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1 Hesn u 3axa4y N3y4YeHHUs T CUMILIMHBI (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, METPOJIOTHYECKUX OCHOB XUMHUYECKOro aHammza. [IpuoOpereHue
HaBBIKOB  BBINIOJHEHUS AHAIMTHYECKUX OIEpaluid NpH  TMOJATOTOBKE H  IMPOBEICHUU
KOJIMYSCTBEHHOTO aHAJIM3a.

1.3 MecTo AucuuminHbl (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI NMPOrpaMMbl

HucrunnuHa «[IpukiagHOW XMUMHUYECKHH aHAIM3» OTHOCHUTCA K 4acTH, (OpMHpYyeMOit
y4acTHUKaMU 00pa3oBaTeIbHBIX OTHOIICHNH biioka 1 "Jlucuumnauasl (Moxynu)" yaeOHOTO IIaHa.
B cooTtBeTcTBUM ¢ pabounM y4eOHBIM IJIaHOM JAMCLMIUIMHA M3Yy4aeTcs Ha 2 Kypce MO OYHOU
dbopme oOyueHus. Bua nmpoMexyToqHON aTTeCTalliu: 3a4eT.

NudopmaninoHHO ¥ JTOTHYECKHU CBSI3aHa CO CISAYIOUUMH JUCIUILIMHAME: aHATUTHUYECKast
XUMHUA, 00IIas M HeOpraHuyeckas Xumus, maremMaTuka. OCBOCHHME JAHHOW JUCIUIUIMHBI
HEOOXOIUMO KakK MpellecTByIonlee [Js AUCUUIUIMH 0a30BOM M BapuUaTUBHOM 4acTH
«XUMHYECKasT JKOJIOrus», «MeTpoJIornyecKkue OCHOBBI XMMHUYECKOro aHanusay, «Meroasl
3KOAHAJIMTUYECKOTO KOHTPOJISI CYNEPIKOTOKCUKAHTOBY», & TAKXKE psAlda APYrHMX AUCLMILUIUH I10
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 u HanMeHoBaHMe HHAUKATOpa™ TOCTHIKEHUS
KOMIIETEHIINH

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE

ITK-1 criocoOeH BBITOJIHATE CTaHAAPTHBIE ONEPALMH 10 MTPeylaraéMbIM METOJIMKaM B COOTBETCTBHUHM C 3aa4aMi
9KCTIEPTHU3BI
NOIIK-1.1. criocoGeH BBIIONHATD CTaHAAPTHBIC 3HaeT HOPMBI  TEXHMKHM  O€30MacHOCTH,  TEXHHKY
OTIepalUH 110 MpeAiaraéMbIM METOANKaM aHaJIW3a | BBINOJIHEHUsI XMMUYECKOTO aHaJIN3a

YMeeT noJib30BaThCsl XUMUIECKUM 000pyJOBaHHEM
Brnaneer TEXHUKON TIPOBEICHUS XMMHUYECKOTO
9KCIEPHMEHTA

IIK-2 Bnaneer 0a30BBIMH HaBBIKAMH HCIIOJIB30BAHHMS COBPEMEHHOH ammapaTypbl NPH HPOBEACHHH HAYYHBIX
HCCIIeJOBAaHNH, SKCIIEPTH3, CePTH(UKAIMOHHBIX UCTIBITAHNH, 00pabOTKe MMOJTydeHHbBIX pPe3yIbTaTOB

WIIK-2.1. Bnameer  0a30BBIMH  HaBBIKaMH | 3HA€T METOJBI OIPEIEICHUS KOJIMYECTBEHHOTO COCTaBa
WCTIONB30BAaHUSl COBPEMEHHOW ammapaTypbl Hpu | HpoObI, TEXHWKY BBIIIOJHEHUS XWMHYECKOTO aHaJIH3a,
MIPOBEICHUH HAyYHBIX MCCIEIOBaHMM, 00paboTke | (M3MYeCKHe W XHUMHYECKHEe CBOIICTBa BEIIECTB W
MTOJTy9YCHHBIX PE3yIbTaTOB MaTepHaioB

YMeeT TONB30BaTHCS  HM3MEPHUTEIBHBIMH  NpHOOpamuy,
TOTOBUTh M CTaHAAPTHU3UPOBATH PACTBOPHI, IPOBOIUTH
XUMHYECKUI HKCIEPUMEHT C COOIIOZICHUEM HOPM TEXHHUKHU
0e30macHOCTH, 10  pe3yJbTataM  aHajiu3a  Jejarh
000CHOBaHHBIE BBIBOJIBI

Brnageer TeXHHMKOH  NpPOBEAEHUS  OKCHEPUMEHTa  C
NIPUMEHEHHEM COBPEMEHHOT0 OOOpYAOBaHMUS, IPHEMaMU
BBIUMCJICHUSI PE3yIbTaTOB aHANIM3a M METOJAMU OLIEHKH
JIOCTOBEPHOCTH PE3yJIbTaTOB

Pesynbratel 0Oy4eHHsS TIO JUCHUIUIMHE JIOCTHTAIOTCS B PaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHOM PabOThl 00YJaIOIINXCSl B COOTBETCTBHUH C YTBEPKACHHBIM
y4eOHBIM TIITAHOM.

