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1. Ilepeuyenn mIaHNpyeMbIX pe3yJIbTATOB 00yUeHHs M0 TUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJ1bTaTaMH 0CBOCHHUsI 00pa30BaTeIbHOM MPOrpaMMbl

(c opuenmayueii Ha Kapmuvl KOMNemeHyuti)

B pesynbrate ocBoeHs 00pa30BaTeabHON IPOrpaMMbl O0YUAIOLIUICS T0JIKEH OBJIAIETh
CIIEIYIOLMMU pe3ysbTaTaMy 00y4€eHHs 110 TUCLUILIMHE!

pacueTHO-TEOPETHICCKUX paboT ¢
HCII0JIb30BAHUEM TEOPETUYECKUX
OCHOB TPAJULIMOHHBIX U HOBBIX
pa3zienoB XUMUH

KaTeFOPI/Iﬂ (I)opanyeMaﬂ KO)I N HAUMCHOBAHMUEC PeSyJ'II)TaTLI oﬁyqe}mﬂ mo
(rpynma) KoMIleTeHust (¢ HHAHKATOPA 10CTHKEHUSA JTUCHUIIINHE
KOMHeTeHHHﬁl YKazaHnuem KO)Ia) KOMIICTCHIIMU
(mpu
HAaJUIUHU
OIIK)
OIIK-1 Crnocoben OIIK-1.1. CucremaTtm3upyer u 3HaTh: TEOPETHUECKIE OCHOBBI
AHAIIM3UPOBATE, aHANM3UPYET PE3YNbTATHI 0a30BBIX XUMUYECKUX JUCIUILIAH
XUMUYECKHUX IKCIICPUMCHTOB, YMeTh: pemarh THIOBbIC yIeOHbIC
Ob6menpodecc | UHTEPIPETUPOBATH U y o
HaOJIIOZICHU, I3MEPEHHH, a TAKXKE | 3a/1a4d 110 OCHOBHBIM (0a30BBIM)
HOHAJIBHBIC 0600uarh pe3yNbTaThl PAaCU€TOB CBOWCTB XUMHUYECKUM TUCIUILTHHAM
HaBBbIKH PE3YIbTAThI BCIICCTB U MAaTCpPUAJIOB Brnanets: HaBbIKaMH pabOTHI C
OKCIIEPUMEHTAIBHBIX y4€eGHOM JinTeparypoi 1no
¥ PacUeTHO- OCHOBHBIM XUMHUYECKUM
TCOPECTUUYCCKUX AMCTHITMHAM
6p . OIIK-1.2. Ilpennaraer YMeTh: BBINOIHITh CTAHAAPTHBIE
padoT XUMHICCKOH HHTEPIPETALHUIO PE3yIbTaTOB nercTBus (Kmaccuukamus
HaIpaBJICHHOCTH COOCTBEHHBIX SKCIIEPUMEHTOB 1 BEIIIECTB, COCTABJICHUE CXEM

MPOLIECCOB, CHCTEMATH3ALHs
JAHHBIX U T.II.) C y4ETOM
OCHOBHBIX TIOHSTHI 1 00IIKX
3aKOHOMEPHOCTEH,
(hopMyIHpyeMBIX B paMKax
0a30BbIX XUMHYECKUX JUCIMIUINH

OIIK-1.3. ®opmymupyer
3aKJIFOUEHHUS] ¥ BBIBOJIBI 110
pesynbTaTaM aHalu3a
JIMTEPATYPHBIX JaHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTAIBHBIX
U PaCYETHO-TEOPETUUECKUX PabOT
XUMHYECKOI HalpaBJICHHOCTH

YMeTb: BBINOIHATH CTaHIapTHBIE
nericTBus (kmaccuuKaus
BEIIIECTB, COCTaBIICHUE CXEM
MIPOIIECCOB, CHCTEMATH3ALHS
JAHHBIX U T.II.) C YYETOM
OCHOBHBIX TIOHSTHH 1 00IINX
3aKOHOMEPHOCTEH,
(opMyIHpYEeMbIX B paMKax
0a30BbIX XUMHYECKUX AUCIUILINH

OIIK-2 Cnocoben
MIPOBOJIUTH
XUMHYECKHI
IKCIEPUMEHT C
COOII0CHHEM
COBPEMEHHOTO
obopymoBaHus,
co0JII01as1 HOPMBI
TEXHHUKHU
0e30macHOCTH

OIIK-2.1. PaboraeT ¢
XUMHUYECCKHUMHU BCIICCTBAMHU C
cOOI0ICHHEM HOPM TEXHUKH
0e30IMacHOCTH

3HaTh: CTAaHAAPTHBIE METOMBI
MoJIy4€HuUs, I/II[CHTI/I(I)I/IKaI_[I/II/I u
UCCIIeJIOBaHNUS CBOMCTB BEIIECTB U
MaTepuajoB,paBuiIa 00paboTKu u
odopmileHns pe3ysIbTaToB
pabotsl, HopMmbl Th

OIIK-2.2. IIpoBoaUT CHHTE3
BEIIECTB U MaTEpHUAJIOB Pa3HOMI
HIPUPOABI C UCTIONB30BaHUEM
HUMEOIUXCS METOIUK

3HaTh: CTaHAAPTHBIE METOJIBI
TIOJTy4eHUs, MICHTH(OUKALINN 1
HCCIIEIOBAHMS CBOICTB BEILIECTB U
MaTepHalIoB,paBuiia 00paboTKH 1
oopmiteHns pe3yIIbTaToB
pabotsl, HopMmbI Th

YMeTh: MPOBOAUTH MPOCThIE
XMMHUYECKHE OMBITHI 10
Mpe/IaraeéMbiM METO/IMKaM

! VxaswiBaercs Tonpko aua YK u OIIK (npyu Hanw4aum).




Bnanets 0a30BBIMU HaBBIKAMH
MIPOBEACHUS XUMHUYECKOTO
9KCIIEPUMEHTA U O(OPMIICHHS €T0

pe3yJIbTaToB
OIIK-2.3. [IpoBoauT craHgapTHeIe | 3HATh: CTaHJAPTHBIE METOBI
oTeparyy JUIsl ONpeeIeHHs TIOJTy4eHHsI, MICHTH()UKALIMN 1
XHMHYECKOT0 U (pa30BOro cocTaBa | MCCIEAOBAHUS CBOWCTB BEIIECTB U
BEILECTB ¥ MaTepuaioB Ha UX MaTepHalloB,paBuiia 00paboTKH U
OCHOBE oopmiteHns pe3yIbTaTOB

pabots1, HopMmbl Th

YMeTb: IPOBOAUTE NIPOCTHIE
XUMHYECKHE OIIBITHI 110
npeyIaraeMbIM METOIHKaM

OIIK-2.4. ITpoBoauT MiccaenoBaHus | 3HATH: CTAHAAPTHBIC METOBI

CBOMCTB BEIIIECTB U MaTepuajioB C noJIyucHus, I/I)IGHTI/I(I)I/IKaI_[I/II/I n
HCIIOJIB30BAHUCM cepnﬁﬂoro HCCJICIOBAaHUS CBOMCTB BEIIECCTB U
Hay4YHOI'O 060py,u013aHI/m MaTepuaioB,lIpaBujia O6pa6OTKI/I n

oopmileHHs pe3yIIbTaToB
pabotsl, Hopmbl Th

2. Leab u MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTebHOil MPOrpaMMbl

Jucrunnna «KosionaHas XuMus» OTHOCUTCS K 030601 9aCTH.
Juctuminza usydaercst Ha 4 kypce B 8 ceMectpe.

[lenp Kypca KOJUIOUIHON XMMHUHU — O3HAKOMUTH CTYJIEHTOB C OCHOBAMHU COBPEMEHHOTO YUCHHS
0 AMCTIEPCHOM (HaHO) COCTOSIHUU BEILECTBA, TOBEPXHOCTHBIX SIBJICHUSX B TUCIEPCHBIX CHCTEMax, AaTh
MPEACTABICHUE O TEOPETHUYECKOW MU SKCIEPUMEHTAIBHOW 0aze, a TakkKe O MEXIUCIUIUTMHAPHOM
xapaktepe U 00 OCHOBHBIX IIEPCIIEKTUBAX U MPOOJIeMax 3TOM OOIMIMPHON 00JIaCTH XUMHH. 3a7auu Kypca
— JaTh 4ETKOE MPEICTaBICHNE O (PYHIAMEHTATBHBIX TEOPETUICCKIX M IKCIIEPHUMEHTAIBHBIX OCHOBAX
KOJUTOMIHON XUMUU B €€ COBPEMEHHOM COCTOSHHH, a TaKKe MOHUMaHHE MPHUPOAbl U MEXaHU3MOB
MPOIIECCOB, MPOTEKAIOIINX B MUKPOTETEPOTE€HHBIX CHCTEMAX.
J11s 0OCBOGHUS TUCITUILIMHBI HEOOXOIMMBI KOMITETEHITNH, C(POPMHUPOBAHHBIC B paMKaX U3YYCHUS
CJIEYIOIINUX AUCITUTUINH:

b1.5.05 OKOHOMMKA
b1.b.06 Maremartuka
b1.5.09 ®dusuka
b1.b.10 Heoprannueckas xumus
b1.b.11 AHauTHYECKass XUMHUS
b1.b.12 Oprannyeckasi XuMus
b1.b.13 dusnyeckas XuMHus
3. Coaepixanue pado4eit nporpaMmMsl (00beM JMCHUILIHHBI, TUIIBI U BUABI Y4eOHbBIX

3aHATHH, y4eOHO-MeTOAN4YecKoe o0ecrneyeHne CaMOCTOSITeIbHOM PadoThl 00y4AOIIMXCS)
Copnep:xanue paboueit mporpaMMmsl npeactasieHo B [Ipunoxenun Ne 1 .
4. ®oH/ OLICHOYHBIX CPEACTB M0 AMCHUILIMHE
4.1. IlepeyeHb KOMIETEHIUH C yKa3aHHeM 3TanoB MX (opMHpPOBaHHSI B Npolecce OCBOCHHUS

oOpasoBaTe/ibHOW mnporpammbl. OnucaHue mnokasarejed M KpPUTEPUEB OLECHUBAHUSA
KOMIIeTEHIIHI HA PA3JIMYHBIX 3Tanax ux GoOpMUPOBAHNS, ONNUCAHUE IKAJ OLlEHUBAHUS



Koxa u popmyiupoBka KoMIeTeHIMH

OIIK-1 CnocobeH aHanu3upoBaTh, HHTEPIPETUPOBATh U 0000IIATH PE3yIbTaThl HIKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PA0OT XUMHUYECKON

HaIPaBJICHHOCTH.
Kon n PesyabTarhl Kpurepuu oniennBanust pe3ysibTaToB 00yUEHHS
HAHMMEHOBaHHUe 00yuyeHus1 no
HHANKATOpPa AUCHHILINHE 2 3
AOCTHKEHU S («Heynosinets 4 («Xoporio») 5 («OTnuuHO»)
(«Y 1OBIETBOPUTENBHOY)
KOMIIeTCHIM U OPUTEIBHO»)
OIIK-1.1. 3Hath: Teoperuyeckue | 3arpyansiercs | meer npeacrasienue o | meer npeacrasienue o | Mimeer ueTkoe, NenocTHoe
CucremaTusupyer u OCHOBBI 0a30BbIX B COJICpKAHUU OTACIBHBIX | COJACPKAHUU OCHOBHBIX | MPEACTABICHHUE O
aHAIU3UPYET XUMHUYECKUX ONpeAeNCHU! | XUMUYECKUX TUCIHILINH, | y4eOHBIX KypCOB MO COJIepKaHUU OCHOBHBIX
pe3yiabTaThl JTUCIUTUTIH 0a30BbIX 3HAeT TEPMUHOJIOTHIO, XUMUH, 3HAET XUMHUYECKUX KYPCOB U
XUMHUYECKUX MOHATUN U OCHOBHBIE 3aKOHBI TEPMUHOJIOTHIO, 001X 3aKOHOMEPHOCTSIX
AKCIIEPUMEHTOB, (OPMYJIMPOBK | XUMHUU, HO JOITYCKAET OCHOBHBIE 3aKOHBI U XUMHUYECKUX MPOIIECCOB,
HaOII0IeHUH, € OCHOBHBIX HETOYHOCTH B MMOHUMAET CYIIHOCTh M3y4aeMbIX B paMKax
U3MEPEHUH, a TAKXKE 3aKOHOB (bopMynupoBKax 00X OCHOBHBIX XMMUYECKUX
pe3yibTaThl pacCueTOB XUMUU 3aKOHOMEPHOCTEH, JUCUHUTLIINH
CBOMCTB BEIIECTB U M3y4aeMbIX B paMKax
MaTepuaioB 0a30BBIX XUMUYECKUX
JACIUATIITAH
YMeTs: pemarh He ymeer YMeeT peliars TUIIOBbIE | YMeEeT peniaTh YwMeer pemiars 3a1auu
TUTIOBBIE yUeOHBIE 3a/1auu U3 0a30BBIX KOMOWHHUPOBAHHBIE MTOBBIIIIEHHOM CII0KHOCTH
3a/1a4u 10 OCHOBHBIM KYpPCOB XUMHUH 3aa4u U3 0a30BbIX 13 0a30BBIX KYpCOB
(6a30BbIM) KYpCOB XUMHH XUMHUHU
XUMHUYECKUM
JTUCITUTITHHAM
Bnaners: HaBbikamMu He Bnageer Bnaneer HaBbikaMu Bnaneer HaBbikamMu Bnaneer HaBbikamMu

paboThl ¢ yueOHOI
JIUTEPaTypou 1o
OCHOBHBIM
XUMHYECKUM
JUCIUILIINHAM

BOCIIPOU3BEICHUS
OCBOEHHOTO Y4e€OHOTO
Marepualia mo OCHOBHBIM
XUMHYECKUM
JIACIUTIIIMHAM

CaMOCTOSITEITEHOTO
W3YYEHHUS OTACTHHBIX
pazzenoB yueOHOM
JTUTEPATYPHI O
OCHOBHBIM XUMHUYCCKUM

KPUTHYECKOTO aHaIN3a
yuebHoil nH(popMaIK 1o
OCHOBHBIM pa3zenaM
XUMUH, GOPMYTUPOBKU
BBIBOJIOB U YJ4aCTHS B




JUCLHUIIIIMHAM U
00CYXICHUSI OCBOCHHOTO
Marepuaia

JTUCKYCCHH IO YU4eOHBIM
BOIIPOCaM

OIIK-1.2. Tlpennaraer | YMeTh: BBIIOJIHSTH He ymeer Ymeer YMeeT cocTaBiATh YMeeT nporHo3upoBaTh
HWHTEPIPETAIIIO CTaHJapTHbIE ICUCTBUS WHTEPIPETUPOBATH CXEMBI MPOIIECCOB C PE3yJIbTaThl HECIOKHBIX
pe3yabTaToOB (xmaccuduxarnus pe3ynbTaThl WCIIO0JIb30BAaHUEM 3HAHUM | MTOCJIEI0BATEIbHOCTEN
COOCTBEHHBIX BELIECTB, COCTABIICHUE OTHOCHUTEJIBHO ITPOCTBIX | OCHOBHBIX XUMUYECKUX | XUMHUYECKHUX PEaKLUi ¢
SKCIIEPUMEHTOB U CXEM MPOLECCOB, XUMHUYECKHUX MTPOLIECCOB | TMCLMILINH, HO Y4eToM 00InX
pacueTHo- CUCTEMAaTU3aLUs C UCIOJIb30BAaHUEM JIOITYCKaeT OTAEIJIbHbIE 3aKOHOMEPHOCTEN
TEOpeTUYeCKNX paboT | JaHHBIX U T.IL.) C OOILIMX MPeICTaBICHUN U | HETOYHOCTHU IpU MIPOLIECCOB, N3yYaEMbIX B
C MCII0JIb30BaHUEM Y4€TOM OCHOBHBIX 3aKOHOMEPHOCTEH, (bOpMYITUPOBKE YCIOBUN | paMKaX OCHOBHBIX
TEOPETUYECKUX OCHOB | MOHATUN U OOIIMX M3Yy4aeMbIX B paMKax OCYILIECTBIICHUS TAKHX XUMUYECKUX AUCLUIUIUH
TPAIUIIMOHHBIX 1 3aKOHOMEPHOCTEH, 0a30BbIX XUMUYECKUX IIPOLIECCOB
HOBBIX pa3/iesioB (bopMynupyeMbIX B JUCUHUIIIINH
XUMHH pamkax 06a30BbIX

XUMHUYECKUX

JTUCIUTUTIH
OIIK-1.3. YMeTh: BBINOJIHATh He ymeer YMmeer YMeeT cocTaBisATh YMeeT IporHo3upoBaTh
dopmynupyet CTaHJapTHBIE ICUCTBUS WHTEPIPETUPOBATH CXEMBI MPOIIECCOB C pe3yIbTaThl HECTIOKHBIX
3aKJIIOYEHUA U (xmaccuduxarnms pe3ynbTaThl MCIIOJIb30BAaHUEM 3HAHUM | MOCJIEI0BATEIbHOCTEN

BBIBOJIBI 110
pe3yabTaTaM aHaiau3a
JUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX
AKCIIEPUMEHTATBHBIX
U pacyeTHo-
TEOPETUUYECKUX paboT
XUMHYECKOU
HaIpPaBICHHOCTH

BEIECTB, COCTABJICHUE
CXEM MPOLECCOB,
CHCTEMAaTHU3alHs
JTAHHBIX U T.I1.) C
Y4€TOM OCHOBHBIX
MMOHSTHH U OOIIUX
3aKOHOMEPHOCTEH,
dbopMynupyeMbIX B
paMKax 0a30BBIX
XAMHYECKHUX
JUACIATUINH

OTHOCHUTEIIEHO MPOCTHIX
XUMHUYECKUX TPOIIECCOB
C UCIIOJIb30BaHUEM
00INX MpeICTaBICHUH U
3aKOHOMEPHOCTEM,
M3Y4aeMbIX B paMKax
0a30BBIX XUMHUYECKUX
IUCIATUINH

OCHOBHBIX XUMHUYCCKUX
JTUCITUILINH, HO
JIOITyCKAeT OTAETHHBIE
HETOYHOCTHU TIPH
(bhopMyYITUPOBKE YCIOBUM
OCYIIECTBIICHUS TAKUX
MIPOIIECCOB

XUMHYECKHUX PEaKLni ¢
Y4eTOM O0IINX
3aKOHOMEPHOCTEN
IIPOLIECCOB, N3Y4YaEMBIX B
pamMKax OCHOBHBIX
XUMHUYECKHUX JTUCLHUIIIINH




Kox u ¢popmynupoBka KOMIETEHITUH

OIIK-2

Crocoben IMpOBOANUTDH XHUMHAYECKHUM OKCIICPUMEHT C CO6J'IIOI[€HI/ICM COBPEMEHHOI'O O60py,Z[OBaHI/IH, CO6J'IIOI[aH HOPMBI TEXHUKH 0€30IaCHOCTH.

npaBujia 00paboTKH

XUMHHU, HO JOITYCKaCT

TCPMHUHOJIOTHUIO,

Koa u Pe3yabTaThl Kpurepuu olieHuBaHMsI pe3ysbTaToOB 00yUeHUs
HAaHMeHOBaHHe o0y4eHus 110
HHIUKATOPA AUCHHUILINHE 5 3
AOCTHKEHUSA 4 («Xopo1o») 5 («Otan4HO»)
(«HeynoBneTBopUTENbHO») | («Y 1OBIETBOPUTEIHLHOY)
KOMIIeTeHIIUH
OIIK-2.1. PaGotaet ¢ | 3HaTh: cTaHAapTHBIC | 3aTpyJHsETCS B Nwmeer npencrasienne o | MUmeer Nwmeer yetkoe,
XUMHYECKUMHU METO/Ibl ITOJIY4EHHUSI, | OIPEAEIICHUN 0a30BbIX COJIEPKAHUU OTAEIBbHBIX | IIPEJCTABICHUE O LIEJIOCTHOE
BEIIECTBAMHU C UACHTUDUKALIMY U HOHATUH U GOPMYIUPOBKE | XUMHUUECKUX CoJIepKaHUuU IpeJCTaBICHUE O
COOJIIOIEHHEM HOPM UCCIIEI0BaHUs OCHOBHBIX 3aKOHOB XUMHUHU | JUCLMILINH, 3HAET OCHOBHBIX YYEOHBIX | COJEp’KaHUU
TEeXHUKU CBOMWCTB BEILIECTB U TEPMUHOJIOTHIO, KypCOB I10 XUMHMH, | OCHOBHBIX
Oe3omacHOCTH MaTepHaloB, OCHOBHBIE 3aKOHBbI 3HAeT XUMHUYECKUX KYpCOB U

001X

u Oq)OpMJ'IeHI/ISI HETOYHOCTH B OCHOBHBIC 3aKOHBI U | 3aKOHOMCPHOCTIX
pe3yIbTaToB (bopMyIHMpoBKax HOHUMAeT XUMUYECKUX
paboTtsl, HopMbl Th CYLIHOCTh OOLINX IIPOLECCOB,
3aKOHOMEPHOCTEH, | M3y4aeMbIX B paMKax
HN3Yy4aCMbIX B OCHOBHBIX
paMkax 0a30BBIX XUMUYECKHUX
XUMHNYECKUX JUCHUIIIINH
JUCLUIUINH
OIIK-2.2. [TpoBogut | 3Hath: cranmapTHeie | He ymeer Ymeer YMeeT cocTaBisTh | YMeeT
CHHTE3 BEIIECTB U METO/bI MOTY4EHUs, MHTEpIPETUPOBATh CXEMBI IPOIIECCOB C | MPOTHO3UPOBATh
MaTcpuraioB paSHOﬁ I/I)IeHTI/ICbI/IKaHI/II/I n PE3YIbTATEI HCIIOJIB30BaHUEM PE3YIbTATHI
MIPUPOIBI C UCCIIEI0BaHUS OTHOCHUTEJIBHO MPOCTHIX | 3HAHUI OCHOBHBIX | HECIIOKHBIX
HUCIIOJIBb30BaHUEM CBOMWCTB BCIIECTB U XUMHYCCKUX ITPOLECCOB XUMHNYECKUX HOCHC}IOB&TCJ’IBHOCTCﬁ
UMEIOIINXCS METOAMK | MaTepHalloB, C UCIIOJIb30BaHUEM JTUCLHUIUIMH, HO XUMUYECKUX peaKIuii
npaBuiia 00paboTKH 00IIMX TpeICTaBICHUMA JIOTTyCKaeT C Y4ETOM OOIINX
u ohopMiIeHUs 1 3aKOHOMEPHOCTEH, OTJIeNIbHBIE 3aKOHOMEpPHOCTEH
HN3Yy4aCMbIX B paMKax HCTOYHOCTH IIPpH IponeccoB,




pE3yJIbTaTOB 0a30BbIX XUMHUYECKUX (bopmMynHpOBKe U3Y4aeMbIX B paMKax
pabotsl, HOpMbI Th JTUCHUTUTNH YCIOBUI OCHOBHBIX
OCYLIECTBJICHUS XUMHUYECKHUX
TaKHUX IPOLIECCOB JUCLIMILINH
YMeTb: IpOBOAUTH He ymeer YMeeTr npoBOAUTE OJHO- | YMeeT IPOBOAUTh YMeerT BBIIOJIHATH
IIPOCTBIE U ABYXCTaIUNHBINA OJIHO- U JNE€MOHCTPATUBHBIE
XUMHYECKHUE OIBITHI CHUHTE3 10 JBYXCTaJIMMHBII OTIBITHI 110 XUMMUH;
110 NpeAJIaraéMbIM IIpeIaraeMou CHHTE3 110 OJTHO- U
METOIUKaM METOJHUKE C BBIXOAOM IpeIaraeMon JBYXCTaIUWHBIN
LIEJIEBOTO MTPOLYKTa METOJUKE C CHHTE3 110
menee 50% ot BBIXOJ/IOM II€JIEBOTO | IpeuiaraeMoun
3asIBJICHHOTO B poayKTa 6osee METOJIUKE C BBIXOJ0M
METOJMKE; aHAJN3 50% ot LIEJIEBOTO TIPOJIYKTA
IIOJIyYEHHOTO BEILECTBA | 3asBJICHHOTIO; COIJIACHO
OJTHUM U3 CTAaHJIAPTHBIX | WACHTU(MUKAIMIO U | 3asBICHHOMY B
MeTo10B. [Jomyckaer UCCIIEJOBaHKE METOJIMKE; IPOBOJUTD
OTJIeJIbHbIE OLIUOKH MPU | CBOMCTB KOMIUIEKCHBIN aHAJIN3
oopMIIeHHH IPOTOKOJIA | MOJYYEHHBIX U UCCIIEZIOBAHNE
JKCIIEPUMEHTA BEIIECTB U CBOMCTB IOJIy4E€HHBIX
MaTepUasoB. YMEET | BEUIECTB U
0hOopMIIATH MaTepHaIoB. Y MEET
pe3yJIbTaThl oopMIIATH
JKCIIEPUMEHTA C pe3yNbTaThl
HEeOOJIBIINM JKCIIEPUMEHTA B
KOJIMYECTBOM COOTBETCTBHH C
3aMeyaHui 3asBJICHHBIMH
TpeOOBaHUSIMHU
Brnanets: 6azoBeiMu | He Brageer Bnaneer 6azoBbiMu Bnaneer HaBbikamu | Brnaneer HaBbikamu

HaBbIKaMH
MIPOBEICHUS
XUMHUYECCKOT'O
SKCIIEPUMEHTA U
oopMIIEHHUS €T
pe3yIbTaToB

HaBBbIKAMH CUHTE3a,
UICHTH(PUKAIUT 1
W3y4YEHUS CBOMCTB
HECJIOKHBIX BEILIECTB

CHHTE3a,
UICHTH(PUKAIUT |
WU3Yy4EHUS CBOMCTB
OTJICTBHBIX KJIACCOB
BEIIIECTB
(Matepuaiion),
TTPABIIILHOTO

CUHTE3A,
UACHTU(DUKAIIIHN 1
W3yYEHUSI CBOVMCTB
BEILIECTB U
MaTepuaos,
MPaBUILHOTO




MIPOTOKOJIMPOBAHUA
OIIBITOB

MMPOTOKOJIUPOBAHUA
OIIBITOB

OIIK-2.3. IIpoBoauT
CTaH/IapTHBIC
oTepaLuu st
OIpeeICHUS
XUMHAYECKOTO U
¢aszoBoro cocraBa
BEIIECTB U
MaTepualioB Ha UX
OCHOBE

3HaTh: CTaHJApTHBIE
METOJIbI TIOTY4CHUS,
UACHTUDUKAINN U
UCCIICIOBaHHS
CBOMCTB BEILECTB U
MaTepHaloB,
npaBuiia 00paboTKH
1 0OpMIICHUS
pe3yIbTaToB
pabotsl, HOpMbI Th

3arpyaHsercs B BbIOOpe
MeTO/1a TOJTy4YeHus,
UACHTU()UKAITIY 1
UCCJIEIOBAHUSI CBOMCTB
YKa3aHHOTI'O BEIIECTBA, HE
3HaeT TpeOOBaHMI K
0(OPMIICHHIO PE3YIILTATOB
sKcnepuMenTa u HopMm Th

Hmeet oOmee
MPEJICTABICHHE O
METOJIaX MMOJTYICHHUS,
uaeHTuGuKanuy u
HCCIICIOBAHUS CBOMCTB
OT/ENBbHBIX KIACCOB
BEIIECTB, MTPaBUIIAX
0€e301acHOTO
oOpareHusi ¢ HUMHU U
crocobax
MIPEICTABICHUS
pe3yabTaToB
IKCIIEPUMEHTA

3HaeT CTaH/apTHbIE
METO/IbI MTOJIY4EHHUS,
UICHTH(DUKAIUT |
UCCIIEJIOBAHUS
CBOMCTB pa3jIMYHbIX
TPy BEIIEeCTB U
MaTepUasos;
npaswia Th nipu
pabote ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
0(OPMIICHUIO
pe3yJIbTaToB
JKCIIEPUMEHTA, HO
JIOITYCKaeT
OTJICIbHbIE
HETOYHOCTHU

3HaeT cTaHAapTHBIE
METO/IBI TTOTY4CHUS,
UICHTH(DUKAIIHN 1
UCCIICIOBaHHS
CBOMCTB pPa3Iu4HbIX
TPYIII BEIIECTB U
MaTepHualoB; MpaBuiIa
TEXHUKH
0e30macHOCTH IpU
paboTe ¢ HUMH,
OCHOBHBIE
TpeOOBaHUS K
odopmiteHnIO
pe3yJIbTaToB
HKCIIEPUMEHTA

YMeTh: IpOBOANUTH
MIPOCTHIE
XUMHUYECKHE OTIBITHI
IO MpeiaraéMbIM
METOAMKaM

He ymeer

YMeeT npoBOIUTE OJTHO-
U IBYXCTaIAMHBIN
CHHTE3 I10
npearacMomn
METOJIMKE C BBIXOAOM
LIETIEBOTO TIPOJIYKTA
menee 50% ot
3as1BJICHHOTO B
METOJINKE; aHAIIN3
MOJTY4EHHOTO BEIIECTBA
OJIHUM U3 CTaHIapPTHBIX
MeTo10B. [Jonmyckaer
OTJIEIbHBIE OLTUOKH MPU
o opMIIEHUH TTPOTOKOJIA
JKCIIEPUMEHTA

YMeeTr NpoBOIUTH
OJIHO- U
JBYXCTaIAWHBIN
CHUHTE3 10
IpeaIaracMou
METOJIUKE C
BBIXOJIOM LIEJIEBOTO
MpoayKTa 6osee
50% ot
3asIBJIEHHOT0;
UACHTU(UKAIIIO U
HCCIEeI0BaHUE
CBOMCTB
MOJIy4E€HHBIX
BELIECTB U
MAaTepHaoB. Y MEET

YMeeT BBITTOJIHSTh
JEMOHCTPAaTUBHBIE
OITBITHI 11O XUMHH;
OJIHO- B
JBYXCTaIUWHBINA
CHHTE3 IO
npeajaracMomn
METOJNKE C BEIXOJIOM
LIEJIEBOT'0 IIPOJIYKTa
COTJIaCHO
3as1BJIECHHOMY B
METOJIUKE; MPOBOJIUTH
KOMIIJIEKCHBIN aHaJIN3
M HUCCIICOBaHHE
CBOKCTB IIOJIYYEHHBIX
BEIIECTB 1
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oopMIATH
pe3yIbTaThI
JKCIIEPUMEHTA C
HEOOJIBIINM
KOJIMYECTBOM
3aMeUaHUM

MaTepuajioB. Y MeeT
opopMIIATH
pe3yabTaThI
HKCIIEPUMEHTA B
COOTBETCTBHH C
3asIBJIGHHBIMU
TpeOOBaHUSIMU

OIIK-2.4. TIpoBoauTt
HCCIIEIOBAHUS
CBOMCTB BEIIECTB U
MaTepHasoB ¢
HCIIOJIb30BAHUEM
CEPUITHOr0 HAyYHOT' O
o0opynoBaHus

3HAaTh: CTaHJApTHHIC
METO/IbI TTOTYYCHHSI,
uaeHTU(DHUKAIIN 1
WCCIIEIOBAaHHS
CBOWCTB BEILIECTB U
MaTepHaJoB,
npaBujia 00paboTKH
u opopmiieHus
pe3yIbTaToB
pabots1, Hopmbl Th

3arpynHsiercs B BbIOOpe
METO/1a MOJTyYCHUs,
uACHTU(DUKAIINY U
HCCIIEIOBAHUS CBOWCTB
YKa3aHHOT'O BEUIECTBA, HE
3HaeT TPeOOBAHMI K
0(OPMIICHUIO PE3YILTATOB
sKcrepuMeHnTa 1 HopMm Th

Hmeer o01iee
MPECTABICHUE O
METOJIaX IMOJTYICHHUS,
UICHTH()UKAITIN |
HCCIIEIOBAHUS CBOMCTB
OT/EJIBHBIX KIACCOB
BEIICCTB, MTPaBUIIAX
0e3011acHOTO
oOpallleHus1 ¢ HUIMH 1
crrocobax
MIPE/ICTABICHUS
pe3yabTaToB
IKCIIEPUMEHTA

3HaeT cTaHAapTHHIC
METO/IbI TIOTYYCHHSI,
UIeHTU(UKAITIT U
WCCIICJIOBAHHUS
CBOMCTB pa3IM4HbIX
TPYIII BEIIECTB U
MaTepuasoB;
npasuia Th npu
paboTe ¢ HUMH,
OCHOBHBIC
TpeOOBaHMS K

0o OpMIICHHUIO
pe3yIbTaToB
IKCIIEPUMEHTA, HO
JOTTYCKaeT
OTJICITbHBIE
HETOYHOCTH

3HaeT cTaHAapTHHIC
METO/IbI TTOTY4CHUS,
UJIeHTU(DHUKAITIN U
HCCIICIOBaHHS
CBOWCTB Pa3IMYHBIX
IPYIII BEIIECTB U
MaTepHaJIOB; MPaBHJIa
TEXHUKH
0€30MacHOCTH TIpU
paboTe ¢ HUMH,
OCHOBHBIC
TpeOOBaHUS K
oopmieHuro
pe3yIbTaToB
IKCIIEPUMEHTA
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[Tokazarenu chopMHUpPOBAaHHOCTH KOMIIETECHIIUHU:

Kputepusmu orieHUBaHUS SBIISIOTCS 0AJUTBI, KOTOPHIE BHICTABIISIFOTCS MPENOIaBaTEIeM 32 BHIbI
JESITeNIbHOCTH (OLICHOYHbIE CPEACTBA) [0 UTOTaM M3YUYeHHsI MOAYJIeH (pa3aenoB IUCIUIUIMHDI),
MEPEUUCIICHHBIX B PEUTHUHT-TUIAHE TUCUUIUIMHEI (011 9K3aMeHa: TeKYIU KOHTPOJIb —
MakcuMyM 40 6aioB; pyOeKHBIM KOHTPOJIb — MakCUMYyM 30 OaJIJIOB, MOOIIPUTETbHBIE 0aIThI —
mMakcumyM 10).

[kanbl OLECHUBAHHUS:

oT 45 10 59 6ainoB — «yI0BIETBOPUTEIBLHOY;

oT 60 10 79 GaIoB — «XOPOIION;

ot 80 0aIOB — «OTIIMYHO.

4.2. TunoBble KOHTPOJIbHbIE 32JJaHUSI WM UHbIe MATEPHAJIbl, HeOOXOAUMBbIE IJIsl OLEHKHU
3HAHMH, YMeHHMil, HABBIKOB W ONbITA [AeATEJbHOCTH, XAPAKTEPHU3YWIIHX 3TAMbI
(GopMupoBaHus KOMIETEHHHI B Ipolecce OCBOeHUsI 00pa3oBaTeIbLHOW MPOrpaMMbl.
MeTtoauyeckue Marepuabl, ONpeaeasoniue Mpoueaypbl OHEeHUBAHUS 3HAHWI, YMeHMH,

HABBLIKOB H ONBITA
KOMIIeTeHIINH

AEeATEJIBbHOCTH,

XapaKTepU3yHIIUX

Talnbl

¢popmupoBanus

KO)I H HAMMEHOBAHME UH/IUKATOpPa
JOCTHXKCHHUSA KOMIICTCHI MU

Pe3yJ’IbT2TbI OﬁyquHﬂ mno
JUCHUIIINHE

OueHovyHbIE cpeacrsa

OIIK-1.1. CucremaruzupyeT U aHaAIU3UPYET
pe3yIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,
HaOJI0IeHU, N3MEpEeHuil, a TaKkxke
pe3yIbTaThl PACYETOB CBOMCTB BEIIECTB U
MaTepuaioB

3HaTh: TEOPETUIECKHE OCHOBBI
0a30BBIX XUMHYECKUX JUCHUIIIINH
YMeTh: penaTh THIIOBbIE y4eOHbIE
3aJ]a4¥ 110 OCHOBHBIM (0a30BbIM)
XUMHUYCCKUM JUCHHUIIJIMHAM
Brnanets: HaBbIKaMu pabOTHI C
yueOHOMN TUTEPATypOii IO OCHOBHBIM
XUMHUYECKUM JUCIUTLUTHHAM

OIIK-1.2. Ilpennaraer HHTEPIpPETALIIIO
PE3YNIBTaTOB COOCTBEHHBIX HKCIIEPUMEHTOB
U pacyeTHO-TEOPETHUECKHUX PaboT ¢
UCTIONIb30BAHMEM TEOPETHUECKHX OCHOB
TPaIUIMOHHBIX  HOBBIX Pa3/1eJI0B XUMHUH

YMeTb: BBINOJIHATH CTaHIAPTHEIC
JercTBus (KIacCH(pUKAIHs BELIECTB,
COCTaBJICHHE CXEM IIPOLIECCOB,
CHCTEMAaTH3alHsl JAHHBIX H T.I1.) C
Y4€TOM OCHOBHBIX MHOHATHH U O6HII/IX
3aKOHOMEpHOCTEeM, popMynupyeMbIX B
paMKax 63,30BI)IX XUMHUYCCKUX
TUCLUTIIINH

OIIK-1.3. ®opmynupyeT 3aKIIOYCHUS U
BBIBOJIBI 110 pe3yJIbTaTaM aHaju3a
JIMTEPATYPHBIX TAHHBIX, COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX H PACYETHO-
TEOPETUYECKUX PabOT XUMHUYECKOM
HaIpaBJICHHOCTH

‘YMeTb: BBINOJIHATH CTaHIAPTHBIE
JeicTBHs (KiIaccu(UKalys BEeIeCTs,
COCTaBJICHUE CXEM IPOLIECCOB,
CHCTeMaTH3aLusl JAHHBIX U T.II.) C
YYETOM OCHOBHBIX HOHSTHIT N 0OIIHX
3aKOHOMEpPHOCTEH, (POpMyIHNpyeMBIX B
paMKax 0a30BBIX XUMHYECKUX
JUCLUIUINH

OIIK-2.1. PaboraeT ¢ XMUMUYECKUMHU
BEIIIECTBAMH C COOJIIOJICHUEM HOPM TEXHHUKH
0e30I1acHOCTH

3HAaTh: CTAaHAAPTHBIC METOBI
TMOoJIy4YeHUs, I/I,E[eHTI/I(bI/IKaL[I/II/I n
MCCJIEJIOBaHMUS CBOVCTB BEIIECTB U
MaTepHasoB,IpaBuiIa 00padoTKH U
odopmiteHns pe3ysIbTaToB paboThl,
HopMbl Th

OIIK-2.2. TIpoBOUT CHHTE3 BEIIECTB 1
MaTepHuaoB pa3HON IPUPOBI C
HCTIONb30BaHUEM UMEIOIUXCS METOAUK

3HaTh: CTaHAAPTHHIE METOBI
MOJTyYeHHUs], UACHTU(UKAINN 1
HCCJIEJIOBAaHNS CBOMCTB BEIIECTB U
MaTepuaoB,lpaBuia 00paboTKU U
odopmiteHns pe3yIbTaToB paboThI,
HopMbl Th




YMeTh: NpOBOAUTH MPOCTHIE
XUMHUYECKHUE OTBITHI 110 TPETaracMbIM
METOIMKAM

Bnagers 0a30BbIMM HaBBIKAMM
MIPOBEICHUS XUMHIECKOTO
SKCIEPUMEHTa U 0(pOPMIICHHUS eTo

pe3yIBTATOB

OIIK-2.3. [IpoBoAHT CTaHAApTHBIC 3HAaTh: CTAaHAAPTHBIE METOIBI

OTIepalvy JIJIs OTIPEICICHUS XUMHUUSCKOTO U | TOJIYYCHUS, UICHTU(DUKAIINH U

(ha30BOT0O COCTaBa BEIIECTB U MATCPHAJIOB HCCIEOBAHUS CBOMCTB BEIIECTB U

Ha UX OCHOBE MaTepHUaJIOB,IpaBuiIa 00pabOTKU U
oopMIICHHS PE3YIIETATOB PabOTHI,
HopMbI Th

YMeTh: NpOBOAUTH MPOCTHIE
XUMHYECKIE OTIBITHI IO TIPeIaraeéMbIM
METOIUKAM

OIIK-2.4. IIpoBOANT HCCIENOBAHUS CBOMCTB | 3HATH: CTAaHIAPTHBIE METOBI
BEIIECTB M MATEPHAJIOB C MCIIOJIE30BAaHIEM TIOJTY9YCHHUS, HACHTU(UKAITUH U
CepUifHOTO HAYyIHOTO 000pyIOBAHUS HCCIIEIOBAHHS CBOMCTB BEIIECTB U
MaTepHaJIoB,IpaBmiIa 00pabOTKH U
0oOpMIICHHS Pe3yIIbTaTOB pabOTHI,
HopMbl Th

4.3 PeliTUHT MJIaH JUCHUILIMHBI (TIPUJIOKEHHE 2)

DK3aMeHAIMOHHBIE OUIICTHI
DK3aMEHAIIMOHHBINA OUJIET COCTOUT U3 2 BOIPOCOB.

[TpumepHbIe BOIPOCHI JUIsl K3aMEHa:

1. Ocobble cBOMCTBa KOMIOMIHOTO cOCTOsHUSA. OCHOBHBIE NMPU3HAKU OOBEKTOB KOJUIOMIHOM
XUMUH.

2. Knaccugukanus 1ucrepcHbIX CUCTEM.

3. OCHOBBI TEpMOJUHAMHUKH TIOBEPXHOCTHBIX sBIeHHNA. CrylieHne TepMOJINHAMHYECKIX
(GyHKIUI B TOBEPXHOCTHOM CJIOE.

4. BHyTpeHHee JaBJIEHHE, €ro CBA3b C [OBEPXHOCTHBIM HATSXKEHHEM U JIPYTUMHU
MaKpOCKOIINYECKUMU XapaKTEPUCTUKAMH BEIECTB.

5. BuusHue Temneparypbl Ha TEpMOAMHAMUYECKUE (PYHKIUHU MOBEPXHOCTHOIO CJIOS B YHUCTHIX
OJTHOKOMIIOHEHTHBIX )KUKOCTSAX HA TPAHUIE ¢ COOCTBEHHBIM MapOM.

6. IloBepxHocTHOe HaTspkeHHe. OnbIT [rornpe. @akTopbl BIMAIONIME HA IOBEPXHOCTHOE
HaTsKCHHUE.

7. MexdazHoe HaTsKEHHE Ha MOBEPXHOCTH pa3jieia HACHIIIEHHBIX PAaCTBOPOB JIBYX B3aUMHO
OTPaHNYEHHO PAaCTBOPUMBIX )uakocTei. [IpaBuno AHTOHOBA.

8. CoOomnas sHEprUs TBepAbIX Tell. Crienndrka nposiBICHUS.

9. Kammmnspuoe naBnenne. 3akoH Jlamaca.

10. 3aBucuMOCTh JaBIEHUS HACBIIIGHHOTO Tapa OT KPUBU3HBI TIOBEPXHOCTH paszeia
cocymiectByronux (as. 3akon Tomcona-KenpBuHa.

11. CraTnueckue MeTOABI ONpeiesieHus (M3MEPEHUs) TOBEPXHOCTHOTO HATSHKEHUSI.

12. TlonycTaTuyeckre METOAbI U3MEPEHHS TOBEPXHOCTHOTO HATSIKEHHUS.
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13. OrneHka MOBEpXHOCTHOM YHEPTUU TBEPABIX Tell.

14. BausiHue HEOIHOPOIHOCTH M LIEPOXOBATOCTH TBEP/ABIX IOBEPXHOCTEH HA CMadMBaHHUE.

15. TepmoguHaMuyeckue YyCIOBHsS CMAauuBaHMs M pacTeKaHHWs Ha TBEPAbIX U JKUAKHX
noBepxHocTsAX. KonyecTBeHHbIE KPUTEPUU CMAaYMBAHHUS.

16. I'mapoduibabie 1 THAPOGOOHBIC TOBEPXHOCTH. M30MpaTelbHOEe CMauynBaHHE.

17. l'ucrepesuc cmaunBaHus.

18. BeiBox angcopOmmonHoro ypasHenus [ mub0ca.

19. I1AB u IIMB Ha pa3sbIx Mex(pa3zHbIX NOoBepXHOCTAX. [IpaBuio ypaBHHUBaHMS MOJSPHOCTEH
PeGunnepa.

20. IIpencraBnenue o TuapoPuIBLHO-TUIIOGUIEHOM OanaHce mosiekys [TAB.

21. Pabora agcopouuu. [TpaBuno Tpay6e-/[tokio, ero Teopernueckoe 000CHOBAHHE.

22. YcnoBus npuMeHUMOCTH npaBuiia Tpay6e-/lrokimo. Ob6pamienue npasuia Tpay6e-/l1oxio.
23. Knaccuduxanus [TAB o monekymsipaomy ctpoenuto. [Ipumepsr [TAB.

24. Knaccuukanuss IIAB mo wmexaHu3my JAeHCTBHS — (CMauuBaTeNy, IUCIIEPTaTOPHI,
CTAaOMIIM3aTOPHI, MOIOIIIME CPEACTBA).

25. IloBepxHocTHas akTHBHOCTH IIAB. Pacuer mOBEepXHOCTHOH AaKTHBHOCTH IO H30TEpMeE
MOBEPXHOCTHOTO HATSKEHHS.

26. Pacuer m3oTepmbl aacopOLMU 10 M30TEpME MOBEPXHOCTHOro HaTsbkeHus. OmnpeneneHue
MOJIEKYJIApHbIX KOHCTaHT [[AB.

27. Ctpoenue ancopoburonHbix cioeB ITAB. I"'a3000pa3nsbie, xuakue U TBepabie miieHku [1AB.
28. JIByXMEpHOE COCTOSIHME BEIEeCTBA B IIOBEPXHOCTHOM CJIO€. YPaBHEHHE [ByXMEPHOIO
COCTOSTHUSI.

29. DKcriepuMeHTalIbHAs! POBEPKa ypaBHEHUs ajncopounu ['udoca.

30. Pacuer monexysipHBIX KOHCTaHT [IAB 1m0 ypaBHEHUIO IBYXMEPHOTO COCTOSTHHSI BEIIECTBA.
31. Ypasuenue llInmkockoro. duzndeckuii CMBICI KOHCTAHT ypaBHeHUs LLInmikoBckoro.

32. Cs3b ypaBHenuit [lumkosckoro u JleHrmiopa.

33. Oco0eHHOCTH aACcOpOIMM HOHOB U3 PacTBOPA Ha TBEPI0W MOBEPXHOCTH.

34. Jlnopunuzauus 1 nuodobuszanus mnoBepxHocTed, npumenenue IIAB nns ynpaBnenus
nporeccaMy CMauyrlBaHUs.

35. Baustaue agcopbunonnsix cnoes [TAB Ha cMaunBaHue.

36. KommongHO-XUMUYeCKre OCHOBBI (DIIoTaIim.

37. DNeKTpOKNHETUYECKHE SIBICHUS: DIIEKTPOPOPE3, AIEKTPOOCMOC, TIOTEHIIUAIBI CEIMMEHTAIINN
Y TIPOTEKaHUSI.

38. CoBpemennas teopusi crpoerust J19C nmnodoOHBIX 30I1€H.

39. U3mepeHrne W pacdeT HJIEKTPOKWHETHYECKOro MOTeHIMada. YpaBHeHue [enbMmronbla-
CMOIIyXOBCKOTO.

40. Inddysnas yacts JIIC i cuiibHO U c1abo 3apsyKEHHBIX TOBEPXHOCTEH.

41. Biusane  uHIUGQEpEeHTHBIX — 3JeKTpoauToB Ha  crpoeHne JIOC u  BenuuuHy
ANEKTPOKUHETUYECKOTO NOTEHIaNa. Y paBHeHne Hukonbckoro.

