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1. HEJIX OCBOEHUA JUCHUIIJINHBI

]_Ie.]'lﬂMI/I OCBOEHHS JUCHMILIMHBI «MeToabl XUMHYECKNX PICC.TIE)]OB&HPIﬁ, yYranpaBJieHue

IPOoEeKTaAaMM» SABJISIIOTCS:

- O3HAKOMJICHHE
BO3MOYKHOCTSIMH METOJIOB XUMHUYECKOT'O HCCIIEIOBAHUS, C WX allapaTypHBIM OCHAICHHEM H
YCIIOBUSIMU TPOBECHHS SKCIIEPUMEHTA;
- (opMupoBaHuE HaBHIKOB CPABHUTEIBHON OIEHKH BO3MOKHOCTEH pa3HBIX METO/IOB aHAIN3a,
UX JIOCTOMHCTB U HEJOCTaTKOB JUII OOOCHOBAaHHOTO BBIOOpPAa ONTHMAJIbHOTO METOAA
MCCIIeTOBAHUSI TOTO MJIM HHOTO OOBEKTa;
- ¢dopmupoBanue
OPTaHU3aIMOHHO-TIPABOBBIX OCHOB Pa3BUTHS YIPABICHUYECKOW NEATEIHHOCTH MPU pean3aiiuu
Pa3IMYHBIX TPOEKTOB.

dopmupyemble AWCHWIUIMHOW 3HAHWS W YMEHHS TOTOBST BBIYCKHUKA JAHHOH

CTYIEHTOB C

3HAHUHN

MpUHIOUIINAJIbHBIMHU

TCOPHU U NPAKTUYCCKHUX  ACIICKTOB

OCHOBaMM UM  HPAKTHYCCKUMU

OKOHOMHUYCCKHUX H

0o0pa3oBaTesIbHON NMPOrpaMMbl K BBIIIOJHEHHUIO CIEAYIONUX O00OOLIEHHBIX TPYAOBBIX (yHKIUN

(TpyHOBBIX (PYHKIHMN):

Tabruuya 1.1.
Kon u O000menHbIe TPyAOBbIe GYHKIHMH Tpyaossie QyHKIIUH
HAaMMEHOBaHUeE Kon HaumMmeHnoBaHue YpoBennb HaumeHoBaHue Koa | YpoBenn
Nnpo(phecCHOHAIBHO KBandu (moxypose
ro KAl Hb)
cTaHaapTa KBaJIM(PUK
anuu

01.001 [emaror [Menarornueckas Oo0menenarornyeckas AJ01.6
(megarormyeckasi EeATeILHOCTD 10 ¢byaxmms. O0yuenne 6
NeATETbHOCTD B MPOEKTUPOBAHUIO U T —— A02.6
AOUIKOJIbHOM, peanu3anuu
HAYAJIbHOM 00pa3oBaTeIHLHOTO JICATCIBHOCTE 6
ooeM, A mporecca
OCHOBHOM 00111eM, 00pa3oBaTEIBHBIX 6
CcpexHeM 001eM OpraHM3aInusIX PassuBaromas A03.6
oOpa3oBaHuu) JOIIKOJILHOTO, ACATCILHOCTR
(BocnuTaTeNb, Ha4YaJIbHOTO O0IIero, 6
YUHTENb) OCHOBHOTO O0IIIETO,

CpemHero o01mero

obpa3oBaHus

[lenarornueckas

ACATCIIBbHOCTSD I1O

MPOEKTUPOBAHUIO H [Megarornyeckas

B peanu3anuu 6 JIESITEILHOCTB I10 B/03.6 6

OCHOBHBIX peanu3anuu nporpamMmm

0011e00pa3oBaTeIbHBIX OCHOBHOTO U CPEITHETO

porpamMm o01ero oopazoBaHUs




2.010 Cnenmamauct
110 NPOMBILILJIEH-
HO¥i papmannu B
o0sacTu Hceaeno-
BaHMil JiekapcT-
BEHHBIX CPeACTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpencTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKAPCTBEHHBIX CPE/ICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh
NMPUPOI0OXPAHHBIX
(3K0J10THYECKUX)
OMOTEXHOJIOTHii

MoOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HUKHOBEHHMS OYaros
BpEIHBIX OPTaHM3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SHCTBEHHOMN
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6




2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Juctnunnuaa  «Meroasl  XMMHYECKHMX  MCCICNOBAaHUM, YIPABICHUE IPOEKTAMM»
OTHOCHUTCS K 00s13aTenbHOM yacTu bioka 1 u u3ydaercs B 4 cemectpe.
JlaHHBI Kypc ONUpaeTcst Ha 3HAHUS 10 (PU3HKe, MaTEeMaTHKE.
Tabumua 2.1.

CBs13b JUCHUIIHHBI «MeToabl XUMHYECKHX HCCJICIIOBﬂHHﬁ, yYHupaBJi€cHUE
NpoeKTAaMM» C NPEeAIICCTBYOIIUMHA TUCHUIVIMHAMHA U CPOKH X U3YUCHUHA

Kog JIMCUUIIINHEL, IPEALIECTBYIOINE TUCIUILINHE Cemectp
JTUCLIUTUTAHBI «MeTo/1bl XUMUYECKUX UCCIIeI0BaHUI, yIIpaBlIeHUE
IIPOEKTaMU»
b1.0.10 MaremaTuka 1,2
b1.0.11 ®du3uka 1,2
b1.0.17 Nudopmatuka 1,2
b1.0.15 AHanuTHueckas XUMUS 3,4
b1.B.07 DKOHOMUKA 1
Tao0auna 2.2.

CBsi3b THCHUIJIMHBI «MeToabl XHMHYECKHX HCCJIe0BAHNI, YIIPaBJIeHH e
NMPOEKTAMIW € NMOC/IeyIUMH JHCHUIVINHAMHE U CPOKH X U3y4YeHUs

Kon JMCUMIUIMHBIL, CIIEAYIOIINE 33 TUCIUIIIIMHON Cemectp
JUACIUTUTHHBI «MeTo1bl XUMHUYECKUX UCCIICIOBAHUM, YIIPABICHHUE
MIPOEKTAMI)»
B1.0.07 OpraHuueckas XuMmus 5,6
51.0.08 dusnueckas XUMUA 5,6
b1.B.18 BrIcOKOMONIEKYIIAPHBIE COETMHEHUS 7
b1.0.10 Konnonnnas xumus 8
b1.B.05 Teopernueckne OCHOBbI HEOPraHUYECKON XUMUU 8
b1.0.14 DU3HUYCCKUE METObI UCCICAOBAHUS 6

B pe3yabTare 0CBOCHUSI TUCHHMILIMHBI 00Y4aIOIIMIACH TOJIKEH:

e 3Harh:

® . XUMHUYCCKHE CHUCTCMBI. PACTBOPLI, JUCIICPCHBIC CUCTEMBbI; DHCPICTUKY XUMHUYCCKUX

IIponIecCcoB, PCAKINMOHHYIO CIIOCOOHOCTD BEIISCTB U UX TOKCUYECKHE CBOMCTRBA,



e Mecto W poNb YIOpaBieHHUs TPOEKTaMH B OOIIEH cHuCTEME OpraHU3alMOHHO-
HSKOHOMHUYECKUX 3HaHUl;

e COBpPEMEHHYIO METOJIOJIOTHIO M TEXHOJIOTHIO YIIPABJICHUS TPOECKTAMY;

e OCHOBHBIE THUIIBI M XapaKTEPUCTUKU IPOEKTOB, OCHOBHBIC 3Talbl pealn3aluu
IIPOEKTOB.;

e (OCHOBHEBIE HOPMATUBHBIC aKThI, PCTIIAaMCHTUPYIOIIHUEC ITPOCKTHYIO ACATCIIbHOCTD.

¢ YMeTh:

e BHIOMpaTh W  PCAIM30BBIBATH METOJBI  BEJACHUS  HAy4YHBIX  HUCCIICIOBAHUM,
aHATM3UPOBaTh W 0000mAaTh pe3yabTaThl HCCICAOBAHUN, JOBOAWTH 0 TPAKTHUECKOUN
peanu3aluy;

® AHATM3UPOBATH BO3MOXKHOCTU (U3MUYECKUX METOJIOB, HCXOIS U3 CHEIUPUKU
MOCTABJICHHOMN MCCIIEIOBATEILCKON UITM SKCIIEPTHOM 3a/1auu;

® ONpEACNIATH 1IEeJTU IPOSKTa, COCTABIATh CETEBOM IpaduK peaan3annu MPOeKTa;

® HCIIOJIb30BATh METOJAbI U MCXAaHU3MBI IJId YIIPABJICHUA.

e Bianers:

® METO/JaMHU BBIMOJIHEHUs J1a0OpaTOPHBIX (U3UKO-XMMHUYECKMX HCCIIEJIOBaHUI B
obsactu MpodeCCUOHAIBHON A TENHHOCTH;

® METOJIMKON TMOJY4eHHs NpPaKTHUeCKOW HH(OpMalMM Ha OCHOBE HMEIOUIUXCS
JKCIIEPUMEHTAJIbHBIX JAHHBIX;

® CIIEHMAIIBHOM TEPMHUHOJIOTHEN IPOEKTHOM AESATEIBHOCTH;

e METOJlaMH MPOEKTHOTO aHajlW3a M  MAaTeMaTH4YeCKUM  ammapaToM  OLEHKHU
3¢ (EKTUBHOCTH U PUCKOB MPOEKTA;

¢ MCTOAAMHU CCTCBOI'O INIAHUPOBAHHUA ITPOCKTA.

3. KOMIIETEHIUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA IMCIIUITJIMHbI

[Ipouecc n3ydyeHus AMCUMILIMHBI HalpaBieH Ha (OPMUPOBAHME DJIEMEHTOB CIEAYIOLINX
komnereHmid B cootBerctBUU ¢ PI'OC BO m OIIOII BO no gaHHOMY HampaBiIEHUIO

MOJITOTOBKU:


http://www.pandia.ru/text/category/professionalmznaya_deyatelmznostmz/

Kon HaunmenoBanue HNuaukarop B pesyibTaTte ocBOCHHSA
KOMITeTeH I KOMIeTeHIIMHU JOCTHIKEHHS JUCIUIJIMHBI 00y4alomuiics
un KOMIETEeHIIN U JOJIKEH .
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamoput ux docmuosicenus
YK-3 Cnoco0eH opraHuso- YK-3.1. Ilornmaer 3HaTh — METOIUKH (POPMU-

BbIBaTh U PYKOBOAUTH
paboToii KoMaH/bl, BbI-
padaTbpiBasi KOMaH/I-
HYI0 CTPaTeruio ajs
MOCTHIKEHUS MOCTAB-
JICHHOH 1eJIn

3¢ EKTUBHOCTH HC-
MTOJIE30BAHUS CTpaTe-
TUH COTPYTHUUCCTBA
IUTS OCTHXKEHUS TI0-
CTaBJICHHOW I1eJH, OTI-
penenseT CBOI poilb B
KOMaH/Ie

YK-3.2. [Tonumaet
0c0OEHHOCTH TOBEe-
HUSl BBIZCIICHHBIX
CPYIIII JII0ACH, ¢
KOTOPBIMHU paboTaeT
/B3aIMOJICHCTBYET,
YUMTBHIBAET UX B CBOEH
TeATETHHOCTH (BBIOOD
KaTeropui rpymn Jio-
JIe OCYIIIECTBISAETCS
oOpa3oBarenbpHOI
opraHu3alyei B 3aBu-
CHMOCTH OT LIeNel
MTOATOTOBKH — TIO
BO3PACTHBIM 0COOEH-
HOCTSIM, 110 dTHAYEC-
KOMY HJIH PEIUTHO3-
HOMY IIPHU3HAKY, COITH-
QITBHO HE3aIUIIICHHBIC
CIIOM HaCeJICHUS U
T.IL.)

YK-3.3. [Iporaosu-
pPYeT pe3yibTaThl
(mocnencTBus)
JIMYHBIX IEUCTBUU U
IUTAaHUPYET MOCIe10-
BaTENbHOCTD IIaroB
JUTSL IOCTHOKEHUS
3aJTaHHOTO pe3yJbTara
YK-3.4. DpdexTuBHO
B3aUMOJIEUCTBYET C
JPYTUMH YJICHAMU KO-
MaH/Ibl, B T.4. y9aCTBYET
B oOMeHe uH(popMma-
ueH, 3HaHUSIMU 1
OTIBITOM, U TIPE3EHTAIINU
pe3yIabTaToOB PabOThI
KOMaH Ibl

pOBaHUsI KOMaHI; METOBI
pa3pabOTKH KOMaHIHOMN CTpare-
rud ¥ 3 (PEKTUBHOTO PYKOBOJ-
CTBa KOJUIEKTUBAMH; OCHOBHBIE
TEOPHH JIUACPCTBA U CTHIIH
PYKOBOJICTBA.

YmMmeTb — pazpabaTbIBaTh
KOMAaHJIHYIO CTpaTeruio; Gopmy-
JMPOBATH 3a/1a4u YWiIeHaM KO-
MaHJIBI IS JOCTIKEHHS TIOC-
TaBJICHHOH LIeJIN; TPUMEHSTh

3¢ dEKTUBHBIE CTUIIH PYKOBOJCTBA
KOMaH/I0H.

Bianers: — ymeHueM
aHAJIM3UPOBATh, IPOEKTUPOBATH U
OpraHU30BHIBAaTh KOMMYHHUKAIHH
B KOMaHe AJIsl JOCTHKEHHUS TI0C-
TaBJICHHOH LIEH; METOIaMH
OpraHu3alyuy U YIpaBIeHUs KO-
JIEKTHBOM.

Ilpogpeccuonanvnwvie (I1K) komnemenyuu u uHOUKAMOPBL UX OOCHIUNHCCHUA




NK-1

Crnoco0eH BbIOH-PaTh H
HCI0JIB30BATh
TeXHH4ecKHe CpeA-CTBa U
MeTOIbI HCTILITAHUHT /11t
pelleHUs Uccae10Ba-
TeJIbCKUX 3224 XH-
MHY€eCcKOii POMBbIII-
JICHHOCTH, MOCTAB-
JICHHBIX CIIENHATHC-TOM
0oJiee BBICOKOM
KBaJIM(PUKALMT

MK-1.1 Ipooaut
IKCTIEPUMEHTAIIbHBIE U
(mmm) pacyeTHo-
TEOPETHUYCCKHE UCCIIC-
JIOBaHHS B paMKax
MPEUIOKEHHOTO TIaHa
MK-1.2. Cucremaru-
3upyeT HHYOpPMAIHIO,
MOJIYYCHHYIO B XOJIC
COOCTBEHHBIX HCCIIE-
JIOBaHUH, aHAIU3UPYET €
U COTIOCTABJISIET C
JIUTEPATYPHBIMH JaHHBIMH

3HaTh: - CTaHJAPTHBIE IPUEMBI
BBINOJHEHHSI TPOCTEH-IIUX
AHAJMTHYECKHUX OIIBITOB;

- TUNBI QYHKIIMOHAJIBHBIX MAaTEPHAIOB
B XUMHUECKOI TEX-HOJIOTHN:
KaTaJu3aToPhl, aICOP-OCHTHI,
3NEKTPObI, MEMOPaHBI, CEHCOPBI U JIp.
- hyHnamMeHTaNbHBIE KPU-TEPHU

3¢ GEKTUBHOCTH UCIIOIb-30BAHUS
CBIpBs U 3Hep-ropecypcos B XTC,
OCHOBHBIC HAITPaBJICHHUS MMOBLIIICHUSA
3(¢-(pEeKTUBHOCTH UCIIOIb30BaAHU
CBIPBEBBIX U HEPTETHYECKUX PECYPCOB
YMeThb: - IPUMEHSATH THIIO-BbIE
IIPUEMBI aHAJIM3a BEIIECTB U
MaTepualioB;

- II0JIb30BATHCS CTaHJAPT-HBIM
000pyI0OBaHUEM XUMHUYEC-KOH
m1a00paTOPHH MIPH PEIICHUH YIeOHBIX
3aja4 Kypca aHaJIUTH-YECKOH XUMUH;
- CHCTEMAaTU3MPOBaTh MaTe-pHAJIbI 110
COCTaBy, CBOMCTBaM U
(YHKIIMOHATIBHOMY Ha3HAYCHHIO;

- OIIEHHUTH BECH MPO-MBIIICHHBIH
00BEKT Kak OOJIBLIYIO XUMHUKO-
TEXHOJIOTU-YECKYIO CHCTEMY H
I'PaMOTHO OITMCATh €€ NEPAPXUIECKYIO
CTPYKTYPY;

- ACITIOJIB30BATh TEOPETH-YECKHUE
MIPEACTABIICHUS U1l 000CHOBAHUSI
BEIOOpaA TOTO MIJIM HHOTO METOAA
aHaNmn3a;

- TPaMOTHO aHAJIM3UPOBATh
IOJIyY€HHBIE Pe3yJIbTaThl, COIO-
CTaBJISITh C UMCHOIITUMHUCSH B
JUTEpaType;

- OLICHUTHb HAYYHYIO HO-BU3HY,
MIPAaKTHYECKYIO 3HAYN-MOCTh H
JOCTOBEPHOCTD PE3yJIb-TaTOB HAYYHBIX
HUCCIEIOBAHUII.

Buagers: - craniapTHRIMA
WHCTPYMEHTAIbHBIMU METOIaMHU
HCCIIEJOBaHHS OPTaHUIECKUX BELICCTB
U MaTepualos;

- HaBBIKaMH (POPMYITHPOBKU HAYIHOU
HOBH3HBI, TPAKTHUEKON 3HAYNMOCTH U
JOCTOBEPHOCTHU PE3YJILTATOB
COOCTBEHHBIX Hay4-HbIX HCCIICIOBAHUM.

4. OFbEM JJUCHUIIMHBI U BUJbl YYEBHOU PABOThHI

Taoauna 4.1.

O0beM IMCHHMILIMHBI M BUABI y4eO0HOH padoThl

Bup yuyeOHoii padoTsI

Bceero 4




4acoB cemMecTp
OO61mas TpyA0€MKOCTh JUCITUTUTHHBI 108 108
AyIuTOpHBIE 3aHATHS 80 80
Jlexuun 48 48
[IpakTuueckue 3aHATHS 32 32
CamocTtosrensHas padora crynentoB (CPC) 28 28

5. COAEP’ KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PABAEJAM) C YKASAHUEM OTBEAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMUNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHATHUN

Taoauna 5.1.

5.1. CTpykTypa U coaep:KaHue TUCUUILTHHBI

OO11ast TPyI0EMKOCTh AUCIUILTUHBI COCTABISIET 3 3aueTHbIe eAnHUIbL, 108 dacos

Buaer yueOHO#IT pabOTHI
Ne = ya p dopmMa TeKylero KOHTPOJIs
Pa3nen nucnuIinHbl 1)
/i 2 [IpakT YCIIEBAEMOCTH.
= paxT.
5 Uleknun CPC
O pao.
OO01mue TeopeTHIecKue
OCHOBBI XMMHUYECKOTO
1 4 4 4 4 cobecenoBaHue
aHaJIM3a COCTaBa BEIlle-
CTBa
KuciaotHO-0CHOBHEIE
2 4 6 4 4 cobecenoBaHue
paBHOBECHS
OCHOBHBIE dTAIIbI
CobecenoBanue,
3 aHAJIUTHYECKOTO 4 4 4 4
KOHTpOJIbHAsE pabora Ne 1
OTIpEICIICHUS
MeToabI onpeaeICHUS
. pel CobecenoBanue
4 Ka4eCTBEHHOI'O COCTaBa 4 6 4 4
KontponsHast padota Ne 2
BenecTB\
5 KonnuecTBeHHBIN 4 4 4 4 CobecenoBanune
aHAJIN3. KonTponbHas padora Ne 3
Teopernueckue u
METOHOJIOTUYECKHUE
6 Il 4 6 4 2 cobecenoBaHue
ACIIEKTHI VIIPaBJICHHUSI
POCKTOM.
OCHOBHBIE TPYIIIBI IPO-
pynt p CobecenoBanue
7 1IECCOB ynpasienus | 4 6 4 2
Kontponbhas padota Ne 4
IPOCKTOM.
OCHOBHBIE ITOJICUCTEMBI
8 yIIpaBIICHUSI MIPOECKTOM B | 4 6 2 2 cobeceloBaHUE
pamKax CUCTEM-HOTO




MOAX04a

[IporpammHubIE TIPOIYK-
9 TBl  ympaBieHus mpo- | 4 6 2 2
€KTHOM JIeSITeIbHOCTHIO

CobecenoBanue
Kontponbnas padota Ne 5

HUTroro: 48 32 28

5.2. Conep:xkanue TUCHUMJIMHBI «MeTOAbl XUMUYECKUX HCCJIe0BAHUI, yIPaBJIeHUe
NMPoeKTaMU»

Tema 1 O01mme TeopeTHYecKue OCHOBbI XUMHYECKOI0 aHAJIN3A

[Ipeamer, 3amauM W METOABl JAMCLMIUIMHBIL, XHMHMYECKUH aHalIUM3 Kak METOJ.
Pa3HOBMIHOCTH XMMHYECKOIO aHalM3a: MOHATHE O XUMHUYECKHX, (U3NYECKUX M (PU3HKO-
XUMHUYECKHX METOJax aHauu3a. Poib B KOHTPOJE KadyecTBa OLIEHKU OKPYXAIOLIEH Cpesbl,
BCIIOMOTaTEJIbHBIX MaTEpPUAJIOB, B PA3BUTUU METOJI0B KOHTPOJISI IPOU3BOCTBA, PEryJIUPOBaHUS,
aBTOMaTHU3alUH,

IIPOrpaMMHPOBAHMS, ONITUMH3ALMH U YIIPABICHHUS TEXHOJIOTUYECKUM IPOLIECCOM.

PactBopel Kak cpeacTBa I INPOBEACHMS AHAIWTHYECKMX peakunid. Bopa kak
pactBopuresb. Teopus pacTBOpPOB, HOHHBIE pPEAKLMM B pacTBOpaxX, HMX 3HAYECHHE B
aHanuTudecko xXxumuu. CunbHble U ciabble 3JeKTPONUThl. OCHOBHBIE IOJIOKEHUS TEOpUU
CWJIBHBIX 3JIEKTPOJIMTOB. 3aKOH JEHCTBYIOIIUX MAacC, €0 IPUMEHEHUE B AHAIMTUYECKON XUMHH.
Honnoe npoussenenue Boabl. [llkana pH BogHbBIX pacTBOpOB

Tema 2 Kncj10THO-OCHOBHBIE PABHOBECHS

[IpoTtonmutnueckass  Teopuss  bpencrema-Jloypu.  KucCIOTHO-OCHOBHBIE — peakilvH,
HCIIOJIb3YEMBIE B AQHAIMTUYECKOM XUMHMM — HeWTpanusauuu, rugponusa. Pacuer pH u pOH
pPacTBOPOB CHIIBHBIX, CIa0bIX KUCJIOT U OCHOBaHUN. bydepHble cucTembl, UX XapaKTEPUCTHUKH,
MexanusM Jeiictus. Pacuer pH B Oydepubix pactBopax. bydepnas emkocts. IIpumenenue B
aHanuze CTpoeHue

KommuiekcHbIx coenuHeHuil. THUNbl KOMIUIEKCHBIX COEQUHEHMM, HCIIOJIB3YEMBIX B
AQHAIUTUYECKOM XUMUH, TpeOOBaHUA K HUM (YCTONYMBOCTH, PACTBOPHUMOCTB, OKpacka Hu Jp.).
Hcrnonb3oBaHNEe KOMIIIEKCHBIX COCUHEHUN C OPraHUYECKUMH U HEOPTraHWYECKUMHU JIMTAHIaMU
B aHAJIN3E

Tema 3 OcHOBHBIE 3TANlbl AHATUTHYECKOTO ONpe/ieIeHUs

[TonroToBka 00pa3moB K aHauu3dy. XUMHYECKHEe ©  (HU3WYECKHEe CBOWMCTBA
aHaM3UPyEeMbIX BellecTB. HaBecku BeIecTB, UX ONTHUMAJbHBIE BEJIWYMHBL. OTOOP MpoOBI 1is
aHalu3a OJHOPOJIHBIX M HEOJHOPOJHBIX BemecTB. CrocoObl NMepeBe/eHHs aHaIU3HUPYEeMBbIX
BEILECTB B PACTBOPEHHOE COCTOSIHUE: PACTBOPEHUE B BOJE U APYIMX PACTBOPUTENAX, KMCIIOTAX,
niesoyax, cruiaBieHue. OmMOKM aHAIMTUYECKHUX omnpejaeneHui. MartemaTnueckas oOpaOoTka
pe3ynbpTaToB

u3MepeHnil. OleHka pe3ylnbTaToB, HUX TOYyHOCTh. CTartucTHyeckas oOpaboOTKa
9KCIIEPUMEHTAIIBHBIX TaHHBIX

Tema 4 MeToabl onpeeieHusi Ka4eCTBEHHOI0 COCTaBa BellecTBA

VYCiioBUS BBINIOJTHEHUSI aHAIUTHYECKUX PEAKUUi, CIeU(PUIHOCTS U YyBCTBUTEIBHOCTb.
Knaccuduxanus no ux Ha3HayeHUIO (BbLAEIEHHE, ONIpeesieHHe, NACHTU(DUKALMS), 10 TEXHUKE
BBITIOJTHEHHS (MIPOOMPOYHBIE, KamelbHbIE W [p.), CIOCOOBI TOBBIIICHUS CEJIEKTUBHOCTH U
YyBCTBUTEJIBHOCTH peakiuil. MackupoBKa MeNIAlOIIMX HOHOB, peryiauposanue pH.
Ananutuyeckas — Kiaaccupukanuss ~ MOHOB. JIpoOHBIM M CHUCTEMaTHMYECKMH  aHAJuU3.
WnenTudukanys HEM3BECTHOIO BEIIECTBA, aHAIU3 Pa3IMYHBIX MPUPOAHBIX U MPOMBIIIICHHBIX
00BEKTOB (BCTIOMOTaTEILHBIX MATEPUAJIOB, CHIPbS, BOJBI U T.].)

Tema S KosmyecTBeHHbIN aHAIN3



OcHoBHble noHsATHA. Kiaccupukanuss THTpUMETPUYECKHX METOIOB aHalIM3a. TexXHUKa
MIPOBEJICHUS] TATPUMETPUUYECKOTO aHanu3a. CriocoObl THTPUMETPUUYECKUX OTIpeaeTICHHM
(OTHenbHBIX  HaBeCOK, muneTupoBaHus). [lpuembl TuTpoBaHus (mpsMoe, oOpaTHOE,
3amectureabHoe). CriocoObl BhIpaXKeHHs KOHLIEHTPALUKA PACTBOPOB: MOJIIpHAsi KOHIIEHTpaIus,
MaccoBasi 10J1s, TUTP, TUTP 10 OINpeAeIsieMoMy BellecTBy. llepBuuHble U BTOpUUHBIE
CTaHAapTHBIE pacTBOPbI. CIOCOOBI MX MPUTOTOBJICHHUS, CTAHAAPTU3ALUHU, XPAHEHHUS.
CrannapTHble BellecTBa, TpeOoBaHUs K HUM. Touka SKBUBAJIEHTHOCTH U KOHEYHAS
TOUYKa TUTpoBaHuUs. DUKCUpPOBAHUE KOHEUHOM TOUKH TUTPOBaHUA. NHANKATOPHI, NX
KJ1acCcU(UKATIHS

PacueTsl B THTpUMETpUU. ANKanumeTpusa. AuuauMeTpusi. TUTPaHThI, ©X TPUTOTOBICHUE
n craggapruzanus. OnpeneneHHe KOHEUYHOM TOUKM THUTpoBaHMs. VHaukaTtopbl Merozaa
KHCIIOTHO-OCHOBHOT'O TUTpOBaHus. PacyeT, mocTpoeHue, aHaan3 KpUBbIX TUTPOBAHUS (CUIIBHBIX,
ca0bIX KHUCJIOT M OCHOBaHMHN). BiHsHME CHIIBI KHUCIOT W OCHOBAaHWH Ha XapakTep KpPUBBIX
TUTPOBAHUSL.

BeiObop mHAMKaTOpa MO KPUBBIM TUTPOBAaHUS, WHAMKATOPHBIE OMIMOKM TUTPOBAHUSA,
MPUYMHBl MX TOSBIEHUS, CIOCOOBI YMEHBIICHHS. XapaKTepUCTHKA peakUuil OKUCICHHUS,
BoccTaHOBJIEeHMsI. (DaKTOpbl, BIMAIOIIME HA HAIpaBlEeHUE Xoaa peakuuu B pactBope (pH,
KOHIICHTpaIUsi MOHOB, TeMIlepaTypa U 1p.). Bakuelue okucinutenu (Kajaus MepMaHraHar,
Kanus Ouxpomar, NEpOKCH] BOAOPOJA) W BOCCTAHOBUTENU (HAaTpusl CyJIb(pUT, HaATpuUs
Tuocynbpar ¥ Ap.), HUCHOIb3yeMble B aHaJUTHYECKOM xumuH. llepmaHraHatromeTrpus.
KommnekcHple  coenuHeHus. THUIbl  KOMIUIEKCHBIX — COEIMHEHUH, HCIOIB3YEMBIX B
AQHAIUTUYECKON XUMUM, TpeOoBaHUS K HUM. OCHOBHBIE THUIIbI COSUHEHHS C OPraHUYECKUMHU U
HEOpPraHMYECKMMHU JIMTaHJAaMM B aHaiu3e. BHyTpukomiuiekcHble XenaTsl. OmnpezeneHue
YKECTKOCTHU BOJBI.

Tema 6. TeopeTnueckue 1 METOI0JIOTUYECKUE ACTIEKThI YIIPABICHUS IPOEKTOM.

Beenenue. OcHOBHbIE TIOHATHS B O0JAacTH yHOpaBiIeHUS NpoeKkTaMu. BHernHee wu
BHYTpPEHHE OKpY)KeHHE MpoeKTa. JKU3HEHHBIN UK NPOEKTa

Tema 7. OcHOBHBIE IPYNIIbI POIECCOB YIIPABJIEHUS TPOEKTOM.

B Benenune. OcHOBHBIE TIOHATHSI B 00JIACTH MPOIECCHOTO moaxoxa ['pymma mpoiieccoB
uHunuauuu ['pymnma mnporeccoB IUtaHupoBaHus. ['pynma mnpoueccoB ucnonHeHus ['pynna
MIPOLIECCOB MOHUTOPUHTA U KOHTpoJIs. ['pymnma mporeccoB 3aBepIleHusl.

