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IMosicuuTeILHAS 3aNIMCKA

O0beM gUCIUIUIMHLL 4 3. €.
1. Pe3yabraThl 00y4yeHUs 1O AUCHUINIMHE, COOTHECEHHBIE C MHANKATOPAMH JOCTHXKCHUS

KOMIIETEHIINH, yCTAaHOBJICHHBIMU 00pa30BaTeNIbHOI MporpaMmon

peau3yeTCs B YaCTH:
Croco6eH MpoBOIUTE
AKCIIEPUMCHTAIILHBIC
HCCICAOBAHMS U
HUCIBITaHMS 10 3aJaHHOM
METOAUKE, HAOIIOAEHHS 1
u3MepeHusi, 00padaThBaTh
Y UHTEPIPETUPOBATH
JKCIIEPUMEHTAITbHBIE
JIaHHbIE, IPUMEHSIS,
(U3NKO-XUMHUYECKHE,

METOAAaMH HCCIEAOBAHUS U
aHanm3a B chepe CBoe
npodeccuoHaIbHON
JeSITeTbHOCTH
NJ-20I1K-7

[IpumensieT coBpeMeHHbIC
(U3NKO-XMMHUYECKHE,
XUMHYECKHE, METOJIBI B
npodeccnoHaTbHON
JeSITETBHOCTH

KoMmnereHnnun NuaukaTopsl Pe3yabTaThl 00yueHus nmo
JMOCTHKEHHUS AMCUUNJIMHe (MOLYJII0)
KOMIIeTeHIU i
OIIK-7. WJI-10I1K-7 3namo: HU3MKO- ¥ KOJUIOMIHO-
Komnerenmust Bnaneer coBpeMeHHBIMU XMMHYECKHE OCHOBBI IPOTEKAHHUS

MIPOIIECCOB B AHMCIIEPCHBIX
cucrteMax

Ymems: ucnonn3oBaTh puMKO-
XMMHUYECKUE U KOJIOHTHO-
XUMUYECKHUE CBOMCTBA
JIUCTIEPCHBIX CHCTEM TIPH
pelieHnn  TPOQEeCCHOHATBHBIX
3a]1a4; CIOJIh30BATh OCHOBHEIE
preMbl 00padOTKH
SKCIICPUMCHTAJIBHBIX JaHHBIX]
Bnaoems: naBblKaMu

XUMHUHCCKHE, MCTO/BI IMOCTaHOBKH SKCIIEPUMEHTA U

00pabOTKHN SKCIIEPUMEHTATBHBIX
PE3yJIbTaTOB; HABBIKAMH
BBITIOJTHEHHS] XUMUYECKHX
abOPaTOPHBIX OIMEPAITHH.

2. ConepxaHue IMCUMILTUHBI

Tema 1. [IpeameT u conepkanne Kypca GU3NIECKON U KOJUIOUAHOU XuMUU. Pob 1 MeTo b1
(bu3NYECKOI U KOJUIOMIHON XUMHUU B TEXHOJIIOTUHA TPOAYKTOB OOIIIECTBEHHOTO TUTAHMS.
Xumudeckasi TepMouHaMuka. OCHOBHBIE TEPMOAMHAMUYECKUE TTOHSATHS U OTIPEICTICHUSI.
[1epBeIit 3akoH TepMoanHaMuKU. Tepmoxumus. 3akoH ['ecca u cineacTBus u3 Hero. Pacuer
TETJTIOBBIX A (PEKTOB XMMHUYECKUX MPOIeccOB BTOpoii 3aKk0H TEPMOIMHAMUKN. DHTPOIIHS.
N3MeHeHune SHTPONUU KaKk KPUTEPUN CaMOIIPOU3BOJIBHOCTH M PAaBHOBECHS IIpolLiecca B
M30JIMPOBAHHOM cucteme. TepMoanHaMuyeckue nmoTeHuansl. Kpurepun HanpaBieHus
CaMOIIPOM3BOJILHOIO IPOLIECCA U PABHOBECHS.

