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1. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIHUILIHHE, COOTHECEHHBIX C
IJIAHUPYEMbIMH Pe3yJIbTaTaMHi 0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbl
(c opuenmayueu Ha Kapmuvl KOMNEMeHYUlL)

B pesynbrare ocBoeHUs1 00pa30BaTeIbHOM MPOTrPAMMBbI 00 yUYAIOIIHIICS TOJKEH OBJIA/IETh
CIIEAYIOIIMMU pe3yJbTaTaMu 00ydeHHs [0 JUCHUIUTUHE:

PesynbraTel 00y4yeHus dopmupyemasi KomrereHuus (c IIpn
yKa3aHHEM KOJa) Meua
-HUE
TEOPETUYECKUE OCHOBBI 0A30BBIX OIIK-1 crtocoOHOCTHIO
3HaHUA XUMHUYCCKUX THCIHIIINH HUCIIOJIb30BATh IIOJIy4YCHHBIC 3HAHUS
TEOPETUYECKUX OCHOB
byHIaMEeHTaIBHBIX

Pa3eIOBXUMUY [IPU PELICHUN
npoeCCHOHATBLHBIX 3a1a4

CTaH/IAPTHBIE METObI MOJYUYEHHUS, OIIK-2 BnaseHueM HaBbIKAMUA
I/II[GHTI/I(I)I/IK&LII/II/I 1 UCCJICIOBAaHUA CBOMWCTB MIPOBEACHUSI XUMHUYECCKOI'0
BCILICCTB M MaTCPUAJIOB, TPaBUIA AKCIIEPUMEHTA, OCHOBHBIMU

00paboTKu ¥ 0OPMIICHHUS PE3yIIHFTaTOB
pabotsl, HOpMBI Th

CUHTCTUYCCKUMU U
AHAJIUTUYCCKMMHU MCTOJaMH
MOJIYYCHHA U UCCIICAOBAHMA
XUMHNYCCKHX BCIICCTB U peaKHI/Iﬁ

CTaHJaPTHBIC METOIbl TPUMEHEHUS IIK-2BnagenueM 6a30BbIMHA
COBPEMEHHOM ammaparypsl Ipu HaBBIKAMH HCIIOJIb30BaHMS
MIPOBEICHUH HAYYHBIX UCCIIEAOBaHUMH, COBPEMEHHO anmnaparypsl Ipu
UISHTU(DUKAIIIN U UCCIICIOBAHMS MIPOBEJICHUHN HAYYHBIX

CBOMCTB BEIIECCTB U HCCIICIOBAHNI

MaTepHaioB,lIpaBuiia 00pabOTKU 1
oopmIeHHs pe3ynbTaTOB PadOTHI,

HOpMbI Th
OCHOBHBI€ JTallbl U 3aKOHOMEPHOCTHU I1K-3 BrageHuem cuctemMoi
dopmupoBanus GyHIAMEHTAIBHBIX (byHIaMEHTaTbHBIX XUMHUYECKUX
XUMHYECKUX MOHITHI TOHSTUI
OCHOBHBIE JTallbl Pa3BUTUS XUMUU; ITK-4 criocoGHOCThIO TPUMEHSTh
- Hay4Hble JOCTHKEHUS Hanboiee OCHOBHBIE €CTECTBEHHOHAYYHBIC
BBIJIAIOLIUXCSL OTEUECTBEHHBIX U 3aKOHBI U 3aKOHOMEPHOCTHU
3apyOexKHBIX XUMUKOB, Pa3BUTHUS XUMUYECKOM HAYKH MPH
UX BKJIJ] B PA3BUTHE XUMUH. aHaJIU3e MOJIYYCHHBIX PE3YJIbTaTOB
BBITIOJIHSTh CTAHAAPTHBIC ICHCTBHS OIIK-1 crtocoOHOCTBIO

YMEHUS (kmaccurkanus BEIIECTB, COCTABICHHE HMCIOJB30BAThH ITOJIyYCHHBIC 3HAHUSI

CXEM MPOLECCOB, CHCTEMATH3AIMS JAHHBIX | TeopeTHIECKHX OCHOB
Y T.1I.) C y9€TOM OCHOBHBIX MTOHSTHI U
001X 3aKOHOMEPHOCTEH,
(hopMyIMpyeMBIX B paMKax 0a30BBIX
XUMHWYCCKUX NTUCIUILIINH

(GyHaMeHTaJIbHBIX pa3zeyioB
XMMUU TIPH pEIICHUH
npodeccuoHaNbHBIX 3a1a4

pelaTh TUIOBbIC YUEOHBIC 3a/1a4H 110
OCHOBHBIM (0a30BBIM) XUMHYECKUM

JUCHUITITIMHAM
IMPOBOJUTH MIPOCTHIC XUMHUYECKUE OIBIThI OHK-2 BJIAACHUEM HaBbIKaMU
110 npeajiara€MbIM METOAUKAM IIPOBCACHUA XUMHUYICCKOTO

OKCIICPUMCHTA, OCHOBHBIMUA




CHUHTETUYECKIMH
HaHAJIMTHYECKUMU METOIaMH
MOJIYYEHHUS U UCCIIEJIOBAHUS
XMMHYECKHX BEIIECTB U PEAKIUI

IMPOBOAUTE XUMHNYECKHUE DKCIICPUMCHTEI HK-ZBJ’IaZ{CHI/IeM 0a30BBEIMU

C UCIOJIb30BAaHUEM COBPEMEHHOM HaBBIKAMHM HCIIOJIb30BaHMS

arnmaparypel COBPEMEHHOMU almaparypsl Npu
MIPOBEACHUU HAyYHBIX
HUCCIIEOBaHUN

[IpuMeHATH OCHOBHBIE I1K-3 BiageHuem cuctemMoi

dbyHIaMEHTAIBHBIC XUMUYECKHE (byHIaMEHTATBHBIX XUMHUYECKUX

MHOHSATUS MMOHSTHH

OILICHHBATh XMMHYCSCKHE ITOHATHS U ITK-4 crtocoOHOCTBIO MPUMEHSITh

3aKOHBI B CJIOKHOM CHCTEME BO33PEHUN | OCHOBHBIE €CTECTBEHHOHAYYHbBIC

COBPEMEHHOM 3aKOHbI ¥ 3aKOHOMEPHOCTH

XUMHHU Pa3BUTHUSL XUMUYECKON HAYKH MpU

AHAJIN3C ITOJYUCHHBIX PE3YyJIbTATOB

Bragets HaBbIKamMu paboTHI C yaeOHOU OIIK-1 cnocoOHOCTRIO
Bnanenus JIUTEPaTYPOH MO OCHOBHBIM XHUMUYCCKUM HUCIIOJIb30BaTh MOJy4YCHHBIC 3HAHU
(HaBBIKH/ ARCTIAIUTAHAM TEOPETUYECKUX OCHOB
OIIBIT (dbyHIaMeHTalIbHBIX Pa3esioB
JEATEIBHO- XUMHH MPU PELICHUN
CTH) poeCCHOHAIIBHBIX 3a]1a4
Bragets 6a3oBeiMu HaBblkaMu nipoBeeHus | OITK-2 BiajgeHrneM HaBbIKAMU
XUMHYCCKOI'0O SKCIICPUMECHTA U IPOBEACHUSI XUMHUYECKOT'0
0(hOpMIICHIS €T0 Pe3yIIbTATOB OKCIEPUMEHTA, OCHOBHBIMU
CUHTETUYECKUMU

HaHAJIUTHYECKUMU METOJaMU
MOJIYYEHHUS] U UCCIIEIOBAHUS
XMMHYECKHX BEIIECTB U PEAKIU

Brnangets 0a30BBEIMU HAaBBIKAMU [IK-2BnagenremM 0a30BBIMU
MCIIOJIb30BAaHUS COBPEMEHHOM HaBBIKAMHM HCIIOJIb30BaHHS
anmnapaTypsl IpY IPOBEACHUN HAYYHBIX | COBPEMEHHOM anmaparypbl IpH
HCCIIE0BAHUI IIPOBEJCHUHN HAyYHBIX
HCCIIeOBaHU M
Branets cuctemoii 0a30BBIX I1K-3 BimageHneM CUCTEMOM
byHIaMEHTATbHBIX XUMHUECKUX (byHIaMEHTAIbHBIX XUMHUECKUX
MTOHATHH MMOHSATHH
HaBBIKAaMH 00513aTEIBLHOTO [TK-4 criocoOHOCThIO MPUMEHSTH
03HAKOMJICHHUSI C TIPEIBICTOPHUEH TOTO OCHOBHBIE€ €CTECTBEHHOHAYYHbBIC
WJIM UTHOTO BOMPOC 3aKOHBI U 3aKOHOMEPHOCTHU
MOCTaBJICHHOTO B €ro MPaKTUYeCKOU Pa3BUTHUS XUMUYECKON HAYKH MPU
Hay4YHOM U NeJaroruyeckoi aHaJIM3€ MOJIYYEHHBIX PE3YJIbTATOB
JIeITEIIbHOCTH.

2. Ileab 1 MecTO JMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOI NPOrpaMMbl

HuctumuimHa «KoJutoniHas XuMus» OTHOCUTCS K 6a306019aCTH.
JucuuniuuHa usydaercs Ha 4xypce B 7 ceMecTpe.

HeJ’IL KypcCa KOHHOHZ{HOﬁ XUMHUHU — O3HAKOMHUTH CTYACHTOB C OCHOBaMH COBPEMCHHOI'O
YUCHUA O JUCIIEPCHOM (HaHO) COCTOSAHMHN BCHICCTBA, MOBEPXHOCTHLIX SABJICHUAX B JUCIICPCHBIX
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cucTeMax, JaThb IpPEJICTaBlICHHE O TEOPETUYECKONW M HKCIEPUMEHTalIbHOH 0a3ze, a Takxke O
MEKANCIMIUTMHAPHOM XapaKTepe U 00 OCHOBHBIX NEPCIEKTUBAX U MpobieMax 3ToH OOMIMPHOM
obOmacti XuMuH. 3agauyd Kypca — Jarh 4YETKOE MpPEACTaBIeHHE O (yHIaMEHTaIbHBIX
TEOPETHYECKUX M HKCIIEPUMEHTAIBHBIX OCHOBaX KOJJIOMIHOW XHMHUH B €€ COBPEMEHHOM
COCTOSIHUHM, a TaKKe MOHUMAaHUWE TPHUPOAbI W MEXaHM3MOB IIPOIIECCOB, MPOTEKAOIUX B
MHKpPOTETEPOTeHHBIX CUCTEMaX.
Jln1st OCBOCHUS AUCHUIUIMHBI HEOOXOIMMBI KOMIIETEHIINHU, C(POPMUPOBAHHBIE B paMKax

U3y4YCHUS CIACTYIOMNX JUCIUIIIHH!

b1.b.04 ODKOHOMUKA
Bb1.b.05 MaremaTuka
b1.B.07 dusnka
b1.5.08 Heopranuueckast xumus
b1.5.09 AHanutnyeckas XUMUs
b1.5.10 Opranuyeckas XuMust
b1.b.11 duznyeckas XUMHUS
3. Conep:xanue padoyeil nporpamMmsl (00beM TUCHHMILINHBI, TUNBI M BUABI Y4eOHBIX
3aHATHH, y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMoCTOSTeIbHON padoThl

00y4yaroIuXxcsi)
Coneprxkanne paboueli mporpammel npeactapiieHo B [Ipunoxenun Ne 1.
4. @oH/1 OLIEHOYHBIX CPEACTB MO TUCIUNIHHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHeM 3TanoB uxX (opMUpPOBaHNsI B Ipollecce
0CBOeHUs 00pa3oBaTeJbHON NporpaMmmbl. OnKucaHue MoKa3areJieil © KpUTEpHeB
OlLIEHNBAHHMS KOMIIETEHI[UI1 HA PA3JIMYHBIX 3Tanax ux GopMHUpoOBaHKs, ONIUCAHNE

LIKAJI OlleHUBAHUS

Koa u popmysimpoBka KoMmeTeH UM
OIIK-1 criocoGHOCTHIO UCIIONIB30BATh MOJIyYEHHbIE 3HAHUSI TEOPETUYECKUX OCHOB
(byHAaMEHTATBHBIX Pa3eIOBXUMHHU IIPU PELICHUH NMPO(eCcCHOHANBHBIX 3a/1a4



YpoBeHb 0CBOEHMSI

Ilnanupyembie
pe3yJabTaThl 00y4eHust
(moKkazarenu JOCTHKEHUS

Kpurepun oueHuBanus pe3yjJbTaToB 00yUYeHUs

KOMIIeTeHIIUHN HEYJIOBJIETBOPUTEIBHO | YIOBJIETBOPUTEIHLHO XOpOLIO OTJINYHO
3a/1aHHOT'O YPOBHS
OCBOEHHS KOMIIETEHIIU)
[TepBrlii 3Tan 3HaTh: TEOPETUUECKHE 3aTtpyaHsieTcs B Nmeer HNwmeer Nwmeet ueTkoe,
(ypoBeHb) OCHOBBI 0a30BBIX OIpeieIeHu I IPEJCTaBICHUE O IpEeICTaBICHUE O LIEJIOCTHOE
XUMHUUYECKUX JUCUUIUINH 0a30BbIX MOHATUH U CoJIep>KaHNuU CoJIepyKaHuu IIPEJICTaBICHUE O
bopmynupoBKe OTJEJIbHBIX OCHOBHBIX Y4EOHBIX COJIepKAHUU
OCHOBHBIX 3aKOHOB XUMHUYECKHUX KYpCOB 10 XUMUH, OCHOBHBIX
XUMHUHU JUCLHUIUIMH, 3HA€T | 3HAeT TEPMUHOJIOTHIO, | XUMHUYECKUX KYPCOB U
TEPMHHOJIOTHIO, OCHOBHBIE 3aKOHbBI 1 00X
OCHOBHBbIE 3aKOHBI IOHUMAET CYIIHOCTh | 3aKOHOMEPHOCTSX
XUMUH, HO o0mmx XUMHUYECKUX
JIOITyCKaeT 3aKOHOMEPHOCTEH, IPOLIECCOB,
HETOYHOCTHU B U3Yy4aeMbIX B paMKaxX | M3y4aeMbIX B paMKax
bopmynMpoBKax 0a30BbIX XUMHUYECKUX | OCHOBHBIX
JTUCIUILINH XUMHUYECKHUX
JUCLUIUINH
Bropoii 3tan YMeTb: BBINOIHATH He ymeer Ymeer YMeer cocTaBisATh Ymeer
(ypoBeHb) CTaHJapTHbIE NIEHCTBUSA MUHTEPIIPETUPOBATh | CXEMBI IIPOLIECCOB C IIPOrHO3UPOBATh
(xnaccudukaius BemecTs, pe3yJbTaThl HCIIOJIb30BaHUEM pe3yJbTaThl
COCTaBJIEHHE CXEM OTHOCHUTEIIBHO 3HAHUHA OCHOBHBIX HECJIOKHBIX
MIPOLIECCOB, IIPOCTBIX XUMHYECKHX MocJe0BaTENbHOCTEN
CUCTEMATU3aLMsl JAaHHBIX U XUMHYECKHUX JUCLUIUINH, HO XUMHUYECKHUX PEaKIIUN
T.II.) C YY€TOM OCHOBHBIX IIPOLIECCOB C JIOTTYCKaeT OTAENbHbIE | C Y4ETOM OOIINX
MOHATUH U 00IINX MCII0JIb30BaHUEM HETOYHOCTHU IIPH 3aKOHOMEPHOCTEN
3aKOHOMEPHOCTEH, 00X (dhopMynupoBke MPOLIECCOB,
(bopMyIHpyEeMBIX B paMKax IIPEJICTaBICHUN U yCIOBUI U3Y4aEeMbIX B paMKax
0a30BBIX XUMUYECKUX 3aKOHOMEPHOCTEH, | OCYILECTBICHUS TAKUX | OCHOBHBIX

JUCIUIIIINH

M3y4aeMbIX B
pamMKax 0a30BBIX
XUMHUYECKUX

IponeccoB

XUMHYECKUX
JTUCITATIINH




JUCLIUILINH

YMeTh: pemiaTh TUIIOBBIE He ymeer YmMeer pemarsb YMeer pemarsb YmMeer pemars 3a1a4u
y4eOHBIC 33]1a4H 110 TUTIOBBIC 33J1a4l U3 | KOMOMHUPOBAHHBIC MMOBBIIIEHHOM
OCHOBHBIM (0a30BbIM) 0a30BbIX KypCOB 3a/1auu U3 0a30BBIX CJI0KHOCTH U3
XUMHYECKAM JUCIMILIHHAM XUMMHU KYpCOB XUMHUU 0a30BbIX KypCOB
XHUMHH
Tpetuii sran Bnaners: HaBBIKaMU He Bnaneer Bnaneer HaBeikamMu | Biageet HaBbIKaMu Bnaneet HaBbIKAaMU

(YypoBeHb) paboThI ¢ yueOHO BOCIIPOU3BEICHHS CaMOCTOSITEIIEHOTO KPUTHYECKOTO aHaN3a
JUTEPATypPOi IO OCHOBHBIM OCBOEHHOI'0 U3yUYCHMsI OTJIENIbHBIX | yueOHOW MHpopManuu
XUMHUYECKUM JUCIUILINHAM y4eOHOro pasnenoB yueOHO 10 OCHOBHEIM
Mmarepuaa 1o JUTEPATYpPHI IO paszenaMm XMMUH,
OCHOBHBIM OCHOBHBIM (bopMyITHpOBKH
XUMUYECKUM XUMHAYECKUM BBIBOJIOB U Y4aCTHS B
JTVCIIATUTHHAM JTMCIUTUIMHAM U JICKYCCHH 10
o0CyXIeHUS yueOHBIM BOIIPOCaM
OCBOEHHOT0
Mmarepuasia

Koa n popmyanpoBka komMneTreHIHA

OIIK-2 BJIAAICHUCM HABBIKAMU ITPOBCACHU A XUMHUYCCKOTO SKCIICPUMCHTA, OCHOBHBIMHU CUHTCTUUCCKUMU NAHAITUTUYCCKUMU METOAAMU MMOJIYYCHU U
HUCCICIOBaHUA XUMUYCCKUX BCIICCTB U peaKHI/Iﬁ

IMnanupyembie Kpurepuu onieHnBaHus pe3yJbTaToOB 00y4eHUsI
pe3yabTaThbl 00y4eHust
YpoBeHb ocBoeHHS (mokazarenu
HEY/IOBJICTBOPUT
KOMIIEeTeHIIHH JOCTHKCHUS 3aJaHHOTO CHLHO YIOBJIETBOPUTEIIHHO XOPOIIIO OTJIMYHO

YPOBHS OCBOEHUS
KOMIETEHIIN)

HNmeer oOmiee

[IepBelii aTan (ypoBeHb)

3HaTh: CTaHAAPTHbHIE
METOAbI HOHy‘—IeHI/ISI,
uAeHTU(DUKAINY U
HUCCIIEN0BaHUs CBONCTB

3aTpyaHseTCs B
BBIOOpE MeTO/Ia
MOJTyYEeHUS,

uaeHTU(OUKAIN

MMpeaACTaBICHUEC O

MCTOAax IMOJYUCHUA,

uaeHTU(DUKAIINN 1

3HaeT cTaHAapTHBIC
METO/TbI ITOTYICHHSI,
UACHTU()HUKAITIH U
HCCIICOBAHUS

3HaeT cTaHAapTHBIS
METOIbI TTOTYICHHS,
UICHTH(PUKAIUT |
HCCIEIOBAHUS
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BEIIECTB U uu HCCIIEIOBaHUS CBOICTB pa3IU4HbIX CBOMCTBPA3IUYHBIX TPYII
MaTepuasoB,lIpaBuIa HCCIIEIOBAaHUs | CBOMCTB OTJEIBHBIX | TPYII BELIECTB U BELIECTB U MaTEPHUAJIOB;
00paboTKu u CBOWCTB KJIACCOB BEILIECTB, MaTepuasoB; MpaBuia | MpaBujia TEXHUKU
oopmienus yKa3aHHOTO MpaBUIIax Tb npu pabote ¢ 0€30MacHOCTH IpU paboTe
pe3yIbTaToOB paboThI, BEIIECTBA, HE 6e30MmacHoro HUMHU, OCHOBHbBIE C HUMH, OCHOBHBIE
HopMbl Th 3HAeT OOpaIleHusi C HUMU | TpeOOBaHUS K TpeOoBaHUS K
TpeOOBaHMI K U criocofax 0hOpMIICHHIO 0(OpMIICHHUIO Pe3yIbTAaTOB
oopmuennro MIpEICTaBICHUS pe3yJIbTaTOB JKCIIEPUMEHTA
pe3yNbTaToB pe3yNbTaToB HKCIIEPUMEHTa, HO
9KCIIEPUMEHTA | 3KCIIEPUMEHTA JIOITYCKaeT OTAEINIbHbIE
u HOpM Th HETOYHOCTHU
BTopoii atan (ypoBeHb) YMeTh: NpoBOIUTH He ymeer YmMeeT npoBOAUTH Ymeer npoBOAUTH YMeeT BBITOIHATH
MPOCThIE XUMHUECKHE OJIHO- U OJIHO- U JIEMOHCTPATUBHBIE OIBITHI
OIIBITHI 11O JIBYXCTaIAMHBII JIBYXCTaJIMIHBII 110 XMMUH; OJTHO- U
npeyiaraeMbiM CUHTE3 1O CUHTE3 TI0 JBYXCTaJIMMHBIN CUHTE3
METOJMKaM npearacMomn npeajaracMomn 10 IIpeIaraéMomn
METOJIUKE C METOJIMKE C BBIXOIOM | METOAMKE C BBIXOJOM
BBIXOJIOM LIEJIEBOTO | L[EJIEBOr0 MPOJIYKTa LIEJIEBOTO MPOIYKTa
IIPOJYKTa MEHEE 6onee 50% ot COTJIACHO 3asIBJICHHOMY B
50% OT 3agBIIEHHOTO | 3asBJIIEHHOTO; METOAMKE; MPOBOIUTH
B METOJIMKE; aHAIHN3 | UACHTH(PHUKAIUIO U KOMILJIEKCHBIW aHAIU3 U
MIOJIy4E€HHOTO UCCIIeIOBaHHE HCCIIeIOBaHNE CBOMCTB
BELIECTBA OJHUM U3 | CBOMCTB IOJIYYEHHBIX | MOJIYYEHHBIX BEILIECTB U
CTaHJIapTHBIX BELIECTB U MaTepuasoB. YMeeT
MeTo10B. [lomyckaer | MaTtepuanoB. YMeeT 0o OpMIIATH Pe3yabTaThI
OTJIENIbHbIE OLIUOKU | OPOPMIISTH JKCIEpPUMEHTA B
npu opOpMIICHUN pE3yJIbTaThI COOTBETCTBUH C
MIPOTOKOJIA AKCIIEPUMEHTA C 3asIBJIEHHBIMU
JKCIIEPUMEHTA HEOOJIBITNM TpeOOBaHUSIMU
KOJIMYECTBOM
3aMEYaHui
Tperuit aTan (ypoBeHb) Brnaners 6a3oBbiMu He Bmageer Brnaneer 6azoBeiMu | Briageetr HaBbIkaMu Bianeer HaBbIKaMu

HAaBbIKAMU ITPOBCACHU A

HaBbIKaMH CHMHTC3a,

CHHTC3a,

CHHTC3a, I/I,Z[CHTI/I(I)I/IKaI_II/II/I
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XUMHYECKOTO
IKCIIEPUMEHTA U
odopMIIEHHUS €To
pe3yIbTaToB

uaeHTU(DHUKAINN 1
W3YyYECHUS CBOMCTB
HECIO0KHBIX
BEIIIECTB

UIeHTU(DUKAITIN U
M3y4YEHUS CBOMCTB
OTJIEIBHBIX KJIACCOB
BEIIICCTB
(MaTepuaios),
MIPABUIILHOTO
MIPOTOKOJIMPOBAHUS
OTIBITOB

" U3Yy4YCHUMA CBOMCTB
BCIUICCTB U MAaTCPUAJIOB,
IMpaBUJIBHOI'O
IIPOTOKOJIMPOBAHUA
OIIBITOB

Kon u dpopmyiupoBka KoMneTeHIUH

I1K-2 Bnagennem 0a30BBIMH HaBBIKAMH MCIIOJIb30BaHUS COBpeMeHHOﬁ aIlrapaTrypsl IIpy MPOBECACHUUN HAYYHBIX I/ICCJ'IG,ZLOBaHI/Iﬁ

YpoBennb
0CBOEHUA
KOMIIeTEeHI[UH

IL1anupyemsle
pe3yabTaTbl 00y4eHHus
(mokazarenu JOCTUKEHUS
33JJaHHOTO YPOBHS
OCBOEHUSI KOMIIETEHIINI)

Kpurepun oneHuBaHus pe3yibTaToB 00y4eHuUs!

HCYOOBJICTBOPUTE
JIBHO

YIOBJIETBOPUTEIBHO

XOpOIIIO

OTJIMYHO

IlepBsIii 5Tan
(YpoBeHb)

3HaTh: CTaHJAPTHbBIE
METO/IbI TPUMEHEHUS
COBPEMEHHOM
anmapaTypsl pu
MPOBEACHUU HAyYHBIX
HCCIICIOBAHMIA,
UICHTHU(DHUKAIIHT 1
HCCJIEIOBAHUS CBOMCTB
BEILIECTB U
MaTepHaIoB,IpaBuiia
00paboTKu u
oopMIIeHUS
pe3yNbTaTOB PabOTHI,
HopMbI Th

3arpynHseTcs B
BbIOOpE MeTo/1a
MPUMEHEHUS
COBPEMEHHOM
anmapatypsl Ipu
MIPOBEJICHUU
HAYYHBIX
HCCIICIOBAHNM,
uAeHTU(DUKAITIH
Y UCCJICIOBAHUS
CBOWCTB
YKa3aHHOTO
BEIIECTBA, HE
3HaeT
TpeOoBaHUIl K
0hOpMIICHHUIO
pe3yIbTaTOB

Hmeet oOmee
MIPEJICTABIICHHUE O
MeToaax
HpI/IMCHeHI/ISI
COBPEMEHHOM
anmaparypsl pu
W3YYCHHUH CBOMCTB
OTOCJIBHBIX KJIACCOB
BEIIIECTB, MPaBHIIaX
0e301IacHOTO
oOparlleHus: C HUIMH
H criocobax
MIPEICTABIICHHS
pe3yNIbTaToB
IKCIIEPUMEHTA

3HaeT cTaHAapTHbIE
MCTOAbI MPUMCHCHUSA
COBPEMEHHOM
anmaparypsl Ipu
MIPOBE/ICHUHU HAyUHBIX
HCCIIE0BAHUMN 1
HCCIIEIOBaHMsI CBOMCTB
pa3IUYHBIX TPYIII
BEIIIECTB U MaTepHAJIOB;
npasuina Th pu padote
C HUMH, OCHOBHBIE
TpeOOBaHUS K
o(opmIIeHHIO
pe3yIbTaToB
HKCIEPUMEHTA, HO
JIOITYCKAeT OTACITHHBIC
HETOYHOCTHU

3HaeT CTaHAapTHbIE
METObI IPUMEHEHHUSI
COBPEMEHHOMN
anmnapaTypsl pu
MIPOBEICHUH HAYUHBIX
HCCIICOBAHHUIA,
uAeHTU(DUKAINY U
HCCIIEIOBAHUS CBOMCTB
pPa3NUYHBIX TPy
BEILIECTB U
MaTepuasioB; IpaBuiIa
TEXHUKH 0€30MMacHOCTH
pH paboTe C HUMH,
OCHOBHbBIE TpeOOBaHUS
K 0 OpPMIICHHIO
pe3yabTaToOB
JKCIIEPUMEHTA
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DKCIEPUMEHTA U
HopMm Th, HO

JIOITyCKaeT
OIINOKH
BTtopoii sTan YMeTh: NpOBOJUTH YMmeer YMeeT npoBOAUTh | YMeeT NPOBOAUTH YMeeT BhIOTHATD
(ypoBeHb) XUMUYECKUE MIPOBOJIUTH XUMUYECKUE XUMUYECKHE JIEMOHCTPATUBHBIC
JKCIIEPUMEHTHI C HEKOTOpbIE JKCIEPUMEHTHI C SKCIIEPUMEHTHI C OMBITHI IO XUMHUH C
HCII0JI30BaHUEM XUMUYECKHE HCIIO0Ib30BaHUEM HCII0JIb30BaHUEM UCII0JIb30BAaHUEM
COBPEMEHHOI SKCIIEPUMEHTHI C | COBPEMEHHOU COBPEMEHHOM COBPEMEHHOI
anmnaparypsl WCIIOJIb30BAaHUEM | amlmaparypbl, HO anmnaparypsl; anmnaparypsl,
COBPEMEHHOI JOIyCKaeT OCYLIECTBIISIET IPOBOJIUTH
amnmapaTryphbl, HO | OTIIEJIbHbIE UJIEHTU(DUKAITUIO U KOMILJICKCHBIN aHaJIN3
JIOITyCKaeT OILLIMOKHU. HCCJIEI0BAHNE CBOMCTB | U UCCIIEIOBAHUE
OIINOKHU MOJTYYCHHBIX BEIIECTB U | CBOMCTB MOJTYYEHHBIX
MaTepuaioB. ¥YMeer BELLECTB U
0hOpMIIATH pe3yibTaThl | MaTEPUAIOB. Y MEET
AKCIIEPUMEHTA C oQopMIIATH
HEOOJIbIINM pe3yJIbTaThl
KOJIMYECTBOM JKCHEpUMEHTa B
3aMEe4aHUI COOTBETCTBUHU C
3as1BJIEHHBIMHU
TpeOOBAHUSIMU
Tperuii aTan Bnaners 6a30BeIMH Bnaneer Bnaneer Braaneer 6a30BpIMU Bianeer 6a3oBeiMuU
(ypoBeHb) HaBBIKAMH HEKOTOPBIMU 0a30BLIMUHABBIKAM | HaBBIKAMHU HaBBIKAMH
WCIIOIb30BAHUS HaBbIKAMU Y UCIOJIb30BaHUS HCIIOJIb30BaHUS MCIIOJIb30BaHUSA
COBPEMEHHOMN UCIIOJIb30BaHUS COBPEMEHHOMN COBPEMEHHOM COBPEMEHHOMN
anmnaparypsl pu COBPEMEHHOI anmnaparypsl pu anmnaparypsl pu anmnapaTypsl pu
MPOBEACHUU HAYyYHBIX amnmapaTypsl IpU | IPOBEICHUN MIPOBEICHUHN HAYyYHBIX MPOBEJACHUN HAYYHBIX
HCCIIEI0BAHUI MIPOBEACHUU Hay4HBIX UCCIIe0BaHUM, HccIe0BaHuH,
Hay4HBIX HCCTIEIOBAHUI UIeHTU(DUKAITIN U uaeHTU(DUKAIIIN 1
MCCJIEI0BAHUM, HO M3y4YEHUsl CBOMCTB M3y4YEHUs CBOWCTB
JIOITyCKaeT OT/ICTIbHBIX KJIaCCOB BEIIIECTB U
OLIMOKH BEIIECTB (MaTepUaJIOB), | MaTepUaOB,
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IIpaBUJIbHOI'O
MMPOTOKOJIMPOBAHHUA
OITIBITOB

IMpaBUJIBHOI'O
IMPOTOKOJIMPOBAHUA
OIIBITOB

Koa u ¢popmysiupoBKa KOMIEeTEHIMH

I1K-3 Brnagenuem cucremoii pyHIaMEHTATIbHBIX XUMUYECKUX TTOHSATHH.

Ilianupyemsbie

Kpurtepun oueHnBaHus pe3yJibTaTOB 00y4eHUs

Yposenn pe3yJbTaThl 00yUeHHu sl
OCBOCHUS (moka3zaTenu 10CTHKEHUS HEY/I0BJIETBOPUTE
YIOBJIETBOPUTEIBHO XOpOLIO OTJIMYHO
KOMIIETeHIIUN | 33JJaHHOT'O YPOBHS OCBOCHUS JBHO
KOMITCTCHIIHH )
[TepBsIii 3Tan 3HaTh: OCHOBHBIE ATAIlbI U @parmentapubie | Henmonnbie CdhopmupoBaHHbIe, CdhopmupoBaHHbIe
(ypoBeHb) 3aKOHOMEPHOCTH IIPEJICTaBIICHHUS NpEJCTaBICHUS 00 | HO coeprkaliue CUCTEMATUYECKUE
(dopMupoBaHUs 00 OCHOBHBIX OCHOBHBIX 3Talax M | OTAEIbHBIC MPOOETBI | MPEACTaBICHUS 00
(byHAaMEHTaTBHBIX JTanax u 3aKOHOMEPHOCTSX | MpeACTaBJIeHUs 00 OCHOBHBIX JTanax u
XUMHUYECKUX MOHSITUN 3aKOHOMEPHOCTS | (P OpMUPOBAHHUS OCHOBHBIX JTallax U | 3aKOHOMEPHOCTSX
X (opmupoBaHus | pyHIaMEHTANIbHBIX | 3aKOHOMEPHOCTSX dbopmupoBaHus
(GyHIaMEHTAJIbHBI | XMMUYECKUX (dbopMupoBaHUs (GyH1aMEHTaJIbHBIX
X XUMHUYECKHX MOHATHH byHIaMEeHTaIbHBIX XUMHUYECKHUX MOHATUI
MOHSTUI XUMHUYECKHUX
TIOHATUHI
Bropoii atan YMeTh: NpUMEHSATH O6nanaer VYwmeer npuMeHaTs | B nenom ycneninoe CdopMupoBaHHOE YMEHHE
(ypoBeHb) OCHOBHBIE (dparMeHTapHOi | OCHOBHBIE IIPUMEHEHNE I10JIb30BATHCSI OCHOBHBIMU
(byHIaMeHTaJIbHbIE CIIOCOOHOCTBIO (yH1aMEHTaJIbHbIE | OCHOBHBIX (byH1aMeHTaJIbHBIMU
XUMHUYECKHE TOHATHS IIPUMEHEHHUS XUMHUYECKHE byHIaMEeHTaIbHBIX XUMHYECKUMHU MOHATHIMU
OCHOBHBIX TTOHSITHS XUMHYECKHUX
(byHIaMeHTalbHBI | ¢ HEOOIBIIUM MOHSTHH
X XUMHUYECKUX KOJINYECTBOM
MOHATUI 3aMEYaHHi
Tpertwii 3Tan Brnaners cuctemoit 6a3oBbix | @parmenrapHoe | B nenom B nenom ycniemnoe, | YcneniHoe u
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(ypoBeHB)

byHIaMeHTaIbHBIX

XAMHUYECKUX ITOHATUN

MPUMEHEHUE
OCHOBHBIX
dbyHIaMEHTATBHBI
X XUMUYECKHX
MOHATUI

YCIIEIIHOE, HO HE
CUCTEMaTUYECKOE
MIPUMEHEHHE
(dyHIaMEHTAIbHBIX
XUMHAYECKHX
TOHSITUM

HO cojeprKailiee CHCTEMAaTHYECKOE
OTJIebHBIC IPOOETBI | IPUMEHEHUE
MIPUMEHEHHUE dbyHIaMEHTATBHBIX
(byHIIaMEHTATbHBIX XUMHYECKHUX TTOHITHI
XHUMHYECKHUX

MMOHSTHH

Koa u popmyanpoBka koMneTeHIHU
[1K-4 CriocoGHOCTRIO TPUMEHSITh OCHOBHBIE €CTECTBEHHOHAYYHbIE 3aKOHBI U 3aKOHOMEPHOCTH Pa3BUTHUSI XUMUUYECKON HAYKU MIPH aHAIH3E
MOJTYYEHHBIX PE3YJIbTATOB.

s(/:[;(c)zillz TTaHHpyeMbIe pe3ybTaTh! Kpurepuu onienrBanus pe3ynbTaToB 00y4eHUs
KOMIIETEHIIHH o0yudeHus HEYJIOBJIETBOPUTEIHLHO YIOBJIETBOPUTEIBHO XOpOIILIO OTJINYHO
[TepBebiii aTan | 3HaTh: OCHOBHBIE ATAIIBI He 3naer o0mmx UcnpiThiBact Brageer HayanbHbIMU Cnoco6eH K TpaMOTHOMY
(YpoBeHb) pPa3BUTHUS XUMHH; XMUMHYECKUX MOHATHIA U | OMpeZeIeHHbIE HaBBIKAMU U YMEET pacnpeeieHuI0 BpeMeH!
Hay4HbIE JTOCTHKEHUS HE yMeeT IPUMEHSTh 3aTpyIHEHUS IPH MPUMEHSTD MOJTYYCHHBIC U PACCTaHOBKE

HanboJee BHIAIOIINXCS
OTEYECTBEHHBIX U
3apyO0eKHBIX XUMHUKOB,

HX BKJIaJ B Pa3BUTUC XUMUMU.

3aKOHBI K pCIICHUTIO
IMPOCTLIX 3a71a4 110
XUMHHU

PeIICHNH 3a/1a4 110
XUMHHN

3HAHUS K PEHICHUIO 3a/1a4
110 XUMHH, a TAKXKEC
UCTIONB30BaTh 3HAHUS TPU
MTOCTPOCHHUH CEPhE3HBIX
3a71a4 B XUMHYECKOMN
o0nacTH.

IPUOPUTETOB B
BBITIOJITHEHUH Pa0OTHI.

Bropoii 5ran
(YpoBeHb)

VYMeTh: OlleHUBAaTh
XUMHUYCCKUEC ITOHSATUA U
3aKOHEI B CIIOJKHOH CHCTEME
BO33PEHUI COBPEMEHHOU
XUMUH

He ctpemurcs
BBITIOJIHUTH paboTy
Ka4yeCTBEHHO, HE
3¢ eKkTUBHO
nooupaer
HEOOXOIUMBIE METOILI.

ITonuMmaeT BaXXHOCTh K

MOAXOAY peleHus
XUMHUYECKOH 3a7a4H,
OJIHAKO HE KOHTPOJIUPYET
Ka4yeCTBO l'IOJ'[yT{eHHI)IX
pe3yJIbTaToB.

CrnocoGeH k (hopMyITHPOBKHU
OCHOBHBIX XHMHUYECKHX
TIPUHITUIIOB
HCCIIEI0OBATENbCKOM
paboThI.

KonTtponupyer daktopsi,
CIIOCOOHKIC TTOBIIMSATE

Ha BBITIOJIHSIEMYIO padoTy,
pu HEOOXOIUMOCTH
KOPPEKTUPYET CBOU

e CTBHS.
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Tpetuii atan
(YpoBeHb)

Brnaners: HaBbIKaMu
00513aTeJIBHOrO
03HAaKOMJICHUS C
IIPEABICTOPUEN TOTO UIIU
MHOTO BOIIPOCIIOCTABIIEHHOTO
B €r0 NIPAaKTUYECKOW HaAyYHOU
Y TII€1arOTU4eCKOU
JIeSATEIbHOCTH.

He cnocoben asddexTuBHO
HCIIONB30BaTh CBOM 3HAHHUS
B HAYYHOH J€ATEIbHOCTH.

HcnwiTeiBaeT
CIIOKHOCTH TIPH
OIPEJICTICHUH BBIOOpa
HEO0XOAMMOI0
XUMHYECKOT0 METOAA
JUISL OCTYDKEHUS LICTIH.

Burageer nocraroyHbiM
KOJIMYECTBOM 3HAHHM 110
BBIOOPY METO/Ia,
MIPUMEHSIEMOTO JUTS TAHHOTO
VCCIIC/IOBAHWIS.

[Toxa3bIBaeT yBepeHHOE
BJIJICHUE 3HAHUSIMH BO
MHOTHUX HaIlpaBICHUSIX
XUMHUYECKOTO aHaJu3a.

IToka3zarenu chopMUPOBAHHOCTH KOMIIETEHIIMH:
Kpurepusimu onieHUBaHUS SBISIOTCS OaJlIbl, KOTOPBIE BBICTABIISIOTCS TIPETIOABATEIEM 33 BUIBI IS TEIIbHOCTH (OIIEHOYHBIE CPE/ICTBA) IO UTOTaM
U3yudeHHs MoayJiel (pa3/ienoB AUCHUILIMHBI), IEPEUUCICHHBIX B peUTUHI -IIJIaHe JUCLUIUINHBI (0715 9K3aMeHa. TeKyIUi KOHTPOJIb — MakcuMyM 40
0atoB; pyOeKHBINM KOHTPOJIb — MakcuMyM 30 6ayu1oB, MOOMIPUTENbHBIE OaIIbl — MakcuMyM 10).
[kasnb! OLEHUBAHUSA:
oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aIIIOB — «XOPOIIIOY;
ot 80 0aJIJIOB — «OTJIMYHO.
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4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS WM NHbIE MATePHAJIbl, HeOOXOANMbIE [JIl OLeHKHU
3HAHUI, YMeHHIi, HABbIKOB M ONbITA /1eSAITeJIbHOCTH, XaPAKTEPU3YIOIIHX ITATbI
(opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHONH NPOrPaMMBbI.
MeToanuyeckne MaTepUuaJibl, ONpeaesiionme nNpoueaypbl OeHuBaHUs 3HAHUI, YMEHM,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl popMupoOBaHUs

KOMIIeTeHIU
Oranbl Pesynbrarel 00yueHus Komnerenuus OueHoy-HbIE
OCBOEHUS cpelcTBa
TEOPETUYECKHE OCHOBBI Oa30BBIX OIIK-1 cnocoOHOCThIO YCMHbBIU ONpOC,
1 aTan XUMHUYECKUX NUCHUTIINH HUCHOJIL30BATh IOJIyYECHHEIE KOJLIOKGUYM,
3HAHUS 3HAHUS TEOPETUYCCKUX OCHOB | 1abopamopHas
byHIaMeHTalbHBIX pa3feNioB | paboma, mecm
XUMUU TP pelIeHUN
npodecCHOoHANBHBIX 3aj1a4
CTaHIapPTHBIE METO/IBI IOy YEHHS, OIIK-2 BrnazieHreM HaBBIKAMU | YCMHBIU ONPOC,
UIEHTU(DUKALMK U UCCIIEOBAHUS IPOBEACHUSI XUMHUYECKOT'0 KOJLIOKGUYM,
CBOWICTB BEIIECTB 1 AKCIEPUMEHTA, OCHOBHBIMHU JnabopamopHas
MaTepHasoB,IpaBuia 00pabOTKU U CHHTETHIeCKAM paboma, mecm
odopMIIEHUS pe3yJIbTaTOB PadOoTHI, MAHATHTHYECKIMH METOIaMY
Hopmer Th MOJIyYEHUS U UCCIIEI0BAHMS
XUMHUYECKUX BEIIECTB U
peakiuin
CTaHJapTHBIC METO/IbI [1K-2BnanenuemM 6a30BbIMU YCMHbLUL ONpoc,
IIPUMEHEHHUSI COBPEMEHHOM HAaBBIKAMH HCIIOJIb30BaHUS KOJLIOKBUYM,
anmnapaTypsl Ipy MIPOBEACHUT COBPEMEHHOU anmnaparypsl IIpH | 1abopamopHas
Hay4HbIX MCCJIEIOBAaHUM, MIPOBEACHUU HAyYHBIX paboma, mecm
UICHTH(UKAIIUN U UCCIICIOBAHUS | UCCIICIOBAHMIMA
CBOMCTB BEILIECTB U MATEpPUAJIOB,
npaBmiIa 00paboTKU U
odopmIleHUs pe3yabTaTOB
paboTtsl, HopMbI Th
OCHOBHBI€ 3Tallbl U [1K-3 BnageHuem cuctemoit YCMHBIU ONpPOC,
3aKOHOMEPHOCTH (popmupoBaHus | (PyHIaMEHTAIbHBIX KOJLIOKBUYM,
(byHIaAMEHTATBHBIX XUMHUYECKUX | XUMHUYECKUX TOHSITHMA nabopamopuas
MOHSTHH paboma, mecm
OCHOBHBIE JTallbl Pa3BUTHUSA ITK-4 cniocoGHOCTBIO YCMHbLU ONpoc,
XUMUH; MIPUMEHATH OCHOBHBIE KOJLIOKSUYM,
- Hay4HbIe TOCTH)KEHUS Hanbosiee | eCTECTBEHHOHAYYHBIC 3aKOHBI | 1aO0pamopHas
BBIJIAIOIIUXCSl OTEUECTBEHHBIX U Y 3aKOHOMEPHOCTH Pa3BUTUA | paboma, mecm
3apyO0eKHBIX XUMHUKOB, XUMHUYECKON HAyKHU IpH
WX BKJIQ]] B PA3BUTHE XUMHUH. aHAJTN3€ TTOJTYYCHHBIX
pe3yIbTaTOB
2 sTan 1. BBITIONTHATE cTanaapTHeie | OIIK-1 cnoco6HOCTRIO YCMHBIU ONpPOC,
yMEHUs neicTBus (KiaccupuKamus MCII0JIb30BaTh MOJTYYCHHBIE KONIOKBUYM,
BEIIIECTB, COCTABJICHUE CXEM 3HAHUS TEOPETUUYECKUX OCHOB | 1aOOpamopHas

IIPOLIECCOB, CUCTEMATHU3ALUS
JAHHBIX U T.I.) C YYETOM
OCHOBHBIX MOHATHUI U 00IINX
3aKOHOMEPHOCTE,

(byHIaMEHTaIBHBIX pa3/IeNioB
XUMUH TIPU pELICHUH
npodecCHOHATBHBIX 3aa4

paboma, mecm




bopMyITHpYyEeMBIX B paMKax
0a30BBIX XUMHUYECKUX
JVCIIATUTAH

2. peliaTh THIIOBBIE YY€OHBIC
3aJ1ayy 110 OCHOBHBIM (06a30BBIM)
XUMHUYECKUM JTUCITUTUTMHAM

MIPOBOJUTH IIPOCTHIE XUMUYECCKUE
OTIBITHI TIO TIPeJIaracMbIM
METOIUKAM

OIIK-2 BrameHueM HaBbIKAMUA
MIPOBEICHUS XUMHYECKOTO
AKCIIEPUMEHTA, OCHOBHBIMHU
CHUHTETUYECKUMU
HaHATUTHYSCKIMH METOJaMU
MOJIYYEHUS U UCCIICI0BAHMS
XHUMHYECKHUX BEIISCTB B
peakuui

YCMHbIU ONpPOoC,
KOJLIOKBUYM,

nabopamopHas
paboma, mecm

IIPOBOJIUTh XUMHUYECKHUE
9KCIIEPUMEHTHI C
UCIOJIb30BAHUEM COBPEMEHHOM
anmnapaTypsl

[IK-2Bmagerrem 6a3oBbEIMUA
HaBBIKAMH HCIOJIb30BaHMS
COBpPEMEHHOM amnmaparypsl Ipu
MIPOBEACHUHU HAYYHBIX

YCMHBIU ONpPOC,
KOJLLOKBUYM,

nabopamopHas
paboma, mecm

HUCCIEeIOBaHUN
[IpumensATh OCHOBHBIE [1K-3 BnageHuem cuctemoit YCMHBIU ONPOC,
(dbyHIaMeHTaJIbHbIE XUMUYECKHE (byHIaMeHTaIbHBIX KOJLIOKBUYM,
TIOHSATHUS XUMHYECKUX MTOHATUI nabopamopuas

paboma, mecm

OLICHUBATh XUMHUYECKUE TOHSITUS
Y 3aKOHBI B CJIIOXKHOHN CHCTEME
BO33pEHUI COBPEMEHHOM

XUMHAH

ITK-4 c1ocoOHOCTBIO
MPUMEHSITh OCHOBHBIE
€CTECTBCHHOHAYYHBIC 3aKOHBI
¥ 3aKOHOMEPHOCTH Pa3BUTHS
XHUMUYECKON HAYKH MPH
aHAIIN3€ MOJTYICHHBIX
pe3yNbTaTOB

YCMHbIU ONpOC,
KOJLLOKBUYM,

nabopamopHas
paboma, mecm

3 sTan
Brnagenns
(HaBBIKH/
OTIBIT
JeSITeNbHO-
CTH)

HaBBIKaMH paboTHI C y4eOHOU
JUTEPaTypOi 10 OCHOBHBIM
XAUMHYECKAM JTUCIHIUTHHAM

OIIK-1 cnocoOHOCTBIO
HCIIOJIb30BaTh MOTyYEHHbBIE
3HAHUS TeopeTI/I‘IGCKI/IX OCHOB
(dbyHIaMeHTalbHBIX pa3esioB
XUMWHU IIPU PEILICHUU
npoecCHOHANBHBIX 3a1a4

YCMHbBIU ONpPOC,
KOJLLOKSUYM,

nabopamopHas
paboma, mecm

Bragets 6a30BbIMU HaBBIKAMHU
MTPOBEJICHHSI XUMHUECKOTO
AKCIIEPUMEHTA ¥ O(OPMIICHUS €T0
pe3yIbTaToOB

OIIK-2 BiazeHHEM HaBBIKAMU
MPOBEICHUST XUMUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMHU
CHHTETUYECKUMU
MaHAJIMTHYECKUMH METOIaMH
MOJIYYEHUS U UCCIIEI0BAHMS
XUMHUYECKHUX BEIIECTB U
peaxkuui

YCMHBIU ONpPOC,
KOJLLOKSUYM,

JnabopamopHas
paboma, mecm

Bnanets 0a30BbIMU HaBBLIKAMH
HCIIO0JIb30BaHUSI COBPEMEHHOM
amnmapaTypsl Py MTPOBEACHUT
Hay4HbIX UCCJIEIOBAHUM

[1K-2BagerrneM 6a30BBEIMA
HaBBIKAMHM HCIIOJIb30BaHMS
COBPEMEHHOM anmnaparypsl Ipu
MPOBEACHUHN HAYyUHBIX

YCMHBIU ONpPOC,
KOJLIOKBUYM,

nabopamopHas
paboma, mecm

HUCCIEe0BaHUN
Bnagets cucremoit 6a30BbIX [T1K-3 BrageHuem cucteMou YCMHbBIU ONpPOC,
(yHIaMEHTAJIbHBIX XUMHUYECKUX | (DYHIIaMEHTAIbHBIX KOJLIOKGUYM,
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MOHATHH XUMHUYECKUX TOHITUN nabopamopHas

paboma, mecm
HaBBIKAMH 0053aTEIHHOTO ITK-4 crtocoOHOCTBIO YCMHbIU ONpPOC,
03HAKOMJICHHUS C MPEABICTOPHUEH MIPUMEHATH OCHOBHBIE KOJLOKBUYM,
TOTO WJIK HHOTO BOIIPOC €CTECTBEHHOHAYYHbIC 3aKOHbI | 1abopamopHas
MMOCTaBJIECHHOTO B €ro ¥ 3aKOHOMEPHOCTH pa3BUTHs | paboma, mecm
MPaKTUYECKON HAyYHOU U XMMHYECKON HAYKH TIPU
MeJarOrHYECKOM JACSITEIIbHOCTHU. aHaJIN3e MOJTYYECHHBIX

pe3yJIbTaTOB

4.3 PeiiTUHT IJIAH IUCHUIUIMHBI (IPUWI0OKEeHUE 2)

OK3aMeHaIlMOHHbIE OUJIETHI
DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 2 BOIIPOCOB.
[TpuMmepHbIe BOMPOCHI ISl K3aMEHa:
1. OcoOble cBOMCTBa KOJUIOMIHOTO COCTOSIHUA. OCHOBHBIEC MPU3HAKKU OOBEKTOB KOJUIOMIHOU
XUMHUH.
2. Knaccugukanust TMCIIEpCHBIX CUCTEM.
3. OCHOBBI TEpMOJMHAMUKHU TOBEPXHOCTHBIX sBIEHUH. CryiieHue TepMOIUHAMUYECKUX
(GyHKIMI B TOBEPXHOCTHOM CJIOE.
4. BHyTpeHHee [aBJIeHHE, €ro CBSI3b C IIOBEPXHOCTHBIM HATSHKCHHMEM U JIPYTUMHU
MaKpOCKOIUYECKUMU XapaKTEPUCTUKAMU BEILIECTB.
5. BuusHue Temneparypsl Ha TepMOAMHAMHUYECKUE (DYHKIMHM TOBEPXHOCTHOTO CJIOSI B YMCTBIX
OJTHOKOMIIOHEHTHBIX KHUIKOCTSAX HA TPAHUIIE C COOCTBEHHBIM MApOM.
6. IloBepxHocTHOoe HaTskeHue. OmbiT [lrorpe.PakTOpbl BIMAIONIME HA IOBEPXHOCTHOE
HaTsDKEHHUE.
7. MexdazHoe HATsHKEHHE Ha IOBEPXHOCTHU Pa3JieNla HACBIIIEHHBIX PACTBOPOB JIBYX B3aMMHO
OTrpaHUYEHHO PAaCTBOPUMBIX >kuJKocTel. [IpaBuino AHTOHOBA.
8. Coboanas sHeprus TBepAbIX Teisl. Crenndurka nposiBIeHus.
9. Kammmnsprnoe nasnenue. 3akoH Jlamaca.
10. 3aBucUMOCTh JaBJIEHUS HACBILIGHHOTO Iapa OT KPUBU3HBI TIOBEPXHOCTH paszzena
cocymectBytomux ¢a3. 3akon Tomcona-KenbBuHa.
11. Cratnueckue MeTObI OINpeaesieH s (M3MEPEHUs) TOBEPXHOCTHOTO HATSHKEHUSI.
12. TlonmycTaTndeckue METOABI H3MEPEHHSI TOBEPXHOCTHOTO HATSHKEHUSI.
13. OneHka MoBepXHOCTHOM YHEPTUU TBEPABIX Tell.
14. BnusiHue HEOJHOPOIHOCTH U IIEPOXOBATOCTH TBEP/BbIX TOBEPXHOCTEN Ha CMaurBaHHUE.
15. TepmoauHaMuyeckue YCIOBHSI CMayMBaHMS M pAcTeKaHHWs Ha TBEPAbIX U IKHIKHUX
noBepxHocTAx. KonnuecTBeHHbIE KpUTEPUN CMAaUMBaHUS.
16. I'mapodunbHble 1 rHIpodoOHbIe TOBEpXHOCTH. V30MpaTensHOE CMaylBaHUE.
17. l'ucrepesnc cMaurBaHUs.
18. BeiBoz agcopOuuonHoro ypaBHenus [ nooca.
19. T1IAB u [1MB Ha pa3HbIx Mexk(pa3HbIX TOBepXHOCTIX. [IpaBuino ypaBHMBaHUS MOJSPHOCTEH
Pebunnepa.
20. TIpencraBnenue o ruapoduIsHO-TUNIOGHIEHOM Oaance Mojeky [TAB.
21. Pabora agcopOruu. ITpaBuio Tpay6e-/Itokio, ero Teopernueckoe 000CHOBaHHE.
22. Ycnous mpuMeHuMocTH ipaBmiia Tpayoe-/lrokino. O6pamenne npasmia Tpayoe-/lokio.
23. Knaccudukanus ITAB no monekynsipaomy crpoenuto. [lpumepsr ITAB.
24. Knaccupukanmst [IAB 1o  MexaHum3Mmy JAeWCTBHS — (CMayuBaTelld, JUCIIEPTaTOPEI,
CTaOMIIN3aTOPBI, MOIOIIHE CPECTBA).
25. IloBepxHocTHast akTHBHOCTH [IAB. Pacder mOBEepXHOCTHOH AaKTHBHOCTH IO H30TEpMeE
MIOBEPXHOCTHOT'O HATSYKEHUS.
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26. Pacuer m30oTepMBbl aacopOIMK IO HM30TEpPME MOBEPXHOCTHOro HaTshkeHus. OmpeneneHue
MOJIEKYJIApHBIX KOHCTaHT [TAB.

27. Ctpoenue aacopOuroHHbix cinoeB [TAB. ['azo00pa3nble, xkunkue 1 TBepsie ieHku [TAB.
28. JIByXMEpHOE COCTOSIHME BEIECTBA B IOBEPXHOCTHOM CJIO€. YPaBHEHHME JIBYXMEPHOIO
COCTOSIHUSI.

29. DKcnepuMeHTaIbHAs IPOBEpPKa ypaBHEHUs aacopouuu ['udoca.

30. Pacuer monexymsipHbIX KOHCTAHT [IAB 1o ypaBHEHUIO IBYXMEPHOTO COCTOSTHHSI BELIIECTBA.
31. Ypasuenue lllumkoBckoro. ®u3nueckuii CMbICT KOHCTAHT ypaBHeHus [1IutkoBckoro.

32. Cs3b ypaBaenuit llumkosckoro u Jlenrmiopa.

33. OcobeHHoCTH acOpOIIMK HOHOB M3 PACTBOPA HA TBEPOM MOBEPXHOCTH.

34. Jlnopmnmmszanus u smododuzanus moBepxHocTel, npumenenune I[IAB ans ympaBnenus
nporeccaMy CMaurlBaHUsl.

35. Brnustaue agcopOruonnsix cinoeB [IAB Ha cmaunBanue.

36. Koo iHo-XuMHIeCKHE OCHOBBI (hJIOTAIIHH.

37. DNEeKTPOKUHETUYECKHE  SIBJICHUS: anekTpodopes, AIIEKTPOOCMOC,  TOTEHIIMAJIBI
CeIMMEHTALUU U IPOTEKaHHUS.

38. CoBpemennas teopusi crpoerust 19C mopoOHBIX 30I1€eH.

39. U3smepeHre U pacyeT 3JIEKTPOKMHETHUYECKOro MOoTeHIana. YpaBHeHue Il enbMmrosbla-
CMOIyXOBCKOTO.

40. Muddyznas gacts JIIC ns cunbHO U 1200 3apsKEHHBIX TOBEPXHOCTEH.

41, Brussane  wHIuGQGEpeHTHBIX — dJeKTposuToB Ha  crpoeHue JOC wu  BenwuuHy
3JIEKTPOKMHETHYECKOro MoTeHI1ana. Y paBHenrue Hukonbckoro.

42. Bnustaue  crienuduyeckol  amcopOIuM  MOHOB  WHAN(PQPEPEHTHBIX JJICKTPOJIMTOB Ha
3JIEKTPOKMHETUYECKUI U TepMOJIUHAMUYECKHI TOTEHIHAIIBI.

43. Bmussane HemHauddepeHTHBIX dnekTposmToB  Ha  cTpoenume JIDC. Ilepesapsiika
HOBEPXHOCTH.

44, @axTopsl, BIUAIOUINE HA BEITMUYNHY dJIEKTPOKUHETHYECKOTO OTEHIIHANIA.

45, TIpakTHuecKkoe NPUMEHEHUE DIEKTPOKUHETUYECKUX SIBICHUI.

46. OCHOBBI TEPMOJAMHAMUKH JTUCTIEPCHBIX cHcTeM. PaboTa 00pa3oBaHMs 4aCTHUIIBI TUCIIEPCHOMN
¢a3pl IpU AUCTIEPTUPOBAHUN M KOHACHCALUH.

47. OCHOBBI TEpPMOJAMHAMUYECKOM M KHHETHYECKOW Teopuu oOpa3oBaHUs HOBOH (pas3wl 1o
['n66cy-Donbpmepy (roMOreHHOE 3apobIIe00pa3oBaHuE).

48. T'eTteporeHHoe 00Opa3oBaHHME 3apojblnield HOBOW (a3wl. Poilb cMauMBaHWS B CHIDKCHUHU
paboThl 00pa3oBaHus 3apoAablilieil HOBOH (hazbl.

49. OyncTKa KOJTIOWAHBIX cucTeM. [lnanu3. Dnekrpoananus. Y ibTpauiabTparius.

50. MeTopl KOH/AEHCAIIMOHHOTO 00pa30BaHUs AMCIEPCHBIX CHCTEM. YCJIOBHUS, HEOOXOIUMBIE
JUTSL TOJTY4eHUs TMO(OOHBIX 30J1eH MOCPEICTBOM XUMUYecKol peakiuu. CTpoeHHe MULIEII.

51. [lytu ynpaBieHHs CTENEHbIO JUCTIEPCHOCTHU MPH MOJTYUYEHUH KOJUIOMIHBIX CUCTEM.

52. Kpurepun PebOunmepa u PeOunnmepa-lllyknHa camMOnpon3BOJIBLHOTO JUCTICPTHPOBAHUS
00BbeMHBIX (a3 MpU 00pa30BaHUU JMOPUIBHBIX 30JIEH.

53. JlucriepcHbIe CHCTEMBI BOJIM3U KPUTUIECKON TOUKH (KPUTHIECKUE IMYIBCHUH).

54. JlucrieprailiOHHbIE METO/AbI TOJIYYEHUS KOJJIOUAHBIX CUCTEM. AJCOPOIMOHHOE BIUSHHE
Cpezpl Ha MEXaHUYeCKHe CBOMCTBA TBEPBIX Tel — 3 dexr Pedunnepa. [loHn3uTe I MpoYHOCTH.
55. [lenTu3anuss Kak MeTOJ TOJYYEHHUS KOJUIOMAHBIX CHUCTEM. YCJIOBUS PAaBHOBECHUS MEXKIY
nporeccamMy IENTH3AIMA U arperupoBanus. Buel nentusanuu.

56. Munemioo6pazoBaHie B BOJHBIX M HeBOJIHBIX cpeaax. KKM. Merozasl ee ompeneneHus.
Touka Kpadra.

57. ®@axtopsl, Bnustonme Ha KKM (mmHa paaukana, mpupoja monspHod rpynnsl [1BX,
AIIEKTPOJIUTHI, TEMITEpPATypa U TIp.).

58. ComoOmnu3anusi B TMpsMBIX M 0OpaTHbIX Mulemiax. [IpakTuueckoe NpUMEHEHHE
COJIFOOMITM3ALIHH.
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59. CenuMeHTAIlMOHHAasE M arperatMBHAasl YCTOMYMBOCTH JUCIEPCHBIX cuUCTeM. DakTopsl,
BIIUSIOLINE HAa CEIMMEHTAIMOHHYIO YCTONYNBOCTb.

60. IIponecchl, Beaymye K HApyIICHUIO arperaTUBHON YCTOWYMBOCTH JUCIIEPCHBIX CHCTEM.

61. dakTopbl arperaTUBHON YCTOMYMBOCTU AUCTIEPCHBIX CUCTEM.

62. D¢ddexrsr ['n66ca u Mapanronu-I' udé6ca kak Gpakrop CTaOMIN3ALUK TIEH U SYMYIIbCUH.

63. CTpyKTypHO-MeXaHUYEeCKU Oaphep 1o Pebunaepy.

64. PacknmnuBaromiee nasjieHue no Jlepsruny.

65. DnekTpocTaTuyeckasi COCTaBJISAIONIas PACKJIMHUBAIOLIETO 1aBICHUS.

66. Me:xMONeKynsipHbIe  B3aUMOJICMCTBUSL B JUCHEPCHBIX  cHcTeMax.  MoJekymspHas
COCTaBJISOLIAs PACKIMHUBAIOILIETO 1aBIICHUS.

67. ®akTop CcTaOMIM3AaLMU JUCIEPCHBIX CHCTEM - THAPOJUHAMUYECKOE CONPOTUBIICHUE
MPOCIIONKU CPEJIbI.

68. Teopus ycroitunBoct 1 Koarysun J1J1DPO.

69. OcoOeHHOCTH KOaryasiuu 30Jied aekTponuTaMu. X oObsICHEHUE ¢ TOUKH 3PEHUS TEOPUU
JUIDO.

70. ITopor koaryssmuu ¢ Touku 3penust Teopun JJIDO.

71. HeliTpanu3auroHHas U KOHLEHTPALMOHHAS KOATyJISALUS.

72. TlpaBuno Ulynbue-I'apau u kputepuii Ditnepca-Kopda. x oObsicHeHHe ¢ TOYKH 3pEHHS
teopuu JJIPO.

73. SIBieHMe HEMTPABWIBHBIX PSIIOB MPU KOATYJALUH 30J€H.

74. Kunetuka xoarynsuuu. YpaBHeHue CMoi1yX0oBCKOro. beicTpas 1 MeJuIeHHast KOaryJisiiusl.
75. 3aBUCUMOCTb CKOPOCTH KOATyJISUU OT KOHIEHTPAIIUHU IIIEKTPOIIUTA.

76. Aspozonu. OCOOCHHOCTH UX CTPOCHHS U CBOMCTBA. METOIBI pa3pyIICHHS a9PO30JICH.

77. Omynbcun. CTpoeHHe, yCTOMYUBOCTh, METOABI OTYyYEHHUS. DMYJIbIaTOPHI.

78. O6pamenue ¢a3 B amynbcusax. [Ipasmio bankpodra u ero B3aumocs3b ¢ BenmmunHou ['J1b.
79. Ilensr. CTpoeHue, yCcTONYUBOCTh, METOBI TIOTYYECHHUSI.

OO6pa3zelr PK3aMEHAIIMOHHOTO OMIIETa:
BAUIKUPCKUN T OCYIIAPCTBEHHI:IPI YHUBEPCUTET

10 TUCLIUIUIAHE Komutonnaas xumus
CroenuaibHOCTh 04.03.01 Xumus

DK3aMeHaIlMOHHBINA OneT No 2

1. VYpaBHeHue JleHrmiopa u ero cBsA3b ¢ ypaBHeHHeM llInmkoBckoro.

2. Metoabl  KOHAEHCAlMOHHOTO  00pa3oBaHUS  JTUCIEPCHBIX  CHCTEM. Y CIIOBHA,
HEOOXOaUMBbIE Ul TONY4YeHHs] JIMO(POOHBIX 30JIeM IOCPEICTBOM XMMHUYECKOM peaklnu.
CrpoeHue MuLesI.

3aB. xadeapoit, npodeccop Kymum E.A.

IlepeBon onenku u3 100-6a11pHON B MATHOAIIBHYIO IPOU3BOJUTCS CIECAYIOIIMM 00pa3oM:
- oTtmaHO — OT 80 10 110 6ammoB (BkiItouast 10 moompuTenbHBIX 0aIoB);
- xopoto — ot 60 g0 79 6amios;
- YIAOBJIETBOPUTEIBHO — OT 45 10 59 6aios;
- HEY/IOBJICTBOPUTEIIBHO — MEHee 45 6aios.

