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1. Mecto mucuuniauHbl (Moayss) B ctpykrype OIIOII

Jucoummmaa b1.0.20, «®u3nyeckas ¥ KOJUIOWIHAS XUMHS» OTHOCHTCS K 00s13aTeIIbHOM
yactu OOII Hanpasnenus noarorosku 30.05.02 MeanunHckasi 0Mopu3uKa

2. Ilnanupyemble pe3yJbTaThl 00y4eHHs IO JUCHHUIINHE, COOTHECEHHBbIE €
IUIAHUPYEMBIMH Pe3yJIbTATAMHU OCBOCHHs 00pa30BaTe/IbHOM MPOrpaMMbl
(KoMIeTeHMAMH M MHIMKATOPAMH A0CTHKEHUS] KOMIIeTEeHIIUi)

Ilnanupyembie pe3yJIbTaThl o0yueHust no | HammeHnoBanue
®opmupyemMbIe AMcounIuHe  (MOAYJI0), B  COOTBETCTBHH € | OIEHOYHOIO
KOMIEeTeHIUM (KO, | MHAUKATOPOM JOCTHKEHUsI KOMIeTeHIHN cpencTBa
coZiepIKaHue Nuauxarop Pe3yabTaThl 00yuyeHus
KOMIETEHI[HH) JOCTHKEeHHUS 0 JUCHHUIIINHE ¥

KOMIIeTeHIuu*

(xox, conepxkaHue

WHIMKATOpA)
OIIK-1. Cnoco6en | OIIK-1.1. O6magaer | Obnagaer 3HaAHUSIMH O 3aKOHax | Bompockr k
UCII0JIb30BaTh U | QyHIaMEHTAIBHBIMU U | XUMHYECKOTO  paBHOBecHs | | YK3aMCHY
PUMEHSITh NPUKJIATHBIMA POTCKAHHUS XUMHYECKHX | Kourpompmnic
(dyHIaMeHTabHBIC W | 3HAHWUSAMHU B OOJIACTH | PEaKIIHid, 0 HPUMEHEHHH | paGoTsI
NPUKJIAIHBIC MEIUITUHCKUX U | TIOJXO0JIOB u METOJIOB
MEIUIIMHCKHE, €CTECTBEHHOHAYUYHBIX | QU3MYECKOW M KOJJIOMJHOM Komnoxerym
€CTeCTBEHHOHAYYHBIC | TUCIUILIUH. XUMUHU B KIMHAYECKON | ()ryersr mo
3HAHUS s IIPAKTHKE. 1a00paTOPHBIM
[IOCTaHOBKH u | OIIK-1.2. IIpumenser 3HaHUA 0 | paboram
pereHus Kputndecku NPUHIUTIAX, MpaBUIIax
CTaHJAPTHBIX U | pacCMaTpUBaeT NpOBEJCHUST M  pasHooOpa3uu
WHHOBAI[MOHHBIX BO3MOXKHBIC BapUAHTHI | METOJIOB buzndeckoi U
3a1au peleHus 3a7a4 | KOJJIOUIHOM XUMUHU npu
npoeCCUOHATBHON | mpodecCHOHATBHOM BEIOOpE MeTo/a aHaiam3a
JESITEIIbHOCTH NESTEILHOCTH. OHMOJIOTUYECKH 3HAYMMBIX

COCTUHEHUN.

OIIK-1.3. YmMmeer | YMeeTr TrpamMOTHO IPUMEHSTH

rPAaMOTHO TIPUMEHSTH | 3HAHUA B 00JacTH (PU3MUECKON

3HAHUSMH B OOJIACTH | U KOJUIOMTHOW XUMHH  JUISI

MEIUITTHCKUX U | pelIeHus] CTaHAAPTHBIX 33134

€CTECTBEHHOHAYYHBIX | MPO(EeCcCHOHATBLHOM

TVCIIATUTHH IUISL | AEATEIBHOCTH

peleHus

CTaHJAPTHBIX "

WHHOBAI[HOHHBIX

3ama4

npodhecCuoHATBLHOM

JeSITETTHHOCTH.

IMK-13. Cnoco6nocts | [TK-13.1. Bnaneer | C MTOMOIIIbIO MeTO/I0B | OTueTs! mo
aHaJIM3UPOBATh, SHAHWSIMH B OOJAcTH | GU3HYECKOH M KOIUTOMHOIL | TA00PaTOpHbIM
OLICHUBATb, COBPEMEHHBIX XUMHH  CHOCOOEH  coOpaTh padoran
o I0MpaTh TEXHOJIOTUH M TPaBWJI | IEPBUYHBIC JTAHHBIE, COCTaBUTH




ONTUMAJIbHbIE
TEXHOJIOTUHU n
0pOpMIIATH OTYETHBIE
MaTepHalIbl o
pe3ynbTaram
HCCIICIOBAaHUM,
Hay4YHO-
HCCIIEI0BATEIIbCKOM
paboThl W HAY4YHO-
UCCIICIOBATENLCKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pa3paboTok.

odopmIIeHUS
OTYETHBIX MaTepPHAaJIOB

U MPOWLIIOCTPUPOBATh OTYET O
MPOBEICHHOM HCCJIEJOBAHUU B
COOTBETCTBUM C HOPMATHBHBIM
JIOKYMEHTOM

IIK-13.2. YwMmeer | Ymeer MPOAHATIU3UPOBATH
aHAJTM3UPOBATh, pe3yabTaThI HCCIIeIOBaHM,
OLIEHUBATD, BBIIIOJTHEHHOTO C  IIOMOIIBIO
noadupath METOOB (YU3KOJUIONTHON XHUMUH,
ONTHMAJIbHBIC U caelarb 10 HUM BBIBOJ,
TEXHOJIOTHH U | COOTBETCTBYIOITUH LeJIn
OoQOpMIISITH OTUYETHBIC | UCCIICIOBAHMSL.

MaTepHuabl o

pe3ynbTaram

HCCJIeIOBaHUM.

I1K-13.3. Bnaneer | BeiOupaer ONTHUMAaJILHBIN
METOJaMHU BbIOOpa | c11ocoO 0O0pabOTKU TMEPBHUYHBIX
ONTUMAJIbHBIX JAHHBIX W TIPEACTABIICHHS
TEXHOJOTHYECKUX pe3yIbTaToOB HCCIICIOBAHUS,
peleHui JUIS1 | IOATBEPXKAAOIIMNA  CACITAHHBIN
BBITIOJTHEHHSI HAY4YHO- | BBIBO/I.

HICCIIE0BATEIbCKOMN

paboTel M  HaAy4HO-

UCCIIEIOBATEIIbCKUX H
OIIBITHO-
KOHCTPYKTOPCKHUX
pa3paboToK.

3. CTpykTypa M cofiep:KaHue JUCHHNIHHbI

3.1 TpynoeMKOCTh IMCHHUILINHBI

o4yHas opma

o0yueHust
OO0mast Tpy10eMKOCTh 23ET
Yacos 1o yyeOHOMY IJIaHY 72
B TOM 4HCJIe
ay/IUTOPHbIE 3aHATUS (KOHTAKTHAasI
pa6ora):
- 3aHATHSA JIeKIMOHHOI0 TUIA 30
- 3aHATHS CEMUHAPCKOI0 THNA
- 3aHATHUSA JA00PATOPHOI0 THIIA 30
caMoCToOsITe/IbHasi padoTa 11
KCP 1

3avyer

IIpomeskyTOUHAS aTTeCTALMS —




3.2 Coneprxkanue QU CHUNIHHBI

HaunmeHnoBaHue u KpaTKoe¢

B Tom uncie

cojiepAKaHue Pa31eoB H TeM E] Komtaxtaan pacota :
JMCHMILIMHEL (MOZLYJ151), g (paGoTa Bo B3aHMo/leiicTBHY C IpenofaBaTenem), | $ & © _
¢opma npomMeRyTOUHOM = Yyackl, U3 HUX E § % §
aTTeCcTallMi N0 JUCHHUILIMHE § 3anarus 3ansarus Bceero § :' § "
< JEKIHOHHOTO 1200paTOPHOro zsz°"
THIIA THIIA S °
Tema 1 5 4 4 1
3amauyn XUMHYECKOU
TepmoarHamMukH. [lepBoe Havano
TEPMOTMHAMUKH
Tema 2 5 4 4 1
Btopoe Hauano TepMoAMHAMHUKH.
XHUMHYECKOE PABHOBECHE
Tema 3 9 4 4 8 1
TepMoauHaMuKa pacTBOPOB
Tema 4 6 4 4 2
PacTBOpPBI 37EKTPOTUTOB
Tema 5 12 4 6 10 2
XuMHuecKasi KHHETHKA, KaTalu3
Tema 6 16 4 10 14 2
OCHOBBI KOJUIOUTHOW XUMUH
Tema 7 18 6 10 16 2
BricokomouiekynsipHbie
COCIMHEHUS
Hroro 71 30 30 60 11

[TpakTuyeckue 3aHATUS (JTabopaTOpHBIE pabOTH) OPraHU3YyIOTCS, B TOM 4Yucie B (hopme
NPaKTUYECKON MOATOTOBKHM, KOTOpasi MPEeIyCMaTPUBAET y4acTHE O0OYYalOIUXCsl B BBINOJHECHUN
OTJENIBHBIX 3JIEMEHTOB PaboT, CBSI3aHHBIX ¢ Oyaymei npodecCHoHaIbHON AEATENbHOCTBIO.

[IpakTuyeckass MOATOTOBKA MPEIyCMaTPUBACT BBIOJHEHHE JaOOpaTOpHBIX paboT,
HalMCaHNue OTYETOB MO JTa0OPaTOPHBIM pabOTaM, HAMCAHNE KOHTPOJIBHBIX, YIaCTHE B HAYYHBIX
JIMCKYCCHUSIX B pAMKaxX YCTHBIX OIIPOCOB M KOJUJIOKBUYMOB.

Ha npoBeagenne mabopaTopHbIX pabOT TpH MPAKTUYECKOW TOATOTOBKE  OTBOAMUTCS
c00TBETCTBEHHO 30 4acoB.

[IpakTuyeckas MOArOTOBKA HAMpaBieHa Ha (HOPMUPOBAHKE U PA3BUTHE:

- MIPAaKTUYECKUX HABBIKOB B COOTBETCTBUM B COOTBETCTBUHU IEepeYHeM  3ajaad
npodeccuonanbHo# nestensHoctd OOIL:

. Yyactue B oOpraHusanus WU IPOBEIACHUE HAYYHOIO MCCIECJOBAaHUSA [0 aKTYaJlbHOMN
npoOieme

. Yyactue B paboTax TO NUAarHOCTUKE 3a00J€BaHM W TATOJIOTHYECKHX COCTOSHUUN
MalUEeHTOB.

- KOMIIETEHLIHN:

OIIK-1: Crocoben wuCHoib30BaTh W NPUMEHATh (DyHIaMEHTaIbHBIE W TPUKIIAIHBIE
MCIUNUHCKUC, CCTCCTBCHHOHAYYHBIC 3HAHHUA [JIA NOCTAHOBKU W PCHICHUSA CTAHAAPTHBIX H

WHHOBAIIMOHHBIX 33/1a4 TPO(PECCHOHATILHON e TENHhHOCTH
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I1IK-13: CnocoOHOCTh  aHaNM3UpPOBaTh, OLEHUBATh, MOJOMPATh  ONTHUMAJIbHBIC
TEXHOJIOTUM U O(QOPMIIATh OTYETHBIE MaTepUaibl MO pe3yJbTaTaM MCCIEJOBaHUMN, Hay4HO-
UCCIIEIOBATEIbCKOW PabOThl M HAYYHO-HCCIIEIOBATENBCKUX M ONBITHO-KOHCTPYKTOPCKUX
pa3paboToK.

Texkymmii KOHTPOJb YCIIEBAEMOCTH pPEAJIM3yeTCsl B PaMKax 3aHATUH J1abopaTOpPHOTO
THUIA, KOHTPOJIBbHBIX PA0OT, KOJUNIOKBUYMOB, DOpMa MPOMEKYTOUHOM aTTeCTAI[MK — 3a4eT.

4. YyeoHo-MeTOAHMYIECKOE ob0ecreueHue CaMOCTOSATEJILHOMI padoThbI
00yJaromuxcs

CamocrosarenbHass paboTa IO OCBOGHHUIO MaTepuala NPOBOJUTCA K  KaXIOMY
NPAaKTHYECKOMY 3aHATHIO C TPHUBJICYCHHEM KOHCIICKTOB JICKIMH, 3HAHHUH, IONyYCHHBIX Ha
NPAaKTUYECKHUX 3aHATHUAX, OCHOBHON M JIOTIOJIHUTEIILHON JINTEpaTyphI 110 BCEM TEMaM Kypca.

CamocrosiTenbHas paboTa BKIIIOYACT HAMHMCAHWE OTYETa IO KAKIOH M3 MPOJCTaHHBIX
7a0opaTOpHbIX paboOT, TOATOTOBKY K YCTHBIM OIpOcaM, K KOHTPOJBHBIM paboTam,
KOJUIOKBHYMY.

Mertoanueckoe obOecreueHre Mpyu MOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM:

CamocrosiTenpHas paboTa CTYJICHTOB BKJIFOYAEeT pabOTy B YMTAIBHOM 3ajie OMOIMOTEKH, B
y4eOHbIX KaOuHeTax (JabopaTopusx) M B JOMAIIHUX YCJIOBUSAX, C JOCTYIIOM K pecypcam
WuTepHeT 11 MOATOTOBKM K YCTHOMY OIPOCY, KOHTPOJBbHBIM paboTaM U KOJUIOKBHYMaw,
HATTMCAHWSI OTYETOB.

OTtyeTsl IO TaOOPAaTOPHBIM pabOTaM MPECTABISIOT COOOW OTYETHBIA JOKYMEHT O padoTe
CTyJCHTa B TEYEHHE cemecTpa. Hamuume OTYETOB, 3aUTEHHBIX IPENOAaBaTENIEM, BEAYIIErO
nabopaTopHble 3aHATHS, SBISAETCS HEOOXOJUMBIM YCIOBHEM JONMycKa K clade 3K3aMeHa I0
TUCIUIUIMHE. DTO Takke OAWH W3 A((EKTHBHBIX METONOB TMO3HAHWSA, TaK KaK UMEHHO B
IpoLecCe HAMMCAHUSl OTYETa CTYJAEHT JETaIbHO U BIYMUYUBO aHAIU3UPYET MOJTYYEHHbIE B XOJI€
BBITIOJTHEHUS Ta00OPaTOpPHON pabOThl Pe3yabTaThl, TPOBOJUT KAYECTBEHHBIN U KOJTHYECTBEHHBIN
aHaiau3, GopMyJIHpYET BBIBOJA O MPOJCIAHHONW paboTe, YTO CIOCOOCTBYET JyUIIEMY YCBOCHHIO
MaTepuana, pa3BUBaeT y CTY/IEHTOB BHUMAHHE U HAOIIOaTEIIbHOCTb.

TpedoBaHusi K 0(p)OPMIICHUIO OTHYETOB 110 JIA0OPATOPHBIM padoTam

Bce ordersl 1omKHBI OBITH 0pOpMIIEHBI B (pOpME €IMHOTO JOKYMEHTa (B OAHOM TeTpaau oo
OTJIEIbHBIE JIUCTHI CIIUTHI B €IUHBIA JOKYMEHT). B KaX710M oTueTe JOJKHBI ObITh MPUBEICHBI
Ha3BaHHWE PadOTHI, €€ IeNb, MPUHIMII METOa; CIOBECHO WM TpapUUecKd MPeICTaBICH XOJ
pabotel. Pazmen “Pe3ynbrarhl” MODKEH BKIIOYATh TMEPBUYHBIC JaHHBIE W HX O00pabOTKYy B
o0BeMe, TOCTATOYHOM JIJISl TIOJATBEPKICHUS JTOCTIKEHUS e pabOThl M CIIETaHHBIX BBIBOJIOB.
PaGoTel MOMKHBI OBITH MPOMJUIIOCTPUPOBAHBI CXEMaMU HEOOXOIUMOTO O00OpyAoBaHUsS (MpHU
UCTOJIb30BAaHUU YCTAaHOBOK MJIM TPUOOPOB), COAEpXkKaTb CIOBECHOE OINHWCAaHWE W/WIn
n300pakeHHe TOJYyYEHHBIX pe3yJbTaTOB KayeCTBEHHBIX peakiuil. PaboTel, BKiIOYaroImue
KOJIMYECTBEHHBIN aHATN3, JOJDKHBI BKIIIOYATh pacueTHbIC (JOPMYIIbI, IEPBUYHBIC TAaHHBIC (B TOM
YHUCJe — KATHOPOBOYHYIO TAOJIMIYy W KAIMOPOBOUHBIN rpaduK), pacueT TpeOyeMbIX BEIMYUH IO
COOCTBEHHBIM TMEPBUYHBIM JTaHHBIM. BBIBOI pabOTHI JOKEH OBITH Pa3BEPHYTHIM, MOJHOCTHIO
COOTBETCTBOBAThH IMOJIYUEHHBIM pe3ysibTaTaM. OTUEeThl 3a MpOoIyIlleHHbIe JabopaTopHble padoThI
K IIPOBEPKE HE JIOMYCKAIOTCS.

OcHOBY [uIsI  CaMOCTOSITEJIBHOM  IOATOTOBKU  CTYIEHTOB  COCTaBIIIET  yueOHO-
MemoouuecKkue nocoousn:

Komnsinosa H.A., 3aiiues C.JI. U3yuenue ckopoctu xumuuecko peakuuu: [Ipaktukym. —
Huxuuit Hosropoa: Huxeropoackuii rocynusepcurert, 2011. 19 c.;

Komnsutioa H.A. monydenue u 3JeKTpUYECKUE CBOMCTBA AUCTIEPCHBIX cucTeM: [IpakTukym.
— Hwxnuit Hosropoa: Huxeropoackuii rocynusepeutet, 2011. 31 c.



Wzosnextpuyeckas touka mnoiuamponuta / Coct. O.I. 3amsmmiseBa. H.Hosropon:

N3patenscTBo Huxeropoackoro rocynusepcutera, 2012. 19 c.

Bomnpocel Kk ycTHOMY OINpOCY M KOJUIOKBUYMaM IIPEACTABIICHBI B IIPUBEJACHHBIX BbIIIE

y4e0HO-METOINYECKUX TTOCOOUSX.

KoHTponbHbIe BONPOCH! U 3a7jaHus JIJ1s1 IPOBEACHUSI TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM
aTTecTallly N0 UTOTaM OCBOEHUS AUCUUILIMHBI IPUBEJIEHBI B 1. 5.2.

