUI
2 | TIONyYEHHBIX PE3yJIbTATOB | HKCHEPUMEHT C  COOJIOJCHUEM
HOPM TEXHHMKH O€30I1acHOCTH, IO
pe3yapTaTaM  aHanuM3a  JlenaTth
000CHOBAHHBIE BEIBOIBI
Bnameer Texnukoil mposenenus | JlaboparopHas
JKCIIEpUMEHTa C TPUMEHEHHEeM | pabora
COBPEMEHHOTO 00opy10BaHus,
nmpueMamMu BBIYNCIICHUS
pe3yabTaTOB aHANIM3a M METOJAMU
OLIEHKH JIOCTOBEPHOCTHU
pe3yabTaToB

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIH HHbIE MaTePHAJIbl, HEOOXOAMMBIE VISl OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YOILIHMX 3TAIbI
(popmMupoBaHusI KOMIIETEHIMII B IIpoLecce 0CBOCHUsI 00pa30BaTeJILHOH IPOrPaMMBbI

TunmoBoil BApHAHT CaMOCTOSITEILHON NMPOBEPOYHO PadoThI




1. [TorpemHOCTh XMMHUYECKOTO aHanu3a. BuIbpl, MpUUMHBI BO3HHKHOBEHHS. CrocoObI
CHW)KEHHUS BIIUSHUS CIIydallHbIX orpemHocTeid. @OH, ICTOYHUKYU U CIIOCOOBI €r0 CHIKEHUS.

2. Kakue oOsi3arenbHble CTaANM BXOJIAT B OOIIyI0 CXeMy XHMHuYeckoro aHaimza? JlaTh
KPaTKYIO XapaKTepUCTUKY KaXKI0W cTaauu. Buabl npo0 (reHepanbHasi, IpOMEXYTOUHAas!, FOTOBAa,
naboparopHasi, KOHTPOJIbHAS MPOOBI). JlaTh KPaTKyI0 XapaKTePUCTUKY KaXKIOTO BUIA.

3. CriocoOsI MPOBEPKU MPABUIIBHOCTH PE3YJIbTaTOB aHATN3A.

4. Paccumraiite kod()PUIMEHT YYBCTBUTEIBHOCTH U TIpened OOHapyXeHHs IpH
omnpezeneHuu (heHoa CreKTpoPOTOMETPUIECKUM METOIOM, €CITH IOJTyYEHBI CIICAYIONINE JaHHbIe
JUTSI TIOCTPOCHHUS TPAlyHPOBOYHOTO rpaduKa:

C, MKI/MI 0 1 2 4 8
A 0,05 0,148 0,241 0,452 0,82

Cpennee 3HaueHue onTHYECKOU I0THOCTU ipu C=0 nonyyeHo u3 caenyronmx 3Hadenuii: 0,055;
0,047; 0,053; 0,045; 0,048; 0,050; 0,052.

