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IIporpaMma  cocTaBieHa  Ha  OcHOBaHWHM  (DefepalbHOro  roCyIapCTBEHHOTO
o6pasoBaTenbHOTO CTanapra Beiciero obpasosanus (PI'OC BO) HampaBieHHs MTOATOTOBKH
04.04.01 XuMus, yTBEP)KIECHHOTO NMpUKa3oM MuHHCTepcTBa 00pa3oBaHus W Haykd Poccuiickoi
®epmepannn ot 13 wmroms 2017 1. Ne 655; llopsnka opraHu3alMu ydeOHOro Iporecca B
06pa30BaTEIbHBIX ~OPTAHM3aUMSX ~BBICIIEr0 NpodeccHOHATbHOro obpasoBanus JIOHeIKOH
HapoHoit Pecry6uku, yTBep)KICHHOTO NpHKa3oM MHHKCTepCTBA 00Pa30BAHHS B HAYKH JTHP Ne
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XMMHH.
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3aseqyromuii kadenpo ‘g Cryg A.C. AnemacoBa
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1. OBJIACTb IPUMEHEHUSA U MECTO JUCHUIIVIMHBI B YYEBHOM ITPOLHECCE

[Ipou3BoacTBeHHAss TpakTUKa (HaydyHO-HccienoBarenbckas pabora (HMP)) ortHOcuTcs x
BapuaTUBHON yacTu bioka 2 «[IpakTuku, B TOM 4ncie HaydHO-HccaenoBareiabekas padora (HUP)»
o HanpapieHuto noarotoBku 04.04.01 Xumus (Marucrepckas mporpamMma: X|uMusi).

[IpakTuka peanmusyercsi Ha XxuMuueckoMm Qaxyiprere JoHHY kadenpamu aHaIUTHUECKOM,
buznyecKoil, HeOpraHM4ecKor, OMOXUMHUH U OpraHudeckor Xxumun. Crnoco0 npoBeieHus: MPaKTUKU
— CTallMOHAPHBIN.

[TpakTuka 6a3upyercs Ha 3HAHUHM U OCBOCHHM MaTepuaioB quciuruiviH bioka 1, a Taxke Ha
pe3yibTatax yueOHOW NMpPAaKTUKKU (O3HAKOMHTEIbHOH). Pe3ysabTarhl MPAaKTUKUA HCIIOJIB3YIOTCS MPU
BBIMIOJTHEHUH  BBITYCKHOW KBalM(PUKAMOHHON Maructepckoi pabotel. Ha BTOpom Kypce
maructparypsl HUP nnutcs 12 nenens (6 Henenb B TPETbEM cEMECTpe M 6 HENEIb B UETBEPTOM
cemectpe). O0mIas TpyaI0eMKOCTh TPAKTUKHU COCTaBIsgeT 18 3aueTHBIX eauHuIl, 648 Jyacos.

1. CTPYKTYPA JUCHUMIIJINHbI

Xapakmepucmuka npaKmuku

Hanpasnenue noarotroBku 04.04.01 Xumus

Marucrepckas nporpamMmma Xumus

HporpaMMa IIOArOTOBKH AKaJICMHUYCCKaAsA Marucrparypa

Kpanuduxanus MarucTp

KonnuecTBo copepkaTenbHbIX MOTyIEH 1

baszoBas / BapuaTuBHas 4aCTh

. BapUaTUBHAsI YaCTh
00pa3oBaTeNbHOI MPOrpaMMbl

DOpMBI KOHTPOJIS 2 3a4era

ouHas popma 3a04Hast popma

ITokazarenu
00y4YeHHs 00y4YeHHUs

KonnuecTBo 3a4eTHBIX €AMHHUIL (KPETUTOB) 18

I'on moaroToBku 2

Cemectp 3,4

KonnuectBO yacoB 648

- JICKIIMOHHBIX -

- IPAKTUYCCKUX, CCMUHAPCKUX -

- 1a00paTOPHBIX -

- CaMOCTOSTEIIbHON PabOTHI 648

B T.4. THANBUAYAJIbHOC 3aJIaHUC

HenennHoe KOMHUYECTBO YacoB, 54

B T.4. ayAUTOPHBIX

2.  OINHUCAHHUE JUCHUIIJIMHBI

Ilesau u 3a1aun
IJenu npounzsoacteenHoi npaktuku (HUP):

— aKTUBHOE HCIOJB30BaHHWE OCHOB TEOpUM (DYHIAMEHTAIBHBIX Pa3/IeioB XUMHH (TIPEXkKIe
BCETO AaHAIMTUYECKOW) B CAMOCTOSITEIIBHON UCCIIE0BATEIbCKOM paboTe;

— 3aKperieHHe HaBBIKOB TIPOBEACHHSI XHMHUYECKOTO JSKCIEpUMEHTa, HCIOIb30BaHUS
OCHOBHBIX aHATUTUYCCKUX METOJIOB TIOJYUCHHS M HCCIICIOBAHUS XUMHYSCKUX BEIIESCTB M PEAKIINA;

— oTpab0TKa HAaBBIKOB 0€30MACHOTO OOpAaIIeHUsI C XUMUYECKIMHI MaTepHallaMU C Y4€TOM HX
bu3NYECKUX U XUMHUYECKHUX CBOMCTB, CIOCOOHOCTH MPOBOJUTH OLIEHKY BO3MOYKHBIX PUCKOB;

— 3aKperuieHWe TOJYYCHHBIX paHee W TNPUOOPETEHHE HOBBIX HABBIKOB pa0OTHI Ha
COBPEMEHHOM HAay4YHOU amnmaparype Ipu NPOBEICHUN HAYYHBIX UCCIIECIOBAHUM;
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— 3aKpeMJIeHHE 3HAHUM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH, MPUMEHSEMBIX IpH
00paboTKe pe3ynbTaTOB HAYYHBIX JKCIIEPUMEHTOB M cOope, 00paboTKe, XpaHEHHH M Tepeaadu
UH(pOPMAaLIUKU IPU NPOBEJCHUN CAMOCTOSITENIbHBIX HAyYHbIX UCCIIE0BAaHUI;

— 3aKpeIJICHHE HaBBIKOB Pa0OTHI ¢ HAYYHOH JIMTEPATYpPO C IeNbI0 BRIOOpA HANpaBIICHUS U
METOJIOB;

— @puoOpeTeHHe OmbplTa [0 OpraHu3allid CBOEr0 TpyJa Ha HAydyHOW OCHOBE,
CaMOCTOSITEJIbHON OLIEHKU PE3y/IbTaTOB COOCTBEHHOM 1€ATENbHOCTH U IIPECTABICHUS PE3YyIbTaTOB
UCCJIEIOBAaHUM B BUJIE IOKJIAAA-IIPE3CHTALIUH.

OcHogHbIMU 3a0auamu SIBISIOTCS:

— coOirofeHne pexuMa M TIPaBWI BHYTPEHHETO pacmopsiika ¢akynbTeTa, Kadenpsl,
nabopatopuit HY kadenpsl u akKpeIUTOBAHHOW HE3aBHCHMOW J1a0OpaTOpPUHU, KOMITBIOTEPHOTO
KJ1acca, OMOJIMOTEKH;

— W3Y4YE€HUE U CTpPOroe COOJIIOJCHME NpPaBUJI OXpaHbl TpPyJda, TEXHUKUH O€30IaCHOCTU U
IIPOU3BOJCTBEHHON CaHUTAPHH;

— MOUCK M cOOp HAay4yHOW JMUTEpATyphl B PAMKAX MPEAJIOKEHHON PYyKOBOAUTENIEM TEMaTHKH,
MOJTrOTOBKA 0030pa JINTEPATYPHI;

— IPOBEACHHE XUMMUYECKUX O3KCIIEPUMEHTOB IO MPEAJIOKEHHOM DPYKOBOJUTENEM TeME U
o(opMIIEHHE UX PE3YJIBTATOB C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA;

— IIOAOTOBKA OTYETa U NPE3EHTAlMU O Pe3ysbTaTaX Hay4HO-HCCIIEJ0BATENbCKON pabOTHI.

TpeGoBanuss K pe3yabTaTaM oOCBOeHHMs AucHUIUIMHBI. [Ipouecc mnpoxoxaeHus
npou3sBojcTBeHHOi mnpaktiku (HUP) nHampaBineH Ha (opMmupoBaHHE 3JIEMEHTOB CIEAYHOLIMX
xomneTeHMi B cootBeTcTBUM ¢ @PI'OC BO P® no nampasnenuto noaroroBku 04.04.01 Xumus u
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl BBICIIEr0 0Opa30BaHUs HANpaBJIECHUS MOJITOTOBKU
04.04.01 Xumus (Marucrepckas mporpamMMa: XuMus):

YHUGEPCAIbHbIE KOMNEMEHYUU:

—CMOCOOHOCTh OCYIIECTBIISATh KPUTUYECKUH aHAIW3 NPOOJIEMHBIX CHUTyallud Ha OCHOBE
CHCTEMHOTO TI0X0/1a, BhIpabaThiBaTh cTpareruto aeicteuit (YK-1);

— CHOCOOHOCTD YIPABISITh MIPOSKTOM Ha BCEX JTarax ero xu3HeHHoro 1ukia (YK-2);

— CHOCOOHOCTH OpraHU30BbIBaTH M PYKOBOJAUTH paboOTOM KOMaHJbl, BbIpabaThIBas
KOMaH/IHYIO CTPATETHIO JJIsl JOCTIKeHuUs noctaieHHoi nenu (YK-3);

— CIIOCOOHOCTH NMPUMEHSTh COBPEMEHHbIE KOMMYHUKATUBHbBIE TEXHOJIOTUH, B TOM YHCIIE Ha
WHOCTPAHHBIX SA3BIKAX, JUIsl aKaJIEMUYECKOT0 U npodeccuoHanbHoro B3anmoenctsus (YK-4);

— CIOCOOHOCTh AaHaJW3UPOBATh M YYUTHIBATh pazHooOpasue KyJIbTyp B Ipoliecce
MEXKyIbTypHOTo B3aumoseiictus (YK-5);

— CHOCOOHOCTb ONpENENsTh U PEealn30BbIBATh NPUOPUTETHI COOCTBEHHOW MESTENBHOCTH U
croco0bl ee COBEPLICHCTBOBaHMs Ha OCHOBe camoolieHKH (YK-6).

obuwenpogeccuonanvHvie KOMnemeHyuu:

— CIIOCOOHOCTH BBIMOJIHATH KOMIUIEKCHBIE 3KCIIEPUMEHTAIbHBIE M PACUETHO-TEOPETHUYECKHE
ucclieIoBaHMs B M30paHHOM 00JacTU XMMHUH WM CMEXHBIX HAyK C UCIOJIb30BAaHUEM COBPEMEHHBIX
npruOOPOB, TPOrPaMMHOTO OOecriedeHus 1 0a3 JaHHBIX podeccroHanbHoro HazHayeHus (OI1K-1);

—  crmocoOHOCTh  aHAJIM3UpPOBaTh,  MHTEPHPETUPOBATH M o0omarh  pe3yJabTaThl
HKCIEPUMEHTAIBHBIX M PAcCUETHO-TEOPETHUECKUX paboT B MU30paHHOM O00JAaCTH XMMHUU WU
cMmexHbIx Hayk (OITK-2);

— CIIOCOOHOCTH MCIIONIB30BaTh BBIUMCIUTENIBHBIE METOABl M aJalTHPOBaTh CYIIECTBYIOILIUE
pOrpaMMHBIE TIPOIYKTHI JJIsl pelieHus 3a1a4 npodeccuonansHoi aestenaproct (OI1K-3);

— CHOCOOHOCTh TOTOBUTH MYOJNUKAI[MHM, YYacTBOBaTh B MNPOPECCHOHATIBHBIX JUCKYCCHUSX,
MPEJCTaBIATh PE3yabTaThl NMPO(PECCHOHAIBHON MAESTeNbHOCTH B BHJIE HAyYHBIX M Hay4yHO-
nonyJsipHbIxX gokiaanos (OITK-4).

npogeccuonanvuvie KomnemeHyuu, COOTBETCTBYIONUE BUAY (BHJaM) NMpoQecCHOHANIbHON
JESATENIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA IPOTrpaMMa MarucTpaTyphl:

HAYYHO-UCCTIE008AMENLCKAS 0CAMENbHOCb!
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—  CHOCOOHOCTBIO MPOBOAUTH HAayYHbIE HCCIENOBaHUS MO CHOPMYIUPOBAHHON TeMaTHKe,
CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH MCCJIEIOBAaHUSA M I0JIYy4aTh HOBBIE HAyyHblE U NPUKIIATHBIE
pesynbratsl (ITK-1);

—  BIIQJICHUEM TEOpHUEH 1 HaBBIKAMU MPAKTUUECKON paboThl B n30panHoii o6nactu xumun (I1K-
2);

— TOTOBHOCTBIKO MCIOJIb30BaTh COBPEMEHHYIO allapaTypy M[pU MPOBEACHUU HAYYHBIX
uccnenosanuii (ITK-3);

—  CIIOCOOHOCTBIO YYacTBOBAaTb B HAyYHBIX JUCKYCCHAX M TPEACTABIATH IOJyYCHHBIE B
UCCIICIOBAaHUAX pE3yJbTaThl B BHJE OTYETOB M HAYYHBIX ITyOJMKAIMi (CTEHIOBBIC TOKIIAMIBI,
pedeparsl ¥ CTaTbu B IEPUOIUUECKOM Hay4dHO# neyatn) (ITK-4);

OpP2aHU3AYUOHHO-YNPABIEHYECKAs 0esMeNlbHOCMb !

—  BJIaJICHUEM HaBBIKAMM COCTAaBJICHHUS ILJIAHOB, IPOIPaMM, IIPOEKTOB U JIPYTUX JTUPEKTHUBHBIX
nokymentoB (I1K-5);

—  CIIOCOOHOCTBIO OMpEACSTh W aHAJIM3HPOBATH MPOOJIEMBI, TUIAHUPOBATH CTPATETHUIO HX
peleHusi, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a pe3ylbTar aesterapnoct ([1K-6);

HAYy4HO-Nneoazo2uyecKkds 0essmeibHOCmb.

— BJAJEHHEM METOJaMH OTOOpa MaTepHuaia, IPeroJaBaHusi M OCHOBAaMH YIIPAaBJICHUS

nporieccoM o0y4deHus: B 00pa3oBaTeNbHBIX OpraHu3anusax Beiciiero oopasosanus (I1K-7).
B pe3yabTare udyyenns y4eOHONH JUCHHUILIMHBI CTYACHT J0JIKEH
3HaTh:
— COBPEMEHHYIO XMMHUYECKYIO JIUTEPATypy, TOCYIAPCTBEHHBIE U MEXAYHAPOIHbIE CTAaHAAPTHI,
MaTeHThl, XUMUYECKHUE CaThl B ceTn IHTEpHET;
— TEOpPETUYECKHE OCHOBBI U MPUHLUIIBI OCHOBHBIX METOJO0B MCCIIEIOBAHUSA, UX BO3MOXHOCTHU
Y OTPaHUYCHUS,
— DPUMEHEHUE OCHOBHBIX IIOJIO)KEHUI TEOPUHM pPaCTBOPOB, YUEHHUS O XUMHUYECKOM
PaBHOBECHM, XUMUYECKON KHHETHKE, KaTaJln3e, aAcopOLny B XUMUH;
— METOJI0JIOTHIO BBIOOpa METOJIOB MCCIIE0BaHMS, CPEICTBA MOBBIIIEHUS UyBCTBUTEIBHOCTH,
MPABUJIBHOCTH, BOCIIPOU3BOAMMOCTH, U30UPATENIbHOCTH;
— METOJI0JIOTHIO BBHIOOpA M OCOOCHHOCTH METO/I0B pa3JesieHHs] U KOHIIEHTPUPOBAHUSI MUKPO-
Y MaKpOKOMITOHEHTOB;
— OCOOCHHOCTH TEUEHHUS AHAJUTHYECKHX pPEAaKIMH U MPOIECCOB, COCTOSHUE BEIIECTB B
CTaH/IApPTHBIX U aHATU3UPYEMBIX PaCTBOPAX;
— TPUHIUOBl aTTECTAllMM AHAJUTUYECKUX METOAUK M AKKPEOUTAlUU aHATUTUYECKHUX

nabopaTopuid.
Ymers:
— MPUMCHATH COBPEMCHHBIC MCETOJbI H3YUCHUA XUMHUYECKUX SIBJIEHUA U mpoueccoB JJid
pelieHus MIPOU3BOJICTBEHHBIX, HAyYHO-TIPAKTUYECKUX, HCCIIEIOBATENbCKHUX,

MH(OPMALIMOHHO-TTIOMCKOBBIX U JPYTUX 3ajay;

— HCIIOJIb30BaTh COBPEMEHHbIE XUMHUYECKHE NMPHUOOPHI U YCTAaHOBKH, yueOHO-T1abopaTOpHbIE
puOOPHI, TEXHUUECKHUE CPEJICTBA O0YyUEHHUS M HAyYHOT'0 3KcnepuMenTa, DBM;

— COCTaBISITh OTYETHI M BECTH JIAOOPATOPHBIHN JKypHAIT;

— pedepupoBaTh U PELEH3UPOBATH XUMUYECKYIO TOKYMEHTALIUIO.

Baagern

— TEXHUKOHW IKCIEPUMEHTAIbHON paboThI B 1a00OpaTOPUSIX;

— HaBBIKaMH IIeJICHANPABIEHHOTO cOOpa JIUTEPaTyphl U YMEHUSMHU aHAJIU3UPOBATh HAYYHYIO
JUTEPaTypy C LEebI0 BIOOpA HANPaBIIEHUsI UCCIEA0BaHUS 110 33/1aHHON TeMe, B TOM YHUCIIe
C UCIIOJIb30BaHUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHII;

— ombIToM 00paboTKM M 000OIIeHHs] MaTepuaja M IMOMCKAa HOBBIX SKCIIEPUMEHTaJIbHBIX U
TEOPETUYECKUX PE3YyIbTaTOB;
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— MOJICITUPOBAHUEM OCHOBHBIX IPOIIECCOB MPEACTOSINETO HMCCIEIOBAaHMS C ILENbI0 BBIOOpA
METOZOB HCCIIEIOBaHMS, CO3/IaHUS HOBBIX METOJUK KOHLEHTPUPOBAHHS W OIpPEICIICHUS
IeJICBBIX KOMITOHEHTOB,;

— cnocobamMu 0OpabOTKU MOJTYYEHHBIX PE3y/IbTaTOB U aHAIM3a UX C YYETOM HMEIOIIUXCS
TaHHBIX;

— TIPEACTaBICHUEM HUTOTOB BBIMOJHEHHOH paboThl B BUAE OTYETOB, JOKJIAJ0B Ha
CHUMIIO3MYMaxX M Hay4YHbBIX IyOJIMKAlUi C MCHOJB30BAaHHEM COBPEMEHHBIX BO3MOXHOCTEH
MH(POPMATHKH;

— HaBBIKaMH OpPraHU3alMU HAyYHBIX MCCIICAOBAHNIN U YIPABICHUS HAyYHBIM KOJUIEKTUBOM.

3. COJEPXAHUE JUCLUIIUHBI U ®OPMbI OPTAHU3ALIMYU YYEBHOI'O
MPOLIECCA

HOpﬂIlKOBbIﬁ HOMEDP U TeMa KpaTKOC CoacCpKaHUEC TEMbI

Cooeporcamenvuwtit modyas 1 «Memoodonozus u menmoovt HayUHbIX UCC1E008AHUTL»

Tema 1. Unctpykrax no texHuke | IlpoBegeHne HMHCTpyKTa)ka MO TEXHUKE O€30IaCHOCTU H
0€301acCHOCTH MO’KapHOM O€30IaCHOCTH B JIaOOpaTopusax kadep.

Tema 2. llouck xumuyeckoil | M3yueHue npuémMoB pabOThl ¢ XMMHUYECKOH JINTEPATYpOll U
uHpopMaLuy, NprueMbl padoThl ¢ | popMUpOBaHUE HAYYHOH KapTOTEKH.

Hay4HOU u CIIPaBOYHOU
JUTEPATYPOH, dbopmupoBaHue
Hay4YHOU KapTOTEKH.

Tema 3. COop nuteparypbl u | [IpoBefeHHe JHUTEpaTypHOrO H MATEHTHOIO TIOKMCKAa B
MOJTOTOBKA 0030pa 1Mo 3aJaHHOW | OMONMOTeKe ©  ceth uWHTepHeT. lloaroroBka 0030pa

PYKOBOJIUTENEM TEMaTHKe JUTEpATyphl 1O 3alaHHON TemaTuke (paboTa B OMOIMOTEKE U
KOMIIBIOTEPHOM KJIACCE).

Tema 4. DKcrnepUMEHTAIbHBIN W3yuenne mnpaBua BeleHHUs J1aOOpaTOPHOIO >KypHala,

(Hay4HO-HCCIIE10BATENbCKU) opraHuzanusi pabouyero mecra cryaeHra. Iloaroroska

yTal PEAKTUBOB, BBIOOP METOIMKHU pabOTHI.

Tema 5. ViccnenoBanue Metoauk- | IlpoBeaeHne  3KCHEpUMEHTOB, HCCIEAOBAHWE  METO/AMK-

IPOTOTHIIOB. IPOTOTHUIIOB U TIOMCK ONTUMAJIBHBIX CIIOCOOOB HX YJIy4IICHHUs

C HCIIOJIB30BAHUEM MCTOAOB IMPCABAPUTCIIBHOTO Pa3aCICHUA
1 KOHICHTPHUPOBAHUS, XUMHUYICCKUX MOI[I/Iq)I/IKaTOpOB.

Tema 6. 3axnrountenbHbli aTan. | OOpaboTKa M aHaAIU3 MMOJy4eHHOW HHpOpManuu,

MOJArOTOBKA OTYETa 0 MPAKTHKE, 3aBeplIarolIfe 3alucH B
7a00paTOPHOM  JKypHaje, IOArOTOBKa  JAOKIaAa W
Npe3eHTalH
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TemaTnyeckui miaan

Copep:kareJibHbIN MOTYJIb

KoauuecTBO 4acoB

OuHas ¢popma 00y4eHuUsI

3aounasi popma oOyueHnust

B T.4. B T.4.
Ha3zpanus o | ol = - o | o= =
S | 3| &8 2 = a3 |4 2
coJepKaTeJbHbIX o S| El 52E9 o > |55 ¢
i 5 | E| 8|8 Ec588 5| E| 8| 58|88
MOJIYJIEH U TeEM (5} = 1o = d & = QL o | v Q3 3
2 = 2|l 88 H9 Q = =) £ |8'Q = =
< = [a~] = ~ Mm [ = o] st =~
5} ~ o, o o m 4 15} =) Q. o ol m o4
= 212 28 E ¢ = = o |0 RIS =
S O S < = 8 O S < g <
< < sl < < jas!
E Rl S S = 5| O =
Tema 1. Uunctpyktax 1o [ 15 15
TEXHUKE 0€30I1aCHOCTHU
Tema 2. TTouck xumuueckoii | 50 50
nH(popManuu, MIPUEMBI
paboTBl ¢ Hay4yHOH W
CIPaBOYHON  JIUTEpPaTypO,
dbopMupoBaHHEe  HAYIHOU
KapTOTEKH.
Tema 3. Coop mutepatypsr | 100 100
Y TIOATOTOBKA 0030pa 1Mo
3aJaHHOM PYKOBOJUTEIEM
TEMaTHKE
Tema 4. 213 213
DKCTepUMEHTATbHBIH
(Hay4Ho-
HCCIIEA0BATEIbCKUI )dTan
Tema 5. Uccnenosanue 213 213
METOJIUK-TTPOTOTHIIOB.
Tema 6. 3axMr0oUnTEILHBIN 57 57
JTaIll.
Hmozo 648 648
no cooeprHcamenbHOMy
MO0y

4. METOAUMYECKHUE PEKOMEHJIAIIUU JJIsA TIPOBEJAEHUS _
JIEKIHIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHUU

JlexmoHHbIE, MPAKTUYECKHE U Ja00paTOPHbIE 3aHATHS HE MIPETYyCMOTPEHbBI Y4eOHBIM

TUTAaHOM.
5. METOIUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUA
CAMOCTOSTEJBHOU PABOTBI CTYJAEHTOB
Opranusanusi cCaMOCTOATEIbHON Pa0d0ThHI CTYICHTOB
(coomeemcmeento OanHbiM 6 mabauye MemMamuyecKko2o niara)