S. ®oH OLEHOYHBIX CPEACTB JJIsl MIPOMEKYTOUYHON ATTECTAIUM 10 TUCHUIIJINHE
(MoayJ110), BKIIFOUAIOITHI:

5.1. Omnucanue mKaa OIEHUBAHUS PE3YIbTATOB OOYUYCHHS IO TUCIUTIIINHE

Yposennb I xana ouennBanus copMUPOBAHHOCTH KOMIIETEHIIHIT
copmupoBan
HOCTH TJI0X0 HEY/IOBJIETBO | Y/IOBJIETBOPH X0po1IOo 04YeHb XOPOIIO0 OTJIMYHO NPEBOCX0HO
KOMHeTeHHHﬁ pUTEJIbHO TEJIBbHO
(mHIHKaTOpPa
JOCTHKEHUS He 324TeHO 3a4TeHO
KOMIIeTeHIUI1)
OtcyrcTBHE YpoBeHb MunumansHo | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HAHWUHN 3HAHWUH HIDKE JIOIYCTHUMBIHI 3HaHUU B 3HAHUH B 3HaHUU B 3HaHUU B
TEOPETHYECKO | MUHHMAJbHBI | YpPOBEHb o0beme, o0BeMme, obbeme, o0beme,
ro MaTepuanma. | X 3HaHUIL. COOTBETCTBYIO | COOTBETCTBYIOI | COOTBETCTBYIO | MPEBBIIIAIOLIE
TpeboBaHHUIA. Jomymeno meM €M IIporpaMme meM M IIpOrpamMMy
3 HeBo3moxkHOC | Hmenu mecto | MHOrO porpaMme MOJATOTOBKH. nporpamMme MIOJTOTOBKH.
SHaHNA Th OLICHHUTh rpyObIe HETpyObIX MIOJTOTOBKH. JomymieHo MIOATOTOBKH,
TIOJTHOTY OLIHOKH. OLIHOKH. JomnymeHo HECKOJIbKO 6e3 owmuboK.
3HAHUH HECKOJIBKO HECYILIECTBEHHbI
BCJIC/ICTBUE HErpyObIX X OIIHO0K
OTKa3a OLIHOOK
o0yuJaromieroc
s OT OTBETA
OtcyrcTBHE IIpu pemenun | IIpomemonctp | IIpomemonctp | Ilponemoncrpu | IIpomemonctp | IIpomemoncTp
MHHHMAalIbHbl | CTaHAApPTHBIX | MPOBAHBI HpPOBaHbI BCE pOBaHBI Bce HpPOBaHbI BCE HpPOBaHbI BCE
X yMeHui . 3a1a4 He OCHOBHBIE OCHOBHBIE OCHOBHbBIE OCHOBHBIE OCHOBHBIE
HeBo3MoXHOC | IPOAEMOHCTP | yMEHHSI. YMEHUSI. YMEHHSI. YMEHHS,pele | YMEHUS,.
Th OLEHUTh HPOBAHBI Pemensr Pemensl Bce Pemenel Bce HBI BCE Pemensl Bce
HaJIIHe OCHOBHEIE THUIIOBEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE OCHOBHEIE
yMeHHI YMEHHSI. 3a7a4u C 3a7a4u C 3a/1a4y . 3a7a4u C 3ajaun.
YMeHua BCJIC/ICTBUE HETpyOBIMI HETpyOBIMI BrImosTHeHEI BCe | OTAGNBHBIMEU Bemonnenst
OTKaza Nwmenu mecto OIIHOKaMHU. OIIHOKaMHU. 3aJ1aHus, B HECYILECTBCH BCE 3aJIaHUs,
oOyyvaromeroc | I pyObIC BrimonHens! BrimonHeHs! MOJTHOM HBIM B IIOJTHOM
s OT OTBETa OLIMOKH. BCE 3aJIaHUS BCE 3a1aHus, B | o0ObeMe, HO HEI04YEeTaMHu,
HO HE B MIOJTHOM HEKOTOpBIE C BBINTOJTHEHBI o6beme Oe3
MOJIHOM 00BeEME, HO HEJ0YeTaMU. BCe 3amaHusa B | HCAOYCTOB
obObeme. HEKOTOpBIE € TIOJTHOM
HEJI0YEeTaMH. obbeme.
OtcyrcTBHE IIpu pemwennn | Umeercs IIponemonctp | Ilpomemonctpu | Ilponemoncrp | IlpogemoncTp
BIIAJICHUS CTaHJAPTHBIX | MHUHUMAJIbHBI | MPOBAHBI pOBaHBbI HPOBaHbI HpOBaH
Hagwikn MaTepHaIoM. 3amaq He i 6azoBble 6a3oBble HaBBIKH TBOPYECKUH
HeBo3MoXHOC | MPOJIEMOHCTP HaBbIKH HaBBIKU MOAX0A K
Tb OLICHUTh HMPOBAHBI Habop [pH PEHICHUH | pelneHuto

HAaBBIKOB J1JIA

MIPU peLIeHUU

TIpH pEIeHUN

HEeCTaHIapTH




HaJIM4ue 6a30BI>Ie peH.IeHPI?[ CTaH,Z[apTHLIX CTaHHapTHLIX bIX 3a1a4 663 HeCTaHHapTH
HaBBIKOB HaBBIKH. CTaHAapTHBIX 3a1a4 C 3aaa4 663 OHIPI6OK nu bIX 3a1a4
BCJIEICTBHE 3a7a4 C HEKOTOPBIMHU OLIMOOK U HEJIOYETOB.
OTKa3a Mmenn MeCTo | yexoTophiMu HEZ0YeTaMu HEJI0YETOB.
obyuatomeroc | TPpyobie He0YeTaMHu
sI OT OTBETa OLUMOKH.
IIkaja oueHKH NpH MPOMEKYTOYHOM aTTeCTALMHU
Onenka YpoBeHb NOATOTOBKH
NMPEeBOCXOIHO Bce xommereHuu (4acTé KOMITETCHIMI), HA (OPMHUPOBAHME KOTOPBIX
HampaBjieHa JWCHUIUIMHA, C()OPMHPOBaHBI Ha YypPOBHE HE HIKE
«IPEBOCXOTHO», TPOACMOHCTPUPOBAHBI 3HAHUS, YMCHUs, BIAJCHUS IO
COOTBETCTBYIOIIUM KOMIIETCHIIUSIM Ha YPOBHE, BbIIIE MIPETYCMOTPEHHOIO
MporpamMmoit
OTJIMYHO Bce xommereHuu (4acTU KOMITETCHIMI), HA (OPMHUPOBAHME KOTOPBIX

HampaBlieHa JUCIMIDIMHA, C(QOPMUPOBaHBI Ha YypPOBHE HE HIDKE

«OTIIMYHO», TIPH 3TOM XOTA ObI OJHA KOMIeETeHIus chopMHUpoBaHA Ha
YPOBHE «OTIHUIHO»

O04YeHb XOPOIIo0

Bce xommereHIuu (4acTH KOMIIETCHIIMM), Ha (OPMHUPOBAHHE KOTOPBIX
HampaBJiieHa JUCIUIUIMHA, COPMUPOBAHBI HA yPOBHE HE HIKE «OYCHBb
XOpOIIO», TMPU ATOM XOTA Obl OJHA KOMIETCHIUs C(HOpMHUpPOBaHA Ha
YPOBHE « OYEHB XOPOIIIO»

324YTEHO =
X0pOoI1I0 Bce xommereHuu (4acTé KOMITETCHIMIA), HA (OPMHUPOBAHME KOTOPHIX
HampaBlieHa JUCIMIDIMHA, C(QOPMUPOBaHBI Ha YypPOBHE HE HIDKE
«XOpOIIIO», TIPU 3TOM XOTs ObI OJJHA KOMIIETEHIMsI C(OpPMHUpOBaHA Ha
YPOBHE «XOPOIIIO»
yaoBJeTBopuTes | Bee KomneTeHnMM (4acTH KOMIIETEHIMi), Ha (POPMHPOBAHHE KOTOPBIX
BHO HampaBlieHa JWCIUIUINHA, C()OpPMHPOBaHBEI Ha YypOBHE HE HUXKE
«YIOBJICTBOPHUTEIBHO», TIPU OSTOM XOTS OB OJHAa KOMIICTCHIUS
chopMUpOBaHa Ha YPOBHE «YA0BJICTBOPUTEIHHO»
HeyaoBJeTBOpUT | XoTs  Obl  ogHa  KommeTeHmus  cHOpMUpPOBaHa Ha  YPOBHE
€JIbHO «HEYIIOBJIETBOPUTEIHHO», HU OJHA M3 KOMIIETEHIIMI He chopMupoBaHa
HE 3a49TEH( Ha YPOBHEC «ILIOXO»
IJI0OXO0 XoTs ObI 0JTHA KOMTIETEHIIHS CPOPMUPOBAHA HA YPOBHE «TLIOXO0»

[Tkana oleHNBaHUS OTYETOB MO J1A0OPATOPHBIM paboTam
[Ipumeuanue:
OT4eTsl 32 NPOMYIICHHBIC U HE OTPaOOTaHHBIC CTYIECHTOM JIaOOpaTOpHbIC PadOTHI K MPOBEPKE HE

nomyckatotest. K oTpaboTkaM omycKaroTes CTYIEHTHI, JOMYCTUBLIME IPOMYCK M0 YBAXKUTEIBHOM
IPUYMHE U IPEACTABUBIINE COOTBETCTBYIOINN JOKYMEHT npenojasarento 1 B OYBP BEM.

3auTeHo

OTt4eTsl OOpPMIICHBI COTIIACHO TPEOOBAHUSAM 1.4, CIaHBI HA MPOBEPKY
HE TMO3[HEe, YeM B [I€Hb IMOCJIEIHET0 3aHATUS (CEMUHAPCKOTIO WU
71ab0paTOPHOT0) B CEMECTpeE.

BHecensl
(BO3MO>KHO Ha IOCIICTHEM 3aHATHH).

BCC MHCIIPABJIICHHUA COTJIACHO 3aMCYAHUAM MPCIIogaBaTCIIsae

He 3auteno

ClIaHbl

OTt4eTtsl 0OopMIICHBI HE MO TPeOOBAHUSIM OO HE MOATOTOBICHBI U HE

B JCHb ITOCJICAHETO 3aHATUA (CCMI/IHapCKOFO nim




71a00paTOPHOI0) B CEMECTPE.
He ucnipaBnens! ommOKy, He TpopaboTaHbl 3aMEeYaHUs IPETo1aBaTels.

[[Ikana oreHWBaHMS KOHTPOJIBHOM PAaOOTHI, YCTHBIX OTBETOB NpPH OmNpoce (B TOM YHUCTE -

pelIeHNs pacueTHBIX 3a7a4), KOJUIOKBHYMOB:

Kpurepuu 1 2 3 4 5
OIICHUBaHUSA TUIOXO HEYIOBI. YIIOBIL XOPOIIOo OTIMYHO
% TnpaBUIBLHO Menee 50-60 % 61-75 % 76-90 % 91-100 %
BBITTOJIHCHHBIX 50%
3aJaHuH
KOHTPOJIbHOU
paboTHI
XapakTepucTrka He 3naer, | ®parmenrap | HemonHoe 3Hanwe, 1 | 3HaHwe u ymeHue | 3HaHUE u
3HaHUI 1 yMEHUH | HE ymeeT HBIC 3HAHWA, | TPyOas WIM HECKONBKO | ¢  HEOONBIINMH | YMEHHE
P OTBETE HA yMeHUS, HEOOJBIINX OIMOOK, B | Mpobermamw, IMOJTHOE u
KOJIJIOKBHYME, MHOTO [IEJIOM YCHEUTHOe, HO He | MajJo  OIMHOOK, | yCTOWYHBOE,
YCTHOM OTIpocCe, TpyOBIX CHCTEMaTH4YEeCKOe yCIIeNTHOe, HO HE | CHCTEMaTH4e
pelleHnn 3aj1ad, OIINOOK. YMCHHE, TpeOyromee | MOJTHOCTHIO CKoE,
BBITTOJTHCHUH MOMOIIY MPETOAABATENSA. | CAMOCTOSTEIBHO | YCICIIHOE,
MPAKTHICCKIX e CaMOCTOSTEN
3aJaHuHA bHOE

IIIkxaja olleHWBaHUs 3a4YeTa

IIpomexxyTouHass arrecTanus IO JUCHMIUIMHE NOpOBOAUTCA B (opMe 3adera. 3adeT
IPOBOJIUTCS B YCTHOW (opMe B BUIE 3aJaHUN TEOpeTHdecKoro kypca. CTyneHT JOJKEH JaTh
IIOJIHBIN U PA3BEPHYTHIN OTBET.

Onenka

YpoBeHb NOATOTOBKH

3aureHo

Jloctarounblii 00beM 3HaAHUK B paMKax 00pa3OBaTEIBLHOTO CTAHIAPTA,
xopomee 3HAHUC OCHOBHBIX TCPMHUHOB u MOHATHUH Kypca;
MoCJIeIOBAaTeIbHOE H3IIOKEHHE MaTepualia; yMeHue (GopMyrupoBaTh
HEKOTOpBIE 0OOOIICHHS TI0 TeME BOIIPOCOB; JOCTATOYHO MOJHBIE OTBETHI
Ha BOMpOCH Tpu caade 3adera. CTymeHT akTHBHO paboTan Ha
na60paT0prlx 3aHATUAX, UCMY HNOATBCPKACHUCM SABJISACTCA BBICOKHH
CpefHul 06aJlT 3a TEKYIIYIO YCIIEBAeMOCTh U OLIEHKH 32 KOJUIOKBUYMBI™.

He 3auteno

[ToaroroBka HemocTaTodHass U TpeOyeT OOMOJHUTEIFHOTO H3YYeHUS
Matepuana. CTyaeHT Jajl omMOOYHbIE OTBETHI, KaK HAa TEOPETUUYECKHE
BONPOCHI OMJIeTa, TaK M HAa HABOSIIUE U JOMOJHUTEIHHBIE BOIPOCHI
sk3amenaropa. CTyIeHT mocemiayl JabOpaToOpHbIE 3aHSTHUS, HO HUMEET
OYCHb HU3KHE CPEIHUH Oalll 3a TEKyUIYI0 yCIEBAaEeMOCTh U OLEHKH 3a
KOJJIOKBUYMBI.

*uHpopMaLns NpeaoCTaBIsAETCS MPEroiaBaTesieM, BEIyIIM Ja00paTOpHbIC 3aHATHSI.

5.2. TunoBble KOHTPOJIbLHBIE 3aJaHHs I UHbIE MAaTEePHAJIbI, HEO0XO0IUMbIEe

JJIs1 OEHKHU Pe3yJIbTaTOB 00y4eHMUsI.

5.2.1 KoHTpo/IbHBIE BONPOCHI
IlepeyeHb BOMPOCOB 3a4eTa, ONpeaesiomuX ¢popMUPOBAHHOCTH KOMIETEHIIHMHU

OIIK-1

1. IlepBoe Hauano TepMoaAMHAMUKU. DHTaNbNU. 3akoH ['ecca. CnenctBus u3 3akoHa I'ecca.




2. CranpaptHble ycloBHs. PacueT »SHTaibIHMii XUMHYECKUX PEAKUUN C MOMOUIbIO TaOIHIL.
TennoeMKocTh. 3aBUCUMOCTD SHTAIBIINN PEAKIIMH OT TEMIIEPATYPHI.

3. Bropoe Hauano tepmoauHamMuKu. CaMONpPOU3BOJIBHBIE M HECAMOIPOU3BOJIbHBIE ITPOLIECCHI.
[lonsiTHE HHTPONUH, €€ CTATUCTHYECKOE M TEPMOJMHAMHUYECKOE OIpPEACIICHHE. ODHTPONUs
CMEIIIEHNS Ia30B.

4. Pacuer U3MEHEHUS SHTPOMUHU B XMMHUYECKUX PeaKkIusaxX U mpH (a3oBbIX nepexonax. [IpaBuio
Tpyrona. @yukuuss ['m6bca m ¢ynkuus ['enpmronbia, ux Qusuueckuit cmbich. [lonsTHE
XUMHYECKOIO MMOTEHIMaa.

5. IlonsTMEe M TNpPU3HAKM XUMHUYECKOTO pABHOBECHS. YpPaBHEHUE H30TEPMBbl XUMHYECKOU
peakuuu. 3akoH aercTByromux macc. Koncranta pasHoBecust Kp, Kc. CBsi3b MeX1y KOHCTAaHTOM
paBHoBecus 1 ¢pynkiuen ['mo66ca. [Ipunuun Jle-1llarense—bpayna.

6. [IpumeHeHne BTOpOro Havaisa TEPMOJUHAMHUKN K OMOJIOTHYECKHUM IIpolieccaM: IpUMep.

7. PactBopbl. X Buasl pactBopoB. [Ipuumubl oOpazoBanus. Ponbs conbBatanmu. BnusHue Ha
B3aUMHYK0 PACTBOPUMOCTh XUMHUYECKOM NPHUPOABI BEIIECTB, AarperaTHOro COCTOSIHHS,
TEMIIepaTypbl, NABJICHUS, NPUCYTCTBUS Apyrux BemecTB. CrocoObl BBIPAXEHHS COCTaBa
pactBopa.

8. PactBopuMOCTh Ta30B B JKMIKOCTH. 3akoH I'eHpu. VYpaBHeHue CeueHoBa. 3akoH
pacnpenenenus Hepucra. KomuraTuBHble CBOKWCTBA pacTBOPOB HEAIEKTPOJUTOB. [loHMKEeHUE
nasiieHus nmapoB (3akoH Paynst). D0yarocKkonus 1 KPHOCKOIIHS.

9. Ocmoc u ocMoTrueckoe nasieHne. 3akoH BanT-I'odda. M3oToHnueckue, runepToHUYECKre
THIIOTOHUYECKUE pacTBOPHI. Posib ocMoca B OMOIOTHYECKUX CUCTEMaX.

10. OcHOBHBIE MOJOKEHUS TEOPUU DIIEKTPOJUTHUECKON nucconuanun Appenunyca. Koncranra
mucconuanuu - cinaboro  anekTponurta.  3akoH  pasBeaeHus  OctBanmbga. OcoOeHHOCTH
KOJUTUTaTUBHBIX CBOMCTB PACTBOPOB AIEKTPOIUTOB. M30TOHMYECKH KOA(DPUIEHT.

11. Mucconmanus Boasl. KoHcTanTa Aricconanii 1 HOHHOE NTPOU3BEACHHE BObI. BogopoaHslii
MIOKa3aTellb.

12. NonHas cuna pactBopa. [IpousBeaeHne pacTBOpUMOCTH.

13. CkopoCTh XMMHYECKOW pEakiuu, METOAbl €€ onpeneneHus. KuHerndeckuii MOpsgoK M
MOJIEKYJIIPHOCTDb PEAKLIUMN.

14. Kunernueckue ypaBHEHHS OJHOCTOPOHHUX PpEAKLMI HYJIEBOr0, IEPBOTO M BTOPOIO
nopsakos. Ilepuon nonypacnana. BiausHue temneparypsl Ha CKOPOCTb XMMHYECKOW PEaKLIMH.
Omnupudeckoe npaBuiio Baut-I'odda. DHeprus aktuBanmu. Y paBHeHHEe AppeHuyca.

15. Karanuzatopsl. CrenuduuHOCTs ¥ W30MpaTEIbHOCTh KaTanu3aTopoB. IIpomortopsl u
KaranuThdeckue sabl. [lpencrapienrne o MexaHu3Me JeUCTBUS KaTalu3aToOPOB.

16. JlucriepcHble CUCTEMBI M UX KJIACCH(HKAIMA MO JAUCHEPCHOCTH, arperaTHOMY COCTOSIHUIO
¢a3, mo xapakTepy B3aUMOACHCTBUS TUCIIEPCHOM (a3bl ¢ qucnepcuoHHon cpenoi. [lomyuenue
KOJIJIOUHO-TUCTIEPCHBIX CHUCTEM, MX ONTHYECKHUE CBOWCTBA: omnanecueHnus, s3gpdext dapanes—
Tunpand, okpacka.

17. TloBepXHOCTHBIE SBICHUS Ha TpaHULe pasaena ¢a3 (agcopOrus, XxeMocopOLus, KanuyuisipHast
koHneHcanus). IloBepxHocTHo-akTuBHBIE BemiecTBa (IIAB), Omonornueckme I[TAB (Oenkw,
JIMITAAB]).

18.  DIEeKTpOKMHETHYECKHE  SBICHUS:  DIEKTpodope3,  AIEKTPOOCMOC,  IMOTEHIIUAJIBI
celMMEHTaluu 1 mpoTekanus. CTpoeHrne MHUILEIUT B THAPO(POOHBIX KOJUIOUIHBIX CHCTEMAX.

19. Baxwueimue mnpencTaBuTeNy MOIUMMEpPOB. MosekynsipHas Macca MHOJMMEPOB. PacTBopbl
BMC. Habyxanwue. Bsizkocts pactBopoB BMC. OcmoTtndeckoe naBienue pactsopoB BMC.

20. U3oanexkTpuyeckas Touka. BeicanuBanue OSIKOB.

5.2.2. TunoBble 3aaanus/3a1a4uu 1Jis1 olleHKU chopMupoBanHocTH komnetenun OIIK-1:
1. TlonsiTe 00 aKTUBHOCTH 3JIEKTPOJIUTOB U KOA(DPHUITUEHTAX aKTUBHOCTH.

2. OCHOBHOM 3aKOH XMMHUYECKOW KUHETUKH, KOHCTAHTa CKOPOCTH.
3. KuHernueckuil OpsioK ¥ MOJEKYJISIPHOCTh PEAKIII.
4. BunsHue TemMnepaTypbl Ha CKOPOCTb XUMUYECKOUW PEAKIUU.



10.

11.

12.

Karanuzaropsl. CieniupuuHOCTh ¥ N30MPATENBHOCTh KaTaIN3aTOPOB.

Knaccugukanus aucnepcHbIX CHCTEM IO AUCIEPCHOCTH, arperaTHOMY COCTOSIHUIO (a3,
10 XapaKTepy B3auMOJICHCTBHS JUCTIEPCHOM (ha3bl ¢ AUCTIEPCUOHHOM CpeoH.
[ToBepXHOCTHBIE SIBIEHUS Ha TpaHule pasfena ¢a3 (agcopOuus, XxemocopOuus,
KallWJUISIpHasi KOH/IEHCAI)

Jns peakumun A — B n3o00pasute KuHeTH4eckue KpuBble A peareHTtoB A u B. Ilo
rpaduKy OINpeaeNuTe CPEAHIOI M MTHOBEHHYIO (MCTHHHYIO) CKOPOCTH XHMHYECKOM
peaKkuuu. YKaKUTE pa3MEPHOCTH CKOPOCTH XMMUYECKOU PEaKIIUH.
[IpuBeauTe KMHETHYECKOE YpaBHEHNE 3aKOHA ACMCTBYIOLIMX Macc peakuuu 2A + B —
C. Kakue BenmuuuHBI BXOIAT B 3TO ypaBHeHHE? 300pa3uTe 3aBUCUMOCTH CKOPOCTH
peakLuuy OT BpEMEHHU.
3omp Agl momyden mpu nob6asnennu 8 mu BogHoro pactBopa KI xonmentparuu 0.05
mosb/n k 10 mn BogHoro pacteopa AgNO; xonuentpauuu 0.02 mons/n. Hanummre
(dopmyny munensl oOpasopasuierocs 3ois. Kak 3apsbkeHa yactuua 305157
YeMy paBHO M3MEHEHHE SHTPONUM NMpU Harpesanuu | moib cepebpa ot 25 mo 225°C.
3aBUCHUMOCTb  TEINIOEMKOCTH  OT  TEMIIEpaTypbl  OHNPENEISAETCS  CICAYIOLIUM
COOTHOLLIEHUEM:

Cp(Ag, K) = 5.73 + 1.263-107-T — 0.06- 10°- T kan/(mop-K).
Kak n3MeHuTCs CKOpoCTh MPSAMOi U 0OpaTHON peakiuu

A (1) +2B (r) == 2AB (),

€CIIY JIaBJIEHUE B PEAKI[MIOHHOM COCY/I€ YBEJIMYMTH B JBa pa3a?
13. Tlpu Kakoil Temrieparype peakius 3aKOHUUTCs 3a 15 muH., eciu npu 15°C ona uger 2
yaca? TemneparypHsiii K03QGUIIMEHT peakiuy paBeH 3.

6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHHe TN CIMILTHHbI

a) OCHOBHAas IuTeparypa:

1.

Cnecapes B. W. Xumwus: OCHOBBI XHMHH KHBOTO: yd4eO. IJIs CTYICHTOB BY30B,
0o0ydJarmuxcsi MO €CTeCTBEHHOHAayd. HampaBleHusM U crenuanpHocTsMm. CII6.:
Xumuzaart, 2015. 784 c. (97 sx3emruisipoB B onbauorexe HHI'Y).

I'muaka, H. JI. O6mas xumust B 2 T. Tom 1: yueOHUK I aKaJeMUYecKoro OakaiaBpuara
/ H. JI. I'nunka; mox pen. B. A. Tlonkosa, A. B. babkoBa. — 20-¢ u3n., mepepad. u jor.
— M.: UznatensctBO FOpaiit, 2017. — 353 c. — (bakanaBp. AkajgeMU4YeCcKUid Kypc).

Pexxum JOCTyTa: https://biblio-online.ru/book/736D053E-E77C-4726-8CCS5-
F8E756E674A5

I'munka, H. JI. O6mas xumust B 2 T. Tom 2: y4eOHUK I aKaJeMHUYECKOro OakaiaBpuara
/ H. JI. I'nunka; nox pen. B. A. Tlonkosa, A. B. babkoBa. — 20-¢ u3n., mepepad. u Jor.
— M.: UzparenbctBo IOpaiit, 2017. — 379 c¢. — (bakanaBp. AKaaeMHUUYECKUI
Kypc). Pexxum  moctynma:  https://biblio-online.ru/book/EBE718FD-189B-494E-A633-
DCAT7F607FCC9

Kynpsimesa, H. C. @usnueckas 1 KOJJIOUIHAS XUMUSA : y4eOHUK U ipakTukyM aist CI10

/ H. C. Kynpsimesa, JI. I'. bongapeBa. — 2-e u3g., nepepad. u mon. — M. : U3gaTenbcTBO
IOpaiit, 2017. — 473 c. Pexum nocryna https://biblio-online.ru/book/72CA68BF-9F1C-
405D-9725-2CE497ESEEF8

