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1. HammeHnoBaHue JUCHUININHBI

PaCCHaI/IBaIOHII/IGCSI CHCTEMEI B aHAJTUTHYCCKON XUMUH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 0a30BYI0 yacTh biioka « M.1 » o6pa3oBaTeIbHOM MpOrpaMMbl IO HAPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.04.01 Xumus

HaIpaBJIEHHOCTh AHATUTHYECKAs XUMUS



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus: AuCHUIUIMHBL PaccianBawnmecs cucTeMbl B AaHAJTUTHYECKON XUMUH Y
00y4aromerocs JOKHbI ObITh CHOPMHUPOBAHBI CIICTYIOIIHE KOMIETCHITHH:

04.04.01 Xumus (HanpaBJICHHOCTD : AHATMTHYECKAS XUMUS )
IIK.2 CnocoGeH m1aHupoBaTh padOTy U BEIOMPATh METOBI PEIICHHS TIOCTABJIICHHBIX 3a7[a4 B BRIOPAHHOM
o01acTu XMMHH, XMMHYECKOI TEXHOJIOTUHU WJIM CMEXHBIX ¢ XUMUEH HayKax

Nupukaropsl
IIK.2.2 Bei6upaet sKkCriepuMEeHTAIBHBIC U PACUETHO-TCOPETUICCKUE METObI PEIICHHS TIOCTABICHHON

3a]]auu UCXO/IS U3 HMEIOIINXCSI MaTEPUABHBIX M BDEMEHHBIX PECYPCOB, TOTOBUT O0BEKTHI, 000pY/I0BaHHE U
PEaKTHBBI HCCIIEIOBAHUS

IK.3 CniocoGeH mpoBOAUTH SKCIIEPUMEHTAIILHBIE paOdOTHI 1 00padaTHIBATh MMOTyUYEHHBIE TAHHBIE B
BBIOpPaHHOM 00J1aCTH XUMHH, XUMUYECKOH TEXHOJIOTUH UM CMEXHBIX C XMMHEH HayKaX ¢ HCIIOJIb30BaHHEM
Pa3IUYHBIX METOAOB U MOIX0JI0B

HNuaukaropsl
IIK.3.1 [IpoBoAMT 3KCIEPUMEHTAIbHBIE U PACUETHO-TEOPETHUECKUE UCCIIEIOBAHUS B BHIOPAaHHOM

00J1aCTH XMMHUH C UCIIOJIB30BaHUEM PA3JIMIHBIX MCTOAOB U MOAXOJ0B



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.04.01 Xumus (HanpaBIeHHOCTb: AHAIUTUYECKAS] XUMHUS)

¢opma o0yuenus

O4YHasa

NeNe TpumecTpoB,
BbIJICJICHHBIX /151 H3yYeHUs!
AUCHHUILINHBI

2

O0beM TMCUMILINHBI (3.€.)

O0beM TMCUMILVINHBI (AK.4aC.)

108

KonTakTHas padora ¢
npemnojaasareseM (ak.4ac.),
B TOM YHCJI€e:

36

IIpoBenenue JJeKIUOHHBIX
3aHATHH

12

IIpoBenenne NpakTHYECKHUX
3aHATHI, CEMMHAPOB

24

CamocTrosiTesbHasi padoTa
(ak.4ac.)

72

@®opMbI TEKYLLIET0 KOHTPOJISI

3ammiaeMoe KOHTPoJIbHOE Meporpusitue (3)

DopMbI IPOMEKYTOUHOM
aTTrecTanuu

3ader (2 TpuMecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

PaccianBaomuecs CHCTEMbI B AaHAJMTHYECKON XUMHHU
W3znaraercsa matepuan crienkypcoB "OCHOBBI (PU3HKO-XHUMUYECKOTO aHainu3a'". PaccMaTpuBaloOTCsl OCHOBHBIE
THUIIBI TUAarpaMM COCTOSIHUSI OJTHO-, IBYX-, TP€X-, UEThIPEX-, IATUKOMIIOHEHTHBIX CUCTEM, OIIMCHIBAIOTCS
COCOOBI UX N300paKeHMsI, N3yUYEHUs], MOJICIIMPOBAHUS U UCTIOIb30BAHUS B XUMUHM U XMMUYECKON TEXHOJIOTHH.
[TpuBOAATCS MHOTOUHCIIEHHBIE SKCIIEPUMEHTANIbHBIE JaHHbIE, OJTYYEHHbIE Pa3HBIMU aBTOPAMH, a TaKXkKe
AJITOPUTMBI ONITUMAJIHOTO MTPOBEACHHUS UCCIIEIOBAaHUN U YUCIIEHHBIE CTIOCOOBI 00pabOTKH
AKCIIEPUMEHTAJIbHBIX JAHHbIX.
ITpennasHaueHo AJS CTYIEHTOB, 00YYaOLIMXCS 110 HAIIPABICHUIO MTOATOTOBKHM 0aKanaBpoB, CIIELUAINCTOB,
MarucTpoB U aCIIMPAHTOB XUMHUUYECKUX U XMMUKO-TEXHOJIOTHYECKUX (DaKyJIbTETOB YHUBEPCUTETOB, A TAKIKE
npernoiaBaTeneil, ”HKEHEPOB, HAyYHBIX PAOOTHUKOB M BCEX, M3YUAIOMINX (PU3UKO-XUMUYECKUN aHAIIU3 U
HCIOJIb3YIOLIUX €r0 B CBOEH IEATEIBHOCTH.