Tema 2. Xumnueckas kuHetuka. PactBopbl. CKOpOCTb XUMHUUECKON peakIMu. 3aKOH
neicTByromux mace. O01as xapakTepucTuKa pacTBOPOB. PacTBOPHI 2IEKTPOIUTOB U
HE3JIEKTPOoJUTOB. KoJumuratuBHbIE CBOMCTBA PACTBOPOB.

Tema 3. OcHOBHbBIE TOHATHUS KOJUIOMIHOM XuMuu. KoJsioniHoe COCTOsSIHUE BEIlIeCTBA.
['eTeporeHHOCTD, TUCTIEPCHOCTD, YACIbHAS TOBEPXHOCTh Kimaccudukaims qTucnepcHbIX CUCTEM
M0 pa3Mepy YacTHUIl AUCTIEPCHOMN (ha3bl, O arperaTHOMY COCTOSIHUIO (ha3.

IToBepxHOCTHBIE ABIeHUA. [[OBEpXHOCTHAS SHEPIUs U MOBEPXHOCTHOE HATSHKEHNE HA TPAHUIIE
pazznena ¢a3. AmcopOrus ra3000pa3HBIX U PACTBOPEHHBIX BEIIECTB Ha TBEPOW MOBEPXHOCTH.
Vpasuenus Jlearmiopa, @peitaannxa,bOT. AncopOuus Ha TpaHUIlEe pa3aesa KHUIKOCTh — ras.
VYpasaenne ['n60ca. [ToHsATHE 0 MOBEpXHOCTHO-aKTUBHBIX BemiecTBax (IIAB).

Tema 4. DnekTpuueckre CBONCTBA IUCIIEPCHBIX CUCTEM. MexaHU3Mbl 00pa3oBaHus U
CTPOEHHE IBOMHOTO AIEKTPUUYECKOTO CIIOSI  DIEKTPOKMHETUYECKUE SIBICHUS: AIeKTpodopes,
ANEKTPOOCMOC, TOTEHIIMAII TEUECHHS, TOTEHIHAN ceUMeHTalnu. [IpakTrnieckoe mpuMeHeHne



3JIEKTPOKUHETUYECKUX SIBJICHUN.

Tema S. YCcTOMYMBOCTD U KOATYJISILUSA JUCIIEPCHBIX CUCTEM. BUBI yCTOMYMBOCTH
JIUCIiepcHBIX cucteM. Teopus ycrounBoctr u koaryssnun JIJIDPO. Koarymsaius ruapodhoOHbIX
30JIEH: ITOPOT KOAryJIsiLUU, METOIBI €0 onpenaencHus. KuHeTnueckue 3aKOHOMEPHOCTH
KOaryJisiliuH.

Tema 6. MoJiekyJIIpHO-KUHETUYECKHE U ONTUYECKUE CBOMCTBA JIUCIIEPCHBIX CUCTEM.
bpoynoBckoe nBuxkenue, auddysus, ocMoc. CeuMeHTaus B AUCIIEPCHBIX cucTeMax. Buibl
CEIMMEHTAllMOHHBIX KpUBbIX. 3aKkoH CToKkca. PaccessHue cBera. YpaBHeHue Panes, ero
npumeHenue. [lornomenne ceera. ONTHYECKUE METO/IBI aHAIN3A AUCIIEPCHOCTH.

Tema 7. Bunel nucnepcHsix cucteM. KosmonaHble pacTBOPBI: CBOMCTBA, ITOJIYYEHUE, OYUCTKA.
I1enbl, 3MyabCUH, a3PO30JIMU: OJIYYEHUE, CBOWCTBA, IPUMEHEHHUE B MUIEBON MPOMBIIIJIEHHOCTH.