NuaukaTtopsl  TOCTHDKEHUS  KOMIETCHIMA  CYMTAIOTCS  CHOPMUPOBAHHBIMH  TIPU
JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB O0YUCHHSI.




2. CTpyKTYypa U copep:KaHHue TUCIHUTIIUHbI

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOmiast TPYA0EMKOCTh AMCHHUILUIMHBI cocTaBisgeT 3 3adeTHbIX eauuul (108 uacos), mx
pacmpezesieHue Mo BuaaM paboT IPeCTaBICHO B TAOIHIIE

Bcero Cemectpsl
Bun yue6HO# paboThI 4acoB (uachl)
3 - - -

KonTakTHas pa6oTa, B TOM 4HcJe:
AyIuTOpHBIC 3aHATHS (BCero) 72,2 72,2
3aHATHUS JICKIIUOHHOTO THIIA 16 16
3aHATHS CEMHUHAPCKOTO THIA (CEMUHAPBI, TPAKTHUCCKUE 3aHSTHS)
JlaGopaTopHble 3aHATHS 52 52
Muas koHTaKTHasi padora:
KonTpons camoctosarensaon pabotsl (KCP) 4 4
IIpomexxyrounas arrecraius (MKP) 0,2 0,2
CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 35,8 35,8
Kypcosas paboma
Ilpopabomxka yuebrnozo (meopemuueckoeo) mamepuaia 20 20
Boinonnenue unousudyanvhvix 3a0anuil (n0020moska coodweHul,
npeseHmayutl)
Pegpepam
Tloozomoeka Kk mexkywemy KOHmMPOJIO 15,8 15,8
KoHTpoJb:
IToaroroBka K 9K3aMeHy
Ob611as TPYI0EMKOCTh Yac. 108 108
Jac B ToMm umcie koHTakTHas paboTa 72,2 72,2

3ad. ell. 3 3

2.2 CopeprxaHue JUCHHUILINHBI
Pacrnipesienenue BuioB y4eOHOI pabOThI M UX TPYIOEMKOCTH IO Pa3zeiaM JUCIHUILIHHEL.
Pa3zzesb! (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B 3 cemectpe (OPO)

KoanuecTBo yacos

Ne FHauMeHOBAHKE PaseioB AynutopHas BHeayIuUTOpHas
pasznena Beero pabota pabota

J |13 | JIP CPC

1 2 3 4 | 5|6 7
OO6mrast cxemMa XUMHYECKOTo aHaiu3a. Berbop metoankn u
MeTo/ibl aHasn3a. OCHOBHbIE METPOJIOTHYECKHUE
1, P 8 | - |30 10

XapaKTEPUCTHKH aHATUTHYCCKON MeToauKu. CTaTucTHYECKAast
00paboTKa pe3yabTaTOB aHAIH3A.

Crioco0bI TPOBEPKH MPABUIIBHOCTH PE3YJIbTATOB aHAIN3A.

2. CrocoOsI MOBBIIIECHUS TOYHOCTH aHaau3a. cTouHuKH 4 - 18 16,8
MOTPEIIHOCTEH B CIIOCOOBI UX YCTPAHEHMUSL.
MateMaTHYeCKiue METOIBI U KOMITBIOTEPBI B XUMHUUECKOM

3. aHanmu3e. KoMnproTepHOE MOICIHPOBaHUE/ O THMHU3AIUS 4 - 4 9
METOJIHK.
HUTOI'O no pasdenam oucyuniurvl 16 - 52 35,8
Koumpoaw camocmoamenvnoii pabomet (KCP) 4
Ipomesicymounas ammecmayus (MKP) 0,2
Tloozomoska k mexywemy KOHmMpOaIo 15,8
Obwas mpyooemxkocms no OUCYUNIUHE 108

Ipumeuanue: Jl-nexyuu, [13-npaxmuyeckue 3anamus/cemunapol, JIP-nabopamopuuvle pabomol,
CPC-camocmoamenvHas paboma cmyoenma



2.3 Conep:xaHue pa3iesioB (TeM) TUCUUILIHHBI
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

MCTOOUK.

KOMHBIOTepHOG MOACIUPOBAHUE B XHUMHUYECKOM

aHaJIN3C.

HaunmenoBanue dopma TeKy1ero
No Copepxanue pazzena
paszena KOHTPOJIS
1 2 3 4
1. BBenenune. Kpurtepuu BbiOOpa MeToAa aHajM3a. CamocrosTensHas
PazHoBumHOCTH XMMHUeckoro ananuza. OCHOBHBIE| TIpOBepouHas pabora
CTaAuM XUMHYECKOro aHajuza. Bwibop Meronma wu
OO0mast cxeMa XUMAYECKOTO  |METOJUKH aHAllM3a M COCTAaBICHHUE CXEM aHAJM3a.
anamu3a. Beibop meromuku.  |IIpoGootdop m mpobomoaroroBka. Buasl 1po0,
OCHOBHBIE METPOJIOTHYECKHE |CIOCOOBI MONMYYCHUS CpeqHe IMpoObI, IepBHUYHA
XapaKTePUCTUKHA METOINK o0paboTka u xpaHeHue pod. Buasl morpemrHocTei.
Hckimouenne nanubXx. OCHOBHBIE METPOIOTHYECKHE
XapaKTepPUCTUKU METOAMKH aHallu3a M CIOCOOBI MX
YCTaHOBJICHUSI.