3adeTHO-IK3aMEeHAIlMOHHBbIE MaTepuajdbl [Js TPOMEXKYTOYHOH aTTecTanuu

(3xk3ameH/3a4eT)
Bonpocs! 1J1s1 NOATOTOBKHM K 3a4eTy N0 JUCHHILIHHE

1. Yro Takoe xuMHUECKUI aHANIN3?
2. Kakumu npaBuiamu He0OXOMMO PYKOBOACTBOBATHCS MPH BBIOOPE METOJIOB aHAIM3a U MPU
€ro BBIOJIHEHUU?
3. Pa3HOBUMAHOCTH XMMHYECKOTO aHAIN3a U KPUTEPUHU UX pa3rpaHUuCHUS.
4. Kakue o0s3aTenpHble CTaIUU BXOAAT B O0IYIO CXEMY XUMHUYECKOro aHanu3a? JlaTe KpaTkyro
XapaKTEPUCTUKY KaXJIOU CTauu.
5. Kpurepun BpiOOpa METOAMKYU aHATIU3A.
6. IlorpemHocTh XMMHUYECKOTO aHaIN3a. BUJIbl, MPUYKMHBI BO3HUKHOBEHUS.
7. UYrto Takoe pe3ynbTar eAMHUYHOTO ONpeIeeHUs U pe3yapTaT aHanu3a? [louemy equHUYHBIN
pe3yibTaT HE MOXeT ObITh NPUHAT 3a pe3yiabTarT aHanu3za? UYUro Takoe mapasuienbHble
onpeneneHus’?
8. Uro Takoe morpemHocTh pe3ynabTara? Jlaiite onpeaeneHue abCOMOTHOW U OTHOCUTEIbHON
norpemHocTei. Yto Takoe npaBUILHOCTH?
9. [IlpuBenute kiaccupUKAUIO MOTPELHIHOCTEH MO MpoucxoxjaeHuto. Jlaiite omnpeneneHue
CHUCTEMAaTUYECKON U CIIy4alHOM NOTPEIIHOCTEH.
10. Crioco6 oOHapykeHUsI IPOMaxX0B CPEIN PE3yIbTaTOB XMMHUUYECKOTro aHanu3a (Q-KpurepHii).
11. TIpenen oOHapyxkenus. CriocoObl YCTaHOBJIEHUS TIpeiesia 0OHAPYKESHHUS.
12. Yto Takoe HWXKHAA TpaHHIA OIpeNeIIeMbIX KOJUYECTB WM KOHUEeHTpanuii? Yem
OTIPEACIIAIOTCS HUKHSS M BEPXHSIS TPAHUILIBI ONIPEIEIeMbIX KOJIMYECTB UIIN KOHIIEHTpaIuii?
13. Buasl npo6 (renepanbHas, IPOMEKYTOUHAs!, TOTOBAs, JabOpaTopHasi, KOHTPOJIbHAS POOEI).
JlaTb KpaTKyIo XapaKTepUCTUKY KaXKIOro BU/A.
14. W3mepenus: npsiMble U KOCBEHHbIE. EAMHUIBI N13MEpEHUsL.
15. Msnoxwure cyTh MeTos1a HauMeHbINX KBagparoB (MHK).
16. Crioco6 00paboTKM pe3ynbTaToOB aHAIM3a MO KpuTeputo CThIOJEHTA.
17. CnocoObl mpoBepKH MPaBUIBLHOCTH PE3Yy/IbTaTOB aHAIIN3A.
18. Cranpaptabie o0pa3ubl. Bunsl. [Ipumenenue.
19. Xummueckue peaktuBbl. TpeboBanus. KBammpukamm 94uCcTOTHI.
20. Crioco0bl CHUKEHHS BIMSHUS CIyYailHBIX MOTPEIIHOCTEH.
21. CrocoObl CHIKEHHUS BIHMSHUS CHCTEMATHIECKHUX TTOTPEITHOCTEH.
22. CreuuaibHble IPUEMbl IIPOBEPKHU U MOBBIIICHUS PABUIIBHOCTH PE3yJIbTaTOB aHAJIH3a.
23. DOoH, HICTOYHUKHU U CIIOCOOBI €T0 CHIKEHUS.
24. OCHOBHBIC HalpaBJICHUS HCIOJb30BAHUS KOMITBIOTEPOB B XUMHUYECKOM aHaim3e. JlaTh
KPaTKYIO XapaKTepUCTUKY KaKJOMY HaIIPaBJICHHUIO.



25. Omneparu, BBITOJHSAEMBIE TPU KOMITBIOTEPHOI 00paboTKe aHaTUTHYECKUX curHanoB. Kakue
MaTeMaTUYECKUE METO/Ib/aITOPUTMBI IIPH 3TOM MPUMEHSIOTCS?

26. KommnbrotepHas naentudukamms. Mcnonp3oBanue 6a3 JaHHBIX.

27. KomnbroTepHOE MOACTHUPOBAHNE B XUMHUYECKOM aHAIIU3E.

Kpurepun oneHuBaHus pe3yJbTaTOB 00y4eHU s
Kpurepuu onieHuBanus 1o 3a4ery:
«3a4YTEHO»: CTYJIEHT BIAJCET TEOPETHUYECKUMHU 3HAHUSMHU MO JAHHOMY pa3zeily, IOIMYyCKaeT
HE3HAYUTENIbHBIC OIIMOKH; CTYIEHT yMEET MPaBUIbHO OOBSICHITH MaTepUall, WILTIOCTPUPYS €T0
IpUMepamu.