3. Ilepedyenb y4eOHO-MeTOAUYECKOT0 O0ecTieYeHUs AU CHMIIINHBI

- MyJbTUMEIUHHbIE NpPE3eHTAllMOHHbIE MaTepualbl MO AucHuIIMHEe «Dusnueckas u
KOJUIOMJIHAs XUMUSD IPEJCTABIIECHBI B 3J1eKTpoHHOM Kypce B OUOC MI'TVY;

- METOJIMYECKHE YyKa3aHUsl K BBINOJHEHUIO JIaOOpPaTOPHBIX, KOHTPOJBHBIX pPaboT
IpeJICTaBIEeHbI B 3JIeKTpoHHOM Kypce B OUOC MI'TV;

- METOAMYECKHE MaTepHaJIbl AJIs1 00YyYaIOLIMXCS 110 OCBOSHHIO JUCHUIUIMHBI MPEICTaBICHBI
Ha o¢unuanbHoM caiite MI'TY B paznene «Hdpopmanus no oOpa3zoBaTenbHbIM IPOrpaMMaM, B
TOM YMCJI€ aAaTUPOBAHHBIMY.

4. ®oH/ OLCHOYHBIX CPEACTB M0 JUCHHILINHE
®onp oueHouHbIx cpenacTtB (POC) sBnseTcss OTAEIbHBIM KOMIIOHEHTOM 00pa30BaTelbHOM
IporpaMmsl, pazpaboTaH B (opMe OTAEIBHOIO JOKYMEHTA, IPE/ICTaB/IeH HAa O(QUIMATILHOM CalTe
MITY B pasgene «Hpopmanus no oOpazoBaTelbHBIM IIporpaMMaM, B TOM 4YHCIIE
anantupoBaHHbIM». @POC BKIIOYaeT B ceOsl:
- IIepeyeHb KOMIIETEHIIMH ¢ yKa3aHHEM 3TaroB UX (pOpMHPOBAHUS B MPOI[ECCE OCBOCHUS
JUCLIUIIHBL,
- 3a/1aHUS TEKYIIEro KOHTPOJIS;
- 3a/1aHUs IPOMEXKYTOYHOM aTTeCTallVH;
- 3a/1aHUS BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMUs.

5. IlepeyeHb OCHOBHOM M JONOJTHUTEJLHOMH YUueOHOI JuTepaTypbl (II€4aTHbIE U3/1aHNUS,
AIIEKTPOHHBIE YUeOHbIE H3AaHUS U (W) PECypPChI SJIEKTPOHHO-OMOTNOTEYHBIX CHCTEM )
OcHoBHasi JuTepaTypa

1. ®ponos, F0.I'. Kypc xommouaHoit xumuu. [I0BepXHOCTHBIE SIBICHUS U TUCTIEPCHBIC
cucteMbl: yueOHuk 1iis1 By3oB / FO. I'. @ponos. - 2-e u3na., nepepad. u goi. - Mocksa:
Xumus, 1989. - 464 c.: un. - ISBN 5-7245-0244-5

2. XwmenpHunkui, P.A. ®usndeckas u KoJUIOUIHAS XUMUS | Y9eOHUK /71 By30B / P. A.
XMenpHUNKHH. - MockBa : Beicmr. mk., 1988. - 400 c. : un. - ISBN 5-06-001257-3 : 43-20.

3. Komnouanas xumus : yueoHuk uist 6akanaspos / E. JI. Illykun, A. B. Ilepuos, E. A.
AwmenuHa. - 6-e 3. - Mocksa : FOpaiT, 2012. - 443, [1] c. : un. - (bakanaBp). - bubmmorp.:
c.433. - ISBN 978-5-9916-1619-5 : 315-48

4. Crpombepr, A.I'. ®usnyeckas xumus : yaueOHuK 1 By30B / A. I'. Crpombepr, /1. I1.
Cemuenko; non pea. A. I'. Ctpombepra. - 5-e u3n., ucnp. - Mocksa : Beicmi. mik., 2003. - 527
c.: ui. - ISBN 5-06-003627-8 :176-40
JlonmosiHuTEILHAS JIUTEPATYPa


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/

1. COopHuMK pacueTHO-rpapuyeckux 3aZaHud © 3a7a4 [0 KOJUIOMJHOH XHUMHUH

[DnekTpoHHBIN pecypc] : yueb. mocobue mo muctumuHaM "KomtougHas xumus" s
crneruanbsHocTeit 020101.65 "Xumua", 020201.65 "buomnorusg", 020803.65 "buoskonorus"
u "dusnueckas u kojutouaHas xumua" g cuenuaiabHoctd 270112.65 "BonocHabxenue
u BogootBeaenue" / H. I'. Boponbko; denep. areHTCTBO MO pbIO0IOBCTBY, MypMaH. roc.
TEXH. YH-T. - DJIEKTPOH. TeKCcTOBbIC naH. (1 ¢aiin : 1.3 M6). - Mypmanck : U3a-so MI'TY,
20009. - Hoctym u3 JIokajibHOM ceTu MypMaH. roc. TeXH. yH-Ta. - 3ari. ¢ 3kpaHa. - Umeercs
ney. ananor 2009 r.

Konoanosa, 1. H. [IoBepXHOCTHBIE SIBJIEHUS, TUCIEPCHBIE CUCTEMBI B IUIIEBOM
TEeXHOJIOTHH : yueb. nmocodue s By30B / M. H. Konosanosa; M-Bo cen. xo3-Ba Poc.
Oeneparun ; Degep. areHTCTBO MO PHIOOIOBCTBY, MypMaH. TOC. TeXH. YH-T. - [2-€ U31L.,
nepepad.]. - Mypmanck : Uza-so MI'TY, 2006. - 97 c. : ui. - IMeercs 37€KTpOH. aHAJIOT
2006 r. - bubmmorp.: c. 95-97. - ISBN 5-86185-270-7 : 224-92

Konogainoga, 1. H. Ilpaktukym 1o ¢gusndeckoil u KOJJIOUTHOM XUMUH (3a1a4H U
pacueTHo-rpaduyecKkue 3aganus mo GU3NIECKO U KOJUIOUIHON XUMUN) : yuel. mocodue
JUTSL CTYJICHTOB BY30B, 00y4Jaromuxcs 1mo cnenuanbaoctu 271200 "TexHomorus
MPOYKTOB OOIIECTBEHHOTO MUTAHUS" HAMIPABIICHUS MOJATOT. AUIJIOMHUP. CIICIUATHCTA
655700 "TexHoa0rus IPOAOBOJIIBCTBEHHBIX ITPOJYKTOB CIIEUAIBHOIO HA3HAYECHUS U
00IIeCTBEHHOT0 MUTAHKS | 10 crienaabHocTsIM 170000 "MamyHb ¥ anmaparthbl
numeBbIx npou3BoacT", 271300 "[uimeBast HH>XEHEPUsT MATIBIX MPEATPUATHI"
HaIpaBJIeHUs MOATOT. TUIIOMHp. crienuanucta 655800 "[Tumeas nrxenepus" / U. H.
Konosanosa, I'. 1. bepectoBa; M-Bo ceil. xo3-Ba Poc. ®enepanuu ; Penep. areHTCTBO 1O
pBIO0IIOBCTBY, MypMaH. roc. TexH. yH-T. - Mypmanck : MI'TVY, 2005. - 111 c.