0) JIOTIOTHUTEIbHAS JINTEPATypa:
1. Pocun, . B. O0mas u Heopranuueckass xumus B 3 1. T. 1. OOmrast Xumus: y4eOHUK IS
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akamemuueckoro Oakanaspuata / M. B. Pocun, JI. JI. Tomuna. — M.: U3marenbcTBO
IOpaiit, 2017. — 426 c. — (bakanaBp. Axagemuueckuil Kypc). Pexum nocryna:
https://biblio-online.ru/book/20528962-9889-4766-A00D-AAFC77F6C8AF



2. Pocun, 1. B. O6mmas u Heoprannueckast Xxumus B 3 1. T. 2. Xumus s-, d- u f- 37eMeHTOB:
yaeOHMK 17151 akajgemudeckoro OakamaBpuwara / WM. B. Pocun, JI. JI. Tomuna. — M.:
MznarensctBo HOpaiit, 2017. — 492 ¢. — (bakanaBp. AkageMu4eckuii kypc). Pexum
noctyna: https://biblio-online.ru/book/9A9646C6-801A-4B29-A6A9-242FB884445C

3. Pocun, U. B.O6mas u Heopranuyeckas xumuss B 3 T. T. 3. Xumus p-3JeMEHTOB:
yaeOHMK 17151 akajgemudeckoro OakamaBpuwarta / WM. B. Pocun, JI. JI. Tomuna. — M.:
WM3patensctBo  FOpaiit, 2017. — 436 c.Pexum goctyna:  https://biblio-
online.ru/book/6828ED4A-9939-432C-9B4D-E160E9348D3 A

4. Epmos, I0. A. O6mas xumus. bruodusnueckass xumus. XuMuss OMOTEHHBIX AJIEMCHTOB B
2 xH. Knura 1 : yue6nuk ms By3oB / FO. A. Epmos, B. A. [Tonkos, A. C. bepmsiaa. —
10-e u3a., ucnp. u gon. — M. : U3parensctBo FOpaiit, 2016. — 215 c. — (bakanasp.
Axkanemuyeckuii kypc). Pexxum noctyma: https://biblio-online.ru/book/71069235-761D-
43CB-813C-E3E1FF3E2FA7

5. Epmos, O. A. O6mas xumus. buodusndeckas xumusi. XumMusi OMOTEHHBIX 3JIEMEHTOB B
2 ku. Knwura 2 : yue6nuk ans By3oB / FO. A. Epmios, B. A. Tlonkos, A. C. bepnstaa. —
10-e u3a., ucnp. u gon. — M. : U3parensctBo IOpaiit, 2017. — 360 c. — (bakanasp.
Axkanemunueckuil kypc). Pexum nocryna: https://biblio-online.ru/book/D1023147-B5F3-
4CI9F-85FA-1E57F4C31AB7

B) IHTEepHET-pecypcehl:

https://biblio-online.ru/book/FA6B 1E60-683F-4337-A54B-0F4C13F6998E
https://biblio-online.ru/book/438D46F8-02EF-4CC5-8694-EC5F73A46AEA
https://biblio-online.ru/book/65691366-A658-420B-A907-94EA957B4018
http://www.chem.msu.ru/rus/teaching/korobov/welcome.html
http://www.chem.msu.ru/rus/teaching/colloid.html

6. MartepuajbHO-TEXHHYECKOe O0ecriedeHre TN CHUIIIHHBI (MOTYJIS)

Y4eOHble ayauTOpUU JUIsl MPOBENEHUS 3aHSATHH JIEKIMOHHOTO W CEMHHApPCKOTO THIIA,
MOMEIICHUS JUII XpaHEHUS M HPOPHUIAKTHYECKOTr0 OOCIYKMBaHUS y4eOHOro 000pynOBaHMS,
TEKYIIEr0 KOHTPOJS M MPOMEXKYTOUHOM aTrTecTaluyu, YKOMIUIEKTOBAHbI CHEIMAIN3UPOBAHHON
MeOenbl0 M TEXHHYECKHMHU CpEeACTBaMH OOY4eHHUs (IIEMOHCTpPAIMOHHOE OOOpYyJOBaHUE —
MPOEKTOp, HOYTOYK, d3KpaH). [lomemeHust sl CaMOCTOSITENIBHOW palbOThl O0ydYaroIIMXcs,
OCHAILICHHBIE KOMIIBIOTEPHOM TEXHUKON C BO3MOXKHOCTBIO IOJKIIIOUEHHUS K ceTh «HTepHeT» u
obecrieueHreM  JOCTylma B JJEKTPOHHYIO  HHGOPMAIIMOHHO-00pAa30BaTEIbHYIO  Cpeay
OpraHu3aluy.

Jlns oOyueHuss CTYIAEHTOB Ha3BaHHOW IUCIHMIUIMHE HMEIOTCS B HAJUYHMM CHEIUMAJIbHBIHN
KaOMHET C HEeoOXOAWMBIM JIaDOpPaTOPHBIM O0OpYyZOBaHUEM. MarepHaabHO-TEXHHYECKOE
obecrieueHrne JabOPATOPHOTO TMPAKTHKyMa - JIaboOpaTopusi, OCHAIEHHAas O0OpyAOBaHUEM:
cnektpodoromerp I13-5300B, nmpkymsiunonusie tepmoctatsl LOIP LT-111P, npubop Kena
(151 oTmpenesieH sl CKOPOCTH ANMeKTpodopesa), MUKPOCKOI, YCTAHOBKA JJISl U3YUYEHHUS CKOPOCTH
XUMHUYECKHX PEaKLIUi BOTIOMETPHUECKUM METOIOM.

MartepuanbHO-TEXHUYECKOE  OOecreueHrue JICKUMOHHBIX M CEMUHApCKUX  3aHSATHIA:
BUICONPOEKTOP, HOYTOYK, IEPEHOCHOM SKPaH, MPOEKTOP, T0CKA.

[Iporpamma cocrasieHa B cooTBeTcTBUH ¢ TpeboBanusmu OC HHI'Y

ABTOp:

3aBeayromuii Kadenapoit BBICOKOMOJICKYIISIPHBIX COCTMHEHHMA

¥ KOJUIOMTHOW XMMUHU XUMHUECKOTO (haKyJIbTeTa, A.X.H. 3aiiues C./.
Peniensent: I.X.H. Mapkun A.B.
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3aBenyromuii kKageapoil BEICOKOMOJIEKYISIPHBIX COSMHEHUN
1 KOJUTOMTHOW XUMHH XUMHUYECKOTO (paKyyibTeTa, 1.X.H. 3atines C. /.

IIporpamma omo0pena Ha 3acemaHnm MeTtomudeckol komuccnmu WHcTHTyTa OMoONIOTHH M
ouomeauimuel ot 24.02.2021 roga, nporokoin Ne 4.
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