Kpurepun onenku (B 6aj1ax):

- 25-30 6ayT0B BBICTABIISIETCS CTYNIEHTY, €CITH CTYACHT JaJjl MOJIHbIE, pa3BEPHYTHIE OTBETHI HA
BCE TEOPETHYECKHE BOIIPOCHI OMIIeTa, MPOAEMOHCTPHPOBAII 3HaHNE (DYHKIIMOHAIBHBIX
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BO3MOXHOCTEH, TEPMHUHOJIOT U, OCHOBHBIX 3JIEMEHTOB, YMEHHE IPUMEHATh TEOPETHUECKHUE
3HAHUS NIPU BBINOJIHEHUH NTPaKTHYeCKUX 3afaHuil. CTyaeHT 0e3 3aTpyIHEHUI OTBETUI Ha BCE
JIOTIOJTHUTENbHBIE BONPOCH!. [IpakTrueckast yacTh pabOTHI BBIIOJIHEHA MTOJIHOCTHIO 063
HETOYHOCTEH U OIUOO0K;

- 17-24 6anioB BBICTABIISIETCS CTYIEHTY, €CIH CTYACHT PACKPBUI B OCHOBHOM T€OPETHYECKUE
BOIIPOCHI, OJTHAKO JIOMYILIEHbI HETOYHOCTH B OIPEAEICHNN OCHOBHBIX NOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIIBHBIE BOIIPOCHI IOMYIIEHbI HEOOJIbIINE HETOUHOCTHU. [IpH BBHITIOTHEHUT
IPAaKTUYECKON YacTH pabOoThl AOMYIIEHbI HECYLIECTBEHHbIE OLUIMOKH;

- 10-16 6anmnoB BBICTABISIETCS CTYACHTY, €CIIA IPH OTBETE HA TEOPETUIECCKHIE BOIIPOCHI
CTYAECHTOM JONYLIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHUU OCHOBHBIX IMOHSITHH.
Jloruka v OJHOTA OTBETA CTPAJAIOT 3aMETHBIMU M3bsIHAMU. 3aMETHBI TPOOEIHI B 3HAHUU
OCHOBHBIX MeTOZI0B. TeopeTrueckue BOIPOCHI B LIEIOM U3JI0KEHBI JOCTATOYHO, HO C
IpoIycKaMy MaTepuana. MIMeroTcsi NpUHIUIKAIbHBIC OIIUOKH B JIOTHKE MOCTPOSHHSI OTBETA Ha
Bornpoc. CTyAeHT He peln 3a7auy WK IpU PELICHNH JOMyILEeHbl IpyOble OIHMOKH;

- 1-10 6anoB BBICTABISETCS CTYACHTY, €CIIM OTBET HAa TEOPETUUECKUE BOIIPOCHI
CBU/IETEJICTBYET O HEMIOHUMAHUU U KpailHe HEMOJIHOM 3HAHUU OCHOBHBIX MOHSATHIA U METOJIOB.
OOHapyXMBaeTCs OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETHUECKUX 3HAHUH MTPH BHITIOIHEHUH
NpaKTUYeCKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTh HU HA OJIMH JIOMOJIHUTEIbHBIN BOIIPOC.

Bonpocel K KOJLIOKBHYMaM
KoanoxkBuym Nel.
BBenenmue.
1. [Ipeamer xommonaHon xumMuu. OCHOBHBIE pa3/ieibl U HAMPaBJICHUSI KOJUIOUIHOM XUMUH,
00BeKTHl W 1enu u3ydeHus. Knmaccudukanus AUCTIEPCHBIX CHUCTEM: MO pa3MepaM YacTHll, IO
arperaTHOMy COCTOSTHUIO JHCIEPCHOW (a3bl W AWCIIEPCHOHHON Cpelbl, MO0 KOHIICHTPAIIHU.
KonunuecTBeHHbIE XapaKTEPUCTHKU AMCIEPCHOCTHU:AUCIEPCHOCTb,PAInyC KPUBU3HBI, yAeIbHas
MMOBEPXHOCTb.
2. [lonsiTe O TepMOAUHAMHYECKH YCTOMYUBBIX (JTUOPHUIBHBIX) U TEPMOAMHAMHYECKU
HeycToHuMBBIX (TMo(oOHbIX) mucnepcHbx cuctemax (C). OcobeHHOCTH HAaHOIUCTIIEPCHOTO
(KOJUTOMHOTO) COCTOSIHHMSI BEILECTBA. YHMBEPCAIBHOCTh JAUCIIEPCHOTO COCTOSIHHS BEIECTBA.
Onpenensroniasi pojab TOBEPXHOCTHBIX SIBJIICHUN B TUCIIEPCHBIX CUCTEMAX.
3. B3anmocBsI3b KOMTOUIHON XUMUU C IPYTUMH XUMUYECKUMU AUCHUTIIMHAMH, C (PU3UKOMH,
OMoJIOTHEH, Te0I0OTHeEl, TOYBOBEICHUEM, MEIUIIMHON. 3HaUeHNE KOJUIOMJIHOW XHUMHH B OXpaHe
OKPYXKAarOILEeH Cpebl.

MouJiekyJisipHble B3aMMO/1eiicTBHA M 0c00ble CBOWCTBA
MOBEpPXHOCTEH pa3jena ¢as.

1.  VYcnoBue cymiecTBOBaHMS YCTOMUMBOW TIpaHMIBI pasjena (a3 B OJHOKOMIIOHEHTHOM
cucreme. CBOOOIHAs TOBEPXHOCTHAss OHHEprus. [lOBEpXHOCTHOE HATHKEHHE, CHIIOBAs W
JHEpreTuYecKass TPAKTOBKM, eIuHHIBI u3MepeHus. OnbiT [lronpe. [IpuuuHBl MOSBIEHUS
CBOOOJIHOM  TIOBEPXHOCTHOM  dSHepruM Ha Tpanune pasaena ¢a3.  OcoOeHHOCTH
TEPMOJIMHAMHYECKOTO COCTOSIHHSI BEIIECTBA B MOBEPXHOCTHOM cjioe. IIoHsATHE O MOBEepXHOCTH
pa3pbiBa U pa3essiouieil moBepXHOCTH. MeTo U30BbITOUHBIX TEPMOAMHAMUYECKUX PYHKINH (G,
€, 1) MOBEPXHOCTHOTO cjosi o ['n66cy. O6001IIeHHOE ypaBHEHHE MTEPBOrO M BTOPOTO 3aKOHOB
TEPMOJIMHAMMKH I TOBEPXHOCTHU pazaena ¢as.

2. BnusHue temmneparypbl Ha H30BITKM TEPMOAMHAMUYECKUX (YHKIUN MOBEPXHOCTHOTO
CJI0Sl HEaCCOLMUPOBaHHBIX kuaKkocTel. Kpurtnueckas remneparypa no MennaeneeBy.
3. CBsi3b NOBEPXHOCTHOM SHEPTUU C MEXMOJEKYJISIPHBIMU B3aUMOJICHCTBUSIMH B 0ObeMe

KOHJIGHCUPOBAaHHOM (ha3bl (3HEprueil CuerieHus MOJIEKYJ, TEIUIOTON cyOnumanuu, paboToi
koresun). IlpaBmio Credana. BuyrpenHee naBineHue 1o Pebunnmepy, ero cBsi3p
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MOBEPXHOCTHBIM HATSDKEHHEM U (U3WYECKMMHU XapaKTePUCTHKAaMH BelIecTBa (MOIyJeM
YOPYTOCTH, UACATBHON MPOYHOCTHIO U T.1.). KoHcTanTa ["amakepa, ee CBs3b ¢ pabOTON KOTE€3UH
U TIOBEPXHOCTHBIM HAaTsDKEHHEM. BKiax AUCIIEpCHOHHONW M HEIMCIIEPCHOHHOM COCTaBIAIOLIMX
MEXXMOJIEKYJIIPHBIX B3aUMOJIECHCTBUIN B IOBEPXHOCTHOE HATSHKCHHUE.

OcobenHoctu TpaHUIBl pazgena ¢a3 TBepabix Ten. Crnenuduka MposBICHUS CBOOOIHOMN
IIOBEPXHOCTHOM YHEPIUU TBEPIBIX TEIL.

4. OcCoOeHHOCTH TOBEPXHOCTH pa3liela KOHACHCHUPOBAHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CUCTEMAX. CBsa3b MeX(]a3HOro IOBEPXHOCTHOTO HATSDKEHHS C  MEXMOJIEKYJIPHBIMU
B3auMojieiicTBussMu B oObeme ¢a3. Pabora anresun. IloHstne 00 »HEPrUM CMEMICHUS
KOMIOHEHTOB. CioxHasg KOHCTaHTa ['amakepa, ee cBA3b C MeX(pa3HbIM [OBEPXHOCTHBIM
HaTsDKeHHeM. MexkdasHoe moBepxHOCTHOE HaTskeHHe mo Dyokcy, Jkepudanko u [ymy.
OMnupuyeckoe npaBuiio AHTOHOBa. PaGoTta aare3uu Ha rpanulie paszaena (a3 npu BOIJIOLIEHUN
npaBuiia AHTOHOBA.

5. BnusiHue KpMBU3HBI IOBEPXHOCTH HAa PABHOBECHE B OJTHOKOMIIOHEHTHBIX CUCTEMax. 3aKOH
Jlannaca. Kanmspaoe nasieHue. KanuwuisipHoe MOAHATHE KUAKOCTH, ypaBHeHHE JKropeHa.
3aBUCUMOCTb [IABJICHMS Iapa OT KPUBU3HBI IIOBEPXHOCTU JKUIKOCTH. YpaBHeHue TomcoHa
(KenbBuna). Kanmmnspuas kongencauus. M3otepmudeckas neperoHka BeIecTBa. 3aBUCHUMOCTb
pPacTBOPUMOCTH  OT KPUBU3HBI TOBEPXHOCTH JUCHEPCHBIX YacTHUll. YpaBHeHue [ubb6ca -
OctBanpaa - Gpernamxa.

6. CwmauuBanue. Kpaeoii yron. BreiBoxy ypaBHenuss FOnra. CoorTHouieHue Mexnay
paboTtamu aAre3ud M Koresuum Ipu cmauuBaHuu. Temnora cmauuBanus. M30uparenbHoe
CMauMBaHME KaK METOJl XapaKTePUCTUKU IOBEPXHOCTH TBEPIBbIX Teld (JIMOPHIBHBIX WU
mnodoOHbx). TepMonuHAMUYECKUE YCIIOBHS TIOJHOTO cMadmBaHWs (pacrekanue). BimsHue
LIEPOXOBAaTOCTU M 3arps3HEHUs MOBEPXHOCTH HAa CMauyMBaHMeE. | McTepe3suc cMaunBaHusl.

7. MeTtoibl M3MepeHUsl MOBEPXHOCTHOI'O HATSKEHUS Ha JIETKO IOJBHYKHBIX paHMLax (as.
CraThueckue W IOJYCTaTUYECKHE METOJbl: HMHCTPYMEHTaJlbHOE O(OpMIIEHHE, YCIOBUS
JKCIIEPUMEHTa, pacueTHble popmysnbl. [loHsTHE 0 nuHamMuyeckux wmeroxax. OrmpeneneHue u
OLIEHKa CBOOOJHOM MOBEPXHOCTHOM 3HEPTUH TBEP/IBIX TEJ.

KonnokBuym Ne2.
AncopOumsi Ha MOBEPXHOCTH pa3aea ¢as.
Biusinue agcopOLIMOHHBIX CJI0€B HA CBOMCTBA IUCIEPCHBIX CHCTEM.

1.  Ancopbuus Kak CaMONpPOM3BOJIbHOE KOHIIEHTPUPOBAHUE HA MOBEPXHOCTH pazjena (a3
BEIIECTB, CHIDKAOIIUX Mexda3Hoe HaTsKeHue. TepMoaMHaMuKa mpolecca ajcopOLHH.
N36bITOuHast U monHas aacopOuus. YpaBHeHHe ajncopobunu I'ubOca.

2. TloepxnoctHo-akTBHBIE (IIAB), TOBEpXHOCTHO-HEAKTHBHBIE U IIOBEPXHOCTHO-
WHAKTUBHbIE  BelecTBa. OTHOCUTEINBHOCTH  IOHATHS ~ «IIOBEPXHOCTHAs AKTHUBHOCTBH)»
(3aBUCUMOCTD OT MPUPOABI KOHTAKTUPYIOMHUX (a3). [IoBepXHOCTHO-aKTUBHbBIE METAJLIbI.

3.  3aBUCHMMOCTb IIOBEPXHOCTHOTO HATsDKEHHMsI pPAacTBOpoB OT KoHueHTpauuu [IAB.
[ToBepxHocTHas akTuBHOCTH IIAB. Pacuer nzorepmsl aacopOLUU U TOBEPXHOCTHOM aKTUBHOCTH
[0 HM30TEPME TMOBEPXHOCTHOrO HaTspKeHUs. OmpeneneHue MoJEKyJIsIpHbIX KoHcTaHT IIAB.
JBmwxymas cuia mpoiecca aacopomuuu. Ypasuenue lllumkosckoro. Ypasaenue Jlenrmiopa, ero
cBs3b ¢ ypaBHeHueM ['n06ca, [1IumkoBckoro.

4. U3menenuwe moBepxHOCTHOW akTtuBHOCcTH [IAB B rToMomormuyeckom psgy [IAB.
TepmoaunaMmudeckoe obocHoBaHue mpaBuia TpayOe-/lrokio. PabGora ancopbumu. YcinoBue
BBITIOJIHEHHS M 0OpatieHust npasuia Tpayoe-/lrokio.

5.  Crpoenue MoHocioeB pactBopuMbix [IAB. JIByxmMepHOE COCTOsSHHE BelIeCTBa B
MTOBEPXHOCTHOM CJIO€, OPUEHTALIMS MOJIEKYJ B Pa3pEKEHHBIX U HACBIIIECHHBIX CIIOSAX. Y paBHEHUS
coctosHusi MoHocnosi [TAB (uneansHOro AByXxMepHOro raza no @oiabmepy).

6. TloBepxHocTHBIe IeHKH HepacTBOopuMbIX [TAB. [ToBepxHOCTHOE (ABYyXMEpHOE) AaBIICHHE,
METOJbl €ro u3MepeHus. M3oTepmbl MOBEPXHOCTHOrO AaBiieHUs. OCHOBHBIE THUIBI IUIEHOK:
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ra3oo0pasHble, JKUIKUE, TBEpbIC. Y CIOBUS MEPEX0/ia IIIEHKH OT OJHOTO COCTOSIHUA K APYroMy.
YpaBHEHHE COCTOSHUS ABYXMEPHBIX aJICOPOLIMOHHBIX ClI0EB 10 OPyMKUHY.

7. Oprannueckue [TAB. Knaccudukanus [TAB mo monexynspHOMY CTPOCHHIO (aHHOHO- U
KaTHOHO-aKTUBHbIE, aM(ponuTHbIe, HeMOHOTeHHbIE). Bricokomonekynsapusie [IAB (mpumepsl,
oTianuusl OT HU3KoMoneKyasipHbix 11AB). Knaccudpukanus [TAB no mexanusmy ux AeWCTBUS
(cmaumBaTenu, aWcrnepraTopbl, Moromue BemiecTBa). O6mactu npumenenus I[TAB. IlpoGiema
ouopaznaraemoctu [1AB.

8. AncopOuus [IAB Ha rpanune pasaena KOHICHCHUPOBaHHBIX (a3 (Ha TpaHuUle pasnerna
KUAKOCTb-KUAKOCTb M TBEPAOE TEJIO-)KUAKOCTb). IIpaBuiio ypaBHEHMsI MOJISIpHOCTEN
Pebunnepa. Ilonsarue o runpodumibHO-munobuiasHoM Oanance (I'JIb). Monudumupyromee
neiicteue  ITAB: runpodmwmmsanus u  ruzgpodoOu3amust MOBEPXHOCTEH.  YIpaBleHHE
CMauMBaHUEM B Ipoleccax (proTanuu.

KosnoxkBuym Ne3.
Oo0pa3oBaHue QMCNEPCHBIX CUCTEM.
JInopuibHbie U JIH0(POOHBIE TUCTIEPCHBIE CHCTEMBI.

1. [lonatne  nMOQUIBHBIX  JUCIEPCHBIX  CHCTEM. TepMoauHamMuKa  0Opa3oBaHUs
TUO(GUIBHBIX KOJUIOMIHBIX CcHCTeM. Kputepuil camMONpOU3BOJIBHOTO JUCHEPTUPOBAHUS
Pebunnepa-lllykuna. ¥YciaoBust o0pazoBanus TUOQUIBHBIX CUCTEM.

2. MuuennobpazoBanue B pacTBopax [TAB. Kputnueckas KOHLIEHTpALIUA
mutneuiooopazoanus (KKM). OchHoBable wMetoasl ompexaeneHuss KKM. DOwmmupuueckue
3akoHoMepHoCcTH u3MeHeHns: KKM 1 MUHUMAanbHOTO 3HaUYEHUS! TOBEPXHOCTHOTO HATSKEHUS Ha
rpanwuiie pazzaena [IAB - Bo3ayx B romonorudeckux psigax [TAB.

3. CrpoeHue npsMbIX U 0OpaTHBIX MHULEII MPU Pa3TUYHbIX KOHIeHTparusax [TAB. Mumnenist
[aptnu-Pebunanepa 1 Mak bena. CmemanHble MUTIEILTHL.

4. TeopMoauHaMUKaMUIIEIO00pa3oBaHusA: TemioBble AddekTh, auarpaMma (Ha30BBIX
cocrosiHuil, TeMieparypHas 3apucumocts KKM; Touka Kpadra. Touka nomyTHeHus.

5. ComobOunmzamus B pactBopax [IAB. OtHocuTenbHas comoOWIM3anus, 3aBUCUMOCTH OT
Temneparypbl M KoHueHTpauuu. ComoOmnm3anusi B HEBOAHBIX cpenax. Ilpaxtuueckoe

NpUMEHEHHE MULEIUIIPHBIX CHCTeM (B XMMHUH, CUHTE3€ MOJUMEPOB, Ouosoruu, MoroIee
neiicTBre).
6. JlucriepralluOHHbIE METObI MOJIyYeHHsI AMCIEPCHBIX CUCTEM (30J1€H, 3MYJIbCHM, IIEH,

asposotieit). [lucneprupoBaHue TBEPIBIX TN KakK (HU3UKO-XUMUYECKUN MpOoIecc 00pa3oBaHUs
HOBOH mnoBepxHocTH. Teopust I'puddurca: ycrmoBue camMOnpoH3BOJBLHOIO PACHpPOCTPAHEHUS
TpemnH. O¢dekr PebunHnepa: W3MEHEHHE NPOYHOCTH U IUIACTUYHOCTH, KaK CJEJICTBUE
CHW)KECHHSI TIOBEPXHOCTHOW 3HEPTHUU TBEPABIX TeJ. TepMOAMHAMHYECKHE YCIOBHS IPOSBICHUS
sddexkra Pebunnepa. BiusHue XuUMHUECKOM NpPUPOJBI TBEPABIX Tel M JKUAKOCTEH Ha
BO3MOXHOCTB ero nposiienus. [Ipaktuueckoe npunoxenue 3¢dexra Pebunnepa. [lentuszanus.
7. KonnencannonHsle crnocoObl MOJy4eHUsI JUCIIEPCHBIX CUCTEM. XUMHUYECKHe U (pU3MKO-
XUMHUYECKHE CIOCOObl KOHJEHCAIMH. YCIIOBUsS, HEOOXOAMMBbIE Ul IOJNy4YeHHMs 30jei, B
npolecce XMMHMUECKUX peakiuil (mpumepsl). MeToasl MONMy4eHHS MOHOAMCIIEPCHBIX 30JIEH.
[Tytn ynpaBineHUs CTENEHBIO TUCIIEPCHOCTH.

KonnokBuym Ne4.
DJIEeKTPONOBEPXHOCTHbIE SIBJIEHUSI B JHMCIEPCHBIX CHCTeMaX.

1.  JIBoitHoi AIEKTPUYECKUN ciou (I2C). [Tprunnb obpazoBanmst  JIOC.
TepMoaMHAMUYECKOE PAaBHOBECHE MOBEPXHOCTH pa3zzena a3 ¢ y4eTOM DIEKTPUIECKOM SHEPTUH.
2.  Crpoenne JIDC: momens TwIocKoro KoHaeHcaropa  (I'edbMTrosbil), y4eT TEIIOBOTO
IBUKEHUS MOHOB (Mozenb ['yu - UenmeHa); poiab XMMHUYECKOW MPHPOABI MOHOB (Teopus
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[repra). OOmwmit M DJEKTPOKMHETHYECKUM NOTEHUUANIBl. M3MEHEHHE NOoTEeHUHala B
3aBHCHUMOCTH OT pAacCTOSIHUSA OT TOBEPXHOCTH  JUIsl  CHJIBHO UM CJ1a00 3apsbKEHHBIX
MOBEPXHOCTEH; BIMSIHUE KOHLIEHTPALIUU U 3apsiia HOHOB AJIEKTPOJIUTA.

3. DIEeKTPOKMHETUYECKHUE SIBICHHUA: AJIEKTpOdopes3; AIEKTPOOCMOC;, MOTEHLIHAT TEYCHHUS;
noTteHuuan ocefanus YpasHeHue ['enpMronpua-CmoiyxoBckoro. @akTopbl, BIHAIOIIME Ha
MHTECHCUBHOCTD JIEKTPOKHMHETUYECKUX SBJICHUI. DJICKTPOKMHETUYECKUN MOTEHIMaN, TpaHula
CKOJIb)KEHUsI. MeTo/bl OIpeneiaeHHs] AIIEKTPOKMHETUYECKOro IMoTeHuuana. llpakruueckoe
MPUWIOKEHUE DIEKTPOKHMHETUYECKUX SBICHUH. DIEKTPOKANWUISIPHBIC SBJICHUS. YpaBHEHUE
Jlunnmana.

4, Ctpoenue wmwunemn ruapo3onei. Bnusaue wunmuddepeHTHRIX W HeMHAMPHEPEHTHBIX
anekTpoiuToB Ha crpoenue JIDC. Ilepesapsiaka 3o05eil moja JAEUCTBHEM 3JIEKTPOJIUTOB.
H3osnektpuyeckas Touka. BiusHue pazauuHbIX (PakTOpOB HA OOLIUN M 3IEKTPOKHMHETUYECKUI
noteHuan (pa3daBieHne U KOHIICHTPUPOBAHUE 30151, Iuanu3, pH, remmneparypa).

5. Hownnsrii oomen. Ypapaenue Hukonbckoro. JImorpomnsie psiapl. MTOHOOOMEHHBIE CMOJBI.
[Tpornieccel HOHHOTO OOMEHA B MIPUPOJIE U TEXHUKE (IIPUMEPBI).

YcToiiyuBOCTL M 3BOJIIONMSA AUCHEPCHBIX CUCTEM.

1. [lonarue o0 arperaTMBHONW U CEIMMEHTAIIMOHHOW YCTOMYMBOCTH JHCIEPCHBIX CHUCTEM.
ITpoueccel, Begymue K INOTEPE arperaTMBHOM YCTOWYMBOCTU: M30TEPMHMUYECKas IEPETrOHKA,
KoaJlecleHIus, Koaryasuus. Poib TeninoBoro JBUKEHUS B CEAMMEHTALlMOHHON M arperaTuBHON
YCTOMYUBOCTH.

2.  ®@axTopsl arperaTMBHOM YCTOMYMBOCTM JUCHEPCHBIX CHUCTEM. TepMoanHaAMHUYECKas
YCTOMYMBOCTb TOHKMX IUIEHOK. PacknmHuBaromee nasinenue no /[epsruny. MonekyisapHas
COCTAaBJISIIOLIAs PACKJIMHUBAIOLIETO  JIABJICHUS, Y4YeT MOJIEKYJISIPHOM HIPUPO/IbI
KOHTaKkTupytoumx ¢a3 u Qopmbl yacTll (TOHKHE TUIEHKM M C(HEpUYecKHe YaCTHUIIbI).
DNEeKTpOCTaTUUECKAsl COCTAaBJISIONIAasl PACKJIMHUBAIOLIETO JABJICHUS, €€ CBSI3b CO CTPOECHUEM
mupdy3noit yactu JIOC. PacknuHuBaromiee AaBieHUE Ui CWIBHO M CJIab0 3apspKEHHOU
noBepxHoctu. [Ipupoma  yCTOHYMBOCTH  AMCIEPCHBIX  CHCTEM, CTaOMJIM3MPOBAHHBIMHU
mubdy3abiMu cnosmu 1o teopun [1JIDO.

3. @axTophl CTAaOWMIM3AIUU JTUCTIEPCHBIX cHUcTeM. OD(QeKTUBHAS YIPYTOCTh IUICHOK C
aacopouronHsiMu  cinossmu  [TAB. Dddextst  Imbbca uw  Mapanronu-I'u60ca.
DONeKTpocTaTUUeCKasi  COCTaBJSIONIAas — PAaCKIMHUBAIOLIErOo  JaBieHus 1o  [eparuny.
I'mapoauHaMUuecKoe CONPOTUBIIEHUE NMPOCIOUKH CpPEAbl BBITEKAHMIO, BS3KOE COCTABIIAIOILEE
packiauHuBatouiero nasieHus. CTpykTypHO-MexaHuueckuid O6apbep (CMB) mno PeOunpepy.
VYcnoBus, ompenensonpe BbICOKy0 3ddextuBHocTs CMB. Peonorunyeckue cBolcTBa
aacopOunonusix cinoes [TAB. Durponuiinsiii paktop. CMeniaHHble GaKTOPHI.

4. OcHoBbl Teopuu ycroitunBoctu U kKoarymsuuu JJIDPO. OcobeHHOCTH KOAryssiuy 30J1ei
AIIEKTPOJINTAaMHU, UX OO0bICHEHHA ¢ Touku 3peHus teopuu JJIDPO. Ilopor koarymsuuu u
KPUTHYECKOE 3HAYECHHME JJIEKTPOKMHETUYECKOrO MOTEHIMANa C TO4KM 3peHust teopun [JJIDO.
3aBUCHMOCTh MOpOra KOaryJsiiMM OT pa3Mepa U 3apsaja Koaryiaupyrouiero voHa. Koarymsmus
CHJIBHO M €J1a00 3apshKeHHBIX 30i1ei. KOoHIeHTpalnoHHas U HeWTpalu3allMOHHAs KOAryJslus.
O6ocuHoBanme mnpaBwina [lymeue-T'apmu u xpurtepus Ounepca-Kopda B Teopun JIDO.
SIBieHME «HETPABUIBHBIX» PSIIOB IIPU KOATYIISILIUH.

5. 3aBHCHMOCTbH CKOPOCTH KOAryJsiIIUU OT KOHILIEHTPALUU 3JIeKTpoiuToB. KuHeTnka ObicTpoii
koarymsiuuu 1o CmonyxoBckoMy. OCHOBHBIE TIOJIOKEHUS TEOPUU MENJIEHHOM KOAaryssiuu
(dykc). Opro- u nepukuHeTHYeckas Koarynsauusa. DIokymisamus, TreTepoKoaryssus,
anaryisiuus. IlpumeHeHne KoarynsHToB U (PJIOKYJISHTOB I OYMCTKU BOJIBI.

6. Aospozomu. Kiaccudukanus a’po3oneld Mo arperaTHOMY COCTOSHHIO YacTHI[ TUCTIEPCHOMN
¢da3pl. MeToapl MOdy4eHHUs a’po3ojeil. MoJeKyIsipHO-KMHETHYECKUE CBOWCTBA adpo30JieH.
Oco0OeHHOCTh ANEKTPUUYECKUX CBOMCTB a’po30Jied, MPUUYMHBI BO3HUKHOBEHHS 3JIEKTPHUUECKOTO
3apsjia Ha MOBEPXHOCTH YacTHll. DakTopel yCTOHYUBOCTH a3po3oseld. CriocoObl 1 0COOEHHOCTH
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paspywienuss a’posoiieil. [IpakThueckoe wucnonb3oBaHue al’po3oned. Pomp  asposzoneir B
3arpsi3HEHUU OKPYXKAIOLIEN CpeIbl.

7. Owmynbeuu. Knmaccudukaius, omnpeneneHue THUMA SMYJIbCHH M CTENECHU AMCIIEPCHOCTH
Karesb AUcrepcHon (a3bl. OMynbratopsl, npuHLuil Beioopa [TAB ans ctabunuzanuu npsMbIx U
obparabix amynbeuid. [IpaBuno bankpodra. Pomp I'JIB monekyner IIAB B crabunm3anuu
smynecuu. OOpamenue (a3 B sMmynbcusx. DakTopbl cTabWiIM3alUu SMyJIbCcUd. MeTossl
IIOJIY4EHUS U paspylIeHus sMyibeuil. [IpakTudyeckoe npuMeHeHUE 3MYIIbCU.

8. Ilensl. Ctpoenue mneH, ux kinaccudukanusa. Kparnocts nes. [lenooOpazoBarenu nepBoro u
BTOPOTO psifa. 3aBHCUMOCTh YCTOMYMBOCTH TEHBI OT KOHIEHTpAaUUU MeHooOpa3oBaTes.
BnusiHue 351eKTpoIuTOB Ha meHOo0Opa3yromnlyo crocodHocTs [TAB. Ilennbie miieHku. @akTopsl
ycroitunBocTy neH. [loHsATHE 0 uYepHBIX IuieHKax. CrocoObl MOMyYeHHS W pa3pyIIeHUs IeH.
[IpakTHueckoe MPUMEHEHHUE T1EH.

Kpumepuu ouenxu (¢ 6annax)

- 5 6aoB BRICTABIISETCS CTYACHTY, €CIIU CTYACHT JaJI MIOJIHBIC, Pa3BEPHYTHIC OTBETHI HAa BCE
BOITPOCHI, IPOJEMOHCTPUPOBAT YMEHHUE MPUMEHSTh TEOPETUICCKHE 3SHAHUS TIPH BBITOTHECHUH
npakTUuyeckux 3aianuii. CTyaeHT 6e3 3aTpyIHeHH OTBETUII Ha BCE JOMOIHUTEIHHBIE BOIIPOCHI.
- 4 Oasia BBICTABIISACTCS CTYACHTY, €CIIU CTYJEHT PACKPbLII B OCHOBHOM TEOPETHYECKHE
BOITIPOCHI, OJTHAKO JTOMYIIEHbI HETOYHOCTH B ONPECIICHUH OCHOBHBIX MOHATUM.

- 3-2 GaJna BBICTABJISIETCS CTY/ACHTY, €CJIH MPU OTBETE HA TEOPETUYECKUE BOMPOCHI CTYACHTOM
JIOTYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX MOHATUH. 3aMETHBI
npoOesIbl B 3HAHUK OCHOBHBIX METOJI0B. TEOpeTHUUECKHE BOMPOCHI B IIEJIOM HU3JI0KCHBI
JIOCTATOYHO, HO C MPOITyCKaMu Matepuaia. IMeroTcst NpUHIUITHATBHBIE OITHOKY B JIOTUKE
MOCTPOCHHUS OTBETa Ha Bompoc. CTYACHT He el 3a/1ady WIH [IPH PEIICHUU JOMYILECHBI
rpyObIe OMMOKH;

- 1-0 6anoB BBICTABIIAETCS CTYJAEHTY, €CIIM OTBET HA TEOPETHUUECKUE BOMPOCH CBUACTEIHCTBYET
0 HETIOHMMAaHUH U KpailHe HEMOJHOM 3HaHUM OCHOBHBIX MOHATUH U MeT0/10B. CTYJEHT HE CMOT
OTBETUTH HU Ha OJIUH JIOTIOJHUTEIBHBIN BOMPOC.

TpebdoBanus k ogopmiieHUI0 0TYETA 0 J1aGOopaTOpPHOIi padoTe

JIaGoparopHas paboTa JOKHA COCTOSTh U3 CIEIYIOLIUX TJIaB:

TUTYIBHBIN JTUCT.

Onwucanue neiau paboThI.

[IpenocraBieHne KpaTKuX TEOPETUUECKUX CBEICHUI.

Onucanne TEXHUYECKOIO OCHAUICHHSI U METOIUKH ITPOBEICHUS IKCIIEPUMEHTA.

[TosryueHHBIE B X0/1€ IPOBEACHUSI SKCIIEPUMEHTA PE3YJIbTATHI.

AHanu3 JaHHBIX, IOJYYEHHBIX B XO/€ TPOBEICHUS IKCIIEPUMEHTA.

[TonBenenue UToroB, GopMyJInupoBKa BHIBOJOB

NoakowhE

Kputepun ouenkn (B 6aj11ax)

- 0 GayI7I0B BBICTABIISIETCS CTY/IEHTY, €CIM CTYJCHT He MpeAcTaBu 0(pOpMIIEHHBIH OTUET 0
nabopaTopHO# paboTe;

- 1 GaJ1 BBICTABISETCA CTYACHTY, €CIIU CTYIEHT JOMYCTHII OIIMOKU B 0(hOpMIIEHUH OTUETa
0 J1abopaTopHOi paboTe U B pacuéTax;

- 2 GaJia BBICTABIISIETCS CTYACHTY, €CIIU CTYJIEHT 0(OpMIIT OTUYET MO hopMe U He
JOTTYIIIEHO ONIMOOK B pacu€Tax M COJICPIKaHHH;

Bomnpoce! 111 yCTHOr0 onpoca:

1. OcHoBHBIE IPU3HAKU OOBEKTOB KOJUIOMIHOW XUMUH.
2. Knaccuukanus IMCcepcHBIX CUCTEM U TIPUMEPHI U3 )KHU3HU.
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3. Cratudeckue MeETOABl ONpenelieHUus (M3MEpEeHUs)) TOBEPXHOCTHOTO HATsbKeHus. Mx
XapaKTepUCTHKA, IOCTOMHCTBA U HEJOCTaTKU METO/1a

4. TlomycTaTH4eCcKHe METOAbl M3MEpPEHUs MOBEPXHOCTHOTO HATsDKEeHUs. WX XapakTepucTuka,
JIOCTOMHCTBA U HEJJOCTATKU METO/1a

5. WHaMHYEeCKHME METOJbI WM3MEPEHHS IMOBEPXHOCTHOTO HaTsHKeHHs.MX xapakTepucTHka,
JIOCTOMHCTBA U HEJJOCTATKU METO/Ia

6. T'uapodunsubie u ruapodoOHbIe TOBepXHOCTH. V30MpaTensHOe CMaYyBaHKE.

7. IlpencraBienue o ruapoduiIbHO-TUIIOGUILHOM Oanance mosiekys [TAB.

8. Knaccudukanus ITAB no monekynsipaomy crpoenuto. [lpumepsr [TAB.

9. Knaccudukanmus IIAB mno wmexanusmy JedcTBHs —(CMavyMBaTEeNH, JAWCIEPraTOpPHI,
CTaOMIIM3aTOPbI, MOIOIIHME CPEACTBA).

10. JIuodpumuzanus u nuododuzanus MoBepxHOcTer, npumeHnenue I[IAB nans ynpasienus
npoleccaMy CMaulBaHUsl.

11. IpakTHyeckoe NPUMEHEHNE IEKTPOKUHETUUECKUX SIBJICHUH.

12. OuncTka KOJUIOUTHBIX cucTeM. Jnanu3. DnekTpoananus. Y IIbTpaQuibTparmsl.

13. Comroommmzanus. [TpakTnueckoe npuMEHEHUE COTIOOMITN3AITIH.

14. Aspozonu. OcOOEHHOCTH WX CTPOCHUS U CBOMCTBA. METO I Pa3pyIICHUS a9PO30JICH.

15. Dmynbcun. CTpoeHue, yCTOMUNBOCTh, METOIbI MOTYYSHHSI. DMYIbraTOPHI.

16. Ilens1. CTpoeHue, yCTOWYHMBOCTH, METOBI TIOTYICHUSI.

Kpumepuu ouenxu (¢ 6annax)

- 2 GayuTa BBICTABIISIETCS] CTY/ICHTY, €CIIM CTYJCHT PACKPBLII B OCHOBHOM TE€OPETUUYECKUM BOTIPOC

- 1 Ganna BbICTaBIsIETCS CTYIEHTY, €CJIU MIPH OTBETE JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

IIpuMepsI TeCTOBBIX 3a1aHUI

1. Hannume n30biTKa cBOOOIHOM SHEPTUN HA TOBEPXHOCTH pasjena (a3 00yCI0BICHO:

=

TOJILKO pa3InYreM KOHIIEHTPAIMil BellecTBa B IBYX (a3ax;

TOJIBKO Pa3JIMYUEM arperaTHOro COCTOSIHUS BELIECTBA;

3. HECKOMIIEHCHPOBAHHOCTBIO MEXKMOJIEKYIISIPHBIX B3aMMOJICHCTBHI Ha TIOBEPXHOCTH II0
CPaBHEHHIO C 00bEMOM;

4. Oonee BBICOKOW HSHEPrueil B3aMMOJEHCTBUS MOJIEKYJ HAa IMOBEPXHOCTH IO CPAaBHEHHUIO C

00BbEMOM.

no

2. PazHOCTh 1aBneHuit B 00beMHBIX (Da3ax, pa3/ie]ICHHBIX HCKPUBICHHONW TOBEPXHOCTHIO,
BO3pPAcTaer C:
YBEIIMYCHUEM G
YBEIIMYCHUEM PaZyca KPUBU3HBI;
YMEHBIIIEHUEM C;
YMEHBIIIEHUEM painyca KPUBU3HBIL;
MOBBIIEHUEM TEMIIEPATYPHI;
YMEHBIIEHUEM TEMIIEPATYPBHL.

SoukrwdE

3. 3akoH Tomcona — KenpBrHA JIEKUT B OCHOBE:
KaMUIIPHON KOHICHCAIINH;
MPOIIECCOB 00pazoBaHusi HOBOM (ha3bl;
MN30TEPMUYECKON NIEPETOHKH;
peKyInepaluu JeTy4ruX pacTBOPUTEIIEH;
BCEX HA3BaHHBIX MPOIIECCOB.

asrwONE
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Kpurepun onenkn (B 6aj1ax)

- 0 OasI0B BBICTABIISETCS CTYACHTY, €CJIU KOJIMYECTBO MPaBUIbHBIX OTBETOB 0 %0;

- 3 Oayuta BBICTABIISCTCS CTYACHTY, €CIIM KOJIMUYECTBO MPABMWIBHBIX OTBETOB 30 %);

- 5 6aJUTOB BBICTABIISICTCS CTYJICHTY €CIIM KOJIMUYECTBO MPABUIIBHBIX 0TBETOB 40 %;

- 10 6anoB BBICTABISAETCA CTYACHTY, €CIIU KOJMYECTBO MPAaBUILHBIX 0TBETOB 60 %;

- 15 GamioB BBICTABIISETCS CTYJACHTY, €CIM KOIMYeCTBO MpaBuiibHBIX 0TBeTOB 80 - 100%.

5. YueOHo-MeTOoAMYeCcKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCIUTIHHbI

5.1. IlepeyeHb OCHOBHOM U A0IOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOCHMS THCIMIIIHHBI

a) OCHOBHAas1 JIUTepaTrypa:

1. Mykun E.JI. Kommomanas Xxumusi :yd4eOHUK A YH-TOB U XHMHKO-TEXHOJIOT.BY30B
/E..I1ykun, A.B.IleprioBa, E.A.Amenun — M.:Beicmias mikomna, (1992, 2002, 2004, 2012) c.

2. T'enspman, M. U. Komnonanas xumust [DnekTpoHHbIH pecypc] : yueOnuk / M. U. 'enbdman,
O. B. KoBanesuu, B. II. FOctparoB .— WU3x 6-¢, crep. — CII6. : Jlans, 2017 .— 336 c. —
(Yuebnuku msi By3oB.CrenmanibHast jauteparypa). JocTyn K TEKCTy 3JIEKTPOHHOTO W3IaHMS
BO3MOXEH 4epe3 DJIEeKTPOHHO-0MOIMoTeuHyto cucremy usnarensbcrsa "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL.:<https://e.lanbook.com/book/91307#book _name>>.

3. Bonkos, B. A. Komnougnass xumusa. [loBepXHOCTHbBIE SIBICHHS U IUCIEPCHBIE CHUCTEMBI

[DnexTpoHHEIH pecypc] : yuebnoe mocodue / B. A. BoiakoB .— U3n. 2-e, ucnp. — CaHkr-
[TetepOypr :Jlauwp, 2015 .— 672 c. — (YueOuuku s By3oB. CroenuanbHas JUTEpaTypa).
JlocTym K TEKCTy OJEKTPOHHOTO HW3JaHHUS BO3MOXEH uepe3 DIIEKTPOHHO-OMOIMOTESUHYIO
CUCTEMY A31aTENbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —

<URL:http://e.lanbook.com/books/element.php?pll_id=65045>.
0) 1OMOJIHUTe/IbLHAS JINTEpaTypa:

1. TIpakTHKyM MO KOJUIOMJHOW XUMHH (KOJUIOMTHAs XHMHS JIATEKCOB M TIOBEPXHOCTHO-
AKTHUBHBIX BEIIECTB) : y4. MOCOOME Ui CTYACHTOB XHMMHKO-TEXHOJIOTMY. CIEIl. BY30B / TOJ
pen.P.O.Heiimana .— M. : Beicmas mkomna, 1972 .— 176 c.

2. Bepexnukos , B. H. Komtonnas Xumusi MOBEpXHOCTHO-AKTUBHBIX BEIIECTB [ DJIEKTPOHHBIN
pecypce] : yuebnoe mocobue / B. H. Bepexnukos , U. U. I'epmamesa , M. 0. Kpeicun .—
Cankr-IlerepOypr : Jlanb, 2015 .— 304 c. — (YuebHuku 1 By30B.CrieninaibHas JUTEPATypa).
Jloctynm K TEKCTy DJEKTPOHHOIO MW3/aHHUS BO3MOXEH uepe3 DIJIEKTPOHHO-OMOIMOTEUHYIO
CUCTEMY W3JaTeIbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=64325>.

IlepeyeHb MeTOAMYECKHUX YKAZAHUM VIS CAMOCTOSITEILHOI PadoThI CTY1€HTOB

1. UsanoBa C.P. Komnounnas xumusi: Y.1/C.P.MBanosa,®.b.llleBnskoB — Ypa PUO baml'V,
2005 - 120 c.

2. UsanoBa C.P., UleBmsaxoB ®.b., Kazapesuiy C.A. Komnougnas xumusa. U.2. (YueOHoe
nocobue). 2007. Yda. PUO. baml'V.

3. Manunckas B.I1., AxmerxanoB P.M.IloBepxHOCTHBIE siBIeHUs. MeTOINYECKHE YKa3aHUs s
KOHTPOJISI CAaMOCTOSITENNHHOM paboThl cTyaeHToB, 2005, PULL bamIl'VY, 51 c.

4. AxwmerxanoB P.M., Mamunckas  B.ILIlonyuenme u  cBoiictBa  1MO(OOHBIX
3oseii.MeToinyeckue yKka3aHus MO BBIMOJIHEHHIO Ja00paTOPHBIX M MPAKTUYECKUX padoT Mo
kosutongHoln xumuu, 2006, PUL] baml'Y, 44 c.

5. ManuHackas B.I1., AxMeTXxaHoB P.M.ITonyuyenue u CBOMCTBA KOJIJIONIHBIX
pactBopoB. YuebHoe mocobue, 2011, PUL] baml'V, 68 c.

6. Mamunckas B.I1.,, AxmerxanoB P.M.IloBepxHOocTHBIC siBieHHS.YdeOHOe mocoOue, 2012,
PUII bamI'V, 100 c.
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5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu «AHTEepHEeT» N
NMPOrpaMMHOI0 ol0ecreyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS IV CHUTIIIMHBI
1. Dnekrponnas oubauoreunas cucrema «2Ob baml'Vy - https://elib.bashedu.ru/

2. DnekTpoHHas OuOMUMOTEYHAas CHCTEMa

https://biblioclub.ru/

«YHUBepcUTEeTCKass OuOnIMoTeka OHJIAWH» -

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTenbcTBa «Jlanby - https://e.lanbook.com/

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

5. YuusepcanbHas ba3pl manubpix EastView (mocTym K 3JIEKTPOHHBIM HAayYHBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas nsnekrponnas Oubnmoreka - elibrary.ru
KypHajam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

(TocTynl K D3JEKTPOHHBIM Hay4YHBIM

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade.JTorosop Ne 104 ot 17.06.2013 r.

Jlunen3unbeccpovHbIe

8. MicrosoftOfficeStandard 2013 Russian. [loroBop Ne 114 ot 12.11.2014 r. JIuuensun 6eccpodnsie

6.MaTepI/laJIbHO-TeXHI/I‘IeCKaH 6333, HeoOXoauMas JJist OCYHIECTBJICHUA 06pa30BaTeJ’IbHOI‘O

npoiecca mo JMCUHIIHHE

HanmeHnoBaHnue OCHAIIEHHOCTH CNIENHAJbLHBIX OMENEHNH 1 Ilepeuensn
CHenHMaJbHBIX noMenleHuii VI cCaMOCTOSITEIHLHOMH padoThI JIMIEH3HOHHOI 0
noMelleHui u MPOrpaMMHOT0

NoMeIeHuii 1JIs o0ecreyeHus.

CaMoOCTOSAITEIbHOM PexkBH3UTBI
padoTsI NOATBEP:KAAI0LIEro
JOKYMEHTAa

1. yyeOHas aynuropusi
AJISI IPOBE/IeHUs
3aHATHH JIEKIMOHHOI0
THHA:

aymuropus Ne 405
(xumdaxk xopryc),
aymuropus Ne 311
(xumdaxk xopryc),
ayaurtopust Ne 310
(xumdak xopryc),
aymuropus Ne 305
(xumax xopryc).

2. yueOHas1 ayquTOpus
AJISI IPOBEIEHUS
3aHATHI CEMMHAPCKOI0
THNA: 1aboparopus Ne 121
(xumdaxk xopryc),
naboparopus Ne 407
(xumdak
Kopmyc),Jadopatopust Ne
412 (xumak Kopryc).
3. yueOHast ayaiuTopusi
AJISI IPOBEIEHUS
rPYNIOBBIX H
HHAMBUIYATBHBIX
KOHCYJIbTALMIA:
ayauropust Ne 405
(xumdaxk xopryc),
aymuropus Ne 311
(xumdaxk xopryc),
ayaurtopust Ne 310
(xumdaxk xopryc),
ayauropust Ne 305

Aynuropus Ne 405
VYuebHas MmeOenb, yaeOHO-HATIIAIHBIE TIOCOOUS,
JIOCKa,HOYTOYK,MyIbTHMeAHa-TipoekTop Mitsubishi
XD3200U, skpaH ¢ anekrponpuBogom 300*400cm
SpectraClassic.
Aynutopus Ne 311
YuebHast MeOeb, yueOHO-HATIISIIHBIC TTOCOOUS, JOCKA,
HOYyTOYK,TpoekTopMitsubishi XD 600U, skpan ¢
anektponpuBoaoM Projecta 183*240cm Mattewhite.
Aynutopusi Ne 310
YueOHas MeOenb, yaeOHO-HATIIIHBIE TIOCOOUS, JOCKA,
HOYTOYK,MynbTUMenua-mpoektop Mitsubishi EW230ST,
skpaH HacTeHHBIH ClassicNorma 244*183.
Aynutopus Ne 305
YueOHas MeOenb, yaeOHO-HATIISIHBIE TIOCOOUS, JOCKA,
HOYTOYK,MyJbTUMeHa-npoektop Mitsubishi EW230ST,
skpaH HacteHHbIH ClassicNorma 244%183.
JlaGopatopus Ne 121
VYueOHast MeOellb, yueOHO-HaTIsIIHbIe TOco0us1, Habop
XUMHUYECKOH TIOCyIbl, KoMIIeKT Mmebenn BHP,
aKBaJIMCTUILISTOP, Nocka aynutopHas [IA (32)3, mocka
knaccHasn/2002r, Mukpockort, Hacoc, PMC
"UoromeTtpus", HHPOPMAIIMOHHBIA CTEH]I, BU3KO3UMETP
d=0,54 (10 mrt.), Buzko3umetp d=1,16 (5 mr.),
neprouieckas cucremMa Meneneesa (21mT.), CToI 2-X
TyMO., cTOJI 2-X TYMO.,lT0/icTaBKa-Kadenpa.
JlaGopatopus Ne 407
Y4ebHast Mmebelb, yaeOHO-HArsIHbIE Toco0Ous1, Habop
XMMHUUECKOI1 MOCY/IbI, MPUOOP, YyCTAHOBKA.
Jladopatopus Ne 412
YyebHast Mmebelb, yaeOHO-HArsAHbIE TTOcOo0OUsI, Habop
XUMUYECKOU MOCY/Ibl, Ta30METP
Yuraabublii 32 Ne 1

1. Windows 8 Russian.
Windows Professional 8
Russian Upgrade.
Horosop Ne 104 ot
17.06.2013 r. JInmensuu
OGeccpouHbIe

2.
MicrosoftOfficeStandard
2013 Russian. JJoroBop
Ne 114 01 12.11.2014 1.
Jlnmien3uu GeccpoyHbIe
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp

(xumdak xoprmyc).

4. yueOHasi ayquTopust
AJIS1 TEKYIIero KOHTpPoJist
M IIPOMEKYTOYHOM
aTTecTalMU: ayJUTOPHA
Ne 405 (xumoak koprryc),
aymuropus Ne 311
(xumdaxk xoprmyc),
aynuropus Ne 310
(xumdaxk xoprmyc),
aynutopust Ne 305
(xumdak xoprmyc).

5. noMemeHus 1Jis
CaMOCTOATEIbHOM
padoThI:

YUTaNBHBIN 3211 Ne 1
(TIaBHEIHA KOpITYC),
YHUTaJbHBIHN 3a1 Ne 2
(pusmart xopryc-
y4eOHOe), YU TaAIbHBIN 3aI
No 5 (rymaHUTapHBIA
KOPITyC),YNTaIbHBIHN 3aJ1
Ne 6 (yueOHbrit
KOPITyC),YNTaIbHBIHN 3aJ1
Ne 7 (rymaHHTapHBIH
Kopiryc),mabopatopust Ne
206 (xumak kopryc),
nmabopatopust Ne 209
(xumax xopryc),
nmabopatopust Ne 419
(xumdak xopryc).

6. Ilomemenue aJst
XpaHeHusi U
npo¢uIAKTHIECKOT0
o0cay:KUBaHUS y4eOHOTO
000py10BaHUSI:
nmabopatopust Ne 013
(xumax xopryc).

Hayunslii n yueOHbIl GoHI, HayuHast nepruoauka, [1K
(MOHOOITOK) - 3 mT., HEOrpaHWIeHHBIN HoCcTyI K OBC n
B/1; KoaM4ecTBO MOCaI0YHBIX MECT — /6.
YuranbHblii 3271 No2
Hayunsrit n yueOHbIi GoHA, HayuHas nepuoanka, [TK
(MOHOOIIOK), TOJKITIOYEHHBIX K ceTr MHTepHeT, — 8 miT.,
HeorpaHmdeHHbIH qoctyn Kk ObC u BJI; xomudecTBo
nocao4HbIx Mect — 50.
YuranabHblid 3270 Ne 5
Hayunslit n yueOHbIl GoHI, Hay4Has nepuoauka, [1K
(MOHOOIIOK) - 3 T, HeorpaHW4eHHHIH goctyn Kk ObC n
B/1; konmuecTBO MOCaIOYHBIX MeCT — 27.
YuranabHblid 327 Ne 6
Hayunsrit n yueOHbIi pOHI, HaydHAs nepuoanka, [TK
(MOHOOJIOK) - 6 T, HeOorpaHMYeHHHIH nocTym kK ObC n
B/1; xonnuecTBo mocagouHbix MmecT — 30.
YuranbHslii 321 Ne 7
Hayunerit n yueOHbII pOHI, HaydHAs nepuoanka, [TK
(MOHOOJIOK) - 5 T, HeorpaHMYeHHbIH qocTyn kK ObC n
BJI; xonmmuecTBO mocamouHbIX MecT — 18.
Jladopatopus Ne 206
VYuebnas MeOenb, yaeOHO-HATIISIIHBIC TTOCOOHS,
Memaika MarautHas EcoStir (1.51,300-
2000006/muH,ardopma auam. 1 20mm,0e3 Harpesa),
Memanka MarauTHas [13-6110 (mzo 11, ¢ momorp. 120C),
Memanka MarauTHas [13-6110 (o 11, ¢ momorp. 120C),
Memanka MarauTHas [13-6110 (o 11, ¢ momorp. 120C),
Mellajlka MarHuTHas ¢ nogorpesom [19-6110M,
Mellajlka MarHuTHas ¢ nogorpesom [19-6110M,
MHKPOCKOII, MHOTO(YHKIIHOHAIBHOE YCTPOIHCTBO
KyoceraFS-1030MFP, noyr6yk HPPavilion, mpoexrop
BenQMP612C, noyroyk HP 6820sT2370 17 WXGA,
monurop 19" Samsung 931BWSFVTFT, cuctemHblit
6ok IntelCore B kommiekre, mamsars NransTS 4G, cryn
NCO/uepn/ (6mit.), HoytoOyk ASUSK52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WIiFi/Win7BASIC.
Jladopatopus Ne 209
YueOHas Mebenb, yueOHO-HATIISIIHBIC TIOCOOMS,
KOMIIBIOTEp B cocTaBe: cucTeMHsIi 6ok DEPO
460MD/3-540/T500G/DVD-RW, mouurop 20"
Samsung, MHOroyHKIIMOHAIILHOE YCTPOWCTBO
(npuntep/xonup/ckanep) FS-1030 MFR, npuntep
Na3epHbId MOHOXpoMHBIA Samsung ML-3310D,
O6pudunr npucrtaska, kpecio «IIpectmky», Tym60uKa
MoOwmiIbHast, ¢ty "IIpecTrx", CTOM MUCHM., CTOT
nuceM., ety UCO
Jladopatopus Ne 419
YueOHas MeOenb, yueOHO-HATIISIIHBIC TIOCOOMS,
MHOTO(YHKIIHOHANBHOE ycTpoiicTBo HP Laser,
uIaHIeTHeIi kommeioTep AppleiPad 64 GB Wi-Fi +3G
Yepnsrit A4-1.00IT1,64I'b ¢ yexiiom, KOTUPOBATEHBIH
anmnapat, KOTMpOBaJIbHBIHN anmapar
Jladopatopus Ne 013
Kommekt mebenn BHP, Becst GR-120 (120r*0,1mr)
BHYTp. KaJMOpPOBKa, ¢ NOBepKoii, neHtpudyra OITH-8,
MHOroyHKIHoHaIbHOE ycrpoiictBo HPLaserJetM1536
DNFMFP (CE538A)128mb, snexkrpomiuTka.
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IIpuioxenne Ne 1

MMHOBPHAYKH POCCHUU
OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«BAIIIKUPCKHA T'OCYJAPCTBEHHBIN YHUBEPCUTET»

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

Jucouiinabl Kostouanas xumMus Ha 7 ceMecTp

_OYHAas_
By paboThl O0BeEM TUCIUILINHBL
O6mas Tpynoemkocts aucturuinabl (3ET / gacoB) 4/144
Y4eOHBIX YacOB Ha KOHTAKTHYIO Pa0OTY € MPENojaBaTesIeM:
JIEKIIAH 20
MPAKTUYECKHUX/ CEMHUHAPCKUX
71a00paTOPHBIX 48

npyrux (TpynmoBasi, HHIUBUIyalbHas KOHCYJIbTAIIUS M UHBIC BUIBI
y4eOHOM JeATENBHOCTH, IPEAYCMATPUBAIOIINE pad0OTy 00yUYaIOIIUXCS

¢ npenonasareneM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obyuaromuxcs (CP) 13
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sK3ameny/3auety/muddepenmpoannomy 3auery (Konrpon) 61,8

®opma KOHTPOJIS: IK3aMeH / ceMecTp
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OcHoBHas U

JIOTIOJTHUTET dopMa TEKYIIETO
®dopma n3ydeHUs] MaTEpPHANIOB: JIEKLIUH, bHast KOHTPOJIS
No NPaKTHYECKUE 3aHATHS, CEMUHAPCKHUE 3aHSTHS, auTepa- ananmst o yCIIeBaEMOCTH
nabopaTopHble paboThl, CAMOCTOSTENbHAs padoTa U Typa, . (KOJIJIOKBUYMBI,
n/n Tema u conepxanue CaMOCTOSTENILHOM
TPYIOEMKOCTH (B 4acax) peKoMeHaye KOHTPOJIbHBIC
paboTe CTy/eHTOB
Mast paborsl,
CTyZleHTaM KOMITBIOTEPHBIE
(HoMmepa u3 TECTHI U T.II.)
CITUCKA)
Bcero JIK ITIP/CE | JIP CPC
M
Beenenne. OcHOBHBIE 33]]a4i 1 HAIIPaBICHUSI
KOJUTOMJHOHM XUMHUH. OOBEKTHI KOJUIOMTHON XUMUH
B HaHoxumuH. Knaccudukarus J1C. Komoumauo- OcH. nuT-pa KOITOKBHYM
1 XUMHUYECKHe OCHOBHI. [ panuia pasaena ¢as ee 4 2 1 1-3 Metoaudeckue Tect YCTHH;I
cuioBoe nose. CrymeHne TepMoINHAMUYECKUX Hon. nmur-pa | nocobus 1,2,3 ’
(YHKIHH B OBEPX.CIOE, BIUSIHAC TEMIIEPaTyPHI 1-2 onpoc
Ha TepMOAWHAMUYECKHE (DYHKIUN
ITOBEPXHOCTHOTO CJIOSL. (TIpOOIIeMHast JTCKITHS).
[ToBepxHOCTHOE HaTSHKEHUE U MEXMOJIEKYJISIPHOE
B3aMMO/ICHCTBHE B KOHAEHCUPOBAHHBIX (ha3ax.
Mexdas3Hoe HaTSHDKEHHE HA TPAaHKLE IBYX (as3.
CBo0OopiHas SHEprusl TBEpAOTro Tena. BiusHue
KPHUBH3HBI TIOBEPXHOCTH Ha PaBHOBECHE B OcH. nmuT-pa
OJIHOKOMIIOHEHTHOM cucteMme. 3akoH Jlamacca. 1-3 Metoanueckue
2 4 2 1 KOJUIOKBUYM, TECT
Kanunnsipusie spnenus. CMaunBaHUe. Hom. nut-pa | mocobwust 1,2,4
KonnuecTBeHHbIE XapaKTEPUCTHKH, 1-2
n3buparesbHOECMauMBaHuue. Ponb cMaunBaHus B
KaMULIPHBIX SIBICHUAX. METOIbI N3MEpPEHNUS
TIOBEPXHOCTHOTO HATSXKECHUS U YAEIbHON
TIOBEPXHOCTHOH SHEPTrHsl TBEPABIX Tell.
AncopOuonHoe paBHoBecue ['uboca. I[1AB, [T1B,
ITHB. Pabora ancop6uuu. [Ipasuno Tpayoe- OcH. nut-pa
KOJUIOKBHYM,
3 Hroxno. Ypasuenue lllumkoBckoro. 4 2 1 1-3 Mertoanueckue TeCT, yoTHBI
DKcnepyMeHTalbHast oBepka ypaBHeHus [ n60ca. Homn. imur-pa | mocobus 1,2,5
Omnpenenenne MONIEKyIIpHBIX KoHCTAaHT [TAB. 1-2 onpoc
Kiaccudukaliys 1 COBpeMEHHBIN aceKT
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npumenenus I[TAB. Accoptument ITAB.

JByxmepHoe coctosinue [IAB B agcopOumoHHOM

cnoe. YpaBHEHHE COCTOSHUS, CTPOCHHE OcH. nuT-pa
KOJUIOKBHYM,
aJICOPOIIMOHHBIX CIIOEB HepacTBOpUMBIX [TAB. 1-3 MeTtonuueckue .
TECT, YCTHBIH
IIpumenenue ITAB nns ynpasneHus nmporeccamu Hon. nut-pa | mocobwus 1,2,6 RN
cMauuBaHUs U pacrekanus. [ 'mapodooduzarmys, 1-2 p
ruApoUIN3aIs TOBEPXHOCTEH.
OcoOeHHOCTH MOJIEKYJISIPHON ancopOuny u3 OCH. HT-ba
pactBopoB. [IpaBuio ypaBHUBAaHUSA MOJSPHOCTEN ’ p
1-3 Meroanueckue
Pebunnepa. AncopOnus 31eKTPOINTOB, KOJUIOKBHYM, TECT
Hom. mut-pa | mocobus 1,2,3
n30upaTenbHas 1 HOHOOOMEHHAS aICOPOIIHS. 1.2
HonoobmenHaukn. Ponb 00MeHHOI acopOIim.
O0pazoBanue AUCIEPCHBIX crucTeM. OCHOBBI
TEPMOJMHAMUYECKON 1 KWHETHUECKOH TEOPHUHL.
Oo0paszoBanue HOBOH (a3l o ['n66cy-Donbmepy.
IIpouecchl KOHAEHCAITMOHHOTO U
qucnepraionHoro oopasosanus JIC B TeXHUKE, OcH. nuT-pa KOJIOKBIYM
MIPUPOJIE, TEXHOJIOTHHU. JINOHIbHBIE KOIJIOUIHBIE 1-3 Meroauyeckue Tect CTIZH;I
cuctemsl. Tepmoannamuka. O6pa3oBaHue Hom. nut-pa | mocobus 1,2,4 on (;cy
modunbHbIX 30ueit. Kputepuii Pebunaepa- 1-2 p
lykuna. Kpurnueckue smMyabCu.
Murestoo6pa3oBaHye U CONMIOOMIN3ALS B
pactBopax [TAB. ®u3uKOXUMUS MOIOILETO
nevicteus [1AB.
DJeKTpUYEecKHe CBOMCTBA UCIIEPCHBIX CUCTEM.
OnextpokuHeTnyekue sipiaenus. Crpoenue A3C.
Huddysnonnas yacte A9C mns cHiIbHO H c1a00
3apsKEHHBIX IOBEPXHOCTEH. BinsHue OcH. nmuT-pa
nnuddepeHTHBIX HenHAUDEPEHTHBIX 1-3 Metoanueckue
. KOJUIOKBHYM, TECT
3JIEKTPOJIUTOB U CIICIUPUUCSCKOM acopOIuu Ha Hom. mut-pa | mocobus 1,2,5
©o, @5 11 S mOoTeHIUANBL. CTPOCHNE MUTIEIIT 1-2
mro(oOHBIX 30sIel. MeTOAbI H3y4eHUS
ANIEKTPOKUHETUUECKHX SBJICHUI, UX MTPAKTHYECKOE
[IPUMEHEHHE.
Y CTOMYNBOCTD JUCIIEPCHBIX CUCTEM.
OcH. nut-pa
ArperaTuBHas ¥ CeIMMEHTALMOHHAS
cToitunBocTk. [Ipolecchl, Beaynye K HapyIeHUIO 1-3 Meromeckite KOJUIOKBHYM, TECT
Y b Lpot » BeLy Py Hom. mut-pa | mocobus 1,2,6 yM.
arperaTMBHON ycToitunBocTu. PackimHuBalomee 1.2

JAaBJICHHUC I10 I[CpSH"I/IHy, €ro COCTaBJIAIOIIUC.
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daxTopsl arperatiuBHoil ycroituuBoctu JIC.

OcHoBsl Teopun koaryssiuuu JJIOO. Kunetuka OcH. nut-pa
koarynsauuu. IIpasuno Ulyneue-I'apau, kpurepuit 1-3 Meronuueckue
9 Oiinepca-Kopda. Cradunmzanust 11odoOHbIX 5 2 ! Homn. nmur-pa | mocobus 1,2,3 KOILTOKBHYM, TeCT
30seli. @aKkTOPHI CTAOMITM3AIHH. 1-2
MonexymnspHo-knHeTH4Yeckue cBoiicTBa JIC. OcH. nmuT-pa
10 Huddyszusa. Ocmoc B JIC. CenuMeHTaInOHHO- 5 2 1 1-3 Metoanueckue KOJTOKBHYM, TeCT
1 y3noHHOE paBHOBECHE. Hom. mut-pa | mocobus 1,2,4
1-2
JlabopaTopnas padota Ne 1 «[lomyuenne OcH. nmuT-pa OdopmieH.oTIET
KOJUTOMJHBIX PAaCTBOPOB»» 1-3 Meroanyeckne 110 J1a00paTopH.
11 90 8 1
Hom. mut-pa | mocobwus 1,2 pabote
1-2
JlabopaTopnas pabota Ne 2 «OnpezeneHue mopora OcH. nuT-pa OdopmiteH.oT4ET
KOATyJISAIHID 1-3 Metoaudeckue 1o J1ab0paTopH.
12 10 8 1
Homn. nmut-pa | mocobus 1,2 pabore
1-2
Jlaboparophras pabota Ne 3 «CearMeHTallMOHHBIH OcH. nut-pa OdopmiieH.oTuéT
aHaIu3 1-3 Metoaudeckue 1o J1ab0paTopH.
13 10 8 1
Homn. nmut-pa | nocobus 1,2 pabore
1-2
JlabopaTopnas padota Ne 4 «3nekrpodopes» OcH. nmuT-pa OdopmiteH.oTIET
1-3 Metoandeckue 10 J1ab0paTopH.
14 10 8
Hom. mut-pa | mocobwus 1,2 pabote
1-2
JlabopaTopras pabota Ne 5 «Ancopbuns Ha OcH. nmuT-pa OdopmiteH.oTIET
TIOBEPXHOCTH TBEPOE TEJIO - PACTBOP) 1-3 Meroanyeckne 110 J1a0bopaTopH.
15 10 8
Hom. nmut-pa | mocobus 1,2 pabote
1-2
JlaGoparopnas pabota Ne 6 «IloBepXHOCTHBIE OcH. nuT-pa OdopmiteH.oT4éT
SIBJICHUS» 1-3 Meroaunueckue o 1abopaTopH.
16 10 8
Hom. nmut-pa | mocobus 1,2 pabote
1-2
Bcero 108 20 48 13
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PeiiTHHT MU1aH TUCHUILUINHBI (IPUJI0KEHUe 2)

Komnonnnag xumus

Hamnpasnenue noarorosku 04.03.01 Xumus
Kypc 4, cemectp 7

Bujabl yueOHoii nesitesibHocTH | baut 3a Yucio bamiel
CTY/IEeHTOB KOHKpETHOE | 3alaHuii 32 | MUHUMAaIbHBIA | MakcHMaIbHBIN
3aJjaHne CeMecTp
Monyas 1
Texkymmii KOHTPOJIb
1. JloMmamiaue 3a1aHus 2 3 0 6
(odopmiienne 1ab0paTOpHBIX
pabor)
2. YCTHBIHN O1poc 2 2 4
1. Aynuropnas pabota 5 2 0 10
(KonnokBuymbr)
Py0e:xHbIli KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
MoayJs 2
Texkymmii KOHTPOJIb
1. Jomarnue 3agaHust 2 3 0 4
(opopmiieHue 1a00PaTOPHBIX
pabor)
2. YCTHBIH o1poc 2 2 4
2. AymutopHas paboTa 5 2 0 10
(KonmnokBuymbr)
Py0e:kHbIIi KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
IHoompurebHbIe 0AIIBI
1. CtyneHueckas onumnuana 0 5
2. Ilybnukarus craTei 0 3
3. Yuactue B KOH(pepeHnu 0 2
Bcero 10
ITocemaeMocTh (02/1J1b1 BBIYUTAIOTCS U3 0011el CYMMBbI HAOPaHHBIX 0aJJI0B)
1. TTocemmenne TEKIMOHHBIX 0 —6
3aHATUI
2. TlocemeHue 1a00paTOPHBIX 0 -10
3aHATHI
HNTOroBbiii KOHTPOJIb
1. Dx3ameH | 0 30