Tema 8. OcHOBHbBIE MOACUCTEMBbI YIIPABJIECHUS NMPOEKTOM B PaMKaxX CHCTEMHOI0
NOAX0/a

Benenune. OcCHOBHbIE MOHATHSA B 00JacTH CHUCTEMHOTO MOAXO0Ja. YTpaBlIeHUE
COJEp’KAaHMEM M OpraHu3alueil. YIpaBleHUE MPOJOLKUTEIBHOCTBIO IPOEKTa YIIpaBiIeHUE
pUCKaMU TIPOEKTa. YIPABIEHHUE pecypcaMu IPOEKTa. YIPABIEHUE CTOMMOCTBIO IIPOEKTA.
VYnpapieHue Ka4ecTBOM IPOEKTa.

Tema 9. [IporpaMmMHBbIe NPOAYKTHI YIIPABJICHUS IPOEKTHOM AeSITEIbHOCTHIO

[IporpamMmMHoOe obecrnieueHne MpoeKTHOM JesrenbHOcTH. Mcmonb3oBanue MS Project
IIPYU YIPABIEHUH IIPOCKTaAMHU.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

[IpenogHecenne TEOPETHUUECKOIO  MaTepuana  OCYIIECTBISIETCS C  MPUMEHEHUEM
JJNIEKTPOHHBIX ~ cpeicTB  oOydyeHms.  HekoTopple — paszenbl  TEOPEeTHYECKOro  Kypca
paccMaTpUBAIOTCSl C HCIIOJIb30BAaHUEM OIEPEXkKAroIIel CaMOCTOSTEIbHON padOThI: CTYICHTHI

MOJIYHaroT 3aIaHUC Ha U3YYCHUC HOBOI'O MaTCpHajia 10 €ro U3JIOKCHUA Ha JICKIUU.
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I[JIH OLICHKU OCBOCHUSA TCOPECTUUYCCKOIO MaTcpurajia

MMHMCBbMCHHBIC U YCTHBIC KOHTPOJIbHBIC pa6OTBI.

CTYACHTaAMH  UCIIOJIB3YIOTCA

B pamkax uTeHust Kypca mpeIycCMOTPEHO MocenieHne (PU3NKOo-XUMHUUYECKUX JIabopaTopuit

MMPOMBIINIJICHHBIX 1 HAYYHO-UCCJICIOBATCIIbCKUX OpFaHI/I3aI_[I/II7L

7. IEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUSA I
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIINUXCS O JUCHUIJIMHE

(MOZIYJIIO)

7.1. TlepeueHb-y4eOHO-METOIMUECKOTO 00ECIIeUeHUs sl O0yUaIOIIUXCS TT0 TUCIUIUINHE:

=

[lentun 10.A., Bunkos JI.B. ®usnueckue MeTosl uccieqoBanus B xumuu. M: Mup, 2009.

2. Bwukos JI.B., Ileatun 0. A. ®u3nyeckue MeTOIbI UCCIIeIOBaHUSA B XUMHUU. Pe3. M: Boici.

mK., 1989.

3. Jlparo P. ®u3udgeckue Metoabl B xumuu. B 2-x T. M: Mup, 1981.

4. Bep3yx 3. VYmpaBieHHEe NpPOCKTaMU: YYEOHMK M TPAKTUKYM IS aKaJeMHYECKOTO

Oakanaspa. — M.: M3x-Bo Opaiit, 2016. — 383 c.

5. Mazyp W.HM., Ilanupo B.JI., Onpaeporre H.I'. VYmpaBiaenue mnpoekrtamu: ydeOHOE

nocobue 1t By30B. — M.: 3A0 «M3gaTenscTBO «OK0HOMHEKAY, 2001. — 574 c.

7.2. Ykazauus aiisi 00y4aronuxcs 1Mo OCBOCHHUIO TUCIUILITNHBI

Tadoauna 7.1.. Cogepxkanne caMOCTOATEIbHOI Pa00ThI 00Y4aI0 M XCH

Homep Temvl/60npocwl, BbIHOCUMbBLE HA CAMOCMOSIMENbHOE Kon-60 | @opmwt pabompi
pazoena uzyuenue yacos
(memwi)
1 OO11Ke TeOPETUIECKHE OCHOBBI XUMUYECKOTO 4 co0eceioBaHue
aHaJIM3a COCTaBa BELIECTBA
2. KuCIIOTHO-OCHOBHBIE paBHOBECHS 4 cobeceoBanne
3. OCHOBHBIE 3TaIlbl AHAIUTHYECKOTO OIPEICIICHMS. 4 cobecenoBaHue
4, MeTo bl onpeie/ieHs] KaueCTBEHHOTO COCTaBa 4 cobecetoBaHue
BEILECTB\
5. KonauuecTBEeHHBIN aHAIU3. 4 cobecenoBaHme
6. Teopernueckue W METOJOJIOTMUECKUE  ACIIEKTHI 2 cobeceoBaHue
YIIPABICHUS IIPOEKTOM.
7. OCHOBHBIE TP YIIIBI MIPOLIECCOB yIIpaBICHUS 5 cobece10BaHHE
[POCKTOM.
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8. OCHOBHBIE TIOJCUCTEMBI YIPABJICHUS MPOEKTOM B 5 cobecenopanme
paMKax CHCTEMHOTO MOX0/1a

9. [IporpaMMHBIE TPOAYKTHl YIPABIECHUS MPOEKTHOM ) cobecenoBanne
JIEATENBHOCTBIO

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U
MNPOMEXYTOYHOM ATTECTAILIMA

Ilpumepnuie éonpocel ona codecedosanusn

1.006mme TeopeTHIeCKre OCHOBBI XUMHUUYECKOTO aHaIN3a

2.Ilpeamer, 3a1a4u U METOABI TUCIUITIIMHBI, XMMUYECKHNA aHATU3 KaK METOJ.

3. Pa3HOBHIHOCTH XMMHMYECKOTO aHaIMW3a: MOHITHE O XUMUYECKUX, (PU3MUECKHX U
(U3NKO-XMMHUYECKIX METO/IaX aHAIN3A.

4. Pomp B KOHTpOJIe KayecTBa OIEHKHM OKpY)KaIOIIeH Cpelbl, BCIIOMOTaTeIbHBIX
MaTepUasoB, B pa3BUTUU METOJ0B KOHTPOJIS POU3BOCTBA, PETYIUPOBAaHNUs, aBTOMATHU3ALUH,

MIPOrpaMMHUPOBAHUS, ONTUMHU3ALNH U YIIPABICHUS TEXHOJIOTUUECKUM IPOLECCOM.

5. PacTBOpel Kak cpeacTBa i NPOBEACHHS aHAJIMTHUYECKHUX peakuuil. Boma kax
pPacTBOPUTEIIb.

6. Teopus pacTBOpOB, HOHHBIE PEAKIMM B PACTBOPAX, UX 3HAUCHHE B AHAIUTUYECKOMN
XUMUU.

7. CunpHbIE U ClIa0bIe AIEKTPOJIUTHI.

8. OCHOBHbIE TOJIOKEHUS TEOPHUH CHIIBHBIX 3JIEKTPOJUTOB. 3aKOH JEHCTBYIOIUX Macc, ero
IIPUMEHEHHE B aHanuTH4YecKoM xumuu. MonHoe npowmsBeneHne Boasl. lllkama pH BogHBIX
pacTBOpPOB.

9. lporomuTrueckas Teopust bpencrena-Jloypu.

10. KuciOTHO-OCHOBHBIE pEaKIMH, WCIOJb3yeMble B AHAIUTUYECKOM XUMUU —
HEUTpaIU3aluH, TUAPOIIU3A.

11. Pacuer pH u pOH pacTBOpOB CUIIBHBIX, CIA0bIX KUCIOT U OCHOBAHUH.

12. BydepHbie cHUCTEMBI, X XapaKTCPUCTHKH, MeXaHuW3M neiictBus. Pacuer pH B
O0ydepHubix pactBopax. bydepnas emxocts. [IpumeneHue B ananusze

13. CtpocHHE KOMIUICKCHBIX COCIUHCHHMHA. TUIBI KOMIUIGKCHBIX COCJIHHCHUH,
UCHOJb3yEeMBIX B aHAJIUTUYECKON XMMHUH, TpeOOBaHUS K HUM (YCTOWYMBOCTH, PaCTBOPUMOCTH,
okpacka u J1p.). lcmnonb3oBaHMEe KOMIUIEKCHBIX COEJIMHEHHH C OpPraHMYeCKUMHU U
HEOpPraHMYECKUMH JIMTaHIaMH B aHAJIN3€

14. TlogroroBka o0O0Opa3loB K aHaluW3y. XHUMHUYECKHME M (U3NYECKUE CBOICTBa
aHaTM3UpyeMbIX BemlecTB. HaBecku BellecTB, UX ONTUMajbHble BeauunHbl. OTOOpP mpoObI 11
aHaJIM3a OAHOPOIHBIX M HEOAHOPOIHBIX BEILIECTB.

15.Cnoco6bl  mepeBesieHUs] aHAJIM3UPYEMbIX BEIIECTB B PACTBOPEHHOE COCTOSHHE:
pacTBOpPEHUE B BOJAE U IPYTUX PACTBOPUTENAX, KUCIOTAX, 1IEJI0YaX, CIUIABICHHE.

16. OmmbKu aHaMUTUYECKHX onpeaeneHuil. MaTemaTudeckas 00padoTka pe3yabTaToB

m3mepeHuii. OleHKa pe3ylbTaToB, UX TOYHOCTh. CraTHcTHYecKas oOpaboTka
9KCIIEPUMEHTAIIBHBIX JIAHHBIX

17.  VYcnoBus  BBINOJHEHUS  AHATUTUYCCKUX  pPEAKIUH,  CHCHUPUIHOCTH U
YyBCTBUTEIBHOCTh. Kiaccudukanmss 1O UX Ha3HAUYEHUIO (BBIICJCHUE, ONpEeseHHe,
UIeHTU(DUKAIKA), TO TEXHHUKE BBIMOJHEHUs (TIPOOMPOUYHBIC, KamelbHBIE M Jp.), CIOCOOBI
MOBBILIEHUS] CEJIEKTUBHOCTH U YYBCTBUTEJIBHOCTH peaklui. MacKupoBKa MENIAIOIIMX HOHOB,
perynupoBanue pH.

