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IHosicHUTEJLHAA 3aNIMCKA

O0bBeM quCIUIUIMHEL 4 3. e.
1. Pe3yabTaThbl 00y4eHHs 1O AUCHHUIIMHE, COOTHECCCHHBIC C MHIUKATOPAMH JTOCTHIKCHUS

KOMIIETEHIIM, YCTAHOBJICHHBIMUA 00pa30BaTeIbHOM MPOrpaMMon

peanusyeTcs B 4aCTH:
Croco6eH MpoBOANTD
AKCIIEPUMEHTAILHBIC
HCCICAOBAHMS U
HUCIBITaHMS 10 3aJJaHHOM
METOAUKE, HAOIIOAEHHS 1
nu3MepeHus, 00padaTbIBaTh

METOAaMH UCCIIEIOBAHUS 1
aHanm3a B chepe CBoe
npodeccrnoHaITbLHON
JeATeTbHOCTH
NA-20I1K-7

[IpuMeHsieT coBpeMeHHBIE
(hm3HMKO-XMMUYECKHe,

Komnerenmuu HNuaukaropbl Pe3yabTaTnl 00y4yeHus 10
JOCTHKEHUS AMCHUILINHE (MOIYJIIO)
KOMIIeTeHIIN I
OIIK-7. HUI-10I1K-7 3namo: GU3NKO- M KOJUIOUIHO-
Kommerenmms Bnaneer coBpeMeHHBIMU XHMHUYECKHE OCHOBBI IPOTEKAHMUS

MPOIIECCOB B JTUCIIEPCHBIX
CHCTEMaX

Ymems: wcnonnzoBaTh GUNKO-
XAMUYECKHE U KOJUIOMIHO-
XUMHUUYECKHE CBOIMCTBA
JUCTIEPCHBIX CUCTEM TIPHU

pemeHur  MpogeCcCHOHATBHBIX
3aj]a4; UCIOJIH30BaTh OCHOBHBIE
npueMbl 00paboTKH
IKCIIEPUMEHTAIIBHBIX IAHHBIX;
Bnaoems: HaBblKaMU
MOCTaHOBKH KCIIEPUMEHTA U
00pabOTKH IKCTIEPUMEHTATBHBIX
Pe3yIbTATOB; HABBIKAMH
BBITIOJIHEHUS] XUMHUYECKHX
71a00paTOPHBIX OMEPALIUA.

W UHTEPIIPETUPOBATH
9KCIIEPHUMEHTAIBHbIC
JaHHBIC, TIPUMEHSIS,
(U3HKO-XUMHUYECKHE,
XUMHYECKUE, METOJIBI

XHUMHUYCCKHUE, MCTOAbBI B
podheCCHOHATBHOM
JeSATEIEHOCTH

2. Copep:kanue THCHHUILIHHBI

Tema 1. Ilpenmer u conepxanue Kypca GU3NIECKON U KOJUTOMIHOW XUMUHU. POJIb 1 METOBI
bu3MYECKON U KOJTOMIHON XUMUU B TEXHOJIOTUU TPOAYKTOB OOIIECTBEHHOTO TUTAHMUS.
XuMuyeckas TepMoinHaMuKa. OCHOBHBIE TEPMOJAMHAMUYECKNE TOHATHS U ONIPEIETICHUS.
[lepBbriit 3akoH TepMoanHaMuku. Tepmoxumust. 3akoH ['ecca u ciaeactBus u3 Hero. Pacuer
TEIUIOBBIX 3P (HEKTOB XUMUYECKUX ITpolieccoB BTopoii 3ak0H TepMOIMHAMUKN. DHTPOIHS.
W3meHeHune sHTPOINK KaK KPUTEPHUI CaMONIPOU3BOJIbLHOCTH U PABHOBECHS ITPOLIECCa B
M30JIMPOBAHHOM cHcTeMe. TepMoIMHaMUYeCKUe OTeHIMalIbl. Kputepun HarpasieHus
CaMOIIPOU3BOJIBHOTO IPOLECCA U PABHOBECHS.

Tema 2. Xumnueckas knHeTHKa. PactBoper. CKOpOCTh XUMUYECKOH peakiuu. 3aKOH
neiictByromux macc. O01as XxapakTeprcTiKa pacTBOpoB. PacTBOPHI 37IEKTPOIUTOB U
HEANEeKTPoanuTOB. KoiuraTuBHbIE CBOMCTBA PACTBOPOB.

Tema 3. OcHOBHBIE MOHATHS KOJTIOUAHON XxuMuu. KostoniHoe cocTosiHIE BElecTBa.
['eTeporeHHOCTh, TUCIEPCHOCTD, yeNIbHAsI MOBEpXHOCTh Kiaccudukamus 1ucnepcHbIX CUCTEM
0 pa3Mepy YacTHIl JUCTIEPCHOM (pa3bl, 10 arperaTHOMy COCTOSIHUIO (ha3.

[ToBepxHocTHBIE siBNeHUs. [loBepXHOCTHAS SHEPTHUs U IOBEPXHOCTHOE HATSXKEHUE HA TPaHUIEe
paszzena ¢a3. AncopOuus ra3000pa3HbIX U PACTBOPEHHBIX BEIIECTB HA TBEPAOH MOBEPXHOCTH.
Vpasuenus Jlearmiopa, @peitaannxa,bOT. AncopOuus Ha TpaHHIlE pa3aesa KHUIKOCTh — ras.
Ypasaenne ['m60ca. [ToHsTHE 0 TOBEpXHOCTHO-aKTUBHBIX BellecTBax (IIAB).

Tema 4. DnekTpuueckre CBONCTBA IUCIIEPCHBIX cUCTEM. MexaHn3Mbl 00pa3oBaHus U
CTPOEHUE JIBOMHOTO 3JIEKTPHUUECKOTO CII0ST DIEKTPOKUHETUYECKHE SBICHUS: dIEKTpodopes,
AIEKTPOOCMOC, TOTEHIIMAN TEYEHUS, NOTEHIMAI ceauMenHTanuu. [Ipaktnueckoe npuMeHenne



ANEKTPOKUHETUYECKUX SIBICHUU.

Tema 5. YCTOWYNBOCTB U KOATYJISAIUS JUCTIEPCHBIX CUCTEM. BUbI ycTOHUYMBOCTH
nucriepcHbIX cucteM. Teopust ycroitunBocTH u koaryisiuun [JIDO. Koarynsmus ruapodoOHbIX
30JI€H: TOPOT KOAryJISIIIUU, METOJIBI €T0 ornpeeneHus. Knnetnueckne 3aKOHOMEPHOCTH
KOAryJIsILIUH.

Tema 6. MoJneKyIsIpHO-KMHETHYECKHE U ONITHYECKUE CBOMCTBA IUCIIEPCHBIX CUCTEM.
BpoynoBckoe nBmwxkenue, muddysus, ocmoc. CequMeHTaIus B JUCTICPCHBIX cHCTeMaXx. BHIbI
CEeIMMEHTAllMOHHBIX KpUBBIX. 3akoH CTokca. Paccessnue ceeta. YpaBuenue Panes, ero
npumenenue. [lornomenne ceera. ONTHUUECKUE METO/IBI aHAIN3A JUCTIEPCHOCTH.

Tema 7. Bunpl nucriepcHbIX cucteM. KosmonaHple pacTBOPHI: CBOMCTBA, MMOJyUYCHHUE, OUHCTKA.
[lenb1, SMyJIbCUH, A3PO30JIH: NOJTYyUYEHHE, CBOMCTBA, IPUMEHEHUE B MUIIIEBOM MPOMBIILICHHOCTH.