Ne Haszeanue memui Konuuecm
n/n 60 uacoe
1 WHCTpYKTaX 10 TEXHUKE OE30MaCHOCTH 15 ‘
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2 [Touck xummuueckoil MH(MOPMAIMH, MPHEMbI pabOThl ¢ HAy4YHOU U 50
CIIPAaBOYHOM JINTEPATYpOH, hopMUpoBaHE HAYYHON KAPTOTEKH.
3 . COop nuTepaTypsl ¥ MOATOTOBKA 0030pa MO 3a1aHHOM 100
PYKOBOJIUTENIEM TEMATHKE.
4 DKcIepUMEHTAIBHBIN (HAyYHO-HCCIIEI0BATEIbCKHIA) 3TaIl 213
5 HccnenoBanue METOMUK-TIPOTOTHIIOB 213
6 3aKIFOYUTEIHLHBIN JTAIl. 57
BCET'O 648

B xoxe mpoumsBoactBeHHoi npaktuku (HUP) xaxnpiii crymeHT 00si3aH BECTH THEBHHK
NPAaKTUKU. JIHEBHUK 3alOJIHAETCS €XKEHEAEIbHO C KPaTKUM OIMCAaHMEM BBINOJIHEHHOIO oObeMma
pa®oThl. 3amucu B JHEBHHMKE 3aBEPSIIOTCS PYKOBOAUTEISIMU NPAKTUKHU. TEeKylUd KOHTpPOJb
OCYILECTBIISICTCS IIyTEM PETYJISIPHOro HaOII0AeHUs 32 pabOTON CTYyJEeHTa 10 IPOrpaMMe MpPaKkTUKU
Y BBIIOJIHEHUIO HMHJMBHUAYAJIBHOTO 33JaHUs, 4 TAKXKE IIOCPEICTBOM IEPUOAMYECKUX IIPOBEPOK
IPaBUIBHOCTH BEJIEHHMsI HAy4YHO-HCCIIEO0BATENIbCKOM paboThl, COOPaHHOrO MH(OPMAIMOHHOTO U
JpYyroro MaTepwuia u OArOTOBKH OTYETA.

Ilepeyenb BONpPOCOB U 3a1aHUi /151 CAMOCTOSITEIbHON Pa00THI CTY/IEHTOB B X0/1€ IPAKTUKH:

1. MaiiTe onyrcaHue MOHITHUIO «HAYYHOE UCCIIEIOBAaHUE.

2. PaccmoTpuTe HaydHOE UCCIIE0BAHUE KAK JIEATEIbHOCTh, HAIIPABJICHHAS HA BCECTOPOHHEE
u3ydyeHue o0beKTa, MpoIecca UK SIBJICHUS.

3. Yto siBisercs 00bEKTOM U MPEAMETOM HAy4YHOTO UCCIEAOBaHUSA?

4. [loHsTHE «HAYYHOE UCCIIEJOBAHUEY.

5. HayuHoe uccienoBaHue Kak J1eATeIbHOCTh, HAIIPABJICHHAS] HA BCECTOPOHHEE U3YUECHHUE
00BbeKTa, MPOIECcca WIH SIBICHHS.

6. OOBEKT U peIMET HAyYHOT'O UCCIIEOBAHUS.

7. Knaccugukanus Hay4yHbIX HCCIEI0BaHUM.

8. CymHocTh PyHAaAMEHTATbHBIX HCCIEAOBAHUN.

9. CyImHOCTh TPUKJIATHBIX UCCIICIOBAHUM.

10. ®opmbl 1 METOABI UCCIIEAOBAHNS.

11. Teopernueckne U SMIUPUYECKHE YPOBHH MCCIIETOBAHUS.

12. Dranbl npoBEIEHUS U UCCIIEOBAHUS.

13. CymiHOCTh M COZIEpKaHMUE ATANIOB HAYYHOT'O UCCIIEAOBAHUSI.

14. Cioco0sb! poBeIeHUs] TEOPETUYECKUX M SMIMPUUECKUX UCCIIEIOBAaHUH.

15. Kakue cymecTByrOT 3Tanbl IPOBEACHUS U UCCIIEA0BAHUS

16. OnuinTe CyImHOCTh U COACPKAHKUE ITAIIOB HAYYHOT'O MCCIIEOBAHMS - IUIAHUPOBAHHUE,
OpraHM3alys U pean3alus.

17. CiocoOsl poBeIeH!sI TEOPETUYECKUX M SMIMPUUECKUX UCCIIEIOBAHUIH.

18. PaboTa HaJ pyKONHCHIO U €€ 0(OpMIICHHUE.

19. IlpencraBnenue pe3yabTaToB paboT.

20. MexaHu3MBbl BHEIPEHUS PE3YJIBTATOB HAYYHOT'O MCCIIETOBAHUS.

21. Ilonarue MeTo1a U METOLOJIOTMH HAYYHBIX UCCIIEJOBaHUM.

22. MeTtoapl HAyYHOTO UCCaeA0BaHusI. BEIOOp METOIOB M METOAMK aHAIM3a aHATUTOB.

23. Metoas! aHauTHYeCKoi Xumun. VX kmaccudukanmsi, aHATUTUYECKUE BO3MOKHOCTH TIPH
OTIpe/IeNIEHUH CIIEZIOB 3JIEMEHTOB M OCHOBHOTO COJICPIKAHMS.

24. TexHuKH, IPOLEAYPHI 1 METOAMKN HAYYHOT'O UCCIIEJOBAHMUS.

25. [Iponiemypa BHIOOP TEMBI HAYYHOTO UCCIIEIOBAHUS.

26. DTansl IUIAHUPOBAHMS HAYIHO-HCCIEA0BaTEIbCKOM paboThl. [IpencraBpTe miian
BBITIOJTHEHHS CBOCH MarucTepckoi paboThl B COOTBETCTBHH C TEMOM, CHOPMYIUPOBAHHOM
Hay4HBIM PYKOBOJIUTEIIEM.

27. CocraBiieHne pabouei mporpaMMbl HAYYHOTO MCCIICTIOBAHUS.
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28. MeTo0I0THYeCKHE U TIPOLIEAYPHBIE pa3ebl UCCIEAOBAHUS.