®dusnyueckast ¥ KOJUIOUIHAS XUMHUS [ DIEKTPOHHBIA pecypc| : METOI. YKa3aHUs s
CaMOCTOSAT. paboThI cTy1eHTOB crnennanbHocTelt 271000 "TexHonorus pbiObl U pbIOHBIX
npoayktos", 271200 "TexHonorus npoyKToB odmecTBeHHoro nuranus”. Y. 2.
Komnonanas xumus / I'oc. koM. Poc. @enepannu no peidosoBcTBY, MypMaH. Toc. TEXH.
yH-T, Kad. xumun ; coct. U. H. KonoBanona. - DnekTpoH. TekcToBbie aaH. (1 ¢aiin : 385
K6). - Mypmanck : Uzn-so MI'TY, 2003. - JlocTyn U3 1oKanbHOM ceth Mypmas. roc.
TEXH. yH-Ta. - 3arj. ¢ FKpaHa.

[TpakTHKyM M 3ala4HUK O KOJUIOMIHOM XUMUU : TOBEPXHOCTHBIE SIBJICHUS U
JUCTIEPCHBIE CUCTEMBI : yueb. mocobue i By3oB / [B. B. Hazapos u 1p.] ; mog pex. B. B.
Hazapogsa, A. C. I'poackoro. - Mocksa : Akagemknura, 2007. - 372 c. : ui. - ABT.
yKa3aHbl Ha 000poTe THT. JI. - bubnuorp.: c. 369. - ISBN 978-5-94628-267-3 : 345-97.

[Tytuanes, H.M. [lpaktukym no ¢husudeckoit Xumun [ DIEKTPOHHBIN pecypc] : yueo.
nocobue 1o "dusnueckoit xumun" s crienranbHocTei 020101 "Xumusg", 020201
"Buonorusa", 020803 "buoskonorus", 280202 "MHxkeHepHas 3a1IUTa OKPYKAIOIIEH
cpenbl” 1 "OU3NUECKON U KOJIJTOUIHON XUMUU" 15 cienuaibHocTeit 260302
"TexHonorust pelObI U peIOHBIX MTPOYKTOB", 260501 "TexHon0rus NpoayKToB
obmectBenHoro nutanus" / H. M. Ilyrunnes, H. I'. Boponsko; @enep. areHTCTBO 110
pBI00TIOBCTBY, MypMaH. roc. TeXH. YH-T. - DJIEKTPOH. TeKCTOBbIE N1aH. (1 ¢aiin : 1.6 MO).
- Mypmanck : U3n-so MI'TY, 2008. - [Joctyn U3 IokaiabHON ceTM MypMaH. roc. TEXH.
YH-Ta. - 3ari. ¢ 3kpaHa. - imeercs neu. anaior 2008 r.

[Tytunues, H.M. COopHuK pacueTHO-rpapUuecKuX 3aJaHui 10 GU3NIECKON XUMUH :
yueb. nocobue / H. M. Ilytunues, H. I'. Boponsko; M-Bo cein. xo03-Ba P® ; denep.



areHTCTBO MO PHIOOJIOBCTBY ; MypMaH. roc. TexH. yH-T. - MypMmanck : U3n-8o MI'TY,
2006. - 170 c. - bubmuorp.: ¢. 156-158.

6. HpO(l)eCCI/IOHa.]'ILHLIe 0a3bl JAaHHbIX U nmbopMaunonﬂme CIIPaBOYHBIC CUCTEMbI

1) Tocyoapcmeennas cucmema npasogou urgopmayuu - OGUYUATLHBIL UHMEPHEN-
nopman npagosou ungopmayuu- URL: http.//pravo.gov.ru
2) Unghopmayuonnas cucmema « Eounoe okno oocmyna x oo6pazosamenbHbim pecypcamy»
- URL: http://window.edu.ru
3) Cnpasouno-npasosas cucmema. Koncynomanm [Lntoc - URL: hitp://www.consultant.ru/
4) DnekTpoHHO-OMOMMOTeUHas cuctema «M3narenbcrBa «JIAHDb» http://e.lanbook
5) DneKTpOHHO-0MOIMOTeUHAs cucTeMa « Y HUBEPCUTETCKas OMOIMOTeKa OHIIAH
http://bibli
6) DnekTpoHHO-0ubMoTeyHas cucrema « KoHCynbTaHT cTyieHTa
http://www.studentlibrary.ru/
Matepuaisl, HaXOASIIUECs B CBOOOHOM JIOCTYIIE Ha CIEAYIONMUX CalTax:
http://chemexpress.fatal.ru
http://www.xumuk.ru
http://wikipedia.ru
http://www.chemport.ru
http://djvu-inf.narod.ru/nclib.htm