3. IlepeyeHb y4eOHO-MeTOAHMYECKOT0 o0ecTiedeH sl JUCHUTLINHBI

- MYJIbTUMEIUNHBIC MPE3CHTALMOHHbIE MaTepuaibl MO AUCHUIUIMHE «Duznueckas u
KOJUIOMIHASL XUMUSD» MPECTABIEHBI B 3JIEKTPOHHOM Kypce B OOC MAY;

- METOAMYECKHE YKa3aHHs K BBIMOJIHEHUIO J1a00paTOPHBIX, KOHTPOJBHBIX pPabOT
MIPEACTABIECHBI B 31eKTpOHHOM Kypce B OM1IOC MAY;

- METOAMYECKUE MAaTEPUAIIbI IJIs1 00YJAIOITUXCSI IO OCBOCHHIO JUCITUTUIMHBI TPECTABICHBI
Ha odurmanpHOM caiite MAY B pasnene «MHdopmanus 1mo oOpa3oBaTeIbHBIM IIporpaMMamM, B
TOM YHCJIC aJalTHPOBAHHBIM.

4. ®oH/1 OLIEHOYHBIX CPEACTB 0 JMCHUILINHE
®onp oueHouHslx cpeactB (POC) sBseTcs OTACIbHBIM KOMIIOHEHTOM 00pa30BaTeIbHON
IpoTpaMMel, pazpaboTaH B (hopMe OTAECTHHOTO TOKYMEHTA, MPEICTaBICH Ha O(UIIHAIEHOM CalTe
MAY B pasmene «MHpopmanuss 1o o0pa3oBaTelbHbIM IporpaMMaM, B TOM 4YHCIE
agantupoBaHHbiM». @OC BKIIOUAET B ceOs:
- IepeueHb KOMIIETEHLUH ¢ yKa3aHUEM 3TaIloB UX (OPMUPOBAHUS B IIPOLIECCE OCBOCHMUS
JTUCLUTUIMHBI,
- 3a/1aHUs TEKYILLEro KOHTPOJIS;
- 3a/1aHUs IPOMEXKYTOUHOM aTTeCTalluH;
- 3aJJaHNs BHYTPEHHEH OIIeHKH KayecTBa 00pa30BaHMs.

5. IlepeyeHb OCHOBHOJ U 1ONOJHUTEJIBHON y4eOHOI JIuTepaTyphl (II€4aTHbIC U3/IaHUS,
AIIEKTPOHHbBIE YUeOHbIE U3AaHUS U (WJIN) PECYPCHI ANEKTPOHHO-OMOIMOTEUHBIX CHCTEM)

OcHoBHasi JMTEpaTypa
1. ®ponos, FO.I'. Kypc komnonanoi xumuu. [loBepXHOCTHBIE SIBICHUS U TUCTIEPCHBIE
cuctembl: yueOHHK 1715t By30B / 10. I'. ®dponos. - 2-¢ u3a., nepepad. u gom. - Mocksa:
Xumust, 1989. - 464 c.: un. - ISBN 5-7245-0244-5

2. XwmenpHuIkuii, P.A. ®usnueckast 1 KOJUTOUIHAS XUMHUS | yu4eOHUK st By30B / P. A.
XmenapHuIKHH. - Mocksa : Beicmr. mik., 1988. - 400 c. : un. - ISBN 5-06-001257-3 : 43-20.

3. Komnounnas xumus : yaeOHuk 111 6akanaspos / E. JI. Illykun, A. B. Tlepios, E. A.
AwmenuHa. - 6-¢ u3n. - Mocksa : FOpaiit, 2012. - 443, [1] c. : un. - (bakanasp). - bubmuorp.:
c.433. - ISBN 978-5-9916-1619-5 : 315-48

4. Ctpombepr, A.I'. ®uznyeckas xumus : yaeOHUK 11t By30B / A. I'. Crpombepr, /1. I1.
Cemuenko; moj pea. A. I'. Ctpombepra. - 5-¢ usn., ucrp. - Mocksa : Beicir. mik., 2003. - 527
c.: mi. - ISBN 5-06-003627-8 :176-40