29. Crioco0OsI cOopa HaydHOH MHPOPMAITUN — OCHOBHBIC UCTOYHUKH. [lepeuncinure OCHOBHBIC
NEPUOANYECKHE KYPHAIIBI 110 AHAIUTUYECKOM XUMHH.

30. Buapl Hay4HBIX, Y4€OHBIX U CIIPAaBOYHO-UH(POPMALIMOHHBIX H3/1aHUI.

31. MeTouka U3y4eHUs JTUTEPaTypBhl.

32. CtpykTypa Hay4yHOU pabOTHI.

33. OcOOGEHHOCTH SI3bIKA M CTUJISI HAYYHOT'O UCCIICIOBAHMUS.

34. Crioco0sl TOATOTOBKHU, O(OPMIICHUS U 3aLIUTHI HAYYHBIX PaloT.

35. Ilponenypa opranu3aiii ¥ MPOBEICHUS 3aIUTHI PE3yJIbTaTOB PadoT.

36. CriocoObl yaepKaHusl BHUMAHUS 1I€JIEBOM ayAUTOPHH.

6. NHANBUAYAJIBHBIE 3AJTAHUS

— OXapaKTepU3ylTe COBPEMEHHBIE MPOOIEMbI XHMUHU, OTHOCSIINECS K BHIOPAaHHOH TeMe
MarucTepckoi paboThl;

— MPEJICTaBbTE TEMATUKY HAYYHBIX JTOKJIAZ0B Ha MEXTYHAPOIHBIX KOHPEPEHIIHSX 110
BBIOpaHHOW T€ME MAarucTepCKOro UCCIICIOBAHMUS,

— ONHIIUTE W MPOJAESMOHCTPHPYHTE AITOPUTM NPaBWIBHONH W Oe3omacHoi paboThl Ha
cnekTpodoTomeTpe;

— ONHIIUTE W MPOJAECMOHCTPHUPYHUTE AITOPUTM NPAaBUIBHOH H Oe30macHoil paboThl Ha
MOHOMEPE C MOH-CEIIEKTUBHBIMU AJIEKTPOIAMU;

— OMNMILUTE U NPOJEMOHCTPUPYHUTE aNrOpUTM NPABUIBLHONW U 0€3011acHON pabOThl HA aTOMHO-
a0bCopOIIMOHHOM CTIEKTPOPOTOMETPE;

— OIHIIUTE U MPOJIEMOHCTPUPYHTE AIITOPUTM NMPABHIIBHON U Oe30macHoi padotsl Ha BOXX;

— OINUIINTE W NPOAECMOHCTPUPYHTE aNrOpUTM MpPaBWIBHOW M Oe30macHOd paboThl Ha
nepuBarorpade;

— ONMIIUTE U MPOAEMOHCTPUPYHTE aIrOPUTM NPaBWIbHONM U Oe3omacHoW paboOThl Ha
PEHTT€HOBCKOM CIIEKTPOMETPE;

— ONUILUTE AITOPUTM YCOBEPIIEHCTBOBAHUS M Pa3padOTKU HOBBIX MaTE€pHajOB U METOJIUK B
00JacTh MaruCTepCKUX MCCae0BaHUN.

11. KPUTEPUU OLHEHUBAHUA

3aueT BBICTABISIETCS MO pe3yiabTaTaM TEKYIIEro KOHTPOIs YCHEBAEMOCTH CTY/ACHTA.
OrneHuBaHue pe3yabTaTOB TPAKTHKH MPOBOAST Ha 3alUTe NPAKTHKUA C MPEACTaBICHUEM
pe3yNbTaTOB B BUJIEC TPE3CHTAIIHH.

[Tpu oreHKe TeKyIIeH yCcIeBaeMOCTH YIUTHIBAIOT CIICIYIOIINE BUIBI PAOOTHI:
1. T'nyOunHa moucka W cTeneHb OOOOIIEHMS] JTUTEPATYpPHBIX JAaHHBIX MO MpEeanojiaraeMoil Teme
MarucTepckoit nuccepranuu — 20 6aIIoB.
2. [IpaBUIIBHOCTH PE3yNHTATOB U Ka4eCTBO O(hopmileHHs 1ab0paTOPHBIX KypHAIoB — 10 GaoB.
3. [IpaBUIbHOCTH BBITIOJIHEHUSI 3aJaHUH JIJIsI CAMOCTOSITEIbHOM paboThl — 20 6amioB.
4. HaBbIku 1 yMeHUs pa0bOTHI B Ia0OpATOPUH, CTETNIEHh OCBOCHUS METOAUKHU-TIPOTOTHUIIA, BIIAJICHHE
pPa3IUYHBIMHU METOJIaMU HccaeaoBanus — 30 6aios.
5. KauectBo mpesenTanun — 20.

IIxana coomeemcmeusn 641108 HAYUOHAILHOU WKAJlE

Ouenka Ouenka nmo OueHka 1o rocy1apcTBeHHOM HIKaJje Ouenka no
no mxkaJje | 100-6amibHoM (3x3ameH, 1uddepeHIMpPOBaAHHBIN 3a4eT) roCy/apCcTBeHHOM
ECTS mKaje mKaJje (3ader)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xopo11o) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (y1OBJIETBOPUTENIHHO) 3a4TEHO
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E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOU CHA4YH
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PU YCIOBUU
00s3aTeNbHOr0 Habopa JOMOJHUTENBHBIX OAJIJIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O ITPOLECCA

[TpakTHka IpOXOAUT B yU€OHBIX U HAyYHO-UCCIIEA0BATEIbCKUX Ja00paTOPUAX XUMHUUECKOTO
¢axynbTeTa, B aTTECTOBaHHOM TabopaTopust kadeapbl ananuTuueckoi xumun, IX kopnyc JJouHY,

yi. lllopca, 17a.