7. IlepeyeHb JUIIEH3HOHHOT0 WU CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOIO
obecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 MPOM3BO/CTBA
1) Ogucnwiti nakem Microsoft Office 2007
2) Cucmema onmuyeckoeo pacnosnasanus mexcma ABBYY FineReader
3) . Oducusiii nmaker Microsoft Office 2010 Russian Academic OPEN, nunensust Ne
47233444 ot 30.07.2010 (morosop 32/285 ot 27.07.2010 1.)
4) Antusupyc Dr.Web Desktop Security Suite (koMIuIeKcHas 3aIinTa), aHTUBUPYC
Dr.Web Server Security Suite (cepBepnsiii) (moroBop Ne7689 ot 23.07.2018, moroBop Ne7236
ot 03.11.2017, noroop Ne810-000046 ot 26.06.2017)

8. ObGecneyenune oCBOCHUS AUCIUILIMHBI JIHI ¢ HHBAJIHAHOCTHIO 1 OB3

OObyuaromuecs U3 yrcia UHBaIUA0B U ul ¢ OB3 o0ecnieunBaroTCsl NEYaTHBIMU U (WIIH)
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamu B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSM HX
37I0POBBSI.

9. MaTepuajibHO-TeXHUYECKOe ofOecrnedeHHe TUCIUMIUHBI MPEJICTABICHO B
npunoxkenun Kk OIIOIT «MarepuanbHO-TEXHUYECKUE YCIIOBUS peain3aluu o0pa3oBaTelbHON
mporpaMmbl» U BKIHOYACT:

- yueOHBIC ayAWTOPUHM ISl TIPOBEICHHUS Y4YEOHBIX 3aHATHH, MPEAyCMOTPEHHBIX
porpaMMoi OakanaBpuara, OCHAIEHHBIE OOOpYJOBaHWEM H TEXHUYCCKUMH CPEICTBAMU
o0Oy4eHus;

- MIOMEIIEHUS  JUIsI  CaMOCTOSITENIbHOM ~ paboThl  OOyYaromuXcCsi,  OCHAIIEHHBIE
KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYeHUS K ceTh «IHTepHeT» U o0ecrieueHueM
JIOCTYTIA K DJIEKTPOHHOM HH(GOpMAIIMOHHO-00pa3oBarenbHoi cpene MI'TVY;

- naboparopust (HU3MUECKON U KOJUTOUIHONH XUMHUU

JlomyckaeTcsi/He 1onmycKaeTcs 3aMeHa 000pyA0BaHMsI €r0 BUPTYaJIbHbIMU aHAJIOTaMHU.


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. PacnpenesieHue TPy10€eMKOCTH 10 BHAAM Y4eOHOM 1eATeJIbHOCTH

Tabmuna 1 - Pacnipenenenue Tpy10eMKOCTH

Pacnipenenenue Tpy0eMKOCTH AUCUUIUIHHBI (MOIYJIs) 110 hopMam 00yueHust

Buz yqe6HOH1 Ounas OuHO-3209HAs 3aounas
OEATECIBHOCTHU Bcero
Cemectp Bcero Cemectp Bceero | Cemectp/Kypc 4ACOB
3 4acoB 4acoB
Jlekuun 18 18
[IpakTrueckue
3aHATHUS ]
JlaGopatopHsbie 7 7
palboThI
IIpakTHyeckue 16 16
palboThI
CamocrosTenpHas
pabora 2 2
IToaroroBka K
IPOMEKYTOYHOI 36 36
aTTECTAI[UU
Bcero yacon
10 AUCIHILTHHE 144 144