«HE 3aYTEHO»: MaTepuall HEe YCBOEH WJIM YCBOEH YaCTUYHO, CTYIEHT 3aTpyIHACTCS IPUBECTU
IIPUMEPBI, JOBOJIBHO OTPAHUYEHHBIH 00BEM 3HAHUI IPOrPpaMMHOI0 MaTepUaa.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU
3J1I0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAJIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH MHBAIH/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENBFHOE BpeMs /1JIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEAYCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YYarOIUXCs ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/]0POBbS
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 110 JAUCHUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIWAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsI 110 JUCHUIUIMHE (MOAYJIO) MpEeaycMaTpUBaeT INpea0oCTaBICHHUE
uHpopmanuu B (opMmax, aZaNTUPOBAHHBIX K OrPaHMYEHHMSIM HX 370pOBbS U BOCIPHUITHUS
uH(popMauu:

Jlist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist an ¢ HapyHIEHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

5. Ilepedennb y4eOHOIM JIUTepaTypbl, HHPOPMANMOHHBIX PeCYPCOB H TEXHOJIOTHil

5.1. YueOHasi auTeparypa

OcHoBHasi MTEpaTypa:
1. OcHOBBHI aHATUTHYECKOW XMMHH: YU€OHUK ISl CTYJEHTOB BY30B: B 2 T. / mox pen. 1O. A.
3o70TOBA. - 6-¢ u31., mepepad. u gorm. - M.: Axkagemust, 2014.
2. TlpuknagHoi xumudeckui anamus: [Ipaktudeckoe pykoBojactso. [Toa.pen. T.H.
[lTexoBuoBoi, O.A. IlInuryna, M.B. [lonuka. — M.: U3n-8o MI'Y, 2010.
3. Kpuctnan I'. AHanutndeckas xumusi: B 2 T. /miep. ¢ anra. A. B. Napmama, H. B. Konbraesoit,
I'. B. IIpoxopoBoii; - M.: BUHOM. Jlaboparopus 3nanumii, 2009.
4.  OCHOBBI AHAUTUTUYECKOU XUMHUU: TIPAKTHIECKOE PYKOBOJICTBO [ DIEKTPOHHBIN pecypc]: pyK. /
FO.A. Bap6anar [u np.]. — DnektpoH. gan. — Mocksa: M3narensctBo "Jlaboparopus 3HaHU#",
2017. — 465 c. — Pexum mocryma: https://e.lanbook.com/book/97410



https://e.lanbook.com/book/97410

J7is OCBOCHUS AUCIUILTAHBI HHBAIMAAMHE U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXXHOCTSIMU
3JI0POBBS UCTIOJIB3YIOTCS ClIelUaIbHbIE CEPBUCHI B AJIEKTPOHHO-01OIoTeyHbIX cuctemax (3bC),
JOCTYT K KOTOpbIM opranu3yetr Hayunas 6ubianorexa Kyol'V.

JomosiHUTE/IbHAS JIATEPaTypa:

1. Bacunbes B.Il. AHanuTHueckas XuMusi: COOPHUK BOIIPOCOB, YIPAKHEHUH U 3a7a4: yueOHOe
nocobue ais ctynentoB By30B / B. I1. Bacuibes, JI. A. Kouepruna, T. JI. Opiosa - 4-e u3., cTep.
- M.: [Ipoda, 2006.
2. OOBEKTHI OKPYIKaIoIel Cpeibl U X aHATUTUYCCKUNA KOHTPOJIb B 2-X Tomax/ moa. Pex. T.H.
[lexoBmoBoii.- Kpacaomap. Apr-Oduc.-2007.
3. Eropos, B.B. Heopranuyeckast 1 aHaMTHYECKast XUMUSL. AHATATHYECKAs XUMHUS [ DIEKTPOHHBIHA
pecype]: yue6. / B.B. Eropos, H.W. Bopo6seBa, N.I'. CunmbBecTpoBa. — DnekTpoH. naH. — CaHKT-
[lerepOypr: Jlanb, 2014. — 144 c. - Pexxum JIoCTyma:
https://e.lanbook.com/reader/book/45926/?demoKey=f091f49cf34d208acd611d5fac279600#1
launesa, E.}O. Xemomerpuka. bazoBbie moHATHS [ DNEKTPOHHBIHN pecypc]: yuel.
nocodue — DnekTpoH. gaH. — CaunkTt-IletepOypr: Jlans, 2016. — 160 c. — Pexxum noctyma:
https://e.lanbook.com/reader/book/90051/?demoKey=9ch83187d1b2062c89612da7al95a84a#1

5.2. llepuoanueckasi JuTEpaTYpa
1. «Kypnan ananutuyeckoit xumun», Poccus, Mockaa.