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

JlonoJIHUTeIbHAS TUTEPaTypa

1. COopHuK pacdeTHO-TpadUYECKUX 3aJaHUA U 334a4 10 KOJUIOMTHOW XUMUH
[DnexTpoHHbIl pecypc] : yued. mocodue mo mucuumuinHaMm "KosutonmHas xumust" Juist
crnenuanbHocteit 020101.65 "Xumug", 020201.65 "buoaorusa", 020803.65 "buoskonorus"
u "dusnueckas u koyutonaHas xumua" i crernranabaoctd 270112.65 "BonocHabkenue
u BogootBenenue" / H. I'. Boponbko; denep. areHTCTBO 1O pIOOIOBCTBY, MypMaH. roc.
TEXH. YH-T. - DJIeKTpOH. TekcToBbie naH. (1 daiin : 1.3 M6). - Mypmanck : U3n-so MI'TY,
20009. - loctyn u3 JIoKabHOU ceTH MypMaH. ToC. TEXH. YH-Ta. - 3arl. ¢ 9KpaHa. - Fimeercs
ney. ananor 2009 r.

2. Konosanosa, . H. [ToBepxHOCTHBIE SIBJICHUS, TUCTIEPCHBIC CHCTEMBI B TTUIIIEBOI
TEXHOJIOTUH : yue0. mocooue s By3oB / 1. H. Konosanosa; M-Bo cen. xo3-Ba Poc.
Denepanuu ; Degep. areHTCTBO MO PbIOOIOBCTBY, MypMaH. roc. TeXH. YH-T. - [2-€ U3,
nepepad.]. - Mypmanck : M3a-Bo MI'TVY, 2006. - 97 c. : un. - IMeeTcs 37IeKTPOH. aHAJIOT
2006 r. - bubmumorp.: ¢. 95-97. - ISBN 5-86185-270-7 : 224-92

3. Konosanosa, U. H. IlpakTukym no ¢hpusndeckoit 1 KOJUIOUAHON XUMUU (33424 U
pacdeTHO-rpaduueckue 3aaaHus Mo GU3NICCKON U KOJUIOUIHON XUMHUK) © yued. mocodne
JUISL CTYJIEHTOB BY30B, oOyuatomuxcs 1o cnennanbHoctu 271200 "Texnonorus
MPOJYKTOB OOIIECTBEHHOTO MUTAHUA" HAMIPABJICHUS OATOT. TUIUIOMUD. CIEIHATUCTA
655700 "TexHOoIOTHS NPOAOBOJIBCTBEHHBIX MPOAYKTOB CIEIUAIBHOTO HA3HAYEHUS U
00LIECTBEHHOI0 MUTaHus U 1o crenuanbHocTaM 170000 "Mamussl U anmnaparsl
nunieBbiX mpou3BoAcTB", 271300 "[umieBas HHXEHEPHS MAJIBIX IPEAPUATHI"
HaMpaBJICHUs MOATOT. UIUIOMHp. crierranucta 655800 "IIumesas nnxenepus” / U. H.
Konoganoga, I'. K. bepectoBa; M-Bo cen. xo3-Ba Poc. @enepanuu ; depep. areHTCTBO MO
pp100JI0BCTBY, MypMaH. roc. TexH. yH-T. - Mypmanck : MI'TY, 2005. - 111 c.

4. ®uzndeckas M KOJJIOUIHAA XUMUS [ DIEKTPOHHBIN pecypc] : METOA. yKa3aHus s
CaMOoCTOST. paboThI cTyAeHTOB cnenraibHocTel 271000 "TexHomorus peIOBl M PHIOHBIX
npoaykToB", 271200 "TexHonorust MpoAyKToB oO1ecTBeHHoro nutanus". Y. 2.
Komnounnas xumus / ['oc. koM. Poc. deneparuu o pei6oaoBcTBY, MypmaH. roc. TEXH.
yH-T, Kad. xumun ; coct. . H. KoHoBanosa. - DnektpoH. Tekcrossie faH. (1 daitn : 385
K0). - Mypmanck : U3g-so MI'TVY, 2003. - JlocTyn u3 okajibHOM ceTd MypMaH. Toc.
TeXH. YH-Ta. - 3aril. ¢ 9KpaHa.

5. TlpakTUKyM M 3aJa4HHK O KOJUTOMTHOW XUMHH : TIOBEPXHOCTHBIE SIBIICHUS U
JIMCTIEPCHBIE CUCTEMBI  yuel. mocobue st By30B / [B. B. Hazapos u ap.] ; mox pen. B. B.
Hazapoga, A. C. I'poackoro. - Mocksa : AkagemkHnura, 2007. - 372 ¢. : ui. - ABT.
yKa3aHbl Ha 000poTe THT. JI. - bubmumorp.: c¢. 369. - ISBN 978-5-94628-267-3 : 345-97.

6. Ilyrunnes, H.M. [Ipaktukym mo ¢pu3ndeckoi XumMuu [ DJIEKTPOHHBINA pecypce] : y4uel.
nocooue 1o "duzndeckoit xumun" i crienranbHocTe 020101 "Xumus", 020201
"Buonorus", 020803 "buoskonorus", 280202 "MHxeHepHas 3alIUTa OKpyKarouei
cpensl” U "OU3NYECKON M KOJUIOUIHOW XUMHM" [IJ1s crieruaibHocTe 260302
"TexHomorust peIObI U PbIOHBIX MPoAyKTOB", 260501 "TexHosorus NpoayKTOB
obmecrBennoro nuranus" / H. M. Ilyrunnes, H. I'. Boponbsko; ®@enep. areHTCTBO 1O
pBI00TIOBCTBY, MypMaH. roc. TeXH. YH-T. - DIIEKTPOH. TeKcToBbIe aH. (1 daiin : 1.6 MO).
- Mypmanck : M3n-Bo MI'TVY, 2008. - JlocTyn U3 J0KadbHOM ceTH MypMaH. ToC. TeXH.
yH-Ta. - 3ari. ¢ 3Kpasa. - Imeercs ned. ananor 2008 r.

7. Ilyrunnes, H.M. CoopHuk pacueTHO-TpaduecKux 3aJaHuil Mo pu3nyeckol XuMuH :
yue6. mocobue / H. M. Ilyrunnes, H. I'. Boponbko; M-Bo cen. xo3-Ba P® ; @enep.



areHTCTBO 110 phI0ONIOBCTBY ; MypMaH. Toc. TeXH. yH-T. - MypMmaHck : M3n-8o MI'TY,
2006. - 170 c. - bubmumorp.: ¢. 156-158.

6. IIpodeccnonajbHble 6a3bl JAHHBIX H HHGOPMAIHOHHbIE CIIPABOYHbIE CHCTEMBI

1) Tocyoapcmeennas cucmema npagosou ungopmayuu - OQUYUALLHLLIL UHMEPHem-
nopman npasosou ungopmayuu- URL: http://pravo.gov.ru
2) Ungpopmayuonnas cucmema «EOunoe okHo docmyna k 00pazo8amenbHbiM pecypcamy
- URL: http://window.edu.ru
3) Cnpasouno-npasosas cucmema. Koncyromanm ILuioc - URL: http://www.consultant.ru/
4) DnexkTpoHHo-0nOIMOTeuHast cuctemMa «M3marenscrBa «JIAHD» http://e.lanbook
5) DnekTpoHHO-OMOIHOTEYHAs chcTeMa «Y HUBEPCUTETCKas OMOIMOTEKa OHIaiH»
http://bibli
6) DnekTpoHHO-0ubOIMOoTeYHas cucTeMa «KOHCYIbTaHT CTYICHTa»
http://www.studentlibrary.ru/
Martepuansl, HAXOASIIUECS B CBOOOIHOM JOCTYIIC Ha CIEAYIONINX CaiTax:
http://chemexpress.fatal.ru
http://www.xumuk.ru
http://wikipedia.ru
http://www.chemport.ru
http://djvu-inf.narod.ru/nclib.htm