OIHOKOMIIOEHTHBIE CHCTEMbI
1. [Tpeamet u MeTo1 GU3UKO-XMMHUIECKOTO aHAIN3A.
2. OCHOBBI yU€HUS O TEPMOAMHAMUYECKOM paBHOBecuH. Pu3nko-xuMuueckue cuctemsl. [IpaBuno das, ero
BBIBOJ] U IPUMEHEHHE NIPU KIacCU(UKAIIUN CUCTEM.
3. OTHOKOMITOHEHTHBIE CUCTEMBI. /lnarpamma coCTOSIHUSL OTHOKOMIIO-HEHTHOW CUCTEMBI. Y paBHEHHE
Kunaneiipona — Kiay3uyca. ®azoBsie nepexossl 1-ro pona. [Tomumopdusm, 3SHAHTHOTPOMHS, MOHOTPOTIHS.

JABYXKOMIIO€HTHBIE CHCTEMBbI
4. O0ume cBefieHNs O ABYXKOMIIOHEHTHBIX cuctemax. [IpaBuio pbruara.
5. XKunxue cucremsl. MneanbHble, HenJealbHble U HOPMaJIbHbIE CUCTEMBI. PACTBOPUMOCTD B ABOWHBIX KUAKUX
cucreMax. JlaBineHue napa B IBOMHBIX )KMJKUX CUCTEMaX. JlnarpaMMbl KUTIIEHHsI pacCcIauBarOIINXCs
KUIKOCTEM.
6. Cuctemsbl, 00pa3oBaHHBIE Ta3000pa3HOM M TBEPIOH hazamu.
7. KonaeHcupoBaHHbIE cCUCTEMbI. MeToibl UX U3ydeHus. TepMuueckuil aHanus.
8. JIBoiiHBIE BOTHO-COJIEBBIC CUCTEMBI.
9. JIBoliHbIe KOHJIEHCUPOBAHHBIE CUCTEMBI C OJJHOU (Pa30ii MEPEMEHHOI0 COCTaBa (JIBOIHBIE CUCTEMBbI
MIJIaBKOCTH).
10. /IBoiiHbIe KOHIEHCUPOBAHHBIE CUCTEMBI C IByMsI (ha3aMu [EPEMEHHOr0 cocTapa. JluarpaMmsl IJIaBKOCTH
JBOMHBIX CHCTEM C TBEpABIMU pacTBopaMu. JlambToHNbI U OepTonabl. [[BoitHas cucrema Fe — C.
JlnarpamMmbl TJIaBKOCTU ABOMHBIX CUCTEM C pacciianBaHueM. CUHTEKTHKA U MOHOTEKTHKA.

TpexkoMmoeHTHbIE CHCTEMbI
11. O6mme cBefeHUs 0 TPOMHBIX cucTeMax. | paduueckoe n300pakeHne TPOMHBIX cUCTeM 1o crioco0y ['mb0ca
— Pozeboma.
12. OcHOBHbIE THIIBI IUAarpPaMM PaCTBOPUMOCTH TPOMHBIX cucTeM. KBa3UTpoiiHbIE BOJIHO-COJIEBBIE CUCTEMBI,
SBJIAIOIIMECS pa3pe3aMH YeTBEPHbIX cucteM. "HekoppeKkTHbie" TpoiHbIE BOJJHO-COJIEBBIE CUCTEMBI.
13. MeTozp! M3y4eHHs TPOMHBIX BOJHO-COJIEBBIX cucTeM. Kitaccuueckue MeTo bl HCClieI0BaHHS
BOJHO-COJIEBBIX CUCTEM. BusyanpHo-nonutepmMuueckuii metoz. Meron ocratkoB CxpeiiHeMakepca. Meron
cedyeHuil. HoBble MeTOBI N3yUEHNUSI BOJHO-COJIEBBIX CHCTEM.
14. TpoiiHble KOH/IEHCUPOBAHHBIE CUCTEMBI IIJIABKOCTH IPOCTOr0 3BTEKTHUECKOro Tuna. O0bpEMHas uarpamma
coctosHus. [Inockas auarpamma coctostHuss. OCHOBHBIE IyTH MPOTEKAHUS MPOLIECCOB KPUCTAIUIN3ALIUH.
OnTuManbHbIN I1aH U3yYEHHUs TPOHHBIX CUCTEM IUIABKOCTH MIPOCTOTO 3BTEKTUYECKOI0 THIIA.