42. Boustaue  crienmnUYeckor  aJcopOIuu  MOHOB  WHAM(PQPEPEHTHBIX JJICKTPOJIMTOB Ha
AIIEKTPOKWHETHUYECKHIA U TEPMOJMHAMUYECKAN TIOTCHIIHAIBI.

43. Brmstane HenHAU(PEepeHTHBIX 31eKTpoauToB Ha cTpoerue JIDC. [lepesapsiika mOBEpXHOCTH.
44. ®akTopsl, BIUAIOLINE HA BETMUNHY JIEKTPOKUHETHYECKOTO OTEHIIHANIA.

45. TIpakTHuecKkoe MPUMEHEHUE IIECKTPOKMHETUYECKUX SIBICHHH.

46. OcHOBBI TEPMOJAMHAMUKH JTUCIIEPCHBIX cUCTeM. PaboTa 00pa3oBaHMs YacTUIBI AUCHIEPCHON
(a3pl IpU AUCTIEPTUPOBAHUN M KOHACHCAIIUH.
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47. OCcHOBBI TEPMOIMHAMUYECKON M KWHETUYECKOH TeoprH 00pa3zoBaHus HOBOH (a3bl o ['m60cy-
®dospMepy (TOMOTEHHOE 3apoAbIIec00pa30OBaHUE).

48. I'ereporenHoe oOpa3oBaHKE 3apObIIIeH HOBOH (pa3bl. Pois cMaunBaHus B CHUYKEHUU paOOThI
0o0pa3oBaHus 3apo/iblleii HOBOMU (a3bl.

49. OuncTKa KOJUIOMAHBIX cucteM. Jlnanu3. DiekTpoauanus. Y nbTpauiabTparys.

50. MeTo1bl KOHJIEHCALIMOHHOTO 00pa30BaHMS TUCIIEPCHBIX CUCTEM. Y CIIOBUS, HEOOXOJMMBIE /TS
NOJTy4YeHHUs THOPOOHBIX 30JI€H MTOCPEACTBOM XUMHUUECKON peakunu. CTpOSHNUE MULICILIL.

51. Ilytu ynpaBieHHs CTENEHBIO JUCIIEPCHOCTH MPH MOITyYEHUH KOJUIOUIHBIX CHCTEM.

52. Kpurepun PebGunnepa u Pebunnepa-lllykuna camMonmpou3BOILHOTO JUCTICPTHPOBAHUS
00beMHBIX (a3 mpu 006pa3oBaHUM JIMOGUIBHBIX 30J1€H.

53. JlucnepcHple CUCTEMBI BOJIM3U KPUTHUECKON TOUKH (KPUTHUECKHUE IMYJIIBCHH).

54. lucniepralluOHHbIE METOJ/bl MOJY4YEHUS KOJUIOMAHBIX CUCTEM. AJICOpPOLIMOHHOE BIIHSHUE
Cpezibl Ha MEeXaHU4eCKue CBOMCTBA TBepbIX Tel — 3 dexr Pebunnepa. [lonusurenu npoyHocTy.
55. [lenTu3anusi Kak METOJ MOJYYEHHUS KOJUIOMAHBIX CHUCTEM. YCJIOBHS PABHOBECHS MEXKIY
nporeccamMy MeNTH3aIMK U arperupoBanus. Buibl nentusanuu.

56. Munemioo0pazoBaHre B BOJHBIX W HeBOAHBIX cpemax. KKM. Meroasl ee ompeneneHus.
Touka Kpadra.

57. ®akropsl, Bhustone Ha KKM (anuHa pamukana, mpupoda moisipHoit rpymmsl [1BX,
3JIEKTPOJIMTHI, TEMIIEpPATYpa U IIp.).

58. ComoOunm3anuss B MNpsAMBIX M 00paTHbIX MuLeWIax. [IpakThueckoe NpUMEHEHUe
COJIFOOMIIN3AIINY.

59. CenumeHTallMOHHAass ¥ arperatMBHAsl YCTOMYMBOCTH JUCIIEPCHBIX cUCTeM. DakTopshl,
BJIMSFOIME HAa CETUMEHTAIIMOHHYIO YCTOMYNBOCTB.

60. [Ipomecchl, Beaymye K HApyIIEHHIO arperaTUBHON YCTOWYUBOCTH TUCTIEPCHBIX CUCTEM.

61. ®aKkTOpHI arperaTHBHON yCTOMYUBOCTH IUCIIEPCHBIX CUCTEM.

62. D¢ddexrsr ['MO6ca m Mapanronu-I' ud66ca kak paxkrop cTabMIM3aLUK TIEH U IMYJIIBCHH.

63. CtpykTypHO-MexaHHuecKuil 0apbep o Pebunnepy.

64. PacximHuBatoniee gaBieHue no Jlepsaruny.

65. DnexTpocTaTHUecKas: COCTABIAIOLIas PACKIMHUBAIOILETO 1aBICHUS.

66. MexxMoneKyIsipHble  B3aUMOJEMCTBUS B JUCHEPCHBIX  cucTeMax.  MosekysspHas
COCTABIISAIOIIAS PACKIMHUBAIOIIETO JTaBIICHHS.

67. ®akTop CcTaOWIM3alMU TUCIIEPCHBIX CHCTEM - THAPOJUHAMUYECKOE CONPOTUBIICHUE
MIPOCIIOMKH CPENBI.

68. Teopus ycroitunBoct u koarysinuu JJJIDO.

69. OcoOeHHOCTH KOaryJsiuu 30i1ei >nekTposntamu. X oObsICHEHHE ¢ TOUKH 3pEHUs] TEOpUHU
JJIDO.

70. ITopor xoarymisiuuu ¢ Touku 3perus teopun JJIDO.

71. HelfTpannzanmoHHas 1 KOHIIEHTPALMOHHAS KOATYJISIIIHS.

72. IlpaBuno ymene-I'apan u kputepuii Ditepca-Kopda. Mx oOBsICHEHHWE C TOYKH 3pEHUS
teopun [JJIDO.

73. SIBneHue HEMPABWIIBHBIX PSAZIOB TIPU KOATYIISIIIAA 30JI€H.

74. Kuneruka xoarynsiuuu. YpaBHeHue CMoyXoBCKOro. beicTpas 1 MejieHHas KoaryJisusl.
75. 3aBHCHMOCTb CKOPOCTH KOATyJISLIMU OT KOHLIEHTPAIMH JIEKTPOJIUTA.

76. Aspo3omu. OCOOEHHOCTH UX CTPOEHUS M CBOMCTBA. METO/Ibl pa3pyIIeHHs a3po30Jiei.

77. Omynbcun. CTpoeHHe, yCTOWIHMBOCTh, METOABI MOTY4YEeHUS. DMYJIbraTophl.

78. O6parenue a3 B smynbcusx. [Ipasuno bankpodra u ero B3aumocss3b ¢ BenununHoi ['JIb.
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79. Ilenn1. CTpoeHwue, yCTOMYUBOCT, METOIBI TIOTYYESHHS.
OO0pa3zelr PK3aMEHAIMOHHOTO OMJIeTa:
BAILIKUPCKU IT'OCYIAPCTBEHHBI YHUBEPCUTET

[0 OUCLUILUINHE Komnonaaas xumust
CroenuaibHOCTh 04.05.01 dyHpaMeHTAIBLHAS U TPUKIAIHAS XUMUSI

DK3aMeHalMOHHbBIN Omiier Ne 2

1. VYpaBHeHue Jlenrmiopa u ero cBA3b ¢ ypaBHeHueM LInmkoBckoro.
2. MeTo/1bl KOHIEHCALIMOHHOTO 00pa30BaHuUs JUCIIEPCHBIX CUCTEM. Y CJIOBUS, HEOOXOAUMBIE
JUIs IOJy4YeHHUs TUOPOOHBIX 30J1el MOCPEACTBOM XUMHUECKON peakuuu. CTpoeHue MULEILI.

3aB. kadenpoii, mpodeccop Kymum E.N.

[TepeBon onenku u3 100-6ai1bHOM B IATUOATUIBHYIO MPOU3BOIUTCS CIASAYIOIIMM 00pa3oMm:
- otitmaHO — oT 80 10 110 GamtoB (BkiItouast 10 moompuTenbHbIX 0aioB);
- xoportio — ot 60 1o 79 6anoB;
- YIIOBJIETBOPUTEIBHO — OT 45 110 59 Gasuios;
- HEYJIOBJICTBOPHUTEIBHO — MeHee 45 0aioB.

Kpurepum ouenku (B 6asiax):

- 25-30 GaiyIOB BHICTABIISIETCS CTYICHTY, €CIIH CTYJCHT JaJjl IOJIHbIE, pAa3BEPHYTHIC OTBETHI HA
BCE TEOpPETUYECKHE BOMPOCHI OHIIETa, IPOIEMOHCTPUPOBA 3HaHHE (DYHKIIMOHAIBHBIX
BO3MOXXHOCTEH, TEPMHUHOJIOTUHN, OCHOBHBIX 3JIEMEHTOB, YMEHHE TPUMEHSITh TEOPETUUECKHE
3HAHUS MIPU BBITIOJHEHUH MpaKTU4YecKuX 3ananuil. CTyneHT 0e3 3aTpyIHEHU OTBETUII Ha BCE
JIOTIOTHUTENbHBIE BONPOCHL. [IpakTrueckas yacTb pabOThI BBIIIOJIHEHA MTOJIHOCTHIO 0€3
HETOYHOCTEH M OIUOO0K;

- 17-24 GanmnoB BBICTABISIETCS CTY/ICHTY, €CIIH CTYJICHT PACKPBLII B OCHOBHOM TEOPETUIECKUE
BOIIPOCHI, OJTHAKO JIOMYIIEHb HETOYHOCTH B ONPE/IEICHNN OCHOBHBIX NOHATHH. [Ipn oTBeTe Ha
JIOTIOJTHUTEIIBHBIE BOIIPOCHI IOMYIIEHBI HEOOIbIINe HETOUHOCTH. [IpH BBITIOTHEHUN
NPAaKTUYECKOI yacTu paboThl JOMYIIEHBI HECYIIECTBEHHBIE OLIMOKH;

- 10-16 GayIoB BBICTABIISICTCS CTYICHTY, €CJIA IIPH OTBETE HA TEOPETHICCKHIE BOIIPOCHI
CTYZECHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX MOHSITHH.
Jloruka u mojaHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI IPOOEIbl B 3HAHUU
OCHOBHBIX METOJ0B. TeopeTnuecKre BOPOCHI B LIEJIOM H3JI0KEHBI JOCTaTOYHO, HO C
ponycKaMH MaTepuana. MIMeroTcs: NpUHIMIMAIBHBIE OITHMOKH B JIOTUKE TIOCTPOSHHS OTBETA Ha
Bornpoc. CTyJIeHT He pelnl 3a7auy WK IpU PEHIeHNH OMyIIeHbl IpyOble OUIHMOKH;

- 1-10 6amioB BBICTABISIETCS CTYICHTY, €CIIM OTBET HAa TEOPETHYECKHE BOITPOCHI
CBU/IETENICTBYET O HETIOHMMAHUU M KpaiiHe HEMOJIHOM 3HAHWU OCHOBHBIX TOHSTHH U METOJIOB.
OOHapyXHBaeTCs OTCYTCTBHE HABHIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUH MTPH BHITIOITHEHUH
NpaKTUYeCKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JIOTIOJIHUTEIbHBIN BOIIPOC.

Bomnpocsl K KOJUIOKBUYMaM
KosnioxkBuym Nel.

BBenenmue.
1. [Ipenmer xommougHON XuMHUHU. OCHOBHBIE pa3JieNbl U HAIPaBJICHUS KOJJIOUIHOM XUMUH,
06"beKTI)I n neian H3y‘IeHI/I$[. Knaccn@mxaunﬂ )mcnepcm,lx CUCTEM:. IIO pa3MepaM qacTull, I10
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arperaTHOMy COCTOSTHUIO AHCIePCHOM (a3bl W AWCIEPCHOHHON Cpenbl, MO KOHIIEHTPAIIUU.
KonunuecTBeHHbIE XapaKTEPUCTUKU AMCIIEPCHOCTHU:AUCIIEPCHOCTh,pPalnyC KPUBU3HBI, yAeIbHAas
MOBEPXHOCTb.

2. [TonsiTie O TEePMOAMHAMHYECKH YCTOMYUBBIX (JUOPUIBHBIX) U TEPMOAMHAMHYECKU
HeyCTOWUYMBBIX (JTM0(GoOHBIX) mucnepcHbX cuctemax (JIC). OcoOeHHOCTH HaHOAMUCIIEPCHOTO
(KOJUTOMHOTO) COCTOSIHHSI BEIIECTBA. Y HUBEPCAIBHOCTH JIMCIEPCHOTO COCTOSIHHS BEIIECTBA.
Omnpenensromniasi poiib TOBEPXHOCTHBIX SIBJICHUW B AUCIIEPCHBIX CHCTEMAaX.

3. B3aumocBsI3b KOJUTOMIHON XUMUU C IPYTUMU XUMUYECKUMH TUCHUTUTMHAMH, ¢ (PU3HKOU,
OuoJiorueit, reosiorueii, MOYBOBEICHUEM, MEAUIIMHON. 3HAUEHHUE KOJJIOMJIHOW XHMHH B OXpaHe
OKpYXKaromlel Cpeibl.

MoJiekyJasipHbIe B3aUMO/1eiiCTBHS U 0CO0ObIe CBOMCTBA

noBepxXHOCTeii pa3aena gas.

1.  VYcnoBue cyliecTBOBaHUS yCTOWYHMBOW TpaHUIBI pasnena (a3 B OJIHOKOMIIOHEHTHOM
cucteme. CBoOOIHAas TOBEPXHOCTHas dHeprus. [loBepxXxHOCTHOE HATsKEHHUE, CHIIOBas U
SHEpreTHYecKas TPaKTOBKH, eauHUIbl uaMepeHus. Omnbit ronpe. [lpuyuHbl mnosBieHUs
CBOOOJTHOW  TMOBEPXHOCTHOW OSHEpruM Ha rpaHune pasgena ¢a3.  OcobenHoctu
TEPMOJIMHAMHYECKOTO COCTOSIHUSI BEIIECTBA B MTOBEPXHOCTHOM cjoe. [loHsTHE 0 MOBEPXHOCTH
pa3pbiBa U pa3AemaIoNIei MOBepXHOCTH. MeTo ] H30BITOUHBIX TePMOAUHAMUYECKUX (DyHKINH (G,
€, M) TOBEPXHOCTHOTO cjios 1Mo ['m66¢cy. O000mEeHHOe ypaBHEHHE TIPBOTO U BTOPOTO 3aKOHOB
TEPMOJMHAMUKHY JIJIsl TOBEPXHOCTH pasjena (das.

2.  Bnmsame TemmepaTypbl Ha H30BITKA TEPMOJIUHAMUYICCKUX (DYHKIIUH TTOBEPXHOCTHOTO CJIOS
HEAaCCOLIMMPOBAHHBIX kuAKocTel. Kputnueckas temnepatypa no Menzaeneesy.

3. CBsi3b TIOBEPXHOCTHOM SHEPTUU C MEKMOJEKYISIPHBIMH B3aUMOJCHCTBUSIMH B 0O0beMe
KOHJCHCUPOBAaHHOW (ha3bl (PHEprueil cuemaeHusl MOJEKYJ, TEeIIoToN cyOnumanuu, padoToit
kore3un). [IpaBuno Ctedana. BuyTpennee naBnenue no PeOunaepy, ero cBA3b ¢ MOBEPXHOCTHBIM
HaTSOKEHHEeM M (U3MYECKUMHU XapaKTepUCTUKaMHU BelecTBa (MOJIylIeM YIPYTOCTH, WIACabHOM
npo4yHocTeio U T.71.). KoHcTanta 'amakepa, ee cBsi3b ¢ pabOTOM KOTe3u” U MOBEPXHOCTHHIM
HaTsDKeHHeM. Bkiaa mucrnepcroHHON M HEAMCIEPCUOHHON COCTABIISIFONIUX MEKMOJEKYIISIPHBIX
B3aWMO/JICUCTBUI B TOBEPXHOCTHOE HATSKCHUE.

OcobGenHoctu rpaHullel pazaena a3 TBepabix Ten. Cnenuduka MposSBIEHUS CBOOOJIHOU
MMOBEPXHOCTHOM YHEPTUU TBEPABIX TEIL.

4. Oco0OeHHOCTH TOBEPXHOCTH pazfielia KOHJECHCHPOBAHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CHUCTEMax. Ces3p  Mex(]a3zHOTO TMOBEPXHOCTHOTO HATSXKEHUS C  MEXKMOJEKYJISIPHBIMH
B3aMMOJICHCTBUsIME B oObeMe ¢a3. Pabora anresuu. [lonsTHe 00 »HHEPruu CMEUICHHS
koMnoHeHTOB. CliokHast KoHcTaHTa [‘amakepa, ee CBsA3b C MeXK(a3HBIM IMOBEPXHOCTHBIM
HaTsDkeHneM. Mexda3zHoe MoBepXHOCTHOe HaTskeHne 1o dyokcy, lxepudanko u [ymy.
DMnupryueckoe nmpaBmio AHTOHOBA. PaboTa anre3nu Ha rpaHuiie paszaena (a3 mpu BOIUIOMEHUN
npaBuia AHTOHOBA.

5. BrusiHue KpUBU3HBI MOBEPXHOCTH Ha PABHOBECHE B OJTHOKOMITOHEHTHBIX CHCTEMax. 3aKOH
Jlannaca. Kanumnsipaoe nasnenue. KanwispHoe noaHsATHE KUAKOCTH, ypaBHeHHe JKropeHa.
3aBUCHMOCTh JIABJICHMSI Mapa OT KPUBU3HBI MOBEPXHOCTH JKMUJKOCTU. YpaBHeHUE TomcoHa

17



(KenbBuna). Kamwnspaas konaeHcanus. M3otepmudeckas neperonka BeIecTBa. 3aBUCUMOCTb
pPacTBOPUMOCTH  OT KpPHMBHM3HBI IMOBEPXHOCTH JAMUCIEPCHBIX 4YacTUll. YpaBHeHue [ubOca -
OctBanpaa - Opeitnuxa.

6. CwmaunBanue. Kpaeoii yrosn. BeiBoa ypaBHenus HOnra. CooTHoOIIeHHE MEXKIy paboTamMu
aJre3uy M KOre3uu Mpu cMauyuBaHuM. Temnora cmaunBanus. M30upaTenbHOe cMauynMBaHUE Kak
METOJ XapaKTEePUCTHKH TOBEPXHOCTH TBEPIABIX Tel (JTHODUIBHBIX M JTHO(POOHBIX).
TepMoarHaMHUYECKUE YCIOBHS MIOJHOIO CMauMBaHus (pacTekanue). BinusiHue mepoxoBatocTu U
3arpsi3HEHUs IOBEPXHOCTH HAa cMavyMBaHUe. [ Mcrepe3suc cMauynuBaHusl.

7. Meronabl u3MepeHus: MOBEPXHOCTHOTO HATSDKEHHS Ha JIETKO IMOJABIKHBIX TpaHHIax ¢as.
Cratuyeckue M TMONYCTaTHUECKHE METOJbl: HHCTPYMEHTaJIbHOE O(QOpMIICHHE, YCIOBHS
JKCIIEPUMEHTa, pacueTHble Gopmyibl. [lonsaTue o auHamuyeckux wmerogax. OmpexneneHue u
OLIEHKa CBOOOTHOM MMOBEPXHOCTHOM SHEPTUU TBEP/IBIX TEll.

KouoxkBuym Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3jena as.
Bansinue agcopOUMOHHBIX €JI0€B HA CBOHCTBA IMCIIEPCHBIX CHCTEM.

1.  ApcopOmusi Kak CcaMOIPOU3BOJBHOE KOHIICHTPHUPOBAHHE HA MOBEPXHOCTH pasfiena ¢as
BEIIECTB, CHIDKAOIIUX Mexda3Hoe HaTsKeHue. TepMoanHaMUKa TIporecca aacopOLum.
N30pITouHast U ToyHasE ajacopOums. YpaBHeHue azncopOiuu ['mb0oca.

2.  llosepxnoctHo-akTuBHbIE (I[IAB), mOBEpXHOCTHO-HEAKTUBHBIC U TOBEPXHOCTHO-
WHAKTUBHblE  BemlecTBa. OTHOCUTEIBHOCTh  IMOHSTHS ~ «IOBEPXHOCTHAs aKTUBHOCTH)»
(3aBUCUMOCTD OT IIPUPOABI KOHTAKTUPYIOIIMX (a3). [loBepXHOCTHO-aKTHBHbBIE METAJLIBI.

3. 3aBUCHMOCTh TIOBEPXHOCTHOTO HATSKEHHS pPAcTBOPOB OT KoHmeHTpauuu [IAB.
[ToBepxHocTHas akTuBHOCTH IIAB. Pacuer nzorepmsl aacopOLKU U TOBEPXHOCTHOM aKTUBHOCTHU
[0 M30TE€PME IMOBEPXHOCTHOrO HaTskeHUs. OmnpezneneHue MoJEKyJIspHbIX KoHcTaHT ITAB.
JBmxyias cuiia nporecca aacopouuu. Ypasnenue Ilumkosckoro. Ypasuenue Jlenrmiopa, ero
cBs3b ¢ ypaBHeHueM ['n66c¢a, I1InmkoBckoro.

4. H3menenue mnoBepxHOcTHOW akTtuBHOCcTH [IAB B romonorumueckom psay IIAB.
TepmoauHamudeckoe obocHoBaHue npaBuia Tpaybe-Irokmno. PabGora aacopOuuu. Yciosue
BBITIOJIHEHUSI ¥ OOpateHus npasuia Tpayoe-/lrokio.

5. Crpoenue MoHocioeB pactBopuMbix [IAB. JIByxmepHOe COCTOSHHME BEIIECTBA B
ITOBEPXHOCTHOM CJIO€, OPHUEHTALIMS MOJIEKYJI B Pa3pEKEHHBIX U HACBIIICHHBIX CJIOSAX. Y PAaBHEHUS
cocrosiHust MoHocinosi [TAB (uneanbHoro aByxmepHoro rasa no ®omnsmepy).

6. IloBepxHocTHbIe IUIeHKH HepacTBOpUMBIX [TAB. [ToBepxHOCTHOE (IByXMEpHOE) J1aBJIECHUE,
METOJbl €ro u3MmepeHus. M30Tepmbl MOBEPXHOCTHOrO nAaBiieHUs. OCHOBHBIE THIBI IUIEHOK:
ra3oo0pasHble, )KUAKHE, TBEp/ble. Y CIOBUS NEpPexo/a MIEHKH OT OJHOTO COCTOSIHUS K APYTOMY.
YpaBHEHHUE COCTOSIHUA ABYXMEPHBIX aJCOPOIIMOHHBIX CI10eB 110 PpyMKUHY.

7.  Opranuveckue [1AB. Knaccudpuxamus [IAB o mMonexymsipHOMY CTPOCHUIO (aHHMOHO- U
KaTHOHO-aKTUBHbIE, aM(oiIUTHBIE, HENOHOTeHHbIE). Bricokomonekynsapueie [IAB (mpumepsi,
otnuuust oT Hu3komonekyisapHbeix [TAB). Knaccuduxauus [TAB no mexanusmy ux neicTBus
(cMauymBaTenu, aucnepraTopsl, Moroiue BemiectBa). O6mactu npumeHenust [TAB. IIpobGiema
ouopasznaraemoctu [TAB.

8.  AncopOuus ITAB Ha rpanune paszgena KOHIEHCHPOBaHHBIX (a3 (Ha TpaHuUIE pas3zaena
KHUJIKOCTb-)KHJIKOCTb M TBEPJI0€ TEI0-KUAKOCTh). [IpaBuiio ypaBHeHus nonspHocteil PeOunaepa.
[Tonsitre o ruapodmnbHO-munodpuinbHoM Oanance (I'JIb). Momudunupytromee nevicrsue [TAB:
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rugpopmmzanus U ruapodoOuzanus moBepxXHOCTeH. YpaBiieHHe CMayMBaHUEM B Ipolieccax

baoranum.
KoanoxkBuym Ne3.
Oo0pa3oBaHue QMCMEPCHBIX CUCTEM.
JInopuiabHbie U IN0(POOHBIE TUCTIEPCHBIE CHCTEMBI.
1. [TonsiTre MMO(GUIBHBIX TUCHIEPCHBIX CUCTEM. TepMoanHaMuka 00pa3oBaHus JIMOPUIbHBIX

KOJUTOMJIHBIX cucTeM. Kputepuil camoripousBoiibHOrO aucrneprupoBanus PeOunnepa-lllykuna.
YcnoBust 06pa3zoBaHus THOPUIBHBIX CUCTEM.

2.  MunemnnobpazoBaHue B pacTBopax ITAB. Kputnueckas KOHIICHTPALUS
mutnemooopazoanus (KKM). OcuHoBHble Meroabl ompenenenus KKM. DOwmnupudeckue
3akoHOMepHOCTU u3MeHeHus: KKM 1 MuUHUManbHOTO 3HaUY€HUS MTOBEPXHOCTHOTO HATSIKEHUS Ha
rpanune pazzaena [TIAB - Bo3ayx B romosnornyeckux psaax [TAB.

3. CrpoeHue npsAMbIX U 0OpaTHBIX MHULEIU NMPU PA3IUYHbIX KOHIEHTpausx [IAB. Murnems
INaptnu-Pebunaepa nu Mak bena. CMernaHHbIC MHUIICIIIBI.

4, TeopMoawHaMuKa MHUIEUIO00pa30BaHus: TeIIoBble 3(PGEKThl, auarpamMma (Ha30BBIX
COCTOSIHUH, TemneparypHas 3aBucumMoctb KKM; touka Kpadra. Touka momMmyTHEHUS.

5. Comobmmzamus B pactBopax [IAB. OTHocutenpHas conoOMIM3aIus, 3aBUCUMOCTh OT
Temneparypbl M KoHueHTpauuu. ComoOmnM3anuss B HEBOAHBIX cpenax. Ilpaktuueckoe

MPUMECHEHNE MHUICIUIAPHBIX CUCTEM (B XUMHUH, CHHTE3€ MOJIUMEPOB, OHOJIOrUH, MOIOIIEE
JeHCcTBHE).
6. JlucriepraiiMOHHBIE METOJIbI TOJTYYCHHUS JUCIEPCHBIX CUCTEM (30JIeH, dMYJIbCHUH, TICH,

aspo3soJeii). JlucneprupoBaHue TBEpAbIX Tel Kak (PU3MKO-XMMUYECKUH Ipolecc oOpa3zoBaHUs
HOBOH mnoBepxHocTH. Teopusi I'puddurca: ycioBue camMOIpPOU3BOIBHOIO PACHPOCTPAHEHUS
TpeuH. D dexT Pebunaepa: n3MeHeHre IPOYHOCTH U MIIACTUYHOCTH, KaK CIIEJCTBUE CHUKEHHUS
MOBEPXHOCTHOM PHEPruM TBEPABIX Ted. TepMoaMHAMUYECKHE YCIOBHS MposBieHUs 3pdexTa
Pebunnepa. BausHue xuMuueckoil mpuUpobl TBEPIBIX TEN U KUAKOCTEH Ha BO3MOXHOCTH €ro
nposiBiieHus. [Ipaktuueckoe npuiioxenue s3gpdexra Pebunnepa. [lentuzanus.

7. KonnencannonHsle cnocoObl MOJIy4eHUsI TUCIEPCHBIX CUCTEM. XUMHUYECKHE U (HU3HKO-
XUMHUYECKHE CTIOCOOBI KOHCHCAIMH. Y CJIOBHUS, HEOOXOAUMBIE JUIs OJYyUYeHHUs 30JIeH, B Iporecce
XUMHUYECKUX peakiuil (mpumepsl). MeToabsl NOMy4YeHUS MOHOIUCHEPCHbIX 3oieil. Ilytu
YIIPaBJICHUS CTEIIEHBIO TUCIIEPCHOCTH.

KoninokBuym Ne4.
JIEeKTPONOBEPXHOCTHbIE SIBJICHUSI B JHMCIEPCHBIX CHCTeMAaX.

1. JIBoiinoi snextpudeckuii cioit (JIDC). Ilpuunnst oOpazosanus JIIC. Tepmoaunamuyeckoe
paBHOBECHE MOBEPXHOCTHU pazjienia a3 ¢ yueToM dIEKTPUIECKON SHEpTHH.

2. Crpoenne JIOC: moxmens 1wiockoro koHaeHcartopa (I'edbMrosbir), ydeT TeEIUIOBOTO
JBIDKEHUSI MOHOB (Mojenb ['yu - UenmeHa); posib XuMH4ecKoi mpupo 16l HOHOB (Teopust [lItepHa).
OOmmit ¥ DJIEKTPOKMHETHYECKUI MOTEHIMaNbl. M3MeHeHne nmoTeHIana B 3aBUCUMOCTH OT
paccTosiHusL OT MOBEPXHOCTU JJS CHJIBHO U CJ1a00 3apsKEHHBIX MOBEPXHOCTEH; BIMSHUE
KOHLIEHTPALlUHU U 3apsiJia MOHOB 3JIEKTPOJIUTA.
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3. DIEeKTpOKMHETHYECKHE SIBJICHUS: DJEKTPOQOpe3; 3IEKTPOOCMOC; MOTEHIMAl TEUYCHUS;
MOTEeHIMaN oceAaHus YpaBHeHue [ enpMronbua-CMomyxoBckoro. @akTopbl, BIUSIONIME HA
MHTEHCHUBHOCTD JIEKTPOKMHETUYECKUX SBJICHUM. DIIEKTPOKMHETUUECKUI NOTEHIMAJ, IpaHULa
CKOJIbXKEHUS. MeToapl ONpeneneHuss >3JIEeKTPOKMHETUYECKOro mnoTeHnuana. lIpaktuueckoe
MPUIOKEHUE DIIEKTPOKMHETUYECKUX SIBICHUN. OJNEKTPOKANWUIAPHBIC SBICHUS. YPaBHEHUE
JIunnmana.

4. Ctpoenue wmwuuemn ruzaposoneil. Bnusnune wunmnddepeHTHBIX U HeUHAH(PPEPEHTHBIX
anektpoiuToB  Ha crpoenue JDC. Ilepesapsimka 305eif moja JEWCTBHEM AJIEKTPOJIUTOB.
N3oonexTpudeckas Touka. BiusHaue paznnyHbix (pakTopoB HAa OOMIMNA U 3JIEKTPOKHHETUYECKUI
noteHuuan (pazdaBieHue U KOHLIEHTPUPOBaHUe 30718, nuanu3, pH, remneparypa).

5. Hownnsrii oomen. Ypasaenne Hukonbckoro. JInorpomnsie psiiapl. MoHOOOMEHHBIE CMOJIBI.
[Tpouieccyl HOHHOTO OOMEHa B MPUPOJIE U TEXHUKE (IPUMEPHI).

YCcToiYMBOCTh W IBOJIIOIMS TUCHEPCHBIX CHCTEM.

1. [lonarue o0 arperaTUBHON U CEIUMEHTAIIMOHHON YCTOMYMBOCTH IUCIEPCHBIX CHCTEM.
[Ipouecchl, Beaylmue K MOTEPE arperaTMBHOM YCTOMYMBOCTH: H30TEPMHUYECKAs IEPErOHKa,
KoaJIeCLeHIIMs, KoaryJsinus. Pojb TEIIoBoOro IBUKEHUS B CEAUMEHTALIMOHHOW U arperaTuBHON
YCTOMYHUBOCTH.

2.  @akTopbl arperaTMBHOM yCTOMYMBOCTU JUCHEPCHBIX CUCTEM. TepMoaAMHaMHuecKas
YCTOMYMBOCTh TOHKMX IUIEHOK. PackimHuparomee nasinenue no /[epsruny. MomnekynspHas
COCTaBJISIOLIAs PaCKIMHUBAIOIIETO  JaBJIECHUS, Yy4eT MOJIEKYJIIpPHOMI MIPUPO/IbI
KOHTaKkTUpyloumx (a3 u ¢dopmbl yacTul (TOHKME TUIEHKM U CHEpUYECKHE YaCTHUIIBI).
DNEeKTpOCTaTUUECKAas COCTABJISIONIAs PAaCKJIMHUBAIOLIETO JIABJICHUS, €€ CBSI3b CO CTPOECHUEM
muddys3noit wactn JOC. PacknuHuBaromiee naBieHHWE Ui CHIBHO M CIIa0d0 3apspKEHHOU
noBepxHoctu. Ilpupona  ycToHUMBOCTM  JUCIEPCHBIX  CUCTEM, CTAOMJIM3MPOBAHHBIMU
T dy3abMu cnosimu 1o Teopun JIDO.

3. ®dakrophsl CTAaOMIM3ALMM JUCIEPCHBIX CHUCTEM. O(QeKTHBHAs yHpPYrocTb IUIEHOK C
ancop6umonHbiMu cinosimu [TAB. Dddextsr [166ca 1 Mapanronu-I'mé6ca. Dnexkrpocrarnyeckas
COCTaBIAIOIIAS  PACKIMHMBAWOIIEro  JaBieHuss 1o  Jleparuny. ['mapoauHamuueckoe
COINPOTUBIIEHUE MPOCIOWKH CpPEIbl BBITEKAHUIO, BSA3KOE COCTABISIONIEE PACKIMHUBAIOLIETO
nasnenus. CTpykrypHo-mexanuueckuit 6aprep (CMb) mo Pebunnepy. Y cnous, onpenenstomue
BbICOKYI0 3¢ ¢dexkruBHocTe CMbB. Peonormueckue cpoiictBa ancopOnuoHHbIX cioeB ITAB.
OHTponuiHbIi pakTop. CMmenaHHble (PaKTOPBHI.

4. OcHoBbl Teopuu ycroitunBoctu U koaryysauuu JIPO. OcoGeHHOCTH KOAryJssiuu 30J1ei
ANIEKTPOJIUTAMH, HUX OO0bsACHEeHHs ¢ Toukd 3peHus Teopuu JJIDO. Ilopor koarymsauuu u
KPUTHYECKOE 3HAYEHHE DJIEKTPOKMHETUYECKOrO NMOTEHIMANa ¢ TO4KM 3peHust teopun JIDO.
3aBUCUMOCTB IOpOra KOaryJisiuu OT pasMepa W 3apsana Koaryaupyromero noHa. Koarymsaous
CHWJIBHO U CJIa00 3apsiKeHHbIX 30iied. KoHIleHTpalnoHHas U HeWTpanu3aloHHAs KOaryJsius.
O6ocHoBanue npaswia Lllynsie-I'apau u kpurepus Ditnepca-Kopda B Teopuu JJIDO. SBnenue
«HETIPaBUJIBHBIX» PSIIOB TIPU KOATYJISIIIHH.

5. 3aBUCHMOCTBH CKOPOCTH KOATYyJSILIMU OT KOHLIEHTPAIUU 3JIeKTpoiauToB. KuneTnka ObicTpoii
koaryssiiu 1o CmonyxoBckoMy. OCHOBHBIE TIOJIOKEHUS TEOPUM MEMJIEHHOW KOaryJsiluu
(dyxc). OpTo- U nepuKUHETHYECKas Koaryauus. OIoKyIALus, FeTepoKoaryJIsaius, alaryisuus.
[TpuMeHeHne KoaryJstHTOB M (PIIOKYJISIHTOB JUISL OUUCTKHU BOIBI.
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6. Aospozomu. Knaccudukamus a’dpo3oieil 1mo arperaTHOMy COCTOSIHHIO YaCTHII JUCTIEPCHOM
da3pl. Meroasl TONy4YeHHUS a’dpo30Jield. MOJeKyIIpHO-KMHETHYECKHE CBOMCTBA a’pO30JIeH.
Oco0eHHOCTh ANEKTPUYECKUX CBOMCTB a3p030Jieii, MPUYUHBI BOSHUKHOBEHUS SJIEKTPUYECKOTO
3apsifia Ha MOBEPXHOCTU YacTull. PakTopbl yCTONUYUBOCTH a3po3osieid. CrocoObl 1 0COOEHHOCTH
paspyiieHust a’posoiieid. [IpakThueckoe wucnosb3oBaHuEe al’po3oied. Poxp  asposzoneil B
3arpsI3HEHUU OKPY KaIOILEH Cpebl.

7.  Owmynbcuun. Knaccudukanys, onpeaeaeHue TUIa MYJIbCUH U CTEIICHH TUCTIEPCHOCTH Karesb
JTUCTIEpCHOM (pa3bl. DMynbratopsl, npuHImNn BbiOOpa [IAB ams crabunuzanuu OpsSIMBIX U
obpatabIX 3mynbcuil. [IpaBuno bankpodra. Pons ['JIB monekynsr [TAB B crabunusanuu
smynbcuu. OOpamenue (a3 B sMmysibcusx. DakTopsl cTabWIM3alMU SMYJbcUd. Metoabl
MOJIyYEHUS U pa3pylleHus sMyibcuil. [IpakTnueckoe npuMeHeHne SMYIbCU.

8. Ilennl. Ctpoenue neH, ux kinaccudukanusi. Kparnocts nen. IlenoobpazoBarenu nepBoro u
BTOPOTO psiia. 3aBUCUMOCTh YCTOWYMBOCTH MEHBI OT KOHIIEHTpaIlK eHooOpa3oBaTens. Biusnue
AJIEKTPOJIMTOB HA TMeHooOpasywinyto crnocodHocTh [IAB. Ilennsie muieHku. DakTopsl
ycToiunBoctu TieH. [loHsitue o yepHbIX miueHKax. CrnocoObl MOJYYCHHS W pa3pyIICHUS TICH.
IIpakTHueckoe NPUMEHEHHUE TIEH.

Kpumepuu ouenxu (¢ 6annax)

- 5 6aJTOB BBICTABJISIETCS CTY/ICHTY, €CIIA CTYACHT J1ajl TIOJIHbIE, Pa3BEPHYTHIC OTBETHI HA BCE
BONPOCHI, TPOAEMOHCTPUPOBAIl YMEHHE TPUMEHATH TEOPETHUECKUE 3HAHUSA IIPH BBITTOIHEHUU
npakThuyeckux 3ananuii. CTyieHT 6€3 3aTpyAHEHHU OTBETUII Ha BCE JOTOJHUTEIHHBIE BOIIPOCHI.
- 4 Garuta BBICTABIISICTCS CTYJCHTY, €CIIU CTYJEHT PACKPBLII B OCHOBHOM TEOPETHUECKUE
BOIIPOCHI, OJTHAKO JTOMYIIEHBI HETOYHOCTH B ONPEICIICHUH OCHOBHBIX MOHATUM.

- 3-2 Gansa BBICTABISIETCS CTYACHTY, €CJIH MPU OTBETE Ha TEOPETUYECKUE BOMPOCHI CTYACHTOM
JIOITYIIICHO HECKOJIBKO CYIIECTBEHHBIX OIMTMOOK B TOJIKOBAHUU OCHOBHBIX TIOHSATHH. 3aMETHBI
npo0esIbl B 3HAHUK OCHOBHBIX METOJIOB. TEopeTHUYeCKHe BOMPOCHI B IIEJIOM H3JI0KCHBI
JIOCTATOYHO, HO C MPOITyCKaMu MaTtepuana. FIMEIoTcs MpUHIMITAATBHBIC OMTUOKYU B JIOTHKE
MOCTPOEHUsI OTBeTa Ha Bonpoc. CTyJeHT He pelni 3a7ady Wik IpH PELIeHUH JO0MYIIeHbI
rpyOble OLINOKY;

- 1-0 6ansoB BBICTABISETCS CTYJIEHTY, €CIIM OTBET HAa TEOPETUUYECKUE BOTIPOCH CBUETENHCTBYET
0 HETIOHMMAaHWH U KpailHe HeTIOJTHOM 3HaHUHM OCHOBHBIX MOHATUH U MeTO/10B. CTYJIEHT HE CMOT
OTBETUTH HU HA OJIUH JIOTIOJHUTEIBHBIN BOIPOC.

TpebdoBanus k ogopmiieHUI0 0TYETA 0 J1abopaTopHOii paGoTe

JlabopaTopHas paboTa JOJKHA COCTOSATH U3 CIEAYIONIUX TJIaB:

TUTYJIBHBIN JTUCT.

Ornucanue 1eau paboThl.

ITpenocraBiieHne KpaTKUX TEOPETUUECKUX CBEACHMI.

Ornucanne TEXHUYECKOTO OCHAIICHHSI U METOJIMKH MTPOBEJIEHUS IKCIIEPUMEHTA.

ITosrydeHHBIE B X0/1€ MPOBEACHUS SKCIIEPUMEHTA PE3YJIBTATHI.

AHanu3 JaHHBIX, IOJYYEHHBIX B X0/1€ TPOBEIEHUS IKCIIEPUMEHTA.

[TonBenenue uToros, GopMyIUPOBKA BHIBOJIOB

NoobkhwhE

Kpurepun ouenku (B 6a/1ax)

- 0 6ayI0B BBICTABIISAETCS CTYJEHTY, €CIIU CTYACHT HE IpeACcTaBuI 0GOPMIICHHBIN OTUYET O
nabopaTopHoii pabore;

- 1 Gann BeICTaBIIE€TCS CTYJIEHTY, €CIIU CTYJEHT JIOMYyCTUI OIIHOKHU B 0OpMIICHUH OTUETA
0 1abopaTopHoii paboTe U B pacuérax;
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- 2 Gayta BBICTABJISICTCS CTYACHTY, €CJIM CTYASHT OpOopMMIT OTUET IO hopMe U HE
JIOTTYIICHO OITMOOK B pacuéTax U COJepKaHuH,

Bonpocsl /151 yCTHOT0 onpoca:
1. OcHoBHBIC TPU3HAKU OOBEKTOB KOJUTOUTHOW XUMHH.

2. Knaccudukanuus TMCIEPCHBIX CUCTEM U IPUMEPHI U3 KU3HHU.

3. Cratuueckue METOAblI OmpenelneHus (M3MepeHHs)) IOBEPXHOCTHOrO HaTskeHus. HMx
XapaKTePUCTHKA, TOCTOMHCTBA M HEJJOCTATKH METO/a

4. TlomycraTuueckre METOAbl M3MEPEHHs] MOBEPXHOCTHOrO HaTskeHus. X XapakTepucTuka,
JIOCTOMHCTBA M HEJOCTATKN METO/Ia

5. MHAMHUYECKHWE METOJIbl H3MEpPEHUs IMOBEPXHOCTHOTO HATsOHKEHUs. VX XapaKTepucTHKa,
JIOCTOMHCTBA M HEJOCTATKN METO/Ia

6. T'mapodunsabie u runpodoOHBIe TOBepXHOCTH. M30upaTensHOoe CMauyuBaHHE.

7. TlpencraBienue o TuapoPUIBLHO-TUIIOPUILHOM OanaHce Mosiekys [TAB.

8. Kuaccuduxamnus [TAB o monekymsipaomy ctpoenuto. [Ipumepsr [TAB.

9. Knaccudpukamuss IIAB mo wmexaHusmy JeicTBus —(CMayuBaTelld, JUCIEPraTtopsl,
CTaOUITN3aTOPhI, MOIOIIHE CPENICTBA).

10. JIuopumuzamust u nuododOuzanus MmoBepxHOCTEH, npumeHeHne [IAB s ynpasneHus
MpOIeCCaM¥ CMaYyUBaHUSI.

11. pakTU4ecKkOe MPUMEHEHHUE JICKTPOKHHETUYECKUX SIBJICHUU.

12. OuucTka KOJUIOUTHBIX cucTeM. J{nanu3. DnekTpoananus. YIIbTpapuibTpariusl.

13. Comoomm3anus. [TpakTnueckoe npuMeHEHUE COJTF0OMITN3AIUH.

14. Aspozonu. OcoOeHHOCTH UX CTPOCHUS U CBOMCTBA. MeToAbl pa3pyIlIeHUs adPO30IeH.

15. Dmynscun. CTpoeHue, yCTOMUNBOCTh, METOIbI MOTYYSHHSI. DMYIIbIaTOPHI.

16. [Tensl. CTpoeHue, yCTOMUYUBOCTh, METOIbI MTOTYYECHHUS.

Kpumepuu ouenxu (¢ 6annax)

- 2 6arnuia BBICTABIISIETCS CTYJCHTY, €CITU CTYJEHT PACKPBLI B OCHOBHOM TEOPETHYECKHI BOIIPOC
- 1 Gayina BBICTABISIETCS CTYICHTY, €CJIH ITPH OTBETE JIOMYIICHO HECKOJIBKO CYIECTBEHHBIX
OIINOO0K;

IIpumepsI TeCTOBBIX 3a1aHUI

1. Hanuuue u36bITKa CBOOOAHOM SHEPTUH HA TIOBEPXHOCTH pazjiena (a3 00yCciIoBIEHO:

1. TONBKO pa3nNMYUEM KOHIIEHTpPAIIM BEelIecTBa B IBYX (a3ax;

TOJIEKO Pa3JIMYUEM arperaTHOr0 COCTOSTHUS BEIIECTBA;

3. HECKOMIIEHCHPOBAHHOCTBHIO MEXKMOJEKYISIPHBIX B3aUMOACUCTBUN Ha TMOBEPXHOCTHU IO
CpPaBHEHHUIO C 00BEMOM;

4. Oonee BBICOKOW HHEpPrueil B3aUMOJIEHCTBUS MOJEKYJ Ha MOBEPXHOCTH IO CPaBHEHUIO C
00BEeMOM.

N

2. PazHocTth JIaBJICHUM B 00BEMHBIX (I)EB&X, Pa3saCIICHHBIX HCKpHBJ’IGHHOﬁ IMMOBCPXHOCTHIO,
BO3pacCTacT C:

1. YBEJIIMUEHUEM OC;

2 YBEIMYCHUEM Painyca KPUBU3HBL,
3. YMEHBILIEHUEM C;

4 YMEHBIICHUEM paInyca KPUBU3HBL,
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o

MOBBIIICHHEM TEMIIEPATYPHI;
YMEHBILIEHUEM TEMIIEPaTyPBhl.

Sk

3. 3akou Tomcona — KenpBuHA JIEKUT B OCHOBE:

KalMUIAPHOM KOH/ICHCAIINY;
MPOIECCOB 00pa3oBaHusi HOBOH (ha3bl;
U30TEPMHUUYECKOM MMEPErOHKH;
peKyIepanuu JeTy4YuX pacTBOPUTEIICH;
BCEX Ha3BaHHbBIX MPOIIECCOB.

okhowNE

Kpurepun onenkn (B 6aj1ax)

- 0 0ayuI0B BBICTABIIAETCS CTYAECHTY, €CJIM KOJUYECTBO IPABUIbHBIX OTBETOB 0 %;

- 3 Gayi1a BBICTABIISIETCS CTYAEHTY, €CIIM KOJIMYECTBO NPaBUIIbHBIX 0TBETOB 30 %0;

- 5 GaJIJIOB BBICTABIIAETCS CTYIEHTY €CIIM KOJIMYECTBO MPaBMIIbHBIX 0TBETOB 40 %;

- 10 Ga1oB BBICTABISETCS CTYJECHTY, €CIIM KOJIMYECTBO IPAaBUIIbHBIX 0TBETOB 60 %;

- 15 GayoB BBICTABISIETCS CTYACHTY, €CJIM KOJTHYECTBO MpaBuibHBIX 0TBeTOB 80 - 100%.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceuyeHrue TUCITHIIITMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJHUTEIbHON y4eOHOM JINTEepaTypbl, HEOOX0AMMOM I
OCBOECHMS M CIMILIMHbBI
a) OCHOBHasl JIUTepaTypa:
1. Myxun E.J[. Komnmounnas xumus :y4eOHUK IS YH-TOB M XHMMHUKO-TEXHOJIOT.BY30B
/E.1.Ulykun, A.B.Ilepuosa, E.A.Amenmun — M.:Breiciias mkoina, (1992, 2002, 2004, 2012) c.
2. 'enpdman, M. U. Komtonanas xumus [ DnaeKTpoHHBIH pecypce] : yueonuk / M. U. Ienbdhman,

O. B. Kosanesuu, B. II. IOctpatoB .— U3x 6-¢, crep. — CII6. : Jlanp, 2017 .— 336 c. —
(Yuebnuku nns By3oB. CrnenuanpHas nureparypa). JJocTynm K TEKCTy 3JIEKTPOHHOTO W3JaHUS
BO3MOXEH 4epe3 DJIEeKTPOHHO-O0MOIMoTeuHyto cucreMy usnatenscrsa "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book_name>>.

3. Bonkos, B. A. Komnougnas xumus. [IoBepXHOCTHBIE SIBIEHUS W TUCIEPCHBIE CHCTEMBI
[DnexkTponHbIil pecypc]| : yueOHoe mocodue / B. A. BonkoB .— U3n. 2-e, ucnp. — CaHkT-
[TerepOypr :Jlanb, 2015 .— 672 c. — (YueOHuku ajist By30B. CrienniasibHast muteparypa). JJoctym
K TEKCTy DJIEKTPOHHOTO W3JIaHMsI BO3MOXEH dYepe3 OIEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY
U3/1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —
<URL:http://e.lanbook.com/books/element.php?pll_id=65045>.

0) 10MOJIHUTE/IbHASA JIUTepaTypa:

1. ITpakTHKyM 11O KOJUTOMTHOM XUMUH (KOJIJIOUIHASI XUMUS JIATEKCOB U MOBEPXHOCTHO-aKTUBHBIX
BEIIECTB) : y4. HOcoOue AJIs CTYI€HTOB XMMHUKO-TEXHOJIOIHY. cIiel. By30B / moj pen.P.O.Helimana
.— M. : Beicmag mikona, 1972 .— 176 c.

2. Bepexnuxos , B. H. KomtonHast XumMus MoBepXHOCTHO-AKTUBHBIX BEIIECTB [ DJIEKTPOHHBIN
pecypc] : yue6noe nmocodue / B. H. Bepexxuuxos , 1. U. I'epmammesa , M. 0. Kpsicun .— Cankt-
[TerepOypr : Jlanb, 2015 .— 304 c. — (YueOuuku s By30B. CrieruanbsHas turepatypa). Jocryn
K TEKCTy DJIeKTPOHHOTO W3JaHHs BO3MOXEH uepe3 OJIEeKTPOHHO-OMOIMOTEUHYI0 CHCTEMY
A30aTeNbCTBA "Jlaup" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=64325>.

Ilepeyenb MeTOAMYECKUX YKa3aHUM AJIsI CAMOCTOSITEIbHON PadoThI CTYICHTOB
1. UsanoBa C.P. Komnounnas xumus: Y.1/C.P.MBanosa,®.b.IllensikoB — Yda PO baml'V,
2005 - 120 c.
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2. UsanoBa C.P., IllleBnskoB ®.b., Kazapesuun C.A. Kommowmnas xumums. Y.2. (YdueGHoe
noco6wue). 2007. Yda. PUO. baml'V.

3. Manunckas B.I1., AxmerxanoB P.M. [loBepxHOCTHBIE siBJICHHS. MeTOAMYECKUE YKa3aHUS IS
KOHTPOJISI CAMOCTOST €JIbHOM paboThl cTyaeHToB, 2005, PULl baml'V, 51 c.

4, AxmerxanoB P.M., Manunckas B.II. Ilonyuenue u cBoiicTBa JIMOGOOHBIX 30JICH.
Metoaudeckie yKa3aHUs MO BBIMOJTHCHHUIO JIAOOPATOPHBIX W MPAKTHYECKHX padoT Mo
koiutonaHou xumuu, 2006, PULL baml'VY, 44 c.

5. Mamunckas B.II.,, AxmerxanoB P.M. [lonyuenue u CBOICTBa KOJUIOMIHBIX PACTBOPOB.
VYuebnoe nmocodue, 2011, PULL bamI'V, 68 c.

6. Manunckas B.II1.,, AxmerxanoB P.M. IloBepxHocTHBIE siBJeHHs. Y4eOHOe mocobue, 2012,

PUII bamI'V, 100 c.

5.2. Tlepeuenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHUKANHMOHHOI ceTH « AHTEpHET» H
MPOrpaMMHOI0 00ecIeYeH s, HeOOXOAUMBIX JIJISI OCBOEHHSI TUCIUILTHHBI
1. Dnexkrponnas oubauoreunas cucrema « b bamlVy - https://elib.bashedu.ru/

2. DnekTtpoHHas OubOIMOTEYHAS

https://biblioclub.ru/

cucrema

«YHuBepcuTeTCKass OUOIMOTeKa OHJIAMHY -

3. DnekTpoHHast OMOIMOTEUHAs CHCTeMa u3aaTenbcTBa «Jlanby - hitps://e.lanbook.com/

4. DnexTpoHHbIH Katanor bubmmoreku baml'y - http://www.bashlib.ru/catalogi/

5. Yuusepcanpaas bas3sl manubpix EastView (mocTynm K 3JIeKTpOHHBIM HAyYHBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas snexrponHnast oubnmoteka - elibrary.ru (ZocTyn K 3JI€KTpPOHHBIM HAyYHBIM XKy pHAJIaMm)
- https://elibrary.ru/projects/subscription/rus titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. [Torosop Ne 104 ot 17.06.2013

r. JIunensuu 6eccpovHbie
8. Microsoft Office Standard 2013 Russian. Jloroop Ne 114 ot 12.11.2014 r. JluueHsuu

OeccpouHbIe

6. MaTepuaabHo-TeXHHYecKas 0a3a, He0OX0AMMAsI IVIsl OCYIIeCTBJIEHUsI 00Pa30BaTEeIHLHOTO
npoiecca mo JUCUUIINHE

HaumenoBanmue OCHaIEHHOCTD CEeNNATbHBIX IlepeyeHsb JINLIEH3UOHHOTO
CIeNUATbHBIX NOMeILeHN U MOMeleHuil 151 NMPOrpaMMHOIo odecneyeHms.
noMelieHn u CaMOCTOSITEJILHOH padoThI PexBU3UTHI MOATBEPKAAIOLIETO

noMeleHnu st JOKYMEHTAa

CaMOCTOSITEJILHOM
padoTshI

1. yyeOHast ayauTropus
A5l IPOBEIEHUs
3aHATHH JEeKIHNOHHOT0
THINA:

aynutopust Ne 405
(xumak koprryc),
ayautopust Ne 311
(xumdak kopmyc),
ayautopust Ne 310
(xumdak koprmyc),
ayautopus Ne 305
(xumdak koprmyc).

2. yueOHas1 ayAuTOpPHUS
AJ1S1 IPOBEIEHUS
3aHATHI CEMHMHAPCKOI0
THIA: TabopaTopus Ne
121 (xumdak kopmyc),
naboparopust Ne 407
(xumdak koprmyc),

Aynutopus Ne 405
YueOHas MeOenb, yaeOHO-HATIISTHBIC
moco0us, T0CKa,HOYTOYK,MyJIbTUME 1A -
mpoektop Mitsubishi XD3200U, skpaH ¢
anekrponpuBoxoM 300*400cMm Spectra
Classic.

Aynutopus Ne 311
Yyebnas mebelnb, yaeOHO-HArJIS THBIE
nocoOusi, T0CKa, HOYTOYK,TPOEKTOP
Mitsubishi XD 600U, axpan ¢
aekTponpuBogoM Projecta 183*240cm
Matte white.

Aynutopus Ne 310
YueOHas MeOenb, yaeOHO-HATIISTHBIC
mocoOus, ToCcKa, HOYTOYK,MyJIbTHME A -
mpoektop Mitsubishi EW230ST, skpan
HacteHHbIN Classic Norma 244%183.

Aynurtopus Ne 305
Y4ebHas Mmebelb, yaeOHO-HATTIS THBIE
1oco0wusl, 0CKa, HOYTOYK,MyJIbTHMe T~

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 r.
Jlnmen3uu GeccpoyHbie

2. Microsoft Office Standard 2013
Russian. lorosop Ne 114 ot
12.11.2014 r. JIumeH3uu 6ecCpoUHbIe
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naboparopust Ne 412
(xuMmak KopIryc).

3. yueOHasi ayAuTOpHS
AJ1s1 IPOBeieHUsI
IPYNIOBBIX U
WHUBHUIY ATBHBIX
KOHCYJIbTALMIA:
aynuropus Ne 405
(xumdak kopmyc),
ayautopust Ne 311
(xumdak kopmyc),
ayautopust Ne 310
(xumdak kopmyc),
aynuropus Ne 305
(xumak koprmyc).

4. yyeOHasi ayIuTOpUS
AJISl TEKYIero KOHTPOJIs
U NPOMEKYTOYHOM
aTTecTAlMHU: ayAUTOPHS
Ne 405 (xumobak xopmyc),
aynutopust Ne 311
(xumak kopmyc),
aynuropus Ne 310
(xumdak kopmyc),
aymuropus Ne 305
(xumak koprryc).

5. nomemeHus 1JIs
€CaMOCTOATEIbHOM
padorsI:

YUTaJIBHBIN 3a51 Ne 1
(TaBHBIH KOpITYC),
YUTAJTbHBIH 3271 Ne 2
(dbusmat xopmyc-
yueOHOE), YUTATbHBIH
3at Ne 5 (rymaHUTapHBIH
KOPITyC), YUTAJIBHBIH 3211
Ne 6 (yueOHblii Kopiyc),
YUTAJIbHBIN 3a71 Ne 7
(TymMaHUTApHBII
KopIryc), TabopaTopus
Ne 206(xumdax Kopiyc),
naboparopust Ne
209(xumax
Kopmyc),1adopatopust Ne
419(xumdak xopyc).

6. nomeneHue s
XpaHeHUs U
NpopuIaKTHYECKOT0
00cayxkuBaHUsA YU4eOHOTO
o0opyaoBanus:
nmabopatopus Ne 013
(xumak koprryc).

mpoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244%183.
JlaGopaTopust Ne 121
YuebHas meOenb, yaeOHO-HATIISITHBIC
mocobus1, HaOOp XMMHIECCKOH ITOCYIHI,
koMmIuIekT mebemn BHP,
aKBaIUCTHILUIATOP, TOCKa ayauTopHas JJA
(32)3, nocka knaccuasi/2002r,
mukpockor, Hacoc, PMC "Honomertpus",
WH(POPMAIMOHHBINA CTCH]I, BU3KO3UMETP
d=0,54 (10 mr.), Bu3kozumerp d=1,16 (5
IIT.), ICPUOTUYCCKAS CHCTEMA
Menzeneesa (2mr.), croa 2-xX TyMmO.,
cTOIX 2-X TyMO.,[ToICTaBKa-Kadeapa.
JlaGopaTopus Ne 407
YuebHas mebenb, yaeOHO-HATIISTHBIC
mocobus1, HaOOp XMMHICCKOH ITOCYHI,
pudOp, yCTaHOBKA.
JlaGopaTopus Ne 412
VYueOHast MeOelb, yueOHO-HarJIsITHbIE
nocoOusi, Habop XUMHUUYECKOM TOCY/IBI,
ra3omMeTp
Yuranabublii 30 Ne 1
Hayunblii u yueOHbIi poHA, HAYIHAS
nepronuka, [IK (MoHOOMOK) - 3 mmT.,
HeorpanuueHHbI qoctyn k ObC u B;
KOJIMYECTBO MTOCATOYHBIX MecT — /0.
YuraabHbli 3a7 Ne2
Hayunerit n yueOHBIH QoHA, HayIHAS
nepuoauka, [IK (MoHOOIIOK),
MOJIKJIFOUCHHBIX K ceTn MHTepHeT, — 8
IT., HeOTpaHUUeHHBbIH focTyn k ObC u
BJ1; konnuecTBO mocamouHbx MecT — 50.
YuranabHblii 327 Ne 5
Hayunblii u yueOHbIil oHA, HAYIHAS
nepuoauka, [TK (MoHOOI0K) - 3 1T,
HeorpanuueHHslit Joctyn k ObC u BJJ;
KOJIMYECTBO MTOCATOYHBIX MecT — 27.
YuranabHbli 327 Ne 6
Hayunerit u yueOHBIN (OHI, HAyIHAS
nepronuka, [IK (MoHOOMOK) - 6 T,
HeorpanndeHHbIN goctyn k ObC u B/I;
KOJIMYECTBO MOCaa0uHbIX MecT — 30.
YuranabHblii 327 Ne 7
Hayunblii v y4eOHbIid poH, HAYyIHAS
nepuosuka, IIK (MoHOOIOK) - 5 1T,
HeorpanndeHHbIN goctyn k ObC u B/l
KOJIMYECTBO MTOCATOYHEIX MecT — 18.
JlaGopaTopus Ne 206
YueOHas MeOenb, yueOHO-HATIISITHBIC
rocoOusl, Mellainka Marauraast EcoStir
(1.51,300-200006/MuH, m1aThopMa
nmuam. 120MM,0e3 Harpera), Meniaika
MarautHas [19-6110 (go 11, ¢ momorp.
120C), memanka marautHas [19-6110
(mo 11, ¢ momorp. 120C), memranka
MarautHas [19-6110 (go 11, ¢ momorp.
120C), memanka MarHATHas ¢
nogorpesom [13-6110M, memainka
Mar"urtHas ¢ nogorpesom [12-6110M,
MHUKPOCKOII, MHOTO()YHKIIMOHATBHOE
ycrpoiictBo KyoceraFS-1030MFP,
HoyTOyK HPPavilion, npoekrop
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BenQMP612C, noyroyk HP
6820sT2370 17 WXGA, monurop 19"
Samsung 931BWSFVTFT ,cuctemHbIi
onox IntelCore B xomIuIekTe, mamMATh
NransTS 4G, cryn UCO/aepn/ (6mr.),
HOoyTOyK ASUSK52JE 15.6"/IntelCorei3
370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.