2. CriocoObl MPOBEPKH TMPABHUILHOCTH PE3YJIbTaTOB CamocTosiTenbHas
Cnoco0bl mpoBEpKH ananuza. CranmapTHble o00pasipl, HMX BHIBl H| TpOBepoyHas padora
MPaBUJILHOCTH PE3YJIbTATOB  |NIpPUMEHEHHE. XMMHYECKHE PEaKTUBbI, TPeOOBaHHS K
ananuza. CriocoObl HUM, KBaJIH(pUKaUu YUCTOTHl. CHOCOOBI CHMIKEHHS
MOBBILICHHUS] TOYHOCTH BIMSHHS CIlydailHbIX —morpeurHocted.  CriocoObl
a"anu3a. VictouHukn CHIKEHHSA BIMSHUA CHCTEMaTHIECKUX
MOTPEeNIHOCTeH 1 croco0bI X [norpemHocTei. CrienuanbHbIe IPUEMBI IPOBEPKH U
YCTpaHEHHUSL. TIOBBIIICHUSI TPaBUIBHOCTH PE3yJIbTATOB aHAIM3A.

@DoH, ICTOYHUKH U CIIOCOOBI €r0 CHIDKCHHUSI.

3. OcHOBHBIE HaIpaBJICHUS ucrions3oBanma|  CamocrosrenbHas
MaremaTHyeckre METOABl 1 |[KOMITBIOTEPOB B XMMHYECKOM aHanu3e. Omepaiud,| mpoBepodHas padorta
KOMITBIOTEPHI B XUMHYECKOM |BBINIOJIHSACMbIE TIPH  KOMIIBIOTEPHOI ~ 00paboTke
ananuze. KomnerotepHoe AQHAIUTHYECKUX CHTHAJIOB. KommbrotepHas
MojenupoBanue/onTuMu3anys |[uaeHTuukamnysi.  Mcnonp3oBanue 0a3  JTaHHBIX.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1a0opaTopHbIe padoThl)

Ne

HanmeHnoBanue
pasznena

HanmenoBanue 1a00paTOpHBIX paboOT

dopMa TeKyIEero
KOHTPOJIS

1

2

3

4

OOmas cxemMa XMMHYECKOTO aHAN3a.
Bri6op METOJUKH. OcHOBHBIE
METPOJIOTHUECKUE  XapaKTEPUCTUKU
METOJHUK

Bpennsie BemecTtBa. Knaccubukanus un obmue
TpeOOBaHUs 0€30MacHOCTH. Texuuka
OesomacHocTH 1mpu  paboTe B XUMHYECKHX
71a00paTOpHUsX.

Onpenencare  amMMuaka  (pOpPMabIACTHIHBIM
METOJIOM B Mpobax Bo3ayxa pabodei 30HbI

Ornpenenenue coueit aMMOHHUSI
(hopMaNBJIETHIHBIM METOJOM B MPO0AaX CTOYHBIX
BOJ

OnpeznencHre XJIOPUIOB HATPHUS U aMMOHUS MPH
WX COBMECTHOM MPHUCYTCTBHH C HPUMCHEHHUEM
HOHHOr0 00OMeHa

VYcTaHOBIEHHE  OCHOBHBIX  METPOJIOIMYECKUX
XapaKTepUCTUK METOAMKH aHaiu3a Ha MpUMepe
MCTOAWMKH ONPECACICHUA aMMHUaKa C PCAKTUBOM
Heccnepa

3amura
JTabopaTopHOU
paboTsl

CriocoObl  TIPOBEPKH  MPABUIBHOCTH
pesynpraToB  aHanmuza.  CrocoObt
MOBBIIICHUS] ~ TOYHOCTH  aHAJIN3A.
HcTouHnKH TIOTPENTHOCTEHN U CIIOCOOBT
UX YCTPaHCHUS.

[IpoBepka npaBUILHOCTH ONpPEAEICHUS aMMHaKa
bopmambaeruIHBIM METOJIOM B Mpo0ax BO3Ayxa
pabodeil 30HBI CpaBHEHHEM C apOWTPaKHBIM
METOJIOM

[TpoBepka NpaBHILHOCTH ONPEACICHUS aMMHaKa
bopmanmpaeTnIHBIM METOJIOM B MPOo0ax BO3Ayxa
paboueii 30HBI METOIOM «BBEICHO-HANICHOY»

3ammra
nmabopaTtopHOi
paboThI




Ompenenenue ammuaka ¢ peaktuBoM 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 HHIUBHIYAIEHOTO .

3. | ananmse. KomnsroTepHoe nmabopaTopHOA

3aJaHus C UCHOIB30BAHUEM PYCCKO- H

MOJIEITNPOBAHIE/ OIITUMU3AITHS paboThI
AHIJIOA3BIYHBIX HAyYHBIX 0a3 TaHHBIX

METOJIVIK.

3amura naboparopHoii pabdotsl (JIP), Bemonnenue kypcosoro npoekra (KII), kypcoBoit
pabotel (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), manucanue 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 TPEIYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH 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 BBIMOJHEHUIO JTa0OPATOPHBIX paboT, YTBEPIKICHHBIE
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 yKa3zaHMs 10 OpPTaHM3AI[MM  CaMOCTOSITENbHOM  paboTHI,
YTBEpIK/IeHHbIE Kadeapol aHAIUTH4YecKo XUMKH, npotokoi Ne 9 or 7.06.2017 .
2 |[lomroroBka K 3a4eTy MeTtoauueckie yKazaHus MO TOJITOTOBKE K 3a4eTy, YTBEpKACHHBIE Kadeapoit
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 MX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

JIist AL ¢ HapyHIEHUsIMU CITyXa:

— B I1e4aTHoi (opme,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHI'EHTA
o0yJaromuxcs.

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

B Xxozme wu3ydeHHs JUCHUIUIMHBI TNPEAYCMOTPEHO HCIIOJIIb30BAHHME  CIIEYIOIIMX
00pa30BaTeNbHBIX TEXHOJOTMH: JIEKIUH, MpoOiieMHOe oOyueHHe, caMocTosATeNbHas paboTta
CTYJICHTOB.

KoMIeTeHTHOCTHBIM MMOAXOA B paMKax MpenojaBaHus JUCLUIUIMHBI pealn3yercss B
UCIIOJIb30BAHUH MHTEPAKTUBHBIX TEXHOJIOTHI U aKTHBHBIX METOI0B (MO3TOBOTO HITypMa, pazdbopa
KOHKPETHBIX CUTYAIIHi,) B COYCTAHUU C BHEAYTUTOPHOU PabOTOM.




NudopmanMoHHbIE  TEXHOJOTMM, TPHUMEHSEMbIE TPH U3YYCHHHM JAUCHUILIUHBL:
UCMOJb30BaHUE  MH(OPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMalMOHHO-
TEJIEKOMMYHUKAILIMOHHOMU ceTu MHTepHeT.

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

4. OueHo4HBbIe cpeAcTBA JUIA TeKyHIero KOHTPOJISI  YCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUN

OneHouHble CpeAcTBa IpEIHA3HAYEHBl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTelIbHBIX
JOCTHKEHUH 00ydJaroluXxcsi, OCBOMBIIUX Hporpammy y4ueOHOW nucuuiuiiabl «Teopus u
IIPAKTUKA XUMUYECKOTO aHAIU3a».

OneHouyHBIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTEpUasbl ISl IPOBEACHHS TeKYIIero
KOHTPOJISE B (OpME pa3HOYPOBHEBBIX 33/IaHUIl M NPOMEKYTOUYHOH aTTecTanmMu B Qopme
BOIIPOCOB U 3aJIaHUM K 3a4eTy.

CTpyKTypa OLIEHOYHBIX CPEACTB JJIsl TeKYlIeil i NPOMEKYTOYHOH aTTeCTAllul

Kon 1 HanmeHOBaHMe HanmeHoBaHHE OLIEHOYHOTO CpPeCTBA
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 3adere
BBINIOJHATH CTAHAAPTHBIE | O€30mMacHOCTH, TEXHHUKY | HO TeMe
OTIeparyy 110 BBITTOJTHEHUS XMMHUYECKOTO
| | mpeanaraeMuIM aHaJM3a
METOMKaM YMeeT moss30BaThCsl XUMUYEcKuM | JlabopaTopHas
00opynoBaHHEM pabota
Bnameer TexHukoit mposenmeHus | JlaboparopHas
XMMHYECKOTO SKCIIEpPUMEHTa pabota
WIIK-2.1. BIaseeT | 3HaeT  METOJIbI onpenenenns | Kontponbnas pabota | Bompoc Ha 3adere
0a30BBIMHU HaBBIKAMHU | KOJMYECTBEHHOTO COCTaBa MPOOBI, | IO TeMe
HCTIOBb30BaHUS TEXHUKY BBITIOJTHEHUS
COBpPEMEHHOM XMUMHYECKOTO aHaIn3a,
anmaparypsl npu | ¢dusuueckue " XHUMHUYECKHUE
MIPOBECHUH HAYYHBIX | CBOWCTBA BEIECTB M MaTEpHAJIOB
HCCIIeI0BaHUM, Ywmeer noJsib3oBathest | JlabopaTopHas
00pabOTKE IOIYYEHHBIX | W3MEPHUTEIBHBIMH npubopamu, | padora
Ppe3yNIbTaToB TOTOBUTh M CTaHJIAPTHU3UPOBATH
pacTBOpPHI, IPOBOANTH XUMHIECKHH
2 SKCIIEPUMEHT C  COOIIIOJICHHEM
HOPM TEXHHMKH O€30I1acHOCTH, IO
pe3yapTaTaM  aHanuM3a  JlenaTth
000CHOBAHHBIE BEIBOIBI
Bnameer Texnukoil mposenenus | JlaboparopHas
JKCIIEpUMEHTa C TPUMEHEHHEeM | pabora
COBPEMEHHOTO 00opy10BaHus,
npueMaMu BBIYMCIICHUS
pe3yabTaTOB aHANIM3a M METOJAMU
OLIEHKH JIOCTOBEPHOCTHU
pe3yIbTaToB