/ U3 HUX B opMme
MPaKTUYECKOU
MIOATOTOBKH

DOopMBI TPOMEKYT

OYHOM aTTeCTaluu 1 TCKYIICTO KOHTPOJIA

OK3aMeH

+

3auyer/3aueT C
OIIEHKOU

Kypcosas
(TIpoeKT)

paborta

Komunyectso
pacyeTHo-
rpaduyeckux padbot

KonnuectBo
KOHTPOJIBHBIX
pabot

Konunuectso
pedeparoB

KomnuectBo acce




Ilepedensb JadopaTopHbIX padoT ouyHast ¢opma o0yueHUs

Ne
Tembl 1a00paTOPpHBIX padoT
m\n
1 2
OuHnas ¢popma
1 | Onpenenenne nHTErpanbHON TEIUIOTHI PACTBOPEHMS XOPOLIO PACTBOPUMOM CONM.
2 | PoToMETPUUECKOE H3yYEHNE KHUHETHKHU Pa3JIOKEHUs KOMIUIEKCHOIO HOHA TPHOKCalaTa MapraHia.
3 | Pedpakromerpus u crpoenre MoneKyn
4 | Vsydenue a51eKTpuyIeCKO MPOBOIUMOCTH PACTBOPOB SIEKTPOIMTOB
5 | Onpenenenye NOBEPXHOCTHOTrO HATsKEHUS pacTBopa IIAB Ha rpanuie ¢ BO3IyXoM.
6 | M3yuenue ancopOuum opraHuyeckux KHMCIOT Ha YIJIE.
Omnpenenenue EKTPOKUHETUYECKOTO ITOTEHIIMAIA 30JIs1 THIPOKCHIA JKele3a
7 ANEKTPOPOPETHIECKUM METOIOM.
Omnpenenenue nopora IEKTPOIUTHON KOATYIISIIMN KOJUTOMIHBIX PACTBOPOB BU3YAJILHBIM
8 | metomom.
W3yuenne Koaryisiiuy U cTaduin3anuy 30518 runpokcua sxenesa (1) typounumerpuieckum
9 | metozom
10 HOJIy‘-ICHI/IC 1 OYHCTKA KOJJIOUJHBIX paCTBOPOB.
11 CenMMEHTaIMOHHBIN aHATN3 CyCIICH3UU TTOPOIIIKa
12 Omnpenenenue pazmepa 4acTHI[ TUCIIEPCHBIX CUCTEM TYPOHIUMETPHYECKUM METOJIOM
13 Omnpenenenue BA3KOCTH )KUAKOCTEH ¢ MOMOIIBIO KaIIMIITSIPHOTO BUCKO3UMETpa
Omnpenenenue MOJIEKYJISIPHOM MacChl OJMMEPa BUCKO3UMETPUIECKUM METOI0M
14 ITony4yeHue nex, U3yuyeHue Ux CBONCTB
15 [lonyyenue sMyabCUl, U3yUYEHUE UX CBOWCTB
Ilepeyenb npakTHYeCKUX 3aHATHH 110 popmMam 00ydeHHs
Ne .
- TeMbl NpakTUYeCKUX 3aHATUHI
1 2
Ounas popma
1 | Xumuueckas TepMOJUHAMUKA
2 | XuMH4YecKasi KHHETHUKA
3 | [loBepxHOCTHBIE sIBJICHUS. AICOPOIIHS
4 | D1eKTpOonOBEepXHOCTHBIE SIBJICHUS
5 | YcToiuMBOCTh M KOATYJISIIUS AUCIEPCHBIX CUCTEM
6 | Buapl gucnepcHbIX CUCTEM: KOJUIOUAHBIE PACTBOPHI, IMYJIbCUHU, TTEHBI
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