YeThIpeXKOMIIOEHTHBIE CHCTEMBI
15. Crioco6bI BeIpakeHUsST KOHIIEHTpAIUi U N300pakeHHE COCTABOB B YETBEPHBIX BOJHO-COJIEBBIX CUCTEMAX.
"OtpunarenpHbie” 00J1aCTH KOHIIEHTPAIIMK TeTpadapa COCTaBa.



16. OCHOBHBIE TUITBI HU30TEPM PACTBOPUMOCTH MPOCTHIX YETBEPHBIX CH-CTEM.

UYeTBepHBIC BOAHO-COJIEBBIC CUCTEMBI C pacciianBaHueM. UeTBepHBIE CU-CTEMbI, 00pa3yIOIIUeCs IPU
TPUAHTYJIALIMN TSATEPHBIX B3aMMHBIX CHUCTEM IO cTabuiIbHOM Tpoiike coneil. Cucrema NH4H2PO4 —
(NH4)2HPO4 — (C2HS5)3NHCI1 — H20 mpu 20 u 60°C. TTopsiok KpUCTAIM3aIUHA COJIEBBIX KOMIIOHEHTOB B
MPOLIECCE HM30TEPMHUECKOTO UCTIAPEHUSI UCXOAHBIX PEAKIIMOHHBIX CMECE BOJHO-COJIEBBIX CHCTEM
MOHOTEKTUYECKOTO THIIA.

YeTBepHbIE BOJHO-COJIEBBIE CUCTEMBI C 00pa30BaHUEM KOHTPYIHTHO PacTBOPUMOro coeauHeHus. Cucrema
Na2CO3 — NaCl — Na2S04 — H20 mnipu 50°C. YeTBepHbie BOJAHO-COJIEBBIC CHCTEMBI C 00pa3oBaHUEM
WHKOHTPY3HTHO pacTBopuMoro coeauHeHus. Cucrema CO(NH2)2 — NH4Cl — (NH4)2S04 —H20 mpu 25°C.
17. OCHOBHBIE THITBI H30TEPM PACTBOPUMOCTH YETBEPHBIX B3aMMHBIX BOJHBIX cucTeM. OcOOeHHOCTH
1300paKe€HMsI COCTABOB HA JUarpaMMe COCTOSIHUS 4E€TBEpHOM B3auMHOMU cuctemsl B % mac. "OTtpunatenbHblie”
00J1aCTH KOHIIEHTpAIi MepCIeKTUBHON npoeKiu. KoppekTHbie crmocoObl n300pakenus npoeknun. Cucrema
K+, (C2H5)2NH2+ // HCO3-, Cl- — H20 npu 10°C.

18. BoiHbIE CHCTEMBI C YUCIIOM KOMIIOHEHTOB 0oJiee 4eThIpeX. MHOT0-KOMIIOHEHTHBIE BOJTHO-COJICBHIC
CUCTEMBI B XUMUHU U XUMHYECKON TEXHOJIOTHH.

19. IinanupoBaHue UCCiIeT0BaHU MHOTOKOMIIOHEHTHBIX BOJIHO-COJIEBBIX CUCTEM.

20. Marematudyeckoe MOIETUPOBAHUE U30TEPM PACTBOPUMOCTH BOJTHO-COJIEBBIX CUCTEM MPOCTOTO
ABTOHHYECKOTO THIIA.

21. YeTBepHas B3aUMHas cHCTEMa CO CTabuinpHOU quaroHaneio. Cucrema Na+, (C2HS)2NH2+ // HCO3—, Cl- -
H20 npu 10 u 25°C. AMuHHBIN crioco0 TOJTy4eHHs THApoKapOoOHaTa HATPHSL.

22. YerBepHas B3anMHas cuctema 6e3 ctadbmibHol quaronanu. Cucrema Na+, NH4+ // HCO3—, Cl- — H20
npu 15, 20, 25 u 30°C. AMMHrauyHbIi criocod moayyeHus rupokapooHaTa HaTpus. MccaenoBanue npouecca
KapOOHM3aMU Ha Ta0OPAaTOPHBIX YCTAaHOBKAX.

23. UccnenoBanue pacTBOPUMOCTH B TIsiTepHOM B3auMHOM cucteme Na+, NH4+, (C2HS5)2NH2+ // HCO3-, CI-
—H20 npu 25°C. AMuHOAMMHUAYHBIN CITOCO0 MOTy4YeHus THaApokapOooHara Hatpus. "J{uccumanronsele",
"HEKOPpPEKTHbIE" BOJHO-COJIEBBIE CUCTEMBI.

24. VccnenoBanue pacTBOPUMOCTH B TsITepHOM B3aumHoi cucteme (C2HS)3NH+, NH4+ // HPO42-, H2PO4-,
Cl- —H20 mpwu 20 u 60°C. AMuHHBIHA criocob monyuenus pocdaroB ammonus. Mcmoap30BaHme TaHHBIX O
pPacTBOPUMOCTH B msATepHOU B3auMHON cucteme (C2HS)3NH+, NH4+ // HPO42-, H2PO4-, Cl- — H20 ans
TEXHOJOTUYECKHX MPOTHO30B.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. Mazynus C. A.®u3uko-XxuMrU4eckuil ananus. [naHupoBaHue XUMHUYECKOTO 3KcriepuMenTa. CUHTE3
HEOPraHMYECKUX COEAMHEHUN.IPAKTHUECKHE U JJabopaTopHbIe padoTHI : ydeOHOe mocoOue Al CTYJCHTOB
XUMHUYECKOTO (haKyIbTeTa, 00yJaronuxcs Mo crenuanabHOCTH " Xumus'" u mo HanpasieHuto "Xumusa" Y.
1.JIByx- u TpexxommnoHeHTHbIe cucteMbl/C. A. MasynuH, H. C. Kuctanona, C. 1. ®ponosa ; MuaHCTEpCTBO
oOpa3zoBanus u Hayku Poccuiickoit @enepauuu, [lepmckuii rocynapctBennslii yausepcureT.-Ilepmp,2010.-
2242 .-bubnuorp.: c. 223-224

2. Mazynun C. A. ®U3UKO-XUMUYECKUIA aHATIN3 B XUMHUH U XUMHUYECKON TEXHOJIOTUH: y4eOHOe TocoOue st
CTYJICHTOB, 00yYaronIuXxcs Mo HarpaBieHu o "XuMus'" 1 crienuaibHOCTH "DyHaaMeHTaIbHAS ¥ MPUKIIaTHAS
XUMUSA", a TAKKE JIs1 CTYICHTOB, 00YYaIONIUXCs TI0 HAMPaBJIEHUIO MMOATOTOBKH OakamaBpoB "Xumus'/C. A.
MaszynuH.-Ilepmpb,2014, ISBN 978-5-7944-2279-5.-492.-bubnuorp.: c. 491

3. Kyapsimosa O. C.,Kucranosa H. C. ®usuko-xuMudeckuii ananus. PaccianBaromuecs: CHCTEMbI:yueOHOe
nocoOue JUIst CTyICHTOB, 00y4arOLIUXCs 110 HAIlpaBIeHHIO MoAroToBku MaructpoB "Xumus'"/O. C. Kyapsiosa,
H. C. Kucranoa.-Ilepmb:III'HNY,2016, ISBN 978-5-7944-2735-6.-122.-bubnuorp.: c. 121
https://elis.psu.ru/node/393919

JlonmoJiHUTEIBHAS

1. Anocos B. f.,03epoa M. U.,®uankos 0. f. OcHoBbl Pusuko-xumudeckoro anannza/B. 1. Anocos, M. U.
Oszeposa, 0. . @uankos ; pexn. H. K. Bockpecenckuii.-Mocksa:Hayka,1976.-504.-ITpenm. ykas.: c. 490-497

2. Anocos B. . Kpatkoe BBeneHue B (PM3NKO-XUMHUYECKUI aHAIN3:IOCOOHE ISl TIEpBOHAYAI.
o3HakomuieHus1/B. 5. AnocoB:M3a-Bo Akan. nHayk CCCP,1959.-123.

3. MazynuH C. A.OcHOBBI (PU3HUKO-XUMUYECKOTO aHanu3a.yueonoe nmocodue Y. 1/C. A. Mazynun, I'. C.
[Tocsirun ; MuHUCTEPCTBO 00111€TO M TpodheccruoHanbHOro oopa3zoBanus PD, [TepMckuii rocy1apcTBEHHBIN
yHuBepcurert.-Ilepmp, 1999, ISBN 5-7944-0073-0.-180

4. Ma3zynuH C. A.OCHOBBI (PU3UKO-XUMHUYECKOTO aHAIN3a.y4yeOHoe TocoOue Il CTYJJICHTOB XUMHUECKUX
¢baxynpTeToB yHUBEpcUTETOB 110 crieruanbHocTH 011000 - Xumust Y. 2. MHOrOKOMIIOHEHTHBIE BOJIHO-COJIEBBIE
cucteMbl/C. A. MasynuH.-I1epmb,2000.-1 http://k.psu.ru/library/node/186777



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO6pa3zoBaTeNpHBIN MPOIIECC MO TUCIUIIIHHE Pacc/ianBaonuecs CMCTeMbl B AHAJTUTHYECKOH XUMHUHU
MpeArnoaracT UCTIOIb30BaHMUE CICTYIOIIETO TPOrpaMMHOTO obecrieueHrs U NHPOPMAITMOHHBIX CITPABOYHBIX
CHCTEM:

[Tporpammusrit maketr Microsoft Office (Word, Excel, Power Point), SigmaPlot, TableCurve

[Tpu ocBOeHMM MaTepHala U BHIIOJIHEHHS 3aJaHHH MO JUCUUIUIMHE PEKOMEHIYETCsl HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyqaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAHIIMOHHON paOOTHI U MIPOBEICHUU 3aHATHI B pEXKUME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucTeMa BHUeoKoH(epeHIICBsA3H Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepKuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaTepPHAJIOB U MPE3EHTAIINH, ayINO0- U BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPsEMbIE 3a/1aHus,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJILHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIs1 OCYLIeCTBJICHUS
00pa30BaTeJBLHOIO0 NpoLecca Mo AUCHHUILINHE

1. JIekiinoHHBIE 3aHATHS - AyIUTOPUS, OCHAIIICHHAS MTPE3EHTAIIMOHHON TEXHUKOU (TIPOEKTOp, IKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00OecIieueHneM, MEJIOBOH (1) MITH MapKepHOU
JTOCKOH.

2. IIpakTdeckue (CeMUHAPCKUE) 3aHATHS - AyAUTOPHS, OCHAIIICHHAS MPE3CHTAIIMOHHON TEXHUKOH (TIPOEKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIONIMM ITPOTPaMMHBIM 00OecIiedeHuEeM, MEJIOBOH (1) MM MapKepHOH
JIOCKOH.

3. 'pynmoBble (MHAUBHUIYATbHBIC) KOHCYJIBTAIIUU - AYTUTOPHSI, OCHAIIICHHAS TPE3EHTAIMOHHON TEXHUKOM
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrPaMMHBIM 0O€cTieYeHHEM, MEIOBOH (1) WK
MapKEepHOH JOCKOM.

4. Texymuii KOHTPOJIb - AyAUTOPHS, OCHAIIIEHHAS MMPE3CHTAIIMOHHON TEXHUKOH (MPOEKTOP, SIKPaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM MPOTPAMMHBIM 00€CTIEYeHUEM, MEJIOBOU (1) HITH MapKEepHOM
JOCKOM.

5. CamocTtosTenpHas padoTta - AyAUTOpUS U CAMOCTOSITEILHON pabOThl, OCHAIIEHHBIH KOMIIBIOTEPHON
TEXHHUKOU C BO3MOKHOCTBIO TIOJKITIOYEHHS K ceTU «IHTepHeT», 00eCIeUeHHBII JOCTYIIOM B DJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa3oBaTeNbHYO cpeny YHuBepcutera. [lomemenus Hayunoi 6ubmmoreku [ITHNY.

[Tomemenust nayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMITBIOTEPA C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

2. YuranpHblil 321 TyMaHUTApHOU JIUTEPATYphl, KopIl. 2, aya. 418. O0opyaoBaH 7 nepcoHaibHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOHN H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

3. YnTanbHbIN 3a]1 €CTECTBEHHON IUTEpaTyphl, KopI.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMITBIOTEPAMH C JIOCTYTIOM K JIOKaJIbHOH M TTT00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU IUTEPaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C



JOCTYTIOM K JIOKaJbHOM U T7100aIbHONW KOMIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

6. UnuranbHbli 3a1 reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

Bce koMIbloTephl, yCTAaHOBIIEHHBIE B IOMEIIEHUAX HAYYHON OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducnerii maker Libreoffice.

CrnpaBouHo-nipaBoBas cucreMa «Koncynprantliroc»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
PacciianBaronmuecs cucTeMbl B AHAJTUTHYECKOH XUMUH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE VIS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUHU UX OLleHUBAHUS

IIK.2

Cnoco0eH ni1aHUPOBATH padoTy M BHIOHPATH METO/ABI pellleHUs MOCTABJICHHBIX 32124 B
BbIOPaHHOI 00/1aCTH XMMHUM, XUMHYECKON TEXHOJOIUHM WJIH CMEKHbIX ¢ XUMHEH HaAyKax

Nupukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0yueHust o0y4eHust
IIK.2.2 3HATh: TEOPETUIECKUE OCHOBBI HeynosiierBopureJ
Bribupaer TPAAUIIMOHHBIX 1 HOBBIX HE 3HAET: TEOPETUUYECKUE OCHOBBI

3KCH€pI/IM€HTaJ'II)HI)I€ nu
pPacyeTHO-TEOPETHUUECKHIE
METOAbI pCIHGHI/ISI
IIOCTaBJICHHOM 3aJaun
HUCXOOA U3 UMCHOIIINXCA
MaTepI/IaJIBHBIX nu
BPEMEHHBIX PECYPCOB,
TOTOBUT OOBEKTEHI,
000pyIOBaHUE U
PEaKTHBBI UCCIICIOBAHUS

pa3enoB XUMHUH
YMeTh: IpoBOANUTE COOP, aHAIH3
1 00pabOTKy JTUTEpaTypPHBIX
TAHHBIX JUTSI pEIICHUS
IIOCTaBJIICHHOH 3aJ1aud B
BBIOpPaHHOW 00JIaCTH XUMHH,
XUMHUYECKON TEXHOJIOTUU WITH
CMEXHBIX C XUMHEH HayKax
Bnagets: Teopueil 1 HaBbIKaMU
MPAaKTHYECKON paboThI B
n30paHHOM 001aCTH XUMUH

TPaJAULMOHHBIX U HOBBIX Pa3/IeIOB XUMHH
HE YMeeT: IPOBOAUTH COOp, aHAIH3 U
00pabOTKy JTUTEPATYPHBIX JAHHBIX IS
pelIeHrs TOCTaBIEHHOW 3a/1auM B BIOpPAHHOM
00JIACTH XUMHHU, XUMHUECKOW TEXHOJIOTHH WA
CMEXHBIX C XUMHUEH HayKax
HE BJIAJICET: TEOPUEN U HABBIKAMHU
MPaKTUYECKOH paboThl B M30paHHO 001acTH
XUMHAH

YnoBaerBopuTeabH
3HAET: TEOPETHUYECKUE OCHOBBI TPAIUIIMOHHBIX
Y HOBBIX Pa3JeNOB XUMHUHU
HE yMeeT: IPOBOIUTH COOp, aHATIN3 U
00pabOTKy TUTEPATyPHBIX JAHHBIX JJIs
pEelIeHUs TOCTaBIEHHOW 33/1a4i B BHIOPAHHOM
00acTU XUMHH, XUMHYECKON TEXHOJIOTUU WU
CMEXHBIX C XUMHEH HayKax
HE BJIaJIeeT: TEOpHEH U HaBbIKaMU
MPaKTUYECKOU paboThI B M30paHHOM 00IacTH
XUMHH

Xopomuo
3HAET: TEOPETHUECKHE OCHOBBI TPAAUIIMOHHBIX
Y HOBBIX Pa3/eiOB XUMHH
yMeeT: MMPOBOJIUTH COOp, aHATIN3 U 00pabOTKY
JUTEPATYPHBIX JAHHBIX JJI PEIICHUS
MMOCTABJICHHOM 3a7]a4¥ B BRIOpAHHOM 001acTH
XUMHH, XUMHYECKON TEXHOJIOTHH WIIH
CMEXHBIX C XUMHUEH HayKax
HE BJIAJICET: TEOPUEN U HABBIKAMHU
NPAaKTUYEeCKON paboThl B M30paHHOM 001acTH
XUMHAH
OtanyHo

3HAET: TEOPETHUYECKUE OCHOBBI TPAIUIIMOHHBIX
Y HOBBIX Pa3/IEIOB XUMHH




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
00y4eHust

OtiamnuyHo

yMEET: MPOBOAUTH cOOp, aHAIM3 U 00pabOTKY
JUTEPATyPHBIX TAHHBIX IS PELICHUS
MIOCTaBJICHHOMW 3aj1auyl B BBIOpaHHOI 0bnacTu
XUMHH, XUMHUECKON TEXHOJIOTUHU WIIN
CMEXHBIX C XUMHEH HayKax

BJIQ/IEET: TEOPUEH U HaBBIKAMU MIPAKTHUECKOMN
paboThl B M30paHHOM 001aCTH XUMUH

IIK.3

Cnoco0eH NPpOBOANTH IKCIIEPUMEHTAJIbHBIE PAa00THI U 00padaTHIBATH MOJyYeHHbIE IaHHbIE B
BbIOPaHHOI 00/1aCTH XMMHUM, XUMHYECKON TEXHOJIOTMHM WIH CMEKHBIX C XMMHeEH HAyKax ¢
HUCIO0JIb30BAHNEM PA3JIMYHbIX METO/I0B U MOAXO0/10B

HNuaukarop IlnannpyemMble pe3yJibTaThl Kpurtepun onennBanus pe3yJibTaToB
o0y4eHus o0y4eHusn
K.3.1 3HaTh: OCHOBHbIE COBPEMEHHBIE HeynosiaerBopurei
[IpoBoaur METOI0JIOTUYECKUE, HE 3HAET OCHOBHBIE COBPEMEHHBIE

IKCIIEPUMEHTAIBHBIC U
PacYETHO-TEOPETHUYCCKHE
UCCIIC/IOBAHHS B
BBIOpaHHOW 00J1aCcTH
XHMUH C
HCIIOJIb30BaHUEM
Pa3JINYHBIX METOAOB U
MOJIXOJIOB

TEOPETUYECKUE U
SKCIEPUMEHTATbHBIE TTOAXOIbI K
MPOBEJICHUIO HAYYHBIX
HUCCIEeNOBaHUN

YMeTh: HCI0IB30BaTh
COBPEMEHHBIC TCOPETHUECCKUE U
HKCIIEPUMEHTAIbHBIE TIOJIXO/IBI K
MPOBEICHUIO HAYYHBIX
HCCIIeIOBaHUM

BnageTb: OCHOBHBIMHU
METOHOJIOTHYECKUMH MOAX0JaMU
10 BEIOpaHHOMY Npoduiro
IporpamMMbl

METOAO0JOTUUECKHE, TEOPETUUECKUE U
SKCIICPUMCHTAJIBHBIC MOAXOABI K ITPOBCACHHUIO
Hay4HbIX MCCJIEI0BAHUI
HE YMEET UCIOJIb30BaTh COBPEMEHHbIE
TEOPETUUYECKUE U IKCIIEPUMEHTAIbHBIE
MOJIX0/Ibl K MPOBEJACHUIO HAYUYHBIX
HUCCIIEIOBAaHNN
HE BJIAJICET OCHOBHBIMU METOJI0JIOTUYECKUMH
MOAXOAaMH TI0 BBIOpaHHOMY TTPO(IITIO
MpOTrpaMMBbI

Y10BJI€ETBOPUTENBH
3HAET OCHOBHbBIE COBPEMEHHBIE
METOJO0JIOTUYECKHE, TEOPETHUECCKUE U
OKCIICPUMCHTAJIBHBIC TOAXOABI K ITPOBCACHHUIO
HAay4YHBIX I/ICCJICI[OBaHI/IfI
HE YMEET UCIOJIb30BaTh COBPEMEHHbBIE
TCOPCTUUCCKHUEC U SKCIICPUMCHTAJIbHLIC
noaXxoAbl K MPpOBCACHUTIO HAYYHBIX
HUCCIE0OBAHUN
HE BJIaJICET OCHOBHBIMU METOJI0JI0TUUECKUMH
MOJIX0JIaMU TI0 BEIOpAaHHOMY MPOQHITIO
MPOTPaMMBI

Xopomuro

3HA€T OCHOBHBIE COBPEMEHHbIE
METOA0JOTUYECKHE, TEOPETUUECKUE U
AKCIEPUMEHTAIBHBIE TTOJAXO/IbI K TPOBEICHUIO
HayYHBIX UCCJIEAOBaHUM
YMEET UCIOJIb30BaTh COBPEMEHHBIE




Nuaukarop

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
TEOPETUUYECKHUE U IKCIIEPUMEHTATIbHBIC
MOJIXO/IBI K MPOBEICHUIO HAYUHBIX
HCCIIeIOBaHU M
HE BJIaJIeET OCHOBHBIMH METOI0J0THYECKUMU
MOAXOAaMH TI0 BBIOpaHHOMY TTPO(IITIO
MporpaMMBbI

OT1au4Ho
3HAaeT OCHOBHBIE COBPEMEHHBIE
METOO0JIOTUYECKHE, TCOPETHICCKUE U
AKCIIEPUMEHTAJIbHBIE TIOJIXO0JIbI K TTPOBEICHHIO
HayYHBIX HCCJICIOBAHUMA
yMeEeT UCIOJIb30BaTh COBPEMEHHBIC
TEOPETUYCCKHUE U IKCIICPUMEHTAIbHBIC
MTOJIXOJTBI K MPOBEICHUIO HAYYHBIX
HCCIIeJOBAHUM
BJIQZEET OCHOBHBIMH METOHOJIOTHUYECKUMHU
MOIX0JIaMU TI0 BEIOpAaHHOMY MPOQHITIO
IPOTPaMMBI




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bupa MeponpusiTusi NPOMEKYTOYHOM aTTeCTALMH © 3a4eT
Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILIMHE B paMKax
IPOMEKYTOUHOW aTTEeCTAallUU OIIPEIENIETCSl Ha OCHOBE 0aJIOB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT 0O MEPHOAA.
MaxkcumajbHOe KoIu4ecTBo 0asnos : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopowo» - ot 61 1o 80

«YJ0OBJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYIO0BJIETBOPUTEIbHO» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

I1K.2.2

Bri6upaeT s3kcniepuMeHTalIbHbIE U
pacuyeTHO-TEOPETUUECKHE METO/IbI
peLIeHUs IOCTABJICHHON 3a/1a4u
UCXOJs U3 UMEIOIINXCS
MaTepUaIbHBIX U BPEMEHHBIX
PECYPCOB, TOTOBUT OOBEKTHI,
000pyZIOBaHUE U PEAKTUBBI
UCCIJIEJOBAHMSI

IMK.3.1

[TpoBoAMT SKCIIEPUMEHTATILHBIE U
pacueTHO-TEOPETHIECKHE
UCCIIeIOBaHMs B BBIOPaHHOM
00JacTH XUMHH C
HCIIOJIb30BaHUEM PA3INYHBIX
METOJIOB U MOAXO0/I0B

I[BYXKOMHOGHTHBIG CUCTEMBI
3amumaeMoe KOHTPOJIbHOE
MeponpusiTie

YMeeT CTpOUTh AUarpamMMbl COCTOSTHUSA
JBOMHOM CUCTEMBI C UCIIOJIL30BaHUEM
METOJI0B HAMMEHBIIINX KBAJIPATOB U
JIMHEMHOM DKCTPANOJIALUU
AKCIEPUMEHTAIBHBIX TaHHBIX. [[paBuUIbHO
pelIaeT MOCTaBICHHBIE 3a/1a4H.




Komnerenuus Meponpusitue
(MHaUKATOP) TeKYyIero KOHTPOJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IIK.2.2 TpeXKOMIIOEHTHBIE CUCTEMBI
BLI6I/IpaeT OKCIICPUMCHTAJIbHBIC U SamnmaeMoe KOHTPOJIbLHOE
PacyYETHO-TEOPETHIECKUE METO/IBI | MEPONPHUATHE

pelIeHus NOCTABICHHON 3a/1auu
HCXO01 U3 UMEIOIUXCS
MaTepUaIbHBIX U BPEMEHHBIX
pECypCOB, TOTOBUT OOBEKTHI,
000pyI0BaHNE U PEAKTHUBBI
UCCIIEI0BAHUS

K.3.1

[IpoBoaUT SKCTIEpUMEHTANIbHBIE U
pacyeTHO-TEOPETUUECKUE
UCCIIeIOBaHMS B BBIOPAHHOM
00JacTH XUMHH C
HCIOJIb30BAaHUEM PA3IUYHBIX
METOJOB U MOAXO0J0B

YMeeT cTpouTh JuarpaMmmbl COCTOSTHUS
TPOMHOW CHCTEMBI C UCIIOJIB30BAHUEM
METOJI0OB HAMMEHBIINX KBaJApPaTOB U
JIMHENHOM DKCTPAIOJIALNU
HKCIEPUMEHTAJIbHBIX AaHHBIX. [[paBriibHO
pellaeT NOCTaBICHHBIE 3a1a4H.

IIK.2.2 YeThIpeXKOMIIOEHTHBIE
Bri6upaeT skcriepuMeHTANIbHBIE U | CHCTEMBI
Ppacy€THO-TCOPETUICCKUE METOB! | 3amuuiaeMmoe KOHTPOJIbHOE
peLICHHUS TIOCTABICHHON 3a/1a4 | MeponpHsATHE

HCXOJI U3 UMEIOIIUXCS
MaTepUaIbHBIX U BPEMEHHBIX
PECYPCOB, TOTOBUT OOBEKTHI,
000pyI0BaHNE U PEAKTHUBBI
UCCIIE0BAHUS

K.3.1

[IpoBoaUT SKCTIEpUMEHTANIbHBIE U
pacyeTHO-TEOPETUUECKUE
UCCIIeIOBaHMS B BBIOPaHHOM
00J1aCTH XUMHH C
MCIIOJIb30BaHUEM PA3INYHBIX
METOJIOB U MOAXO0/I0B

YMeeT CTpOoUTh AUarpamMMbl COCTOSTHUS
YETBEPHOU CHUCTEMBI C UCIIOIb30BAaHUEM
METO/IOB HAMMEHBIIINX KBAJAPATOB U
JIMHEVHOMN AKCTPANOJIALUU
AKCIIEPUMEHTAIBHBIX TaHHBIX. [[paBuiIbHO
pelIaeT MOCTaBICHHBIE 3a/1a4H.

Crnenudukanusi MeponpuATHI TEKyIIero KOHTPOJIA

I[ByXKOMHOCHTHble CHUCTEMBI

[IponoKUTENbHOCTE TPOBEICHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUSI MEPOTIPUSITHUS: B YAChI CAMOCTOSAITEJILHOM padoThI
MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanuu: 30

[Ipoxonnoii 6amn: 13

Iloka3atesn oneHNBAHUS banasl
HOCTpOCHI/IC AuarpaMmbl COCTOSAHUA JIBOMHOM CHCTEMBI C HCIIOJIb30BaHUEM METOJIOB 17
HaMMCHBIINX KBAaApaTOB U JIMHEHHOM OKCTPANoOJIAINHN SKCIICPUMECHTAJIbHBIX TaHHBIX.
HpaBI/IHLHO pemacT MOCTaBJICHHBIC 3a1a49U 110 JBOMHBIM CHCTEMaM 13




TpeXKOMHOCHTHbIe CHUCTEMBbI

IIpoaomKUTENLHOCTD IPOBEECHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus NpoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUATHE IPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTen oueHMBaHUA Basiasi
YMeer CTpOUTh TuarpaMmsbl COCTOSIHUSL TPOMHOM CUCTEMBI C HCIIOJIb30BAHUEM METOJIOB 17
HAaUMEHBIINX KBAJIPAaTOB U JIMHEHHOM 3KCTPANOJIALUU IKCIIEPUMEHTAIbHBIX JaHHBIX.
[IpaBmiIbHO penIaeT MOCTABICHHBIE 3a/1a4H. 13
YeThIpeXKOMIOCHTHbIE CHCTEMBI
IIpoaomKUTENPHOCTD IPOBEAEHUS MEPONIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YACHI CAMOCTOSITEIbHON PadoThl
MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 32 MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17
IToxa3aTesn oueHMBaHUA Basiasi
YMeeT CTpOUTh MPOU3BOJIBHBIE IPOEKIUU JUATPAMMBI COCTOSIHHSI Y€TBEPHOM CUCTEMBI C 23
HCII0JIb30BAaHUEM METOJ0B HAUMEHBIINX KBAJAPAaTOB U JUHEHHON IKCTPANOISLUH
JKCIIEPUMEHTAIIBHBIX JIAHHBIX.
ITpaBMIIBHO penaeT MOCTABIEHHBIE 3a/1a4M 110 YETBEPHBIM CUCTEMAM. 17