2. «3aBojackas nmabopartopus. JlmarHocTuka MaTepuaiony, Poccus, Mockaa.

3. «AHanuTuKa U KOHTpOJIb», Poccus, ExatepunOypr.

4.  «Spectrochimica Acta. Part By, uznatensctBo Elsevier
5
6

«Analytical Chemistry», usnarensctso ACS
«Journal of Analytical Atomic Spectrometry», nsnarenpctBo RSC

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
OJAHHBIX U I/IH(l)OpMaI[I/IOHHbIe CI[paBO‘leIe CUCTEMBI

DJ1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «OPAUT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAWH» www.hiblioclub.ru

3. OBC «BOOK .ruy» https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnauorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaIHbIX HAYYHBIX XXYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonmuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/

agkrwnE
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15. Nano Database https://nano.nature.com/

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas nHpopmannonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopMannoHHble cIPABOYHbIE CHCTEMBI.
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYyHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX JauccepTanmid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHUCTEpPCTBO HAyKHU U BhIcIIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. HMudopmanuonnas cucrema "EquHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM pecypcam!’
http://window.edu.ru/;

7. Enwmnas koyutekuus nupoBbiX 00pa3oBarTelibHbIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. 3akonomnpoekT "O06 o6pazoBanuu B Poccuiickoit @enepanuu. Bonpockr n 0TBETH
http://xn--273--84d1f.xn--plai/voprosy i_otvety

1

CoOcTBeHHBIC JICKTPOHHBbIE 00pa3oBaTe/IbHbIC H MH(OPMAIMOHHBIE pecypChl

KyoI'y:

1. Cpena MoaynbpHOTO AMHaAMU4eckoro ooydenus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIMUYECKUX KOMILIEKCOB, IyOJINKalUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGPOPMAIIMOHHBIX PECYPCOB Kadeapbl HH(YOPMALIMOHHBIX
oOpazoBartenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa3oBaTeNIbHBIE pecypchl Kadeapbl MH()OPMAIMOHHBIX CHCTEM U
TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKazaHus A1 00y4al0IMXCs 10 0CBOEHUIO THCHMIIJIMHBI (MOLYJI51)
VYcnenHoe ocBoeHUE AMCHUILIMHBI TPEOYET OT CTYAEHTOB PEryJISIPHOTO MOCELIEHUS JIEKIHi, a
TakKe AaKTHUBHOW pabOThl Ha 3aHATHSIX, BBIIONHEHUS M 3alIUTHl JAOOPAaTOPHBIX PadoT,
O3HAKOMJICHHSI C OCHOBHOM W JIOTIOJHUTEIIBHOW PEKOMEHAYeMOW nureparypoil. cnonb3yrores
yKa3aHHs K 1a00paTOpHBIM paboTaM, pa3pabOoTaHHBIM B 3JIEKTPOHHOM BH/IE.

N3yuenne AUCIUIUIMHBI CIeAyeT HaYMHATh C MPOpabOTKH pabouei mporpaMmbl, 0co0o0e
BHHUMAaHUe, yAelss LM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

[Ipyu MOATOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHAYeTCsI:

1) mpocMOTpeTh 3amucd TMpeabIylied JeKIMM W BOCCTAHOBUTh B MaMITH paHee
W3Y4YEHHBIN MaTepHal;

2) 6erno mMpocMOTPEeTh MaTephall MPEACTOSINEH JIEKIUHU, ¢ LENbI0 JYYIIero YCBOSHUS
HOBOT'O MaTepHaa;

3) caMOCTOATENBHO MPOPadOTaTh OTACIbHBIE (PPArMEHTHI TEMbI MPOLUION JIEKIHH, eCITH
3TO HEOOXOINMO.
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[Tpu KOHCIIEKTUPOBAHNY JEKIIMOHHOTO MaTepralia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTU4HO, IMOCJIE0BATEIbHO U JIOTUYHO (PUKCHUPOBATH OCHOBHBIC ITOJOMXEHHS, BBIBOIbI,
0000mIeHust U (GOPMYITMPOBKH, HE MBITASICh 3alMCAaTh BECh MPEINOJaBaeMblii MaTepuan cjIoBO B
CJIOBO.

[1py TOATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHUMAaTENbHO H3YYUTh MaTepHall MpeAcToslleil paboThl M COCTaBUTH ILIAaH €€
BBITIOJIHEHHS,

2) ynenuTh MOBBIIIEHHOE BHUMAHHE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSIM IMPEACTOSIICH
paboThI (MCTIOIB3YEMBIM PEaKTHBAM U 000PYIOBAHUIO, & TAKKE TEXHUKE padOTHI ¢ HUMH);

BoimmonusaTe nabopaTopHylo paboTy HEOOXOIMMO aKKypaTHO U IOCIEOBATEIbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B JabopaTOpHOM KypHane. [lig ychemmHoi 3amuTsl
n1abopaTopHOit paboThl HEOOXOAUMO TIATENILHO U3YYUTh JIEKIIMOHHBIN U, €CIIH 3TO He0OX0IUMO,
JIOTIOJTHUTEIILHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71ab0paTOPHBIN KypHaN, CAeNaB BCE HEOOXOAMMBIE pacdeThl U CHOPMYIUPOBAB BBIBOABI IO
MpoJieTaHHOM padoTe.

[Ipn mpopaboTke JEKIIMOHHOTO MaTepHala M BBIIOJHEHUH JTab0paToOpHON pabOThI
CTYACHTaM HEOOXOJAMMO OTMEYaTh T€ BOMPOCHI M pa3/eibl, KOTOPHIE BBI3BIBAIOT y HHX
3aTpyJHEHHUS. C LENbIO MOCIEYIOIeH KOHCYIbTAIlUU Y IPeroaaBaTers.

CamocrosarenbHas paboTa Hapsay C ayIWTOPHOM MPEACTABISET OJHY W3 BaKHEHUIIHX
dopMm yuebnoro mpouecca. CamocrositenpHas padoTa - 3TO IUTaHUpyeMas paboTa CTYAEHTOB,
BBIIOJIHSAEMAs 10 3a/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEmnojiaBaTelis, HO 0e3 ero
HenmocpeAcTBeHHOro ydactus. CamocTosTenbHas paboTa MpeAaHa3Hau€HAa HE TOJBKO s
OBJIQ/ICHUS TIPEACTABICHHON TUCIMILIMHOMN, HO U U1l (GOPMUPOBAHHS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOH, HAay4YHOH, MpPOoQecCHOHAIBHON NEATENbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSTEIILHO pEIIaTh BO3HUKAIOIUINE MPOOJIEeMbl, HAXOAUTh MPAaBHIbHBIC
peLeHus U T.1.

CaMmocrosiTenbHasi paboTa CTYIEHTOB CBsi3aHAa C IUIAHUPOBAaHHEM SKCIEPUMEHTA,
IPOBEIEHUEM MaTeMaTHMYECKUX pacueToB M OOpaOOTKU IMOJyYEHHBIX JaHHBIX, MPOPAOOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO Marepuajla M MaTepuaiga Y4eOHUKOB M Yy4eOHBIX IOCOOuH,
U3y4EHHEM CaMOCTOATEIbHO HEKOTOPBIX Ppa3JeNIoB Kypca, IMOATOTOBKOW K KOHTPOJIBHBIM
pabotam, odopmiieHHEM 1abOpPaTOPHBIX padOT U MOATOTOBKOW K MX 3alllUTE, MOJATOTOBKOW K
TEKYyILEMY KOHTPOJIIO U IPOMEKYTOUHON aTTeCTalUH.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTtepuaa.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluM 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOpOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MCXKAYy MnOperoaaBaTcjiceM U O6y‘-IaIOHH/IMC$I HHBAJIMJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne no JUCIUIInHE (MOYJTI0)

HanMeHnoBaHme crieMaIbHBIX OCHAaIIEHHOCTh CIIELMAIbHBIX ITOMEIEHUI Ilepeuenn
MOMEIIEHUI nureH3uonnoro 110