TunoBbie KOHTPOJIbHBIC 32JaHUSI MJIH HHbIE MaTepPHAJIbl, HEOOX0AMMBIE VISl OLCHKH
3HAHMH, YMEHHI, HABBIKOB H (MJIM) ONBITA AESITEIbHOCTH, XaPaKTePU3YOILIHMX 3TAIbI
(popMupoBaHusI KOMIIETEHIIHII B IIpoIecce OCBOCHUsI 00pa30BaTeJIbHOM IPOrPaMMBbI

TunmoBoil BApHAHT CaMOCTOSITEILHON NMPOBEPOYHO PadoThI



1. [TorpemHOCTh XMMUYECKOTO aHaidu3a. Buipl, MpUYWHBI BO3HUKHOBEHHUA. CrOCOOBI
CHIDKEHUSI BITUSTHUSI CITy9ailHBIX MOTpemHoCTe. ®OH, HICTOYHUKH U CIIOCOOBI €r0 CHUYKCHUSI.

2. Kakue oOsi3arenpHBIC CTaAWK BXOIAT B OOIIyIO CXeMy XMMUYeckoro anamusa? Jlath
KPaTKYIO XapaKTePUCTUKY KaXI0i cTaauu. Bupl npo0 (reHepaibHas, IpOMEXXyTOYHas, TOTOBAs,
naboparopHasi, KOHTPOJIbHAS MPOOBI). JlaTh KPaTKyI0 XapaKTePUCTUKY KaxkI0T0 BUA.

3. CriocoObI MPOBEPKU MPABHILHOCTH PE3YIbTATOB aHAJIM3A.

4. Paccumraiite kod()PUIMEHT YYBCTBUTEIBHOCTH U TIpened OOHapyXeHHs IpH
orpeneeHuu eHoIa CreKTPOYOTOMETPHUSCKUM METOIOM, €CITH ITOJTYUEHBI CIICTYIOIIUE TaHHbIC
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 onTuuecKor mIoTHOCTU npu C=0 noaydyeno u3 cienyromux 3Hauenuii: 0,055;
0,047; 0,053; 0,045; 0,048; 0,050; 0,052.

3adeTHO-IK3aMeHAIlMOHHBbIE MaTepuaabl [Jsi NPOMEXKYTOYHON  aTTecTaluu

(3xk3ameH/3a4eT)
Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy N0 JHCHMILIHHE

1. Yro Takoe xuMHUECKUI aHANIN3?
2. Kakumu npaBuiamu He0OXOMMO PYKOBOACTBOBATHCS MPH BBIOOPE METOJIOB aHAIM3a U MPU
€ro BBIOJIHEHUU?
3. Pa3HOBHMAHOCTHM XMMHYECKOTO aHAIN3a U KPUTEPUU UX PAa3TPaHUYEHUS.
4. Kakue o0s3aTenbHble CTaUU BXOAT B OOIYIO CXEMY XUMHUYECKOro aHanu3a? /lath kpaTKyto
XapaKTEPUCTUKY KaXJIOU CTauu.
5. Kpurepun BpiOOpa METOAMKYU aHATIU3A.
6. IlorpemHocTh XMMHUYECKOTO aHaIN3a. BUJIbl, MPUYKMHBI BO3HUKHOBEHUS.
7. UYrto Takoe pe3ynbTaT eAMHUYHOIO ONpeIeeHUsl U pe3yabTaT aHanuza? [loueMy eqmHUYHbBIN
pe3yibTaT HE MOXET ObITh NPUHAT 3a pe3yibrarT aHanuza? Yro Takoe mapaielibHble
onpeneneHus’?
8. Uro Takoe morpemHocTh pe3ynabTara? Jlaiite onpeaeneHue abCOMOTHOW U OTHOCUTEIbHON
norpemHocTei. Yto Takoe npaBUILHOCTH?
9. [IlpuBenute kiaccuuKalUio MOTPEeIIHOCTEM MO mpoucxoxiaeHuto. Jlaiite ompeneneHue
CHUCTEMAaTUYECKON U CIIy4allHOM MOTPEIIHOCTEN.
10. Crioco6 oOHapykeHUsI IPOMaxX0B CPEIN PE3yIbTaTOB XMMHUUYECKOTro aHanu3a (Q-KpurepHii).
11. TIpenen oOHapyxkenus. CriocoObl YCTaHOBJIEHUS TIpeiesia 0OHAPYKESHHUS.
12. Yto Takoe HWXXHAA TpaHHUIA OINpeNeIsIeMbIX KOJUYECTB WM KOHLEHTpanuii? Yem
OTIPENIENSFOTCS HIDKHSISL M BEPXHSISI TPAHUIIBI OTIPEICISIEMbIX KOJMYECTB FITH KOHIICHTPAIHiA?
13. Buasl npo6 (renepanbHas, IPOMEKYTOUHAs!, TOTOBAs, JabOpaTopHasi, KOHTPOJIbHAS POOEI).
JlaTh KpaTKylo XapaKTepUCTUKY KaKIOTO BU/IA.
14. W3mepenus: npsiMble U KOCBEHHbIE. EAMHUIBI N13MEpEHUsL.
15. Msnoxwure cyth MeTos1a HauMeHbIINX KBagpatoB (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. DoH, HCTOYHUKHU U CIIOCOOBI €T'0 CHIDKEHUS.
24. OCHOBHBIC HamNpaBJICHUS HCIOJIb30BaHMUA KOMIIBIOTEPOB B XHUMHYECKOM aHanmse. JlaTh
KPaTKYIO XapaKTepUCTUKY KaKJOMY HaIIPaBJICHHUIO.