18. Ananutuueckas Kiaccu(UKaIus NOHOB.
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19. [IpoOHblii 1 cuctemaTnueckuil aHanu3. MneHTudukanms HEM3BECTHOIO BEIIECTBA,
aHAJINU3 PA3IUYHBIX TMPUPOJHBIX U MPOMBIIUIEHHBIX 00BEKTOB (BCIIOMOTraTeNIbHBIX MaTepHAalIOB,
CBIPbs, BOJBI U T.1.)

20.0OcuoBuble nonsaTHA. Kitaccudukanus THTpUMETPHYECKUX METO/I0B aHAIIN3A.

21. TexHHKa TpPOBENEHUS TUTPUMETpHUUYECKOro aHaiau3a. CrocoObl TUTPUMETPUUECKUX
ornpezesneHuil (OTAENbHBIX HABECOK, MUNeTupoBanus). [IpuemMsl TuTpoBanus (mpsimoe, oOpaTHOE,
3aMECTHUTEIIBHOE).

22. CriocoObI BBIpa)KEHHS KOHIICHTPAIWH paCTBOPOB: MOJISIpHAs! KOHIIEHTPAIIHS,
MaccoBasi 10J1s, TUTP, TUTP 10 ONIpeAeIsieMoMy BellecTBy. IlepBuuHbIe U BTOPUUHbBIE
CTaHJapTHBIE pacTBOPHI. CIIOCOOBI MX MPUTOTOBJIECHHUS, CTAHAAPTU3ALIMN, XPAHEHUSL.
CrannapTHble BellecTBa, TpeOOBaHUs K HUM. ToUKa SKBUBAJIEHTHOCTH U KOHEYHAS
TOUYKA TUTpoBaHUs. DUKCHUpOBaHUE KOHEYHOW TOUYKH TUTPOBaHUA. MHAMKATOPBI, NX
KJ1accuUKaIIHs

23. Pacuerbl B TUTpUMETpHH. AJNKaTUMETpPHUS. ANMAAMETpUS. TUTPAHTHI, WX
MIPUTOTOBJIEHUE U cTaHaapTu3auusa. OnpeneneHne KOHEUYHOW TOYKM TUTpoBaHMs. MHIUKaTOpbl
METOJla KHMCIIOTHO-OCHOBHOI'O THUTpOBaHHWA. Pacuer, mocTpoeHue, aHaau3 KPUBBIX TUTPOBAHUS
(cunbHBIX, cIa0bIX KUCIOT M OCHOBaHH). BriusHUe CHiIBI KHCIOT M OCHOBAaHMU Ha XapakTep
KPUBBIX TUTPOBAHMUSL.

24. BrIOOp MHIUKATOPA 1O KPUBBIM THTPOBAHUS, HHIUKATOPHBIE OMIMOKU THTPOBAHUS,
IOPUYMHBl MX MOSABICHHS, CIOCOOBI YMEHBIIEHUS. XapaKTepUCTHKA pEaKUuil OKHCICHHMS,
BoccTaHOBJIeHMsI. (DaKToOpbl, BIMAIOIIME HA HANpaBleHUWE XoAa peakuuu B pactBope (pH,
KOHIIEHTpAlUsl MOHOB, TeMIepaTypa W Ap.). Baxkueilmme oxkucnurtenu (Kaaus nepMaHraHar,
Kaaus Ouxpomar, NEpOKCHJ BOAOPOJA) M BOCCTAHOBHUTENW (HATpus CyIb(QUT, HATpU
THOCYAb(pAT M Jp.), HUCIOJNb3yeMble B aHaJIUTHYEeCKOH xumuu. Ilepmanranaromerpus.
KommnekcHele  coenuHeHusi. Turmbl  KOMIJIEKCHBIX ~ COEIMHEHHMM, HCHOJIb3YEMBIX B
aHAJTUTUYECKONW XUMUH, TpeOoBaHUS K HUM. OCHOBHBIC THUIIBI COETUHEHUSI C OPraHUYECKUMU U
HEOpraHMYECKUMM JIMraHAaMH B aHanu3e. BHyTpukomiuiekcHble XenaTsl. OmnpezeneHue
KECTKOCTH BOJIBI.

25. TeopeTndecKkre U METOIOJIOTUIECKUE ACTICKTHI YITPABICHHS TPOEKTOM.

Beenenne. OcHOBHBbIE MOHSATHS B OOJIAaCTH yIpaBJIEHUs NpoeKTaMu. BHemiHee u
BHYTpPEHHE OKpYKeHHE ITpoeKTa. JKU3HEHHBIN [IUKI IPOEKTa

26. Beenenme. OcHOBHBIE TOHATHS B 00JacTH MpoleccHoro nozaxonxa I[pymma
npoueccoB MHUIManuu ['pynma mpoueccoB MmiaHUpoOBaHus. ['pynmna HponeccoB HCIOJHEHUs
I'pynna mpoueccoB MOHUTOPUHTA U KOHTPOJIA. I'pyma nponeccos 3aBeplueHus.

27. OCHOBHBIC MTOHATHS B 00JIACTH CHCTEMHOTO TOJIX0/1a. YTIPaBICHUE COJICPKAHUEM H
opranuszauueil. YpasieHne IpoA0KUTENBHOCTBIO TPOEKTa

28. YmpaBieHHE pUCKAMH TPOEKTA. VYnpasnenue pecypcamu MpoeKkTa. YTpaBlieHUe
CTOMMOCTBIO TIPOEKTA. YIIpaBICHUE KaYECTBOM IIPOEKTA.

29. [IporpaMMHBIE IPOAYKTHI YITPABICHHS POSKTHOW JAESITEITBHOCTHIO

30. ITporpammHoe obecrieueHre MPOEKTHON neaTenbHocTU. Vicnonb3oBanue MS Project
MIPH YIPaBJICHUH MPOCKTaAMHU.

IIpumepul 3a0anuii KOHMPOLHBIX padOm

Bapuanm 1

1. KakoBa posb (pU3HYECKHX METOJIOB B XMIMHHU?

2. IIporonutnueckas teopus bpencrena-Jloypu.

3. JIpoGHbIit U cucTeMaTHueCKuil aHanu3. MneHTrudukanms HEM3BECTHOTO BEIIECTBA.

4. PacueTsl B THTpUMETpUU. Pacder, mocTpoeHue, aHau3 KPUBBIX THTPOBAHHUS
(CWIIBHBIX, CITA0BIX KMCJIOT U OCHOBAHUM).
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5. Baxueiimme oxucnuTenu (Kadus IMepMaHraHar, Kajuus OuXpoMar, MEepOKCHU]
BOJIOpPOZa) M BOCCTaHOBUTENW (HaTpus cynbdut, HATpus THOCYAbGAT U [1p.),
HCIIOJIb3YCMBIC B AHATUTUYECKOM XUMUH.

Bapuanm 2

1 Yro Takoe MPOEKT U YeM OTJIMYaeTCs MPOEKT OT TEKYIIeH AesTeIbHOCTH?

2 OxapakTepusyiTe Ki1acCu(UKAIUIO IPOSKTOB M0 Pa3IMYHBIM IIPHU3HAKAM.

3 PackpoiiTe cylmHOCTb CTPYKTYPHU3AIH IPOEKTa U CYIIHOCTh OCHOBHON CTPYKTYpPHOI
€MHUIIBI IPOEKTA - KOMaHbl

POEKTA.

4 Ha uem ctpouTtcst 3¢ (heKTUBHOE yIIpaBIeHUE MPOSKTAMH KaK HCKYCCTBO.

5 Yro Takoe MpOEeKTHBINM UK ((KU3HEHHBIN UK mpoekTa)? KakoBa ero crpykrypa?

6 aiire onpeneienne dasbl mpoekTa. PackpoiiTe mocie10BaTeIbHO CYITHOCTD KaXI0H (a3l
npoekTa. Kak pacnpenenstorcst HeoOXoauMbIe Ui MPOEKTa 3aTpaThl 1o (azam?

7. Yrto Takoe cTpykrypa npoekra? Kakue tumsl cTpykTyp npoekra Bri 3HaeTe?

8. Uto Takoe okpyxeHue npoekra? OxapakTepu3ynTe ero.

Kpumepuu ouyenku omeema cmyoenma npu btnoJIHeHUU KOHMPOJIbHOU Padombl

Ouenka TpeGoBanus K 3HAHUAM

OTJIMYHO IIPUBEIEHBl TIOJIHBIE [PABUJIbHBIE PELICHUS, OTBETHl I'PAMOTHO
apryMEHTHPOBaHBI

XOpOUIO JOIYLIeHbl HE3HAYUTEIbHbBIE MOIPEIIHOCTU IIPU OTBETAaX Ha BOIPOCHI,

apryMeHTanus Obljia He OJTHOM

YIIOBJIETBOPUTEIBLHO | B OTBETaX Ha HEKOTOPHIE BOIPOCHI JOMYIIEHbI IPyOble OMIMOKHU, YaCTh
BBIBOJIOB HE ApI'YMEHTUPOBAHA UJIM aPT'YMEHTUPOBAHA HEIIPABUIIBHO

HEYJOBJIETBOPUTENIbHO | OTBeThl Ha 50 u Oosiee % BOMPOCOB OLIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE API'YMEHTHUPOBAHBI WM APT'YMEHTUPOBAHBI HENIPABUIIBHO

Ilpumepnas memamuxa pegpepamos

OO6mre TeopeTHYeCKe OCHOBBI XUMUYECKOT'O aHAJIM3a COCTaBa BEIIECTBA.
KucinoTHo-ocHOBHBIE paBHOBECHS.

MeTtoabl onpesieNieHus] KaueCTBEHHOTO COCTaBa BEILIECTB.

MeToanl KOJINYECTBEHHOIO aHAJIM3a.

YcoBUs BHIMIOTHEHHS AaHATTUTHYECKUX PEAKIUN, CICIIM(PUIHOCT U TYBCTBUTEIIHHOCTD.
KauecTtBeHHBIN aHaIN3.

TeopeTrueckue U METO0JIOTUYECKUE aCTIEKThI YITPaBICHUS IPOCKTOM.
OCHOBHBIE T'PYIIIBI IPOIIECCOB YIIPABICHUS ITPOCKTOM.