VueGHbie aAyAUTOPUH st | MeGenb: yueGHas MeGenb Microsoft Office
MPOBEIEHUS 3aHATHH JIEKIIMOHHOTO | TeXHUUECKHe CpeCcTBA O0YUESHHUS:
THIA 9KpaH, IPOEKTOP, KOMIIBIOTED
VueGHbie aAyAUTOPUH st | MeGenb: yueGHas MeGenb Microsoft Office
MIPOBEACHUS IPYIIIOBBIX u | TexHudeckue cpeacTBa 00yICHHU:
WHIUBHUYAIbHBIX  KOHCYJIBTAIUH, | 9KpaH, IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJIS u
MIPOMEXKYTOYHOHN aTTECTAIMH




VYuebOuble ayTUTOPHUU JUTsSt
MIPOBEJICHUST JTa0OPaTOPHBIX PAOOT.
JlabopaTopus 415¢

YueOHble 7a00paTOpPUM  YKOMILICKTOBAHHBIC
CTIIEITUATM3UPOBAHHON ~ MeOemblo,  BBITSIKHOM
CHCTEMOW BEHTWIIALNH, MEIOBBIMH JOCKaMH,
CpeICTBaMH  TIOKapHOH  Oe30macHOCTH U
OKa3aHUsl MEpBOM MEIULMHCKOM IIOMOILH,
mabopaTOPHBIM 00opyIoBaHUEM: BECHI
agamurndeckne BJIP-200, mkad cymmibHBIH
IC-80, nauTKU 3NEKTPUYECKHE, KOMIIJIEKT
00OpylIOBaHHUS JUIS TUTPOBaHMS, KOMIUIEKT
000pyIOBaHMS JJIsl KOJIOHOYHOM U INIOCKOCTHON
xpomarorpaduu, HabOpbl XUMHYECKOH MOCYIbI

1 pCaKTHBOB

Hnsa  camoctosTenbHOU

paboTbl  O0yYaromMXcss MPEIYCMOTPEHBI  MOMELICHHS,
YKOMIUIEKTOBaHHBIE CIICLHAIN3UPOBAHHON MeOeIbI0, OCHAILICHHBIC KOMIBIOTECPHOH TEXHHUKOI C
BO3MOXHOCTBIO IIOJKJIOYCHUSA K CCTH ((I/IHTepHeT)) 1 obeclieyeHneM A0CTYyIIa B DJICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHHUBEPCHTETA.

HaumenoBanue nomeeHui ais
CaMOCTOSATENIbHON pabOTHI
o0yJaromuxcst

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOThl 00yYatONIUXCs

IlepeueHb TMIEH3MOHHOTO
MPOrPaMMHOTO
obecrieyeHHs

TTomemieHue a1t caMOCTOSATEIHLHOM
paboTHI 00yJaromuxcs (IUTaTbHBIH
3an HayuHoii OMOIHOTEKN)

Meobenp: yuebnas mebenb

KoMIutekT crienuain3upoBaHHOW MeOeu:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
MOJKIIOYEHHEM K HWH(POPMAIMOHHO-
KOMMYHUKAIIMOHHON ceTu «UHTepHeT» U
JOCTYIIOM B INEKTPOHHYIO
UH(POPMAITHOHHO-00Pa30BATEILHYIO CPEILy
oOpa3oBaTeNnbHON  OpraHW3anuu, BeO-
KaM€phbl, KOMMYHUKAITUOHHOC
obopymoBaHue, oOecreyuBaroniee J0CTyI
K CeTH MHTEpHET (MPOBOJHOE COEJIMHEHHE
u  OecrmpoBOAHOE  COCMUHEHHE  TI0
texuoorun Wi-Fi)

Microsoft Office

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboTs ooydatonmxcs (aya.400c)

Meobenb: yuebHas mebOenb

KoMIiekT cnenuann3upoBaHHON Mebenn:
KOMIBIOTEPHBIE CTOJIBI

O6opynoBaHue: KOMIBIOTEPHAs TEXHUKA C
NOAKIIOYEHHEM K  MH(OPMAIUOHHO-
KOMMYHMKAIMOHHOM ceTu «MHTepHET» U
JOCTYIIOM B AIIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaATENBHYIO CPELy
oOpa3oBaTeNnbHON  OpraHW3anuu, BeO-
Kamephl, KOMMYHHUKAIIMOHHOE
o0opynoBaHUe, 00ECIeUYHBAIONICE TOCTYII
K CETH MHTEpHET (IIPOBOJIHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COCIUHEHHE  TI0
texunogorun Wi-Fi)

Microsoft Office