Ba3bl Npou3BOICTBEHHOM, HAYYHO-HCCJIEA0BATEIbCKON NPAKTHK:

Kadenpa ba3bl npakTHKH

Amnanutndeckas jgaboparopus Kadeapbl aHATMTHYECKOH XHMUH,
aTTeCTOBAHHAasA MI/IHI/ICTepCTBOM OKOHOMHYCCKOI'0O pa3BUTUA U
TOPTOBJIH Y KpPauHBI

Jlaboparopun kadenpsr NeNe 502, 503, 505, 515, 516

AHanuTHYEeCKOM XUMUH

I'Y «MHCcTHTYT (PU3MKO-OPraHUYECKOH XUMHUH MU YIJTIEXUMHH HM.
JIL.M. JInTBUHEHKO»
Jlaboparopun kadenpsr NeNe 105, 411, 412, 413, 712

duznueckon XUMHUU

Heoprannueckon xumuu JlaGopatopuu kadeapsr NeNe 312, 311, 304, 314, 108

'OV BIIO «HanuoHansHbINM MEIULIMHCKAN YHUBEPCUTET UMEHU M.
I'opbkoroy», kadeapa XUMHH;

I'Y «MHCTUTYT (PU3MKO-OPraHWYECKON XUMHUHM U YIJIIEXUMHU HM.
JIL.M. JInTBUHEHKO»

JlaGopatopuu kadeapsl NeNe619, 617, 604

Jlaboparopun kadenpsr NeNe 208, 210, 215, 216, 217, 715

buoxumun m opraHudeckou
XUMHUA

MarepunanbHO-TeXHHYECKOe o0ecnedyeHue

B pacnopsoxkenun (dakysibTeTa A7 MOATOTOBKM MarucTpoB Humeercs 13 JeKIMOHHBIX
aynuropuid, 21 yueOnas naGopatopus, 28 HayyHO-MCCIIEAOBATENbCKUX JabopaTopuil M Tpu
KOMIIBIOTEpHBIX Kiacca Ha 30 paGounx MecT. Bece kommbroTepsl moakiItoueHsl Kk cetu VHTEpHeT,
YTO pacIIUPSET BO3MOXKHOCTH IPENOAABATEILCKOTO U CTYAEHYECKOIO COCTaBa Kak JJIs IOMCKa
uH(poOpMalMu U1 HaydyHOM paboThl, TaK U IMPH COBEPIICHCTBOBAHUU KayecTBa METOAMYECKUX
MaTeprasoB.

Ha ¢axynbTere co3naHa COOTBETCTBYIOIIAs MaTepuaibHas 0a3a, LEHTP KOJJIEKTHBHOIO
M0JIb30BAaHUSA, B COCTaB KOTOPOIO BXOJSAT YHHUKaJbHbIE MNPHOOpPHI: aTOMHO-aOCOPOLIMOHHBIE
cnektpodoromerpsl Catypu-3I19A1, C-115 (OAO Selmi), CatypH-2; xpomarorpad >KUIKOCTHBIN
LC-20A; xpomarorpad monHbI «1[BeT-3006»; MonepuusupoBanubie nuppakromerpsl JIPOH-2 u
JPOH-3 11t cbeMKM IO TOYKaM C 3allUChI0O HA DJIEKTPOHHBIE HOCUTENIN U IOCIEAYIOLIUM
PEHTT€HOCTPYKTYPHBIM aHAJIM30M TOpOIIKAa MO ainroputMmy PutBenbaa; cHeKkTpo(OTOMETpHI;
aTOMHO-3MHUCCUOHHBIN criekTpodoTomerp CEB-30; HoBeiimmii snekTpoHHBI pH-MeTp/moHOMEp
Sension 2 ¢ KOMIUIEKTOM HOH-CEJIEKTUBHBIX  3JIEKTPOJOB HA  XJIOPUIBI, HUTPATHI,
ra304yBCTBUTENBHBIH CEHCOp Ha amMMoHHi; aepuBarorpad O-1500/; ra3osbiii xpomarorpad
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«XpoM-5»; U3rOTOBJIEHA W 3alyllleHa CBEPXUYBCTBUTENIbHAS XEMUIIOMUHECIICHTHAs yYCTAaHOBKA C
upoBoii 00pabOTKOM CUTHANA.

Bmecre ¢ Tem g mpoBeNeHUS OTHCNIBHBIX HAyYHO-HUCCIIEIOBATEIbCKUX —padoT
UCTIOJIBb3YEeTCS YHUKAIbHOE 000pYyA0BaHUE IPYTUX JabopaTopHii HAyYHbIX yupexaeHuii u BY30s, B
yacTHOCTH, ['Y «HCTUTYT PU3HKO-OpraHUYECKON XUMHUHU U yriaexumMuu uM. JI.M. JIuTBUHEHKOY,
¢u3uko-rexHnyeckoro wuHcTHTyra uWMeHH A.A. Tankuba, JloHeukoro OOTaHMYECKOro caja,
JloHerKoro ropoAcKoro mneHTpa ['ocymapcTBEHHONW CaHMTAPHO-IIUACMHUOIOTHYECKONW CITy>kOb1 M3
JHP u ap.

13. PEKOMEH/IOBAHHAS JINTEPATYPA

Y4yeOHas (HAy4YHO-MCCIeI0BATEIbCKAS) NPAKTHKA

OcHoBHAaA

1 | Anasmtuueckas xumus [Tekct]: B 3-X Tomax: yueOHMK Ui CTYACHTOB BY30B, 112
oOyyaroImuxcsi 10 HampaBlIeHHIO U chenuamusamuu «Xumus». T. 1.
Xumunueckuit ananmz/ nox pex JI.H. Mocksuna [A.A. bentoctun u ap.]. — M.:
Axanemus, 2008. — 576 c.

2 | Anaymtnyeckas xumus [TekcT]: B 3-X Tomax: y4eOHHK /ISl CTYIACHTOB BY30B, 81
oOydaromuxcsi [0 HalpaBICHUIO W croenuanu3auuu «Xumus». T. 3.
Xumuueckuit ananus / mon pen JLH. Mocksuna [U.I'. 3enkeBud u ap.]. — M.:
Axanemus, 2010. — 365 c.

3 Nmenko, E.B. Ctatuctuueckue metonbl B XxuMuu [Teker]: yueOHUK ISt CTY/L. 21
XHUM. crell. Beicul. yueOH. 3aBea. (ykp.) / E.B. Umenko, B. M. Muxansuyk, H.
W. benas u ap. — Houenk: JJouHY, 2012. — 505 c.

4 | Koxyxap, B.M. OcHoBbl HayuHbIX uccienoBanuil [Tekcr]: yue0. mocobue / 25
B.M. Koxyxap. — Mocksa: [lamkos u K, 2010. — 216 c.

5 [Mknsap, M.®. OcHoOBBl HayuHBIX HccienoBaHUil: yueb. mocobue [Tekct] / 13
M.®. Hlknsp. 3-e u3a. — Mocksa: Uzn.-topr. kopnopauus «JlamkoB u Ky,
2010. -243 c.

6 | AnemacoBa A.C., Pokyn A.H., IlleBuyk M.A. AmnamuTudeckass aTOMHO- | OJIEKTPOH-
abcopOLoHHAas CIEKTpOocKonHs. YueOHoe mocodue. [ DNEeKTPOHHBIN pecypc]. — | HbIH pecype
Honenk: ouHY, 2016. — 430 c.

7 [TpakTkym no ¢usmveckoil XUMHUM: ydyeOHOe ocoOue sl CTYJE€HTOB BY30B, 72
00yyYaroImuxcs 1Mo HanpaBJIeHUI0 «XUMUS» U crieuanbHoCTH «Xumus» / [E.IL.
AreeB u ap.]; mox penakumei E.II. Areesa, B.B. Jlynuna. — Mockaa:
Axanmemus, 2010. — 220 c.

8 | Muxanpuyk, B.M. CuHTe3, CTpyKTypa M CBOHCTBAa CETYATHIX MOJMMEPOB | DIJIEKTPOH-
[DnexTpoHHbIi pecypc]: / B. M. Muxanpuyk — JloHen. Hau. yH-T. — JIOHEIK: | HBIH pecypc
JouHY, 2016. - 116 c.

9 Kopotuenko, H.M. Heopranuueckuidi cuHTe3 [DIEKTpOHHBIN pecypc]: | DIEeKTpoH-
METOAMYECKUE Marepuanbl K KypcaM «Heopranmdecknii cUHTE3» M «XHMHS | HBIM pecypce
TBepaoro Tena. Heopranmueckuit cuntes» / H.M. Koporuenko; Tomckuit
roCy/IapCTBEHHBI YHUBEPCUTET, XUMHUecKkuil (akynbrer. — Tomck: Tomckuit
roCy/1apCTBEHHBIN yHUBepcuTeT, 2016. — 48 c.

JlonoaHuTeabHAS

1 Bbopenkast, H.I1. OcHOBBI HayuHBIX HccaeaoBanuil [ Tekcrt]: yued. mocodue ajis 1
cryaentos / H.II. bopenkas, E.B. KpaBuenko; JloHeukuii MH-T pbIHKa U COII.
noauTUKK. — JloHeuk: /[oH. MH-T peIHKA U coll. moauTuku, 2014. — 134 c.

2 | Metoaudeckne YyKka3aHHS K BBIIOJIHEHHUIO MAarucCTepCKOW TUCCEpTaluu 10 5+
HanpassieHuto noarotoBku 04.04.01 /coct. A.C. Anemacosa, A.H. Poxyn/ H./l. | anexTpoHHbIi
[lenuna. — loneuk: 'oy BITO «/lonHY», 2016. — 26 c. pecypc

3 Yamkun, FO.P. MaremaTtuueckasi CTAaTHCTHKA: aHAJU3 U 00pab0TKa JaHHBIX 1

[Tekct] / FO.P. Yamkun. U3x. 2-e. — PoctoB-Ha-Jlony: @enukc, 2010. — 237 c.
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4 | Ilerpynun, HO.}O. MHdopmanmoHHble TEXHOJOTMM aHanu3a AaHHBIX. Data | DaekTpoH-
analysis [OnexTponHslii pecypc]: yueoHoe mocodue / FHO.1O. Ilerpynun. 2-e | HBIH pecypce
m3nanue. — Mocksa: K1V, 2010. — 292 c.

5 | Sd6moukoBa, H.B. CyuwacHi MeToauW  CHHTE3y  HEOPraHiYHHX Ta | OJEKTPOH-
OpraHoMeTaliyYHuX CHOoNyK [EjexkTponHuii pecypc]: HaBY.-MeTOA. MOCiO. JUIst | HBINA pecypc
crya. 1 kypcy OKP «Marictp» xim. -ty / H.B. S610ukoBa, O.C. Illtonna,
O.B. Irnaros; JlonenpKuii Hall. yH-T, XiM. ¢-T, Kad. HeopraH. Ximii. — JloHEeLbK:
HouHY, 2013. — 107 c. / SI6noukoBa, H.B. CoBpeMeHHbIE METO/ABI CHHTE3a
HEOPraHMYECKUX OPraHOMETAUIMYECKUX COCIUHEHUN [DIIeKTPOHHBIN pecypc]:
yae0.-meroa. mocod. mist crya. 1 kypca OKY «Maructp» xum. ¢-ta / H.B.
S6moukosa, A.C. llltonna, A.B. Urnaros; JloHeukuii Hal. yH-T, XUM. §-T,
kad. Heoprad. xumuu. — Jlonenk: JlonHY, 2013. — 107 c.

6 | 3aBoackas naboparopusl. Jnarnoctuka MaTEpUasoB: | OJIEKTPOH-
https://elibrary.ru/title_about.asp?id=7804. HBIN pecype

7 | Analytical Chemistry: http://pubs.acs.org/journals/ancham. DJEeKTPOH-
HBIN pecypce

14. ”H®OPMAILMUOHHBIE PECYPCbI
http://mondnr.ru/ — MunuctepcTBO 00pa3oBanus u Hayku JloHenkoi HaponHoii Peciyoniku
http://resobrnadzor.ru/ — PecnyOmukanckas ciyxb6a MO KOHTPOJIO W Haa3opy B cdepe
00pa3oBaHus U HAYKH

15. IMPOI'PAMMHOE OBECIHEYEHUE

1. . Windows 7 PRO (xopniopatuBHas junen3us JoaHY muuensus Ne46484614);

2. Microsoft Office ((kopnoparuBHas nunensus JouHY aunensus Ne46472919);

3. Microsoft Visual Studio (mumensust nporpammbr DreamSpark st BeicmnX y4eOHBIX
3aBEJICHUN );

4. Jluuensus GPL, Apach, BSD st cBo00aHOTO MPOrpaMMHOTO 00ECTICHEHHUSI:

— AntuBupyc Kacnepckoro;

— Adobe Acrobat Reader.


https://elibrary.ru/title_about.asp?id=7804
http://pubs.acs.org/journals/ancham
http://mondnr.ru/
http://resobrnadzor.ru/