Jla6opatopus Ne 209
YueOHas Mebelb, yueOHO-HATIIsI THBIC
oco0Ms1, KOMITBIOTEP B COCTABE:!
cucremHuslit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, mouuTop 20"
Samsung, MEOTO(YHKITHOHAIEHOE
YCTPOUCTBO (TIPHHTEP/KOMTHP/CKaHep)
FS-1030 MFR, mpuHTep J1a3epHBIA
MOHOXpOMHBIH Samsung ML-3310D,
OpmuHT MpUCTaBKa, KPECIo
«[Ipectmx», TyMOOUKa MOOHITEHAS, CTYI
"TIpecTmx", CTOJ MUCHM., CTOJI TTUCHM.,
cryn UCO

Jla6opatopus Ne 419
YueOHas Mebelb, yueOHO-HaTIIsI THBIC
ocoOHsl, MHOTO(YHKIIMOHAIEHOE
ycrpoiictBo HP Laser, mnanmerHbii
komisiorep Apple iPad 64 GB Wi-Fi
+3G Yepnsiit A4-1.00IT1,641'b ¢
YeXJIOM, KOIIMPOBAJIBHBIN ammapar,
KOTIMPOBAJIBHBIN anmapar

JlaGopaTopus Ne 013
Kowmmaext mebenn BHP, Becsr GR-120
(120r*0,1mr) BHYTp. KaIuOpOBKa, C
noBepkoii, nentpudyra OITH-8,
MHOTO(YHKIIMOHAJILHOE YCTPOHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuiuTka
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MHWHOBPHAYKH POCCHUU

IIpuiaoxenne Ne 1

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbBHOE
YYPEXJIEHUE BBICIIEI'O OBPA3OBAHMUMA
«BAIIKUPCKH T'OCYJIAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

AUCIHUITINHBI Koanougnas xumus

8 cemecTp

_OYHasi_

Bun pabotsr

O0BeM JUCIATIINHEL

O6mast Tpynoemkocts aucrumuiuasl (3ET / wacos)

3/108

Y4eOHbIX 4acOB HAa KOHTAKTHYIO pabOTy ¢ MperoiaBaTesem: 81,7
JIEKIHI 32
MPAKTUYCCKUX/ CEMUHAPCKUX

1ab0paTOPHBIX 48
Apyrux (TpyNIoBasi, HHIUBUIyalbHass KOHCYJIbTAIIUS ¥ UHBIC BHJIbI
y4eOHOU JIeATEIIEHOCTH, MTPEIyCMaTPUBAOIINE padoTy

oOyuatomuxcs ¢ npenogasarenem) (OKP) 1,2
Y4eOHbIX 4YacOB Ha CAaMOCTOATENIbHYI0 padoTy obyudaronuxcs (CP) 9,5
Y4eOHBIX 9acOB Ha MOATOTOBKY K
sK3ameny/3auety/nuddepenimpoannomy 3adery (Konrpon) 16,8

CbopMa KOHTPOJIA: IK3aMECH 8 CEMECTP, KOHTPOJIbHAs
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OcHoBHas

u ®opma
dopma u3yueHHst MaTepUaAJIOB: JIEKLIUH, JTOTIOTHUT TEKYILEro
MPAKTUYECKHE 3aHATHS, CECMHHAPCKHE eJIbHas KOHTPOJIS
Ne 3aHATUS, Ta00paTOpHbIE padoThI, auTepa- 3aganus no yCIIEBAEMOCTH
/o Tema u conepxanue caMmocTosiTeNbHast paboTa U TPYI0EMKOCTh Typa, CaMOCTOSITENIHON | (KOJIJIOKBUYMBI
(B yacax) pekoMeHs | paboTe CTYAEHTOB | , KOHTPOJbHbIE
yemasi paboThl,
CTYJCHTaM KOMITbIOTE€PHBI
Beero |JIK | TIP/CE [P [cpC | (HoMepa ¢ TCCTBL M T.IL)
U3 CIIHCKA)
M
Beenenne. OcHOBHBIE 3a/1a41 U
HaIpaBJICHUS KOJUIOMIHOW XHUMHUH.
OOBEKTHI KOJJIOUTHON XUMUH B
Hanoxumun. Knaccudukanus J1C. OCH. 1T
KonnonnHo-xuMn4yeckue OCHOBBI. '
pa1-3 MeTtoaudeckue
1 I'panuna paznena ¢a3 ee CUIOBOE MOJIE. 3 2 1
Jom. mur- | mocobus 1,2,3
Crymienne TepMOAMHAMUYECKIX 12
(GyHKLUH B TOBEPX. CII0O€, BIUSIHHUE pa
TEMIIepaTypbl Ha TEPMOJUHAMUYECKHE
(YHKLMU TOBEPXHOCTHOTO CIIOSL.
(mpoOnemHast IeK1us).
IToBepXHOCTHOE HATSIKEHUE U
MEKMOJIEKYIISIPHOE B3aMMO/ICHCTBHE B OcH. nuTt-
2 KOHJEHCUPOBaHHBIX (hazax. MexdaszHoe 3 2 1 pa 1-3 Meroanueckue
HaTsDKEHHE Ha TpaHuIle IBYX ¢as. Hom. nmut- | mocobus 1,2,4
CBoOopHast HEPTHUS TBEPOTO TEa. pal1-2
BnusiHre KpUBU3HBI HOBEPXHOCTH HA
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pPaBHOBECHE B OJHOKOMITIOHEHTHOM
cucreme. 3akoH Jlamiacca. Kamspasie
seienns. CmaunBanue. KonndecTBeHHEIS
XapaKTePUCTUKH, H30MPATEIBHOE
cMauuBaHuue. Pojib cMaunBaHus B
KaMWUISPHBIX SIBJIICHUSX. MeTo b
M3MEPEHHS TTOBEPXHOCTHOTO HATSDKCHUS U
y/1€JIbHOW MTOBEPXHOCTHOM IHEPTHUs
TBEPJIbIX TEJI.

Ancop6rronHoe paBHoBecue [ n60ca.
ITAB, I1MB, ITHB. Pa6ota ancopOuuu.
[TpaBuno Tpay6e-/rokio. YpaBHeHue

OcH. nut-
[[InmkoBCcKOro. JKCnepuMeHTaIbHas 3
66 9 pa 1- MeTtoauueckue
noBepka ypaBHeHus ['1006ca. Jom. mut- | moco6ms 1.2,5
Ornpenenenne MOJEKYJISIPHBIX KOHCTAHT '2 ”
A . pal-
[TAB. Knaccudukanus u coBpeMeHHBIH
acnekT npumenenus [TIAB. AccopTument
ITAB.
JByxmepHoe cocrosiaue [IAB B
a7IcopOLIMOHHOM cll0€. YpaBHEHHE
COCTOSIHUS, CTPOEHHE a1COPOIIMOHHBIX OcH. nut-
cioeB HepacTBopuMbIX [TAB. 2 pa1-3 Meroauueckue
[Tpumenenune ITAB s ynpasnenus Hom. nmut- | nmocodus 1,2,6
IpoLeccaMy CMauyuBaHUs U pacTEKaHUs. pa 1-2
['unpodobuzanus, ruapodumu3ams
ITOBEPXHOCTEH.
Oco0eHHOCTH MOJIEKYIISIpHON ajcopouun
n3 pacTBOpoB. [IpaBuiio ypaBHUBaHUSA OCH. 1HT
nonsipHocTelt Pebunnepa. Ancopouus 1'3 M
6 2 pa 1- €TOUYECKHE
3JIEKTPOJIUTOB, U30UpaTENbHAS U Tlom. mur- | moco6ms 1,2.3
MOHOOOMEHHas afcopOus. pa 1'2 ”

HNonoobMmenuuku. Poins 0OMeHHOM
azcopOnuu.

29




OO6pa3oBaHue AUCTIEPCHBIX CHCTEM.
OCHOBBI TEPMOJUHAMUYECKON U
KUHETU4YeCcKoi Teopuu. [Iporecchr
KOH/JICHCALIUOHHOTO U JIUCTIePraliOHHOTO
obpazoBanus JIC B TeXHUKE, IPUPOJIE,
TexHoJoruu. JInopusHbIe KOTONIHBIE
cuctembl. Tepmonunamuka. ObpazoBaHue
mo(UIbHBIX 307ei. Kpurepuii
Pebunnepa-lllykuna. Kputnueckue
smyabcu. Munemioo0pa3oBaHue u
cosroOmin3anus B pactsopax I[TAB.
®uzukoxumus Morotero aercreus [TAB.

OcH. nuT-
pa1-3
Jor. nut-
pa 1-2

Mertoauueckue
nocoous 1,2,4

[TonsiTre Mo OOHBIX 30J1eH.
TepmoauHaMyKa U KHHETHKA
TOMOT€HHOTO 3apO/IbIIICO0Pa30BAHHUS 110
['u66cy-donpmepy. Pabora obpazoBanus
YacTUILl AUCTIEPCHOM (ha3bl B mporeccax
KPUCTAJIIIM3ALUU U3 PacTBOPOB,
KOHJIEHCAIlUU TIePECHIIIEHHOTr0 Napa,
KUIIEeHUs U U3 paciiasa. uddy3nonnstit
U KHHETUYECKUH peXHUM Ipoliecca pocta
yacTuIl gucnepcHoi dasel. ['eTeporennoe
oOpa3oBaHue HOBOH (a3bl. BnusHue
CMauyUBaHMS U IIEPEXOBATOCTH
MOBEPXHOCTHU Ha paboTy 0Opa3oBaHus
yacTull HOBOM (pa3pl. CooTHOIIEHNE
MEXy paboTaMH reTeporeHHOro u
TOMOT€HHOTO 3apO/IbIIe00pa30BaHUs B
3aBHCUMOCTH OT yria 6.

OcH. nut-
pa 1-3
Hom. nut-
pa1-2

ZII/ICHepFaI_[I/IOHHI)Ie MCTO/bI MMOJTYYCHHA
JIMCTIEPCHBIX CHCTEM (30J1eH, SMYIIbCHA,
neH, asposodeil). Jucnepruposanue
TBEPJIBIX TeJ KaK (PU3HKO-XUMUYECKUN
mporiecc 00pa3oBaHUsI HOBOM

OcH. nuT-
pa1-3
Jorm. nut-
pa 1-2
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noBepxHoctu. Teopus ['puddurca:
yCIIOBHE CAaMOIPOU3BOJILHOTO
pactpocTpaHeHus TpemuH. P eKT
Pebunnepa: n3MeHeHue NPOYHOCTH U
TUTACTHYHOCTH, KaK CJICIICTBHE CHIDKECHUS
MIOBEPXHOCTHOW YHEPTUHU TBEP/BIX Tell.
TepMoauHaMUYEeCKHE YCIOBUS
nposiBienus 3¢ dexra Pedbunaepa.
BrusiHre XUMUYECKO# MTPUPOIBI TBEPIBIX
TEJ ¥ )KUAKOCTEH Ha BO3MOKHOCTD €0
nposieiieHus. [IpakTrueckoe NpuiIoKeHne
addekra Pedunaepa. [enruzamms.

DIIEKTPUYECKHE CBOMCTBA IUCIICPCHBIX
CUCTEM. DIIEKTPOKUHETHUEKUE SIBIICHHUS.
Crpoenue 12C. luddy3nonnas yactb
JD3C st cunbHO U €120 3apsKEHHBIX

. OcH. nut-
noBepxHocTel. Bnusaue
9 UHAUPPEpEeHTHBIX HeMHIU(DPEPEeHTHBIX 3,5 2 1,5 pa 1-3 MGT%HHI{TCZK e
3JIEKTPOJIUTOB U criennduyeckoi I[OT'; ut- | nocobus 1,2,5
aIcOpOIIMU Ha Po, P5 M S TIOTEHIIHAIIBI. pa 1=
Crpoenue Munenn JuoQpoOHBIX 30J1eH.
MeToabl N3y4eHHs INEKTPOKNHETHYECKUX
SBJIEHUH, UX PAKTUYECKOE IPUMEHEHHE.
Y CTONYMBOCTB AUCIEPCHBIX CUCTEM.
ArperaTuBHasi 1 CEJUMEHTALIMOHHAs OCH. -
YCTOHYHUBOCTb. l'Ipoueccmi BEAYLLIHE K pa 1-3 MeToHeckie
10 HapyLIEHUIO arperaTUBHON YCTOWYMBOCTH. | 2 2 Tom. mut- | moco6us 1,2.6
PacknuHuBaromniee 1aBjiaeHue 1o 1;2 =
Jepsaruny, ero cocrasistonie. PakTopbl pa
arperatuBHol ycroituusoctu JIC.
OcHoBbl Teopun koarynsuuu JJIPO. OcH. nut-
11 Kuneruka koarynsauuu. [IpaBuio 2 2 pa 1-3 Meroanueckue
[ynbue-I'apau, kputepuii Diinepca- Jom. nut- | mocobus 1,2,3
pa 1-2
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Kopda. Crabunuzanms 1mohoOHBIX 3051€H.

@DakTOphl CTAOMIN3ALNH.

3aBUCHUMOCTbH CKOPOCTH KOAryJIsIIIUHU OT
KOHIICHTpAIlUHU 31eKTpoJuToB. Kunernka
OBICTPOI KOAryJsLuu Mo

CmonyxoBckoMy. OCHOBHBIE IT0JIOKEHHUS Oc. -

12 TEOPHH MeIJIEHHOH Koarynsaiuu (Dykc). pal-3

OpTo- 1 MePUKUHETHYECKAS KOATYJIISITHS. Hou. -
QIoKyNALUA, T€TePOKOATrYJISAIHS, pal-2
anarymsnus. [IpuMeHeHne KoaryJisiHTOB U

(bIOKYISIHTOB 11 OUUCTKH BOJIBI.
MonekyIapHO-KUHETUYECKUE CBOMCTBA OcH. nut-

13 AC. Iuddyzus. Ocmoc B JIC. pal-3 MeToauueckue
CenumeHTanmoHHO- UG Y3NOHHOE Hom. nmut- | mocobus 1,2,4
paBHOBECHE. pal-2
JlaGopaTtopnast pabora Ne 1 «Ilomyuenue OcH. nut-

14 KOJUTOMJIHBIX PACTBOPOB»» pa 1-3 MeTtoauueckue

Jom. mut- | mocobus 1,2
pa 1-2
JlaGopaTtopHas pabota Ne 2 OcH. nut-
15 «Ormpenenenue mopora KoaryJasium» pa 1-3 MeTtoaudeckue
Jom. mut- | mocobus 1,2
pa 1-2
Jlaboparopuas pabota Ne 3 OcH. nut-
16 «CenqrMeHTAIINOHHBINA aHAIN3) pa1-3 Metonnueckue
Jom. nut- | mocobus 1,2
pa 1-2
Jlaboparopuas pabota Ne 4 OcH. nut-
17 «Qnekrpodopes» pa1-3 MeTtoaudeckue
Jom. nmut- | mocobus 1,2
pa 1-2

18 Jlaboparopnas pabota Ne 5 «AncopOrust OcH. muT- | Metoanueckue

Ha IMOBEPXHOCTH TBEPOE TEJIO - PACTBOP» pa 1-3 rocobwust 1,2
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Jor. nut-

pa 1-2
JlaGopaTtopHnas pabota Ne 6 OcH. uT-
«IIoBEpXHOCTHBIE SIBICHUA» pa 1-3 Meroanueckue
19 8 8
Jom. mur- | mocobus 1,2
pa 1-2
Bcero 89,5 32 48 9,5
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IMpuioxenne 2

PeliTuHr-mjiaaH 1McHMIINHEI

KOJ'IJ'IOI/II[HaSI XUMMUA

Hanpasnenue noaroroBku 04.05.01 dyHaamMeHTalbHas W OPUKIAJAHAS

xuMus Kype 4, cemectp 8

Bunabl yueoHoii nessresibHocTH | bamn 3a Yucio bannel
CTY/IEeHTOB KOHKPETHOE | 3aJaHMii 3a [V TV Iy p—
3aJjaHue cemMecTp
Moayas 1
Tekymmii KOHTPOJIb
1. JomamnrHue 3a1aHus 2 3 0 6
(opopmreHue 1a00paTOpHBIX
pabor)
2. YCTHBIN ompoc 2 2 4
1. Ayauropnas pabota 5 2 0 10
(KonnokBuymbr)
PyGe:xxublii KOHTPOJIb
1. KonrpomnbHas padora 1 15 0 15
Bcero 35
Moayan 2
Tekymmii KOHTPOJIb
1. Jomarnraue 3agaHust 2 3 0 4
(opopmnenue 1abopaTopHBIX
pabor)
2. YCTHBIH orpoc 2 2 4
2. AynutopHas pabora 5 2 0 10
(KonmnokBuyMmbr)
PyOeaxHblii KOHTPOJIb
1. KonrpomnbHas pabora 1 15 0 15
Bcero 35
HoompureabHbie 0aJIbI
1. CtyneHueckasi oauMIMaga 0 5
2. [Ty6nukanus crareit 0 3
3. Yuactue B KOH(pEepeHIun 0 2
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Bcero 10

ITocemaeMocTs (02/1/1b1 BHIYUTAKOTCS U3 0011eli CyMMBbI HAOPaHHBIX 02JIJI0B)

1. Tlocemenue NEKIIMOHHBIX 0 -6
3aHATHI
2. Tlocemenne nabopaTopHBIX 0 -10
3aHATHI

HTOoroBbiii KOHTPOJIb

1. Dx3amen 0 30
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