25. Omneparu, BBITOJHSAEMBIE TPU KOMITBIOTEPHOI 00paboTKe aHaTUTHYECKUX curHanoB. Kakue
MaTeMaTUYECKUE METO/IbI/aITOPUTMBI TIPH 3TOM IPUMEHSIOTCS?

26. KommnbrotepHas uaentudukamnys. Vcnonap3zoBanue 0a3 JaHHBIX.

27. KomnbroTepHOE MOACTHUPOBAHNE B XUMHUYECKOM aHAIIU3E.

Kpurepun oneHuBaHus pe3yJbTaTOB 00y4eHU s
Kpurepuu onieHuBanus 1o 3a4ery:
«3a4YTEHO»: CTYJIEHT BIAJCET TEOPETHUYECKUMHU 3HAHMSAMHU IO JAHHOMY pas3leiy, AOIYyCKaeT
HE3HAYUTENIbHBIC OIIMOKH; CTYIEHT yMEET NPAaBUIbHO OOBSICHATD MaTEpUall, WILTIOCTPUPYS €T0
IpUMepamu.

«HE 3aYTEHO»: MaTepuall HEe YCBOEH WJIM YCBOEH YaCTUYHO, CTYIEHT 3aTpyIHACTCS IPUBECTU
IPUMEPBI, JOBOJILHO OTPAHUYECHHBIA 00bEM 3HAHHUH TPOrpaMMHOTO MaTepHaa.

OneHouHBIE CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3J1I0pOBbsI BEIOUPAIOTCS C YUETOM MX UHIAWBUAYAJIBHBIX MCUXO(U3NYECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH MHBAIH/IAM H JIUIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENbHOE BPeMs JJIs MOATOTOBKU OTBETA Ha 3K3aMEHE;

— IIpH TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEAYCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00YYarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbS
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 110 JAUCHUILUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYUYCHHS WHBAIWIOB U JIUI] C OTPAHWYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
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 L ¢ HapyIeHUsIMU 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 KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

5. Ilepedennb y4eOHOIM JIUTepaTypbl, HHPOPMANMOHHBIX PeCYPCOB H TEXHOJIOTHil

5.1. YueOHasi auTeparypa

OcHoBHasi MTEpaTypa:
1. OcHOBBHI aHATUTHYECKOW XMUMHH: YI€OHUK JUIsI CTYJIEHTOB BY30B: B 2 T. / moxa pen. 1O. A.
3o70TOBA. - 6-¢ u31., mepepad. u gom. - M.: Akagemus, 2014.
2. TlpuknagHoi xumudeckui anamus: [Ipaktudeckoe pykoBojactso. [Toa.pen. T.H.
[lexoBnosoii, O.A. Inuryna, M.B. [Tonuka. — M.: U3a-s8o MI'Y, 2010.
3. Kpuctnan I'. Aranutndeckas xumusi: B 2 T. /miep. ¢ auria. A. B. Napmama, H. B. Konbraesoid,
I'. B. IIpoxopoBsoii; - 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

Jlyiss OCBOCHUS AUCIUILTAHBI MHBATUIAMH U JTUIIAMH C OTPAHHYEHHBIMHU BO3MOKHOCTSIMH
3JI0POBBS UCTIOJIB3YIOTCS ClIeLUaIbHbIE CEPBUCHI B AJIEKTPOHHO-01OIoTeyHbIX cuctemax (9bC),
JOCTYT K KOTOpbIM opranusyetr Hayunas 6ubimnotexa Kyol'y.

JomosiHUTE/IbHAS JIATEPaTypa:

1. Bacunbes B.Il. AHanuTHueckas XuMusi: COOPHUK BOIIPOCOB, YIPAKHEHUH U 3a7a4: yueOHOe
nocobue as 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. Heopranuyeckas 1 aHamMTHUECKast XUMUSL. AHATUTHYECKAst XUMHUS [ DJISKTPOHHBII
pecype]: yue6. / B.B. Eropos, H.W. Bopo6seBa, NL.I'. CunbBecTpoBa. — 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 ananuruueckoit xumun», Poccus, Mocksa.

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», nsnarensctBo 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 HAa 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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https://e.lanbook.com/reader/book/90051/?demoKey=9cb83187d1b2062c89612da7a195a84a#1
https://urait.ru/
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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 BhIcIero oopazosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

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

6. HMudopmanumonnas cucrema "EquHOoe OKHO J0CTyma K 00pa3oBareIbHBIM pecypcam’
http://window.edu.ru/;

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

8. dexpepanbHBIN HEHTP HHHOPMAITHOHHO-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 nHGOPMAIMOHHBIX PECYpPCcOB Kadeapbl HH(POPMALIMOHHBIX
oOpazoBartenbHBIX TeXHOMOTH http://mschool.kubsu.ru;

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

5. DnekTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl MH(MOPMAIMOHHBIX CHCTEM HU
TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "[IIKOJIbHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKkazaHus 151 00y4aloUXCH 110 0CBOCHUIO THCHMIIIMHBI (MOLYJIs1)
VYcnenHoe ocBoeHUE AMCHUILIMHBI TPEOYET OT CTYAEHTOB PEryJISIPHOTO MOCELIEHUS JIEKIHi, a
Tak)Ke aKTHBHOW pabOThl Ha 3aHATHSIX, BBIIONHEHUS M 3alUTHl JTAOOPATOpPHBIX pPabdoT,
O3HAKOMJICHHSI ¢ OCHOBHOM W JIOTIOJHUTEIIBHON PEKOMEHAYeMOU iauTepaTypoiu. Mcnonb3yrores
yKa3aHHs K 1a00paTOpHBIM paboTaM, pa3pabOoTaHHBIM B 3JIEKTPOHHOM BH/IE.

N3yuenne AUCIUIUIMHBI CIeAyeT HaYMHATh C MPOpabOTKH pabouei mporpaMmbl, 0co0o0e
BHHUMAaHUe, yAelss LeNsIM U 3a/1a4aM, CTPYKTYpPE U COAEPKAaHUIO Kypca.

[Ipyu MOATOTOBKE K JIEKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHYeTCsl:

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

2) 6erno MpocMOTPETh MaTepuall MPEACTOSIIEH JIEKIHH, C LEeNbI0 JYYIIero YCBOCHUs
HOBOT'O MaTepHaa;

3) caMocCTOATENHHO MPOPadOTaTh OTAENbHBIC (PPAarMEHTHl TEMbI MPOILLION JIEKIIUU, €CIH
3TO HEOOXOINMO.
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[Tpu KOHCIIEKTUPOBAHNY JEKIIMOHHOTO MaTepralia CTYJCHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMAaTUYHO, IMOCJIE0BATEIbHO U JIOTUYHO (PUKCUPOBATH OCHOBHBIE TOJOMKEHUS, BBIBOJBI,
0000mIeHust U (GOpMYITMPOBKH, HE MBITASCh 3aIMCAaTh BECh MPEIOJaBaeMblii MaTepuail cJIOBO B
CJIOBO.

[1py TOATOTOBKE K 1a00PaTOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHUMAaTENbHO H3YYUTh MaTepuan MpeAcTosuiel paboThl M COCTaBUTH IIJIaH €€
BBITIOJIHEHHS,

2) ynenuTh MOBBIIIEHHOE BHUMAHHUE SKCIIEPUMEHTAIBHBIM OCOOEHHOCTSAM IpeICTOsIen
paboThI (MCTIOIB3YEMBIM PEaKTHBAM U 000PYIOBAHUIO, & TAKKE TEXHUKE padOTHI ¢ HUMH);

BoimmonusaTe nabopaTopHylo paboTy HEOOXOIMMO aKKypaTHO U IOCIEOBATEIbHO,
OTpa’kasi BCE €€ OCHOBHBIC JTambl B JAa0OpaTOpHOM >KypHaye. [ ycrmemrHod 3aiuThl
n1abopaTopHoOit paboThl HEOOXOIMMO TIIATENLHO U3YYUTh JIEKIIMOHHBIN U, €CIIH 3TO He00X0IMMO,
JIOTIOJTHUTEIILHBIN TEOPETUUECKUN MaTepuall 1Mo TeMe paboThl, a TaKXKe MPABUIIBHO 3allOJHHUTH
71ab0paTOPHBIN KypHaN, CAENaB BCE HEOOXOAMMBIE pacdyeTbl U C(HOPMYIHUPOBAB BBIBOABI IO
MpoJieTaHHOM padoTe.

IIpu mpopaboTke JEKIMOHHOTO MaTepHalia M BBHIIOJHEHHH J1abopaTopHON paboThI
CTYACHTaM HEOOXOJAMMO OTMEYaTh T€ BOMPOCHI M pa3/eibl, KOTOPHIE BBI3BIBAIOT y HHX
3aTpyJHEHHUS. C LENbIO MOCIEAYIOEeH KOHCYIbTAIlMH Y IIPEroaaBaTers.

CamocrosrenbHas paboTa Hapsiay € ayIUTOPHON MPEICTaBISeT OAHY M3 BaKHEHIINX
dopMm yuebnoro mpouecca. CamocrositenpHas padoTa - 3TO IUTaHUpyeMas paboTa CTYAEHTOB,
BBIIOJIHSAEMAs 10 3a/IaHUI0 U MPU METOAMYECKOM PYKOBOJCTBE IpEmnojiaBaTelis, HO 0e3 ero
HemocpeAcTBeHHOro ydactus. CamocTosTenbHass paboTa mNpeAaHa3Hau€HAa HE TOJBKO s
OBJIA/ICHUS TIPEACTABICHHON TUCIMILIMHOM, HO U U1l (GOPMUPOBAHHS HABBIKOB PabOTHI BOOOIIIE,
B yueOHOH, HAay4YHOH, MpPOoQecCHOHAIBHON NEATENbHOCTH, CIIOCOOHOCTH MPUHUMATH Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEIILHO pEIIaTh BO3HUKAIOIUINE MPOOJIEMbI, HAXOAUTh MPAaBHIbHBIC
pelIeHus u T.1I.

CaMmocrosiTenbHasi paboTa CTYIEHTOB CBsi3aHAa C IUIAHUPOBAaHHEM SKCIEPUMEHTA,
IPOBEIEHUEM MaTeMaTHMYECKUX pacueToB M OOpaOOTKU IMOJyYEHHBIX JaHHBIX, MPOPAOOTKON U
MOBTOPEHHEM JIEKIIMOHHOTO MaTepuajia M Marepuaja Y4eOHHUKOB U Y4eOHBIX HOCOOUH,
U3y4EHHEM CaMOCTOATEIbHO HEKOTOPBIX pa3JesioB Kypca, MOJIrOTOBKOM K KOHTPOJbHBIM
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
310pOBbs OOJIBIIOE 3HAYEHHE HMEeT WHJMBHJyalbHas y4yeOHass paboTa (KOHCYNbTALUU) —
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 HWJIK JHAOOM C OrpaHUYCHHBIMUA
BO3MO>KHOCTSIMH 37J0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne no JUCIUIInHE (MOYJTI0)

HanMeHnoBaHme crieMaIbHBIX OCHAaIIEHHOCTh CIIELMAIbHBIX ITOMEIEHUI Ilepeuenn
MOMEIIEHUI nureH3uonnoro 110

VueGHbie ayUTOPUH st | MeGenb: yaeOnas mebenb Microsoft Office
MPOBEIEHUS 3aHATHH JIEKIIMOHHOTO | TeXHUUECKHe CpeCcTBA O0YUESHHUS:
THIA 9KpaH, IPOEKTOP, KOMIIBIOTED
VueGHbie aAyAUTOPUH st | MeGenb: yueGHas MeGenb Microsoft Office
MIPOBEACHUS TPYIIIOBBIX u | TexHudeckue cpeacTBa 00yICHHU:
WHIUBHUYAIbHBIX  KOHCYJIBTAIUH, | 9KpaH, IPOEKTOP, KOMIIBIOTED
TEKYIIEro KOHTPOJIS u
MPOMEXYTOYHOMN aTTECTAIIH




VYuebOuble ayTUTOPHUU JUTsSt
MIPOBEJICHUST JTa0OPaTOPHBIX PAOOT.
JlabopaTopus 415¢

YueOHble 7a00paTOpPUM  YKOMILICKTOBAHHBIC
CTIIEITUATM3UPOBAHHON ~ MeOemblo,  BBITSIKHOM
CHCTEMOW BEHTWIALWH, MEIOBBIMH [TOCKaMH,
CpeICTBaMH  TIOKapHOH  Oe30macHOCTH U
OKa3aHUsl MEpBOM MEIULMHCKOM IOMOIIH,
mabopaTOPHBIM o0opyoBaHUEM: BECHI
agamurtrdeckne BJIP-200, mkad cCymmiabHBIH
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,
YKOMIUIEKTOBaHHBIC CIICIHAIN3HPOBAHHON MeOEIbI0, OCHAICHHBIC KOMITBIOTEPHON TEXHUKOU C
BO3MOXHOCTBIO IIOJKJIOYCHUSA K CCTH ((I/IHTepHeT)) 1 obeclieyeHneM A0CTYyIIa B DJICKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BATEIbHYIO CPEly YHHUBEPCHTETA.

HaumenoBanue nomeeHui ais
CaMOCTOATENBHOM PabOTHI
o0yJaromuxcst

OcCHaIIeHHOCTh TIOMEIEeHUH 115
CaMOCTOSTENbHOM PabOThl 00yYalONINXCs

IlepeueHb TMIEH3MOHHOTO
MPOrPaMMHOTO
obecrieyeHHs

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

Meobenp: yuebnas mebenb

KoMIutekT crenuain3upoBaHHoi Mebenu:
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, oOecreyuBaroiee JOCTYI
K CeTH MHTEpHET (POBOJHOE COEJIMHEHHE
u  OecrmpoBOAHOE  COCMUHEHHE  TI0
texuoorun Wi-Fi)

Microsoft Office

TTomeuieHue i1t caMOCTOSATEIHLHOM
pabotsl obyuaromuxcst (aya.400c)

Meobenb: yuebHas mebOenb

KoMIiekT cnenuann3upoBaHHON Mebenn:
KOMIIBIOTEPHBIE 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 (IIPOBOJHOE COEIAMHEHHUE
n  OeclpoBOAHOE  COCIUHEHHE  TI0
texunogorun Wi-Fi)

Microsoft Office