7. TlepeyeHb JIMIIEH3MOHHOT0 M CBOOOJHO PACHPOCTPAHAEMOr0 MPOrPaAMMHOIO
obecneveHusi, B TOM YHCJIe OT€4eCTBEHHOI0 MPON3BOICTBA
1) Oghucnwiii nakem Microsoft Office 2007
2) Cucmema onmuueckozo pacnosnasanus mexcma ABBYY FineReader
3) . OducHsrit maker Microsoft Office 2010 Russian Academic OPEN, numen3us Ne
47233444 ot 30.07.2010 (moroBop 32/285 ot 27.07.2010 1.)
4) AntuBupyc Dr.Web Desktop Security Suite (koMIIeKCHasi 3aluTa), aHTHUBHPYC
Dr.Web Server Security Suite (cepBepHnbiit) (moroBop Ne7689 ot 23.07.2018, noroBop Ne7236
ot 03.11.2017, norosop Ne810-000046 ot 26.06.2017)

8. ObecneueHne 0CBOEHUs TUCHUILIMHBI JIMI ¢ HHBAJTUAHOCTHIO M1 OB3

OOyuaronuecs U3 yncina MHBaIMI0B U ull ¢ OB3 oOecnieunBaroTcst NeyaTHHIMU U (MJITH)
AIIEKTPOHHBIMHU 00pa30BaTEIbHBIMU PECYpCaMu B pOopMax, alaliTUPOBAHHBIX K OTPAHUYEHUSIM UX
3J10pOBBbSL.

9. MarepuajbHO-TeXHHYECKOe o0ecrneyeHWe TUCHMIVIMHBI  TIPEICTAaBICHO B
npuioxennun k OIIOIl «MarepuanbHO-TEXHUUYECKHE YCIOBUS pean3alui 00pa3oBaTelbHOM
mporpaMmb» 1 BKIIFOYACT:

- yueOHblE ayIUTOPUM [UIS TPOBEIACHUS YUYEOHBIX 3aHATHH, MPETyCMOTPEHHBIX
nporpaMMoil OakanaBpuaTa, OCHAIICHHBIE OOOPYJOBAaHWEM U TEXHHUYECKUMHU CpPEICTBAMU
o0yueHHs;

- MOMEIICHUsI  JUII  CaMOCTOSITENIbHOW ~ paboThl  OOYyYaromuxcs,  OCHAIlEHHBIE
KOMITbIOTEPHOM TEXHUKON C BO3MOKHOCTBIO MOJIKIIOUEHUs K ceTu «MHTepHeT» u obecrieueHuem
JIOCTYTIA K 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa3oBarenbHol cpene MAY;

- 1aboparopusi (pU3NUECKON U KOJUTOUTHON XUMHUH

JlomyckaeTcsi/He JommycKaeTcsl 3aMeHa 000pyA0BaHUS €ro BUPTYyaJbHBIMH aHAJIOTaMH.


http://pravo.gov.ru/
http://window.edu.ru/
http://www.consultant.ru/
http://e.lanbook/
http://bibli/
http://www.studentlibrary.ru/
http://chemexpress.fatal.ru/
http://www.xumuk.ru/
http://wikipedia.ru/
http://www.chemport.ru/
http://djvu-inf.narod.ru/nclib.htm

10. Pacnpenesienue TPy10€eMKOCTH 110 BUAAM Y4eOHOM eI TeJTbHOCTH

Tabmuma 1 - Pacnipenenenue Tpy10eMKOCTH

Bun yaebnoit
JeATEITBHOCTH

Pacnpenenenue Tpya0eMKOCTH IUCHUIUIMHBI (MOAYJIS) IO hopmam oOydeHUs

Ovynag

O4HO-3a04HAs

3aouHas

Cemectp

Bcero
JacoB

Cemectp Bcero

4aCoB

Cemectp/Kypc

Bcero
4aCcoB

Jlexknnu

18

18

IIpakTuyeckue
3aHATHUS

JlaGoparopHbie
paboThI

72

72

IIpakTnyeckue
paboThI

16

16

CamocrosTebpHas
paborta

IloxroroBka k
IIPOMEXYTOYHON
aTTecTaluu

36

36

Bcero yacos
o JUCHHUILINHE

/ u3 HUX B hopme
MPaKTUYECKOM
MIOJITOTOBKH

144

144

CDOpMLI HpOMe)KYTOqHOﬁ ATTCCTAllMU U TCKYIICTO KOHTPOJIA

OK3aMeH

+

3auer/3a4er c
OLICHKO

Kypcosas
(mpoexT)

pabota

KommuecTtso
pacyeTHo-
rpaduyeckux pabot

KommmaectBo
KOHTPOJIBbHBIX
pabot

KommuecTtso
pedeparon

KomnnuectBo 3cce




Ilepedennb Ja0opaTOpHBLIX padoT o4YHass ¢opma 00yUeHust

Ne
o\ Tembl 1a00paTOPHBIX padoT
1 2
Ounasn dopma
OnpezneneHne MHTErpabHON TEIUIOTH PpACTBOPEHUS XOPOLIO paCTBOPUMOM COJIH.
2 | ®oToMeTpUYECKOE U3YUCHNE KHHETUKH Pa3JI0KEHU] KOMIUIEKCHOTO HOHA TPUOKcaaTa
Maprasiia.
3 | PedpakToMETpHS U CTPOCHHE MOJIEKYIT
4 | N3yuenne 31eKTpUUECKOil IPOBOAMMOCTH PACTBOPOB HIEKTPOIHTOB
5 | Onpenenenne MOBEPXHOCTHOrO HATsHKEHUs pacTBopa [TAB Ha rpaHHMIE ¢ BO3IYXOM.
6 | Wsyuenne agcopbuun OpranuIecKuX KHCIOT Ha yIiIe.
7 | Onpenesnenue >1eKTPOKMHETHYECKOTO TIOTEHIIMANIA 30151 THAPOKCUIA JKele3a
ANEKTPOPOPETUUECKUM METOIOM.
8 | Ompenenenne nopora SMEKTPOTUTHON KOATY/IAIMH KOJIOMIHBIX PACTBOPOB BU3YaTbHBIM
METOJIOM.
9 | Msyuenue Koaryasuuu U cTabuIM3auy 30515 ruapokcuna xeiesa (11)
TypOUIUMETPUUECKUM METOAOM
10 | Monyuenue u oumCTKA KOIIONIHBIX PACTBOPOB.
11 .
CeavMeHTallMOHHBIIN aHAIN3 CYCIIEH3UU ITOPOLIKa
12
Onpezaenenue pazMepa 4acTHIL AUCHEPCHBIX CUCTEM TYPOUINMETPUUIECKUM METOAOM
13 .
Omnpenenenne BA3KOCTH KUIKOCTEN € OMOIIBIO KallUJUIIPHOTO BUCKO3UMETpa
OnpezneneHne MOJIEKYISIPHONW MacChl NOJIMMEPa BUCKO3UMETPHUECKUM METOZI0M
14 .
[TonyueHue neH, N3yuyeHue UX CBOICTB
15 . .
[TonryueHnue sMynbcuid, U3y4YE€HUE UX CBOICTB
Ilepeyennb npakTHYECKUX 3aHATHI 110 opMaM 00ydeHust
Ne .
o\ TeMbl NpakTHYECKUX 3aHATHI
1 2
Ounas gopma
1 | Xumnueckas TepMOJMHAMHKA
2 | XumMuueckas KHHETHKa
3 | [loBepxHOCTHBIE IBICHUSA. AJCOPOLIHs
4 | DIeKTpONOBEPXHOCTHBIE SIBIICHUS
5 | YCcTOHYMBOCTD U KOATyJISALUS TUCHIEPCHBIX CHCTEM
6 | Bumsl qucnepcHBIX CHCTEM: KOJUIOUIHBIE PACTBOPHI, SMYIBCHH, TICHBI