OCHOBHBIE MOJICUCTEMBI YIIPABJICHUS TPOCKTOM B paMKax CHUCTEMHOTIO IOJX0/1a.
10 [TporpamMmMHBIe IPOAYKTHI YIIPABICHUS TPOCKTHOM eI TEIIBHOCTHIO

Kpurepun onenuBanus pedepara

©CoNo~LNE

OrneHka «O0TJIMYHO» BBICTABISETCS, €CIIM padoTa CTYICHTa HallMCaHa TPAMOTHBIM HAYYHBIM
SI3BIKOM, UMEET YETKYIO CTPYKTYPY M JIOTMKY U3JI0)KEHHUS, TOUKA 3pEHUS CTYIeHTa 00OCHOBaHHa,
B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE AaKThl, NMPUMEPHI U3 CyAeOHOU
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MIPAKTUKH, MHEHUS U3BECTHBIX YUEHBIX B IaHHOW oOmactu. CTyaeHT B paboTe BBIABUTAeT HOBBIC
WJIeV ¥ TPAKTOBKH, JEMOHCTPHUPYET CIIOCOOHOCTh aHAJIM3UPOBATh MaTepral.

OrneHka «X0poIIo» BHICTABISETCS, €Ci padoTa CTyAEHTa HamucaHa IPaMOTHBIM HAay4YHBIM
SA3BIKOM, UMEET YETKYIO CTPYKTYPY U JIOTUKY M3JI0KEHUsI, TOUKA 3pEHHsI CTyIeHTa 000CHOBaHHA,
B paboTe MPUCYTCTBYIOT CCHUIKM Ha HOPMATHUBHO-TIPABOBBIE aKThl, NMPUMEPHI U3 CyAeOHOU
MIPAKTUKH, MHEHUS U3BECTHBIX YUEHBIX B JaHHOW 001aCTH.

OrneHka «ya0BJ1eTBOPUTEIbHO» BbICTABIISIETCSA, €CJIM CTYAEHT BBIIOJHWI 3aJaHHe, OJIHAKO
HE TPOJEMOHCTPUPOBAJ CIIOCOOHOCTh K HAyYHOMY aHAIN3y, HE BBICKA3bIBaJl B pabOTE CBOETO
MHEHHMSI, JOMYCTHUII OIIMOKHU B JIOTHYECKOM OOOCHOBAHUU CBOETO OTBETA.

OrneHKa «Hey/10BJIeTBOPUTEIbHO)» BHICTABIISIETCS, €CIIU CTYACHT HE BBIMIOJIHWI 3aJJaHue, WU
BBITIOJTHUII €ro (JOpMalbHO, OTBETHJI Ha 3aJaHHBIA BOMIPOC, MPU I3TOM HE CCHUIANICS HA MHEHUS
yu€HBIX, HE TPaKTOBaJl HOPMATHUBHO-TIPABOBBbIE AKTHI, HE BBICKA3bIBAJl CBOEro0 MHEHHs, HE
MIPOSIBUII CIOCOOHOCTH K aHAJN3Y, TO €CTh B IIEJIOM I1eJb pedepara He JOCTUTHYTA.

Ilpumepnulii nepeuens 6onpocoeé K 3aueny
1o pazoeny «Memoowvt Xumuueckux uccie008aHul»

1.0061mue TeopeTHuecKre OCHOBBI XUMUYECKOTO aHaIN3a

2.Ilpenmer, 3aauu ¥ METO/IbI AUCHMILIUHBI, XUMUYECKUN aHAINU3 KaK METO/I.

3. Pa3HOBHJIHOCTH XMMHMYECKOTO aHalW3a: MOHATHE O XHMHUYECKHUX, (DU3UYECKUX U
(U3UKO-XMMHUYECKUX METOAaX aHaIN3a.

4. Poinb B KOHTpOJIE KayecTBa OLEHKU OKpY)KAIOIIEH Cpelbl, BCIIOMOTraTEIbHBIX
MaTepuasoB, B Pa3BUTUU METOAOB KOHTPOJISI IPOU3BOJICTBA, PETYIUPOBAHNUS, aBTOMATHU3AIIUH,

IIPOrpaMMUPOBAHMS, ONTUMU3ALUM U YIIPABIEHUS TEXHOJOTHYECKUM IIPOLIECCOM.

5. PacTBOpel Kak cpeacTBa g NpPOBEACHHsS aHAIUTUYECKUX peakuuil. Boma kax
PacTBOPUTEIID.

6. Teopusi pacTBOpOB, MOHHBIE PEAKIMU B PACTBOpaX, UX 3HAUYCHHE B aHAIUTUYECKOM
XUMHUH.

7. CunpHbIC U ClIa0bIe AIEKTPOIUTHI.

8. OCHOBHBIE TIOJIOKEHUSI TEOPHH CHIIBHBIX JICKTPOIUTOB. 3aKOH JICHCTBYIOIIUX Macc, €ro
NpUMEHEHHE B aHajguTuyeckodl xumuu. MonHoe mnpousBenenue Bonbl. Illkama pH BomgHbIX
pacTBOpPOB.

9. [Iporonutuyeckas Teopust bpencrena-Jloypwu.

10. KuCIOTHO-OCHOBHBIE pEaKIHUH, HCIOJIb3yeMble B AHAINTHUYECKOM XUMHU —
HEeNTpaIu3anuu, TuAPOIN3a.

11. Pacuet pH u pOH pacTBOpOB CUIIbHBIX, C1a0bIX KMCIOT U OCHOBAaHUH.

12. BbydepHbie cucTeMbl, UX XapaKTEpPUCTUKHU, MeXaHU3M JedcTBus. Pacuer pH B
O0ydepnbix pactBopax. bydepnas emxocTs. [I[puMeHnenne B anamse

13. CtpoeHre KOMIJIEKCHBIX COCOUHEHMN. THUMBI KOMIUIEKCHBIX COEJIMHEHUH,
HCIIOJIb3YEMBIX B QHAIUTUYECKOM XMMMH, TpeOOBaHUS K HUM (YCTOHYMBOCTh, PACTBOPHUMOCTD,
OKpacka # ap.). Vcnonb3oBaHME KOMIUIEKCHBIX COEJUHEHUW C OpPraHUYEeCKUMHU U
HEOpraHMYECKUMH JIMTaHAaMH B aHaJIN3e

14. TlogroroBka o0O0Opa3loB K aHalIW3y. XHUMHUYECKME M (U3NYECKUE CBOICTBa

AHAJIM3UPYCMBIX BCHICCTB. Hagecku B€IICCTB, UX ONTUMAJIbHBIC BCIMYHHEI. OT60p l'[p06BI HJIsA
aHajin3a OAHOPOAHBIX M HCOAHOPOAHBIX BEIICCTB.
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15.Crioco6bl  mepeBesleHUs] aHAJIM3UPYEMBIX BEIIECTB B PACTBOPEHHOE COCTOSHHE:
pacTBOpPEHUE B BOJIE U IPYTHX PACTBOPUTENAX, KUCIOTAX, 1€J0YaxX, CIIaBJICHHE.

16. Ommbku aHaMUTHYECKHX onpeaeneHuil. MaTemaTudeckas 00padoTka pe3yabTaToB

n3MepeHuii. OleHKa pe3ylnbTaToB, WX TOYHOCTh. CraTuctuyeckas o0OpaboOTKa
AKCIIEPUMEHTAIBHBIX JTaHHBIX

17. VcinoBusi  BBIIONHEHUS  AHAJIUTUYECKUX  peaKUuil, CHEHUPUYHOCTH U
YyBCTBUTEIBHOCTh. Kiaccudukanmss 1O UX Ha3HAuYEHUIO (BbIAEJCHUE, ONpEeiCHHe,
UIACHTU(QUKAIUSA), N0 TEXHUKE BBINOJHEHUS (MPOOMPOYHBIE, KamlellbHble U [p.), CHOCOOBI
MOBBILIEHUS] CEJIEKTUBHOCTH U YYBCTBUTEJIBHOCTH peaklui. MacKupoBKa MENIAIOIIMX HOHOB,
perynupoBanue pH.

18. Ananutuueckas KiacCu(UKaIus NOHOB.

19. IpoGHbIil u cuctematnueckuii aHamu3. MaeHTudukanus HEU3BECTHOTO BEIIECTBA,
aHaJu3 Pa3IMYHBIX MPUPOJHBIX U MPOMBIIIICHHBIX OOBEKTOB (BCIIOMOTATEILHBIX MaTEepHAaJIOB,
CBIPbS, BOJBI U T.]I.)

20.0OcHoBuble oHATHS. Kitaccudukaims TATPUMETPUYECKUX METOI0B aHAJIH3a.

21. TexHuka MpoBeJAEHUS TUTPUMETpUUYECKOro aHaiau3a. CrocoObl TUTPUMETPHUECKUX
orpenieeHui (OTIeNbHBIX HABECOK, MUIEeTHpoBanus). [IpreMbl TuTpoBaHus (psMoe, odpaTHoe,
3aMeCTUTEIHHOE).

22. CriocoOBbl BBIpa)KEHHSI KOHIICHTPALWH pacTBOPOB: MOJISIpHAs! KOHIIEHTPAIHS,
MaccoBasl 10Jis1, TUTP, TUTP TI0 OIpeeiieMOoMy BeliecTBy. [lepBuyHbIe U BTOPUUHBIE
CTaH/apTHBIE pacTBOPbl. COCOOBI MX IPUTOTOBJIEHUS, CTAHAAPTU3ALINN, XPAaHEHMS.
CrangapTHble BelllecTBa, TpeOOBaHUS K HUM. TOUKa SKBUBAJIEHTHOCTU U KOHEUHAs
TOYKa TUTpOBaHUsl. DUKCUPOBAHNE KOHEYHOW TOUYKU TUTPOBaHMs. MHIMKATOPBI, X
KJ1accupuKaIus

23. Pacyerei B TUTpUMETpUHU. AJKaTUMETpus. AnuauMerpus. THUTpPaHTBI, WX
NPUTOTOBJICHHUE M cTaHmapTuszamus. OnpeneneHue KOHEYHOH TOYKM TUTPOBaHUA. HIAMKATOPHI
METOJ1a KHCIIOTHO-OCHOBHOI'O THUTpOBaHuA. PacueT, mocTpoeHue, aHaiu3 KPUBBIX TUTPOBAHUS
(cunbHBIX, cMaOBIX KHCIOT W OCHOBaHUi). BiusHue cuiibl KMCIOT M OCHOBaHHWM Ha XapakTep
KPUBBIX TUTPOBAHUSI.

24. BpiOop MHIUKATOpPA MO KPUBBIM TUTPOBAHUS, MHAUKATOPHBIE OMIMOKUA TUTPOBAHUSA,
MPUYMHBI WX TOSIBIICHUS, CIIOCOOBI YMEHBIICHHUS. XAapaKTEpPUCTHKA pPEaKUUH OKHCICHHS,
BoccTaHOBJIeHHs. (DakTopbl, BIMSIONIME HA HAMpaBlIeHHWE XoAa peakuuu B pacTtBope (pH,
KOHIIEHTpAalLlMsl MOHOB, TemIepaTypa W J1p.). Baxueimue okuciautenu (Kajaus HepMaHraHar,
Kanust Ouxpomar, IEpOKCHA BOJOPOJAa) M BOCCTAHOBUTENM (HAaTpus Cynb(UT, HATpUL
Tuocynbpar u JAp.), HUCHOJb3yeMble B aHaJIUTU4YeCKOM xumuu. I[lepmaHranarometpus.
KowmmiekcHple  coenuHeHus. TuUIbl  KOMIUIEKCHBIX  COCIMHEHWH, HCIOIB3YEMBIX B
AHAIUTUYECKON XUMUM, TpeOoBaHUS K HUM. OCHOBHBIE TUIIbI COEAMHEHUS C OPraHUYECKUMU U
HEOpPraHMYEeCKUMHU JIMraHJaMu B aHanu3e. BHyTpukomIuiekcHele Xenatel. OmpeneneHue
KECTKOCTHU BOJIBI.

Ilo pazoeny «Ynpagnenue npoexmamuy

1 CymHOCTbh MPOEKTa U OTIUYHS OT TEKYIIEH NeATEIbHOCTH.

2 Knaccudukanuo mpoeKToB M0 pa3IMIHbIM IPU3HAKAM.

3 OxapakTen3ynTe MOHOIPOEKTHI, MYJIbTUIIPOSKTHI, METaPOEKTHI U MEXKTYHAPOIHbIC
(rmoGasTbHBIE) TIPOEKTHI.

4 CyurHoCTh CTPYKTYPHU3AIMK MTPOEKTA U CYITHOCTh KOMAH/IbI POEKTA.

5 Packpoiite a3 dekTrBHOE yIIpaBiIeHUE TPOSKTaAMH KaK HCKYCCTBO.

6 HarmonanpHbIC U MEXKITYHAPOIHBIE MPOQECCHOHATBLHBIC OPraHU3AINH 10 YIIPABICHUIO
MIPOEKTAMHU.

7 TIpoeKTHBIN UK (’KM3HEHHBIN IIUKJI IPOEKTA), €r0 CTPYKTYpa.

8 ®a3wl mpoekTa. CyIHOCTh KA 101 (a3bl MPOSKTa.

9 ®a3bl mpoekTa. HeoOxomuMebIe sl MPOEKTa 3aTpaThl 1Mo (azam
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10 Oxapakrepu3yiiTe BO3MOKHBIX YYaCTHUKOB IIPOEKTA.

11 XapakTteprucTrka KOMaH/bl IPOEKTA.

12 Crpykrypa npoekra. TUIBI CTPYKTYp IPOEKTA.

13 OxapakTepusyiTe moaX0/1bl K MOCTPOCHHUIO HEPAPXUIECKON CTPYKTYpPHI padoT.

14 Marpuna orBeTcTBEHHOCTH nIpoekTa. Illaru npu pecTpykTypu3anuu NpoeKTa.

15 Oxapakrepu3yiTe METOABI CTPYKTYPHU3ALUH POEKTA.

16 Oxapakrepu3yite OKpy>KEHHE ITPOEKTA.

17 bazoBble (hyHKIMOHATbHBIE OOJACTH YIPaBJICHUS MPOEKTaMU: YIPaBIEHUE COIEp>KaHUEM
mpoekra (Project Scope Management).

18 IIpenmeTHas o6yacTh ynpasieHue BpeMeneM npoekra (Project Time Management).

19 Oxapakrepu3syiite CETEBbIE MOJIETH MPOEKTA.

20 OxapakTepusyiTe BUIbI MPOSKTHOTO (DMHAHCUPOBAHMSI.

21 BrogxeT u cMeTa MpoeKTa.

22 PackpoiiTe CyIIHOCTh TE€XHOJIOTHMH CTOMMOCTHOTO aHaJM3a C YY€TOM OCBOCHHOTO OO0BheMa
pa6ot (Earned Value Analysis).

23 PackpoiiTe NpUHIUITBI COBPEMEHHOM KOHIIEMIIUK YIIPABICHHS KAYE€CTBOM MPOEKTa U €ro TpU
KJIIOUEBBIX acCIEKTa.

24 PackpoiiTe CTPYKTypHYIO MOJENb YOpPaBIEHHUS pecypcamMu TMPOeKTa U CTPYKTYpPY
MaTepHUaIbHO-TEXHUYECKOT0 00ECTIeUeHUs IPOEKTa.

25 HeonpeneneHHOCTh, PUCK W UMKIWYHBIA MPOLECC YMOpaBICHUS pUCKaMH. MeTobl
pearupoBaHMsI Ha PHUCK.

26 Packpoiite cymHocTh ynpabieHuss mHpopMmanued W KOMMyHUKanusmu mnpoekta (Project
Communications Management).

27.Nunterpannonnoe yrnpasienue npoekrom (Project Integration Management).

28 CymHOCTh NpoIe1ypbl MHULIMALKUU IPOEKTA.

29 Dramn miaHupOBaHUS MPOEKTa. Bexa v UK MIIaHuPOBaHUS.

30 CymHocTh B3aUMOCBSI3€1 B IUNTAHUPOBAHUU PAOOT U UX THUIIBI.

31 Tunsl nuarpamm "BepiuHa-padoTa” u "BepiinHa-coObITHE".

32 Jlmarpamma ['anTa. O6nacTh ee MpUMEHEHHS.

33 KanenaapHoe IIaHUPOBAHHE 110 METOAY KPUTUYECKOTO MYTH.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kpurepun orBeTa

3auTeHo I'myGokoe m xopoiiee 3HaHWE W TOHMMaHHE MPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUU u OCHOBHBIX TIOHSITHIA; TEOPETUIECKHIX
3aKOHOMEPHOCTEM; (hakTHIEeCKUX JTaHHBIX 00CTOSATETBHBIMH,

JIOTUYECKHUM U TPaMOTHBIN OTBET BO BPEMs Cllayy 3a4€Ta; yAEIbHBIN BeC
OLIMOOK MPU KOHTPOJILHOM TECTUPOBaHUU — He Oosee 50%.

He3auTteHo Crnaboe 3HaHHWE OCHOBHOW TEPMHUHOJIOTHH, TEOPETHICCKIX
3aKOHOMEPHOCTEH, (PaKTHUECKHUX JTaHHBIX, OITMOOYHBIH OTBET Ha
3a4eTe; yACNbHBIN BeC OMMOOK P KOHTPOIHHOM TECTHPOBAHUH —
6omnee 50%.
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9. VYYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIUHDBI

9.1. YueOHas quTepaTypa
a) OCHOBHAM.
1. Tlentun FO.A., Bunkor JI.B. ®usnueckue MeToabl UCCIeOBaHUs B XuMuu. M: Mup,
2009.
2. Jlparo P. ®usnueckue MeToasl B xumun. B 2-x . M: Mup, 1981.
3. Mazyp U.HM., Hlanupos B.Jl., Onbaeporre H.I'. Ynpaenenue npoextamu: yueOHOE

nocobue s By30B. — M.: 3A0 «M3aaTenscTBO «OK0HOMHIKAY, 2001. — 574 c.

0) NOmOJHHTENIbHAN:

1. Bunkos JI.B., Ileatun FO.A. ®usznyeckne MeToabl HCCIASAOBaHUS B xumuu. Pe3. M:
Bricm. mk., 1989.

2. Bepsyx DO. VYmpamieHue npoekTaMH: y4eOHMK W TIPAKTUKYM I aKaJIeMHUYECKOTO

6akanaBpa. — M.: U3n-Bo FOpaiit, 2016. — 383 c.

9.2. UuTepHeT-pecypchbl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NogakowhE

9.3. IIporpammHoe odecneyenue

YHuBepcuret odbecniedeH He0OXOIUMBIM KOMIUJICKTOM JIMIICH3UOHHOTO ¥ CBOOOTHO
pacIpoCcTpaHIeMOTo IPOrPaMMHOTO 00ECTIEYeHHSI, B TOM YHCJIE OTEYeCTBEHHOTO MPOU3BOJICTBA.

Kaxxapiii oOyyaronuiicss B TeUeHUE BCETO Meproia 00ydeHuss o0ecredeH WHINBUIYyaTbHBIM
HEOTPaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEeILHOM Cpeie
YHHBEPCUTETA U3 JIFOOOH TOYKH, B KOTOPOH MMeeTCs JOCTYIT K HH()OPMAIIMOHHO-
TEJICKOMMYHUKAITMOHHOM ceTn «HTepHEeT» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

YHuBepcurer oOecrneyeH CIEeQyIIUM KOMIUIEKTOM JIMLEH3UMOHHOTO MPOTrpaMMHOIO
obecrieueHusl.
1. JIunensuoHHoe nporpamMmHoe o0ecnedeHue, ucnoiabzyemoe B Uurl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Ilporpammusiii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”
1.4. Autusupycnoe I10 Eset Nod32
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

1.5. CrpaBouno-nipaBoBasi cucrema “I"apant”

Hapsmy C TpaAULIMOHHBIMU U3JaHUAMU CTYACHTBI U COTPYAHUKHN UMCIOT BO3SMOXXHOCTDH
ITIOJIB30BATHCS 3JICKTPOHHBIMU ITOJTHOTCKCTOBBIMUA b6azamu JaHHBIX!

Tabnuuya 9.1
Ha3Banue pecypca Ccpuika/noctyn

DnekTpoHHas 6nbIMoTeKka oHNalH «EarHOe OKHO K http://window.edu.ru

00pa30BaTEILHBIM PECypcam)

«ObpazoBaTenbHbIi pecypc Poccum http://school-collection.edu.ru

denepaabHBI 00pa30BaTENBHBIN MOPTAT: YIPSIKICHHS, http://www.edu.ru —

nporpammsl, ctanaaptel, BY3b1, tectsl EI'D, THA

denepaabHbI HEHTP HHHOPMAITHOHHO-00Pa30BaTEIIbHBIX http://fcior.edu.ru -

pecypcoB (PLIMOP)

3bC "KOHCVYJIbTAHT CTYJJEHTA". DnektponHas http://polpred.com/news

Ou0JIMOTEKa TEXHUYECKOTO By3a

N3narensctBo «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -

cucTema

Pycckas BupTyanpHasi OubInoTeKa http://rvb.ru —

W3narenscTBo «JlaHb». DNeKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -

crcTemMa

EsxenenenpHuK HayKu U oOpa3oBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunas snekrponnas 6ubmnoreka «e-Libraryy» http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbmoreyHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPAaBOYHAs CHCTEMa JOKYMEHTOB B chepe http://www.informio.ru

obpasoBanus «MHPOpMHO»

HudopmannonHo-mpaBoBas cucreMa «I apanm» CeteBas Bepcus, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATUBHOM
cetu Murl'y

DneKTpoHHO-0MbIMoTeyHast cucrema «tOpai» https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MartepuanbHO-TeXHHYECKOE obOecredeHre o0pa30BaTEeNIbHOTO Mpoliecca MO JAUCHUIIINHE
(MOmyII0) BKJIIOUAET B ce0sl CIeAYIOIUEe KOMIIOHEHTHI:

[Ipu yTeHNH JTEKUMOHHOTO Kypca UCIOJIb3YETCs] HHTEPaKTUBHAS JOCKA.

Bapuantel 3agaHuii Ui KOHTPOJBHBIX PabOT coiepaTcs Kak Ha JUCKe, Tak U B
OymaxHoM Buje. [Ipyu HEOOXOAUMOCTH UX COJIEPIKaHNUE MOKET MEHSTHCS.

[lomemienust st  CcaMOCTOSITENIBHOM  pabOThl  0OYdaIOUIMXCSs, YKOMIIJIEKTOBAaHHBIE
CHEIHAIN3UPOBAHHON MeOeNblo (CTONBI U CTYJNbs) U OCHAIICHHbIE KOMIBIOTEPHON TEXHUKOHN C
BO3MOKHOCTBIO TIOAKIIOUEHUs1 K cetu "VHTepHeT" u obecriedyeHueM J0CTyna B JIEKTPOHHYIO
nH(dOopMaIMoOHHO-00pa3oBaTenbHY0 cpeny Uarl'y..

VY4eOHbIE ayAMTOPUH ISl KOHTAKTHOW pabOTHI C TMpernojaaBaTesieM, YKOMIUIEKTOBAHHBIC
CHEIUAIN3UPOBAHHON MeOEINbIO (CTOIBI U CTYIbS).

KomMmmbroTep u puHTEp AJIs pacleyaTKy pa3laTOuHbIX MaTEpUasIoB.

MynsTrMeauiHas ayIuTOPUs.

KommnsrorepHslii kinacc.
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http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOJJMYECKUE YKA3AHMS JJI51 OBYYAIOIIUXCS IO OCBOEHUIO
JTUCHUTINHBI

Juctunnmaa «MeTobl XUMHUECKUX HCCIEAOBAHUMN, YIIPaBIECHUE MPOCKTAMI HAIpaBJICHA
Ha ¢popmupoBanue kommereHmit: YK-3, TIK-1.

IIpomexyTouHasl aTTecTalysl IPEANIOIAraeT 3a4eT.

[Tpuctynast Kk U3y4EHUIO JUCHUIUIMHBI, HEOOXOIUMO B INEPBYIO OYEpEeIb O3HAKOMHUTHCS C
cozep)aHueM padbodei mporpamMmbl qucturuinael (PTLT).

Jlexumu UMEIOT 1ebI0 JaTh CUCTEMaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUM.

[Tpu n3yyenuu u npopaboTKe TEOPETUIECKOr0 MaTepHraia HeOOXOANMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH €ro C
Y4€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEPATyphI;

- NPU CAMOCTOSITEILHOM H3YyYEHHH TEOPETUYECKOM TeMbl CHenaTh KOHCHEKT, HCIONb3ys
pexomennoBanusie B PIIJ[ nuTepaTypHble HMCTOUYHHUKHM M pecypchl HHGPOPMAIMOHHO-
TEeJIEKOMMYHUKAIIMOHHOM ceTh « THTepHET»

- TIPY TIOJTOTOBKE K MPOMEKYTOUYHON aTTECTAllMU IO MOJYJIIO UCIOIB30BaTh MaTepuaisl (poHma
OILICHOYHBIX CPEJICTB.

[IpakTHyeckue 3aHATHS NPOBOJATCS C ILENbI0 YIIYOJIGHHWS W 3aKpeIyIieHHsl 3HaHUM,
NOJyYEHHBIX Ha JIEKIUSIX U B TMPOILECCE CAMOCTOSITENbHON paboThl HaJ HOPMATHUBHBIMU
JOKYMEHTaMH, YUeOHOH 1 HAYyYHOI JTUTEepaTypOil.

[Ipu moAroTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall 10 3aaHHON TeME;
- TIpH BBIMIOJIHEHUH JIOMAIIHUX PACUETHBIX 38/IaHUi, H3yYUTh, IOBTOPUTH TUIIOBbIE 3aaHMUS,
BBITIOJIHSIEMBIE B ayIUTOPUH.

Pexomenganuu no padore ¢ Hay4YHOIl U y4eOHOM JJUTEPATYPOil

Pabora ¢ yueOHOI 1 HAYYIHOI TUTEPATYPOIl SIBIISIETCS TIIABHOW (DOPMOIT CaMOCTOSATETHbHOM
paboTel U HeoOXOoauMMa TpPHU MOATOTOBKE K YCTHOMY OINPOCY HAa CEMHUHAPCKHUX 3aHATHUAX, K
MOJYJIBHBIM KOHTPOJIbHBIM paboTam, orpocy, 3aueTy. OHa BKIIOYAaeT NpopadOoTKy JEKIUOHHOTO
MaTepuaga — H3y4YeHHE PEKOMEHJOBAHHBIX HCTOUYHUKOB W JINTEPATYpPHI MO TEMATHKE JICKIUH.
KoHcnekT nekuuu NoKeH coiepaTh peepaTHBHYIO 3alMChb OCHOBHBIX BOINPOCOB JIEKIIUH,
NpEJIOKEHHBIX TpernoAaBaTesieM cxeM (MpU HUX JEMOHCTpAIMH), OCHOBHBIX HCTOYHHMKOB M
JUTEpaATyphl MO T€MaM, BBIBOJBI MO KaxaoMy Bompocy. KoHCHeKT noikeH ObITh BBINOJIHEH B
OTIeNbHON TeTpaau mo mpeaMeTy. OH JOKeH OBITh aKKypaTHBIM, XOpOIIO YWUTAEMBbIM, HE
COJIep>KaTh HE OTHOCSILYIOCS K TeMe MH(DOPMAIIHIO WIIK PUCYHKH.

KoHcnekTsl HayqHOU TUTEPATYPhI IPU CAMOCTOSITEIbHON MOATOTOBKE K 3aHSTHUIM J10JKHBI
OBITh BBINIOJHEHBI TAK)KE AKKYypaTHO, COJEP>KaTh OTBETHl Ha KaXK/blil NMOCTaBICHHBIA B TEMe
BONIPOC, MMETh CCHUIKY Ha HMCTOYHHMK HH(pOpMamuu C 0O0s3aTeNbHBIM yKa3aHHEM aBTopa,
Ha3BaHMs M ToJa M3JaHMs MCIOJIb3yeMOM Hay4yHOU JuTeparypbl. KOHCHIEKT MOXeT ObITh
OTIOPHBIM (COJEPKATh JIUIIb OCHOBHBIE KJIFOUEBbIE MO3UIMH), HO MIPH 3TOM MO3BOJISIOLUIMM J1aTh
TIOJTHBIA OTBET MO BOIPOCY, MOXKET OBITh MOAPOOHBIM. O0BEM KOHCIIEKTAa OMPENEIETCS CaMUM
oOyuaronumcs.

B nporiecce paboTel ¢ yaeOHON U HAyYHOU JTUTEPATYPOH 00YUAIOMIUNACT MOXKET:

- JleNaTh 3aluCH MO0 XOAY YTEHHs B BHUJAE IMPOCTOrO WIM Pa3BEPHYTOro IJjiaHa (CO3/1aBaTh
IepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATH TE3UCH (LUTUPOBAHUE HaMbOOIee BaXXHBIX MECT CTaThH WU MOHOTpaduwu,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUThH aHHOTALUU (KpaTKoe 0000IIeHNEe OCHOBHBIX BOIIPOCOB PabOThI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
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Pabouast mporpamma JUCHMIUIMHBI «MeTOJbl XMMHUYECKHX HCCIEeIOBaHUN, YIpaBiIeHHUE
MPOEKTaMMU» COCTaBJIeHa B cOOTBeTCTBUU ¢ TpeboBanuamu OPI'OC BO mno cneunmanbHOCTH
04.05.01. «®yHnameHTanbHas M  NOpPUKIAAHAsS  XUMHsD», YTBEPXKIEHHOIO  IIPUKA30M
MunuctepcTBa 00pa3oBanus U Hayku Poccutickoit @eneparuu ot 13 wmrons 2017 r. Ne 652

[Iporpammy cocTaBui:

K.ILH. mpodeccop Kadenpbl XUMHH CanamoB A.M.

PaGouas mporpaMma yTBepiKIeHa Ha 3acelaHnu Kadeapbl XUMUU

[Iporokon 3acemanuss Ne 8 ot « 22 » anpens 2026 r.

Pabouast mporpamma ogo0peHa yueOHO-METOINYECKHM COBETOM XHMHUKO-OMOJIOTUYECKOTO
(dhakynpTeTa

[IpoTokon 3aceqanus Ne 6 or « 28 » _ampens 2026 r.
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Caenenns o nepeyTBep:KIeHHH NPOrpPaMMbl HA OYepPeAHOM Y4eOHbIN roJ U perucTpanun

M3MEeHEeHHUH

Y4eOHbIi
rox

Pemenue
Kageapsl
(Ne mpoTtokorna,
Jiata)

Buecennbie U3MEHEHU

[lonnuce 3aB.
kadenpoit
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