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1. Ilepeyenb MJIaHMPyeMbIX pe3yJIbTATOB 00yUeHHsl 0 TUCHUILINHE, COOTHECEHHBIX C
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00Pa30BaTeIbHON NMPOrpaMMbl
(c opuenmayueii Ha Kapmovl KOMNemMeHYuti)

B pe3ynbraTe ocBoeHHs 00pa30BaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUSI 1O JUCIUTUTNHE:

PesynbraTel 00y4yeHus dopmupyemasi KoMrereHuus (c IIpn
yKa3aHHEM KOJa) Meua
-HUE
TEOPETUYECKHE OCHOBBI 0a30BBIX OIIK-1 cnocoOHOCTBIO
3HaHUA XUMHUYICCKUX THCHHIIIINH HUCIIOJIb30BATh IIOJIy4YCHHBIC 3HAHUS

TEOPETUYECKHX OCHOB
(GyHIaMEHTaJIbHBIX Pa3/esioB
XMMUU NP pEIICHUH
pohecCHOHANIBHBIX 3aj1au

CTaH/IapTHBIC METO/BI MOTYyYCHUS, OIIK-2 BnageHreM HaBbIKAMU
MICHTU(UKALIMY U CCICA0BAHUS CBOMCTB | MIPOBEICHUSI XUMUYECKOTO
BEIIECTB i MAaTEPUAIIOB, IIPaBUIIa AKCIIEPUMEHTA, OCHOBHBIMU
00paboTKu 1 0hopMIIEHUS PE3yIBTATOB CHUHTECTUICCKUMH 1

pa6ots1, Hopmel TH aHATUTUYECKUMHU METOAaMHU

MOJIYYCHHA U UCCIICAOBAHMA
XUMHNYCCKHX BCIICCTB U peaKuHﬁ

CTaHIAPTHBIE METOJIbI TPUMEHEHUS [1K-2 BiianeHreM 0a30BbIMH

COBpeMGHHOfI anmaparypsl Ipu HaBbIKaMH HCIIOJIb30BaHUA
COBPEMEHHOM annaparypsl IIpx

MMPOBCACHNHN HAYYHBIX

IMPOBCACHNHN HAYYHBIX I/ICCJIGI[OBElHI/Iﬁ,
I/I,I[GHTI/I(I)I/IKaI_[I/II/I 1 UCCIICAOBAHUA

. UCCIICIOBAHUN

CBOMCTB BEILECTB U MATEPUAIIOB,
npaBuia 00paboTKH U 0(OpMIIEHUS
pe3yabTaToB paboThl, HOpMbI Th
OCHOBHBI€ JTallbl U 3aKOHOMEPHOCTHU I1K-3 BrageHuem cuctemMoit
(dopMupoBanus PpyHIaMEHTAIbHBIX GyHIaMEHTANBHBIX XUMHYECKHX
XMMHYECKUX TTOHATHI TOHATHH
OCHOBHBIE JTallbl Pa3BUTUS XUMUU; ITK-4 criocoGHOCThIO TPUMEHSTh
- Hay4Hble JOCTHKEHUS Hanboiee OCHOBHBIE €CTECTBEHHOHAYYHbBIE
BBIJJAIOLIUXCSL OTEUECTBEHHBIX U 3aKOHBI U 3aKOHOMEPHOCTHU
3apyOexKHBIX XUMHUKOB, Pa3BUTHUS XUMUYECKON HAYKH MPH
UX BKJIAJl B Pa3BUTHE XUMUHU. aHaJIU3e MOJIIYYCHHBIX PE3YJIbTaTOB
BBITIOJTHATH CTaHJIAPTHBIC JICHCTBHS OIIK-1 crtocoOHOCTBIO

YMEHUS (xmaccuuKalys BELECTB, COCTABICHUE HUCIIOJIb30BATh IOJIYYCHHBIC 3HAHUS

CXEM NPOLECCOB, CHCTEMATH3AIMS IAHHBIX | TeopeTHIECKIX OCHOB
Y T.II.) C yY€TOM OCHOBHBIX IMOHATHIA U
001X 3aKOHOMEPHOCTEH,
(hopMyIMpyeMBIX B paMKax 0a30BBIX
XUMHYECKHUX JTUCITUTUINH

(byHIaMEHTaIBHBIX pa3/eNioB
XUMUH TIPU pELICHUH
npodeccCHOHANIBHBIX 3a]1au

pelaTs THIOBBIE yueOHbIe 3a/1a4H 110
OCHOBHBIM (06a30BBIM) XHMHYECKUM

JUCHUITITIMHAM
MPOBOAUTH NPOCTHIC XUMHUYCCKUEC OIBbITHI OHK-2 BJIAICHUEM HaBbIKaMU
110 IMpeIaracMbIM METOAMKAM MIPOBEIEHUS XUMHUYECKOI0




AKCIIEPUMEHTA, OCHOBHBIMU
CHUHTECTHUYECKHMH U
AHAIMTHYCCKUMH METOJaMU
MOJIYYEHHUS U UCCIIEIOBAHUS
XMMHYECKHX BEIIECTB U PEAKIUI

MPOBOAUTH XMMHUECKHE IKCIIEPUMEHTHI
C UCMOJIb30BAaHUEM COBPEMEHHOMN
anmnaparypsl

[1K-2 BimagenuemM 0a30BbIMU
HaBBIKAMHM HCIIOJIB30BaHUS
COBPEMEHHOM anmaparypsl IIpu
MPOBEJICHUHN HAYYIHBIX
HUCCIIEOBaHUN

[IpuMeHATH OCHOBHBIE
dyHIaMeHTaTbHbIE XUMHUYECKUE
MIOHATUSA

[1K-3 BiageHueM cucreMoit
(dhyHIaAMEHTAIBHBIX XUMHUYECKUX
HOHSITHH

OLICHUBATh XMMHYECKHUE MTOHATHS U
3aKOHBI B CJIOKHOM CHCTEME BO33pEHUN
COBPEMEHHOM

XUMHH

ITK-4 criocoOHOCTBIO MPUMEHSITh
OCHOBHBIEC €CTECTBEHHOHAYYHbBIC
3aKOHBI 1 3aKOHOMEPHOCTH
Pa3BUTHUS XUMUYECKON HAYKH MPU
aHaJIM3€e MOJIyYeHHBIX PEe3yIbTaTOB

Bnanenus
(HaBBIKH/
OTIBIT
JeSITeIIBHO-
CTH)

Brnaners HaBbIKaMu pabOTHI ¢ Y4E€OHOI
JUTEPATypOi 10 OCHOBHBIM XUMHYECKUM
JMCIUTUTAHAM

OIIK-1 cnocoOHOCTBIO
UCIIOJIB30BATh TOTYYCHHBIC 3HAHHUS
TCOpeTI/I‘IeCKI/IX OCHOB
(dyHIaMEHTAILHBIX Pa3JIeIIOB
XUMHUH [IPU PELICHUN
po(heCcCHOHANILHBIX 3a1a4

BHaIleTI) 6330BBIMI/I HaBbIKaMU ITPOBCACHUA
XMMHYECKOTO KCIIEPUMEHTA
o opMIIEHHS €T0 Pe3yTbTaTOB

OIIK-2 BiageHneM HaBBIKAMU
MPOBEJICHUSI XUMHUYECKOTO
AKCIEPUMEHTA, OCHOBHBIMU
CHHTETUYECKUMHU U
AHAIMTHYECCKUMH METOaMU
MOJIYYEHUS U UCCIIEI0BAHMS
XMMHYECKHX BEIIECTB U PEAKIUi

Brnangets 0a30BBEIMU HAaBBIKAMU
HCIIOJIb30BAaHUS COBPEMEHHOMN
arnmaparypsl IpU IPOBEAECHUH HAYYHBIX
HCCIIeIOBAaHNI

I1K-2 BnagenrieM 0a30BBIMU
HaBBIKAMH HCIIOJIE30BaAHUS
COBpPEMEHHO amnmaparypsl Ipu
MIPOBEJICHUN HAYYIHBIX
HCCIIeIOBaHU M

Biagets cucreMoii 0a30BBIX
byHIaMEHTATBHBIX XUMHUYECKUX
HOHATUH

[1K-3 BirageHneM cucremMoit
(byHIaMEHTAIbHBIX XUMHUECKUX
HOHSITHI

HaBBIKAMH 00513aTEIBLHOTO
03HAKOMJICHHSI C TIPEABICTOPUEH TOTO
WJIM UHOTO BOIIPOC

MTOCTaBJIICHHOTO B €r0 MPaKTUYECKOM
HAay4YHOH U I€Jaroru4ecKou
NeITEeILHOCTH.

[TK-4 ciocoGHOCTBIO MPUMEHATH
OCHOBHBIE €CTECTBEHHOHAYYHBIC
3aKOHBI ¥ 3aKOHOMEPHOCTH
Pa3BUTHSI XUMHYECKON HAYKH TIPH
aHaJIM3€e MOJIy4YEeHHBIX PE3Y/IbTaTOB

2. Heab 1 MecTO TMCHUTIMHBI B CTPYKTYpe 00pa3oBaTe/bHOIi MPOrpaMMsbl

Jucuunnuna «KommoniHas XUMU» OTHOCUTCS K 0A30801 YaCTH.

JucuuniuuHa usydaercs Ha 4 kypce B 7 ceMecTpe.




Iens Kypca KOJJIOMIHOM XMMHH — O3HAKOMMTH CTYICHTOB C OCHOBAMHU COBPEMEHHOIO
yYUYEHHsI O IUCIEPCHOM (HAHO) COCTOSIHUM BEIECTBA, TOBEPXHOCTHBIX SIBICHHUSX B JIUCHEPCHBIX
cucreMax, JaTh IPEJICTaBI€HHE O TEOPETUYECKOW U HKCHEPUMEHTaIbHOM 0a3ze, a Takxke O
MEXIUCIUTUTMHAPHOM XapakTepe U 00 OCHOBHBIX MEPCHEKTHBAX U MpodiieMax 3TO OOMIMPHON
obOmactu XuMuM. 3ajauyd Kypca — Jarh 4ETKOE IMpeJCTaBleHHEe O (yHIaMEHTalIbHbIX
TEOPETHUYECKUX M OKCIIEPUMEHTAIBHBIX OCHOBaX KOJUIOMJHOM XMMHH B €€ COBPEMEHHOM
COCTOAHMH, a TaKXKe IOHMMaHWE IPUPOABI U MEXaHU3MOB IIPOLIECCOB, IPOTEKAIOLIUX B
MHUKPOTI'€TEPOr€HHBIX CUCTEMAX.

Jli1s1 OCBOEGHHUS AUCLUIUIMHBI HEOOXOAMMBI KOMIIETEHIIMU, COPMUPOBAHHBIE B paMKax
U3Y4YEHUS CIEAYIOINX AUCLIUIUIMH:

b1.5.04 OKOHOMHKA
b1.b.05 MaremMaTuka
B1.b.07 dusrka
b1.5.08 Heoprannueckas Xxumus
b1.5.09 AHanuTHyecKas XUMHUS
b1.5.10 Opranuueckasi XuMus
b1.b.11 dusnyeckas XUMHA
3. Coneprxanue padoueii mporpaMmsl (00beM THCHUNTHHBI, TUIBI U BUABI Y4eOHBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecrneyeHne CaMoCTOSTeIbHOI padoThl

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

4.1. IlepeyeHb KOMIIeTEHIMH ¢ YKa3aHHeM 3TanoB UX (OPpMHPOBaHHs B Mpolecce
OCBOCHMA 00pa3oBaTebHOI NporpaMMel. Onucanue noka3arteseil U KpuTepues
OLICHUBAHHMSA KOMIIETEHIIUI HA PA3JIMYHbIX 3TAanax uX GopMHUPOBaHKS, ONIUCAHHUE

LKA/ OeHUBAHUSA

Koa n ¢popmynnpoBka KoMneTeHIUH
OIIK-1 criocoOHOCTHIO HCTIONB30BATh MOJIyYE€HHbIE 3HAHUS TEOPETUYECKUX OCHOB
(byHAaMEHTaIBHBIX pa3/esIOB XUMHUHU IIPU PELIEHUH NMPO(eCcCHOHANBHBIX 3a/1a4



[Inanupyemsle
pe3ynbTaThl 00y4eHUs

Kputepuu onieHnBaHus pe3yabTaTOB 00yUEHHsI

S (9 omean) Q@ResE (mokazarenu 2 («He 3 4 («Xoporoy) 5 («OTnn4HO»)
KOMIICTCHIIHH AOCTHKCHU A ynoBieTBOpUTeN | («Y 1OBIETBOPUTENBH
3a/IaHHOI0 YPOBHS BHOY) o»)
OCBOCHMS
KOMITETECHITH)
3HATh: 3arpyansiercsa B | Mmeer Hwmeer HMmeet ueTkoe,
TEOPETUYECKUE ONpeAeIeHUN MPEJCTABICHUE O MPEJCTABIICHUE O LEJIOCTHOE
OCHOBBI 0a30BBIX 0a30BbIX COJIepXKaHUU CoJlepKaHUU MIPEACTABICHUE O
XUMHYECKUX MOHATUHI U OTAEJBHBIX OCHOBHBIX y4€OHBIX COZIEp)KAHUU
JUCUUIUINH (bOpMYyIUPOBKE | XMMHUYECKHUX KYPCOB I10 XUMUH, OCHOBHBIX
OCHOBHBIX JUCLIUIUINH, 3HAET 3HAET TEPMHUHOJIOTHIO, | XUMHUYECKHX KYpCOB U
1 sTan (ypoBeHb) 3aKOHOB XUMHMH | TEPMHHOJIOTHIO, OCHOBHBIE 3aKOHBI U o0mImx

OCHOBHBIC 3aKOHBI
XHUMHH, HO JIOMTYCKAaeT
HETOYHOCTH B
bopmynMpoBKax

MOHUMAET CYITHOCTh
001X
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBLIX XUMHYECKHUX
THACIUATUIHH

3aKOHOMEPHOCTSIX
XHUMHYECKHUX
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XAMHYECKHUX
JUACIUATLINH




2 stan (ypoBEHb)

YMmeTs:
BBIIIOJIHATH
CTaHJIapPTHHIE
JNIEUCTBUSA
(xmaccuduxarms
BEIIECTB,
COCTaBJICHHE CXEM
MPOIIECCOB,
cUCTeMaTH3aIus
JTAHHBIX U T.I1.) C
Y4eTOM OCHOBHBIX
MOHSTUNA U 001X
3aKOHOMEPHOCTEH,
dbopMynupyeMbIX B
pamkax 0a30BbIX
XAMHUYECKHUX
JIACIIMILTHH

YMers:

pelaTh TUMIOBBIE
y4eOHbIE 3a]1a4H 110
OCHOBHBIM (0a30BBIM)
XUMHYCCKHM
JTUCIUILTHHAM

YMmeer

1.
KJaccu(puImpoBa
Th BEILIECTBA,
COCTaBJIATh
CTPYKTYpPHBIC U
IPOCTPAHCTBEHH
bie (hopMyIIBI
OCHOBHBIX
KJIaCCOB
OpPraHUYeCKUX U
HEOPraHMYECKUX
COCIUHCHUH,
Ha3bIBaTh
BEIIIECTBA B
COOTBETCTBUH C
HOMEHKJIATypOu
NIOITAK

YMmeer
UHTEPIPETUPOBATH
pe3yJIbTaThl
OTHOCHUTEJILHO
IIPOCTBIX
XUMHYECKHX
IIPOLIECCOB C
HCII0JIb30BaHUEM
00X
MIPEACTABICHUIN 1
3aKOHOMEPHOCTEH,
M3y4aeMbIX B
pamMKax 0a30BBIX
XUMHUYECKUX
JUCITUITIINH

YMeer cocTaBisATh
CXEMBI IIPOLIECCOB C
HCII0JIb30BaHUEM
3HaHUI OCHOBHBIX
XUMHAYECKUX
JUCLHUIUIMH, HO
JIOIIYCKAaeT OTAEIIbHbIE
HETOYHOCTHU IIpU
(bopmMynHpOBKe
YCIIOBUI
OCYILIECTBIICHUS TAKUX
IPOLIECCOB

VYmeer
MPOTHO3UPOBATH
pe3yJIbTaThl
HECJIOKHBIX
IMOCJIEIOBATEILHOCTEH
XUMHYECKUX PEaKIui
C Y4eTOM OOIIHNX
3aKOHOMEPHOCTEH
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHBIX
XHUMHYECKHUX
AUCIHUIIINH

2. pemiatb
THIIOBBIE 3aJ1a4Hl
13 0a30BBIX
KYPCOB XUMHH,
HO JIOMTyCKaeT
OT/IENBLHEIE
OIINOKH

YMeer pemarhb
TUTIOBBIE 33]1a91 U3
0a30BBIX KYpCOB
XUMHUHU

YMeer pemarb
KOMOMHHPOBaHHbBIE
3aa4u 13 0a30BBIX
KYpPCOB XUMHUH

YwMeer pemiars 3a1auu
TOBBIIIEHHOMN
CJIOKHOCTH U3
0a30BBIX KypCOB
XUMUU




Bnaners: Bnaneer Bianeer HaBbIKaMHu Bitaneer HaBbIKaMu Bianeer HaBbIKaMu
HaBbIKAMHU pabOThl C | HABBIKAMU BOCIIPOU3BEICHUS CaMOCTOSITEJILHOTO KPUTUYECKOT O
y4eOHOI TuTepaTypoii | moucka yueOHoll | OCBOEHHOTO W3y4YEHUS OT/ACIbHBIX | aHaTu3a y4eOHOU
110 OCHOBHBIM JUTEpaTyphl, B | ydeOHOro MaTepuaia | pa3zieiaoB yuyeOHOM uHpOpMaLUU 10
3 sran (ypoBeHs) XUMUAYECKUM T.4., C 110 OCHOBHBIM JUTEPATYPHI TIO OCHOBHBIM pa3zesam
JUCLUIUIMHAM UCIOJIb30BAaHUE | XUMHUYECKUM OCHOBHBIM XUMHUH,
M 3JICKTPOHHBIX | AUCHUILTUHAM XUMHAYECKHM (bopMyITHpPOBKH
pecypcos JUCLUIUIMHAM U BBIBOJIOB M Y4acCTHsI B
o0Cy)XIeHUs JUCKYCCHH T10
OCBOEHHOTO yueOHBIM BOIIpOCaM
Marepuasa

Kon u ¢popmyiupoBka KoMneTeHIUH

OIIK-2 BJIAICHUCM HAaBbIKAMU ITPOBCACHUA XUMHUYCCKOI'O 3KCIICPUMEHTA, OCHOBHBIMU CUHTCTUYCCKHUMH U AHAJIUTUYCCKHUMH MCTOAAMH ITOJIYUCHUA U
HUCCICIOBAaHNUA XUMUYCCKUX BCIICCTB U peaKHI/If/'I

Ortan IImanupyemsble Kputepuu onieHnBaHus pe3yabTaTOB 00YUESHHUSI
(YpoBeHb) pe3yiabTaThl
OCBOEHUS o0y4yeHHUs
KOMIIETEHIIH (mokazarenu 3
2 («He
u JOCTHKEHUS («Y 1OBIETBOPUTENBHO 4 («Xopor1o») 5 («OTan4HO»)
YIOBJIETBOPUTEIBHO)
3aJJaHHOI'0 YPOBHS »)
OCBOEHUS
KOMITETEHITHI)
[TepBrIit 3HaTh: crangaptHeie | He MoxeT npuBectu Nmeer npeacrasinenne | MiMeer npencraBieHue o HNwmeer veTkoe,
aTar METObI NOJTYUCHUS, IIPUMECPBI CTaHIAPTHbBIC O CTaHJApPTHBIX METOAaX CTaHJAPTHBIX MECTOAAX OEJIIOCTHOC
(YpoBeHb) UACHTU(OUKAINN U METO/IBI MIOJTyYEHHUS, TOJIyYEHH S, TIOTy4CHHUS], HWICHTHYHUKALMI U | [peICTAaBIEHHE O
HCCIICA0BAaHNA uneHTuGuKanuy u UACHTU(OUKAIIAN U UCCJIEJIOBAHUS CBOWCTB CTaHIAPTHBIX METOAAX
CBOHCTB BCIICCTB U HCCIIE0BAHNS CBOWCTB HCCIIEA0BAHNSI CBOMCTB BCIICCTB N MaTCpHAJIOB, TIOJIYYEHHS,
MaTepHalioB, PaBUJIa | BELIECTB ¥ MaTEPHAIIOB, BEIIIECTB M MATCPUAJIOB, npaBuia 00paboOTKH U HICHTHDUKAIAN 1
00paboTku n rpaBuiia 00pabOTKH U mpaBwiia 00pabOTKU U oopmIIeHHs PE3YIILTATOB HCCIIE0BAHUS CBOKCTB
odopmIeHHsA o(OpMIIEHHS PE3yIILTATOB o(opmIeHHs pe3yibTaToB | Pabotsl, Hopmbl Th BEILECTB ¥ MATEPUAJIOB,
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pe3yabTaToOB PaldOTHI,
HopMmbl Th

pabotbl, HopMbl Th

pabote1, HOpMBI Th

npaBuiIa 00pabOTKH U
ohopMITeHUS
pe3ynbTaToB padoOTHI,
HOpMbL Th

Bropoit YMeTh npoBoIuTh YMeeT npoBoauTh MpocThie | YMEET NPOBOIUTH YMeeT npoBoIuTh CIOKHBIC YMeeT npoBoauTh
JTal HPOCTHIC XUMHYECKUE | XUMHYECKUE OIBITHI T10 HPOCTHIE XUMUUECKHE XMMHYECKHE OTIBITHI IO XAMHYECKUE OTIBITHI
(ypoBeHb) OIIBITHI 10 HpelaraeMbIM METOJMKaM, | OTBITHI 110 MIPEJIaraeMbIM | IPelaraeMbIM METOMKaM MOBBIIICHHO
npeajiaracMbIM HO JOMYCKaeT OTAEIbHbBIE METOAUKaAM CJIOKHOCTHU 11O
METOJHKaM OLIHOKH npe/IaraeMpIM
METOIMKaM
Tperun Brnaners 6a3oBeIMU YacTtuyHo BrasieeT Brageet 6a30BbIMH Brageer 6a3oBeiMH HaBbIKamu | Briageer
3Tall HaBBIKAMHU 0a30BBIMH HaBBIKAMH HaBBIKAMU TTPOBEICHUS CaMOCTOSITEITEHOTO MOBBIIICHHBIMU
(YpoBeHB) HPOBEICHUSI MPOBECHUSI XUMHUYECKOTO XUMHYECKOTO MPOBECHHUS XUMHYECKOTO HaBbIKAMHU
XHMHYECKOTO IKCIIEPUMEHTA U IKCIIEPUMEHTA U IKCIIEpUMEHTa U OpOPMIICHUST | CAaMOCTOSATEIIHLHOTO
IKCIIEPUMEHTA U o(hOopMIICHUS ero oopmiienns ero €ro pe3yJIbTaToB MPOBEICHUS
odopmIIeHus ero pe3yIbTaTOB. pe3yIbTATOB. XUMHYECKOTO
pE3yIbTATOB. IKCTIEPUMEHTA C
HEYKOCHHUTEIIbHBIM

coomronenuem Th u
0(hOpMIICHUS €T
Pe3yIbTaTOB

10




Ko n popmymmpoBka KoMIeTeHIUA

I1K-2 Brnagenuem 0a30BbIMU HaBbIKAMM HUCII0JIB30BAHKS COBPEMEHHOM anmnapaTypsl IpU IPOBEIEHUU HAYUYHbIX UCCIIEI0BAaHUN

Oran [Tnanupyembie Kputepuu onieHnBaHus pe3yabTaTOB 00yUEHUS
(YpoBeHb) pe3yJIbTaThl
OCBOCHHS oOy4eHus
KOMIIETCHIIH (mokazarenu 3
2 («He
u JOCTHKEHUS («Y 1OBIETBOPUTEILHO 4 («Xopor1o») 5 («OTan4Ho»)
YOBJIETBOPUTEIHHOY)
3aJJaHHOI'0 YPOBHS »)
OCBOGHUS
KOMITCTECHITH)

[epBbiit 3HaTh: 3arpynaHsieTcs B BBIOOpe Hmeet obiiee 3HaeT cTaHAapTHBIE METObI | 3HAET CTaHIAPTHbHIE

aTan CTaHJApTHBIC METO/]1a TIPUMEHEHUS MIPEJICTABICHHUE O MIPUMCHECHUS COBPEMEHHOW | METOJIbI IPUMCHCHHUS

(YpoBeHb) METO/IBI COBPEMEHHOM ammaparypbl | METOJaX MPUMEHEHHsI | alaparypsl Npu COBpEMEHHOM
IPUMCHCHUS IIPY MPOBEJICHUU HAYIHBIX | COBPEMCHHOMN MIPOBEJICHUHN HAYYIHBIX anmapaTtypsl Ipu
COBpPEMEHHOM UCCIIETIOBaHUH, anmapatypsl Ipu UCCIIEIOBaHUH U MPOBEJICHUHN HAYYHBIX
anmapaTtypsl Ipu UICHTH(DUKAITIN 1 W3YYCHHUH CBOMCTB WCCJICIOBAHHMSI CBOHCTB MCCIICIOBaHHIA,
MPOBEICHUU HCCIIETOBaHMS CBOWCTB OTJIETbHBIX KJIACCOB Pa3IMYHBIX TPYII BEMIECTB | UACHTU(DHUKAIIUHN U
HAyYHBIX YKa3aHHOTO BEIIECTBA, HE | BEIIECTB, MPaBHIIAX U Marepuaios; npaswia Th | uccregoBaHus
UCCIIEI0BaHUH, 3HaeT TpeOOBaHMI K 0e30macHOro npu paboTe ¢ HUMH, CBOMCTB pa3IU4HbIX
uaeHTUu(UKAuu 1 | 0pOPMIICHUIO PE3yIbTATOB | OOpAIICHHS C HUIMHU U OCHOBHBIE€ TPEOOBAHUS K rpyIN BEMECTB U
WCCIICIOBAHHUS skcriepuMenTa u HopM Th | cmoco6ax 0(OPMIICHHIO PE3yNIbTaTOB | MaTepUANIOB; MTpaBHIIa
CBOWCTB BEIECTB U MIPEICTaBICHHUS AKCIIEPUMEHTA, HO TEXHUKHU
MaTepuasos, pe3ynbTaToB JIOTTYCKAaeT OTIeNIbHbIE 0€30MacHOCTH MPHU
npaBuia o0paboTKu IKCIIEPUMEHTA HETOYHOCTH paboTte ¢ HUMH,

U o(hopMIIeHUS
pE3yJIbTaToB
pabotsl, Hopmbl Th

OCHOBHBIE
TpeOOBaHUS K
oopmieHuto
pe3yIbTaToB
IKCIIEPUMEHTA
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Bropoii YmeTs: YMeeT npoBOAUTH Ymeer npoBOAUTH YmeeTr npoBOAUTH YMeeT BbIIOIHATh
JTan IIPOBOJIUTH HEKOTOPBIE XUMUYECKHE XUMUYECKHE XUMHUYECKHE IKCIIEPUMEHTHI | IEMOHCTPATUBHBIE
(ypoBeHb) XUMUYECKHE AKCIIEPUMEHTHI C AKCIIEPUMEHTHI C C UCIOJIb30BAaHUEM OTIBITHI IO XUMHUU C
3KCHEPUMEHTHI C HCII0JIb30BAaHUEM HCII0JIb30BaHUEM COBPEMEHHOM anmnaparypsl; | MUCIOJIb30BAHUEM
HCIIOJIb30BAaHUEM COBPEMEHHOM amnmaparypbl | COBPEMEHHOM OCYILIECTBJISIET COBPEMEHHOM
COBPEMEHHOMN arnmaparypsl, HO UICHTUPUKAIUIO U anmnaparypsl;
arnmnaparypel JIOTTYCKAeT OTJICIbHbBIE | UCCIIEIOBAHUE CBOWCTB MIPOBOJIUTH
OIINOKHU. MOJIyYEHHBIX BEILLECTB U KOMILIEKCHBIA aHan3
MaTepHaJIOB. Y MEET Y UCCIIEIOBAHUE
0OpPMIISITH PE3YIbTAThI CBOMCTB IOJyYEHHBIX
AKCIEPUMEHTA C BEILIECTB U
HEOOJBIIUM KOJTHYECTBOM MaTepuaioB. Y Meer
3aMevyaHuit oopmisATH
pe3ynbTaThl
AKCIIEPUMEHTA B
COOTBETCTBHUU C
3asIBJICHHBIMHU
TpeOOBaHUSIMU
Tperuii Bnaners 6azoBeiMu | Biiameer HekoTOphIMU Biageer 0a30BbIMHU Bmaneer 0a30BbIMHU Braneer 0a30BbIMH
aTan HaBbIKAMU HaBbIKAMH MCIOJIb30BaHUSl | HABBIKAMU HaBBIKAMH MCIOJIb30BaHUSl | HaBBIKaMU
(ypoBeHb) HCIIOJTH30BaAHUS COBPEMEHHOM anmaparypsl | UCTIOJIb30BaHUS COBPEMEHHOM anmaparypbl | UCIOJIb30BaHUS
COBPEMEHHOM [IPU IPOBEICHUH HAYYHBIX | COBPEMEHHOMN IIpU IPOBE/ICHUU HAYYHBIX | COBPEMEHHOM
anmapaTypsl pu HCCIIEIOBAHUI anmapaTypsl npu HCCIIEI0BaHUH, anmaparypsl pu
MIPOBECHUU MPOBEJICHUHN HAYYHBIX | UACHTU(DUKAIUU U MIPOBEACHUHU HAYyYHBIX
Hay4YHBIX HCCIIE0BAHUI M3Yy4YEHUsS CBOWCTB HCCIIE0BAHUM,
UCCIeI0BaHU I OT/IEJIbHBIX KJIacCOB UACHTU(DUKAIIIHN 1

BElIECTB (MaTepUasoB),
MIPaBUIBHOTO
MIPOTOKOJIMPOBAHUS OTIHITOB

M3Yy4YEHUs CBOWCTB
BEILECTB U
MaTEepHaJIOB,
IIPaBUIILHOTO
MIPOTOKOJIMPOBAHUS
OIBITOB
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Koa u ¢popmysiupoBKa KOMIETEHUIMH

[1K-3 Bnanennem cucreMoil pyHIaMEHTAIbHBIX XUMUYECKUX MTOHITHH.

Oran [Tnanupyemblie Kputepuu onieHuBaHMs pe3yIbTaTOB 00y4eHUs
(ypoBeHB) pe3yIbTaThI
OCBOEHUS o0y4YeHHS
KOMIIETEHIIH (mokazarenu 3
2 («He
u JOCTHKECHUS («Y 1OBIETBOPUTEIILHO 4 («Xopo1o») 5 («OTanuHo»)
yIIOBJIETBOPUTEIHHO)
3aJJaHHOTO YPOBHS »)
OCBOEHUS
KOMITCTCHITHH)
[TepBsrit 3HaTh: ®parmeHTapHbIe Henomnubie CdopmupoBanHbIe, HO CdhopmupoBaHHbIC
aTamn OCHOBHBIE dTallbl U | MIPeJICTaBICHUS 00 mpeJICTaBIeHUs 00 coJiepiKallye OTAeIbHbIC CUCTEeMaTUYECKUe
(ypoBeHb) 3aKOHOMEPHOCTH OCHOBHBIX ATalax u OCHOBHBIX JTallax u npoOenbl npecTaBiIeHUs 00
dbopMupoBaHus 3aKOHOMEPHOCTSIX 3aKOHOMEPHOCTSIX OCHOBHBIX 3Tamax u
(dyHIaMeHTaIbHbIX | (POPMUPOBAHUS (dbopMupoBaHUs 3aKOHOMEPHOCTSIX
XUMHYECKHUX (byHIIaMeHTaIbHBIX byHIaMeHTaIbHBIX dbopMupoBaHUS
MOHSATUH XUMHYECKUX TOHATUN XUMHUYECKHUX MOHIATUH | pyHIaMEHTAJIbHBIX
XMMHYECKHUX TOHATUN
Bropoi YmeTs: O6manaer pparmeHTapHOM | YMEET NPUMEHSThH B nenom ycnemnoe CdopmupoBanHoe
JTan [TpumensTH CIOCOOHOCTBIO OCHOBHBIE IIPUMEHEHHUE OCHOBHBIX YMEHHME M0JIb30BAThCS
(YpoBeHb) OCHOBHBIE IIPUMEHEHHNs OCHOBHBIX (GbyH1aMeHTaJIbHbIE (byH1aMeHTaJIbHBIX OCHOBHBIMH
dbyHaaMeHTanbHble | (DyHIAMEHTAIbHBIX XUMHUYECKUE MOHATUS XUMUYECKUX TTOHITHI (byHIaMeHTaIbHBIMU
XUMHUYECKHE XUMHYECKUX TOHATUN XUMUYECKUMHU
MOHATHUSA MOHITHSIMH
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Tpernii
JTan
(YpoBeHb)

Bnaners cucremoii
0a30BBIX
byHIaMEeHTaTBHBIX
XHUMHUYECKHX
MMOHSATHH

®parMeHTapHOE
HNPUMEHEHHE OCHOBHBIX
(byHIaMEeHTAIBHBIX
XUMHYECKUX TTOHATHI

B nenom ycnemnoe, HO
HE CHCTEMaTH4YeCKOe
MIPUMEHEHNE
dbyHIaMEHTAITBHBIX
XUMHYCCKHUX TTOHSITHI

B nenom ycneminoe, HO
cojiepKallee OTAeIbHbIE
npo0esbl IPUMEHEHNE
(byHIaMeHTaIbHBIX
XUMUYECKHX MOHSATUMN

VYcnemHoe u
CHCTEMATHYECKOE
MIPUMEHEHUE
dbyHIaMEHTATBHBIX
XUMHYECKUX TTOHITHI

Kon u ¢popmyiupoBKka KOMIETeHIUH
[1K-4 CriocoOHOCTBIO MPUMEHSTH OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI M 3aKOHOMEPHOCTH Pa3BUTHSI XUMUYECKON HAYKH TPU aHAIH3e

MIOJIYYEHHBIX PE3yJIbTaTOB.

Ortan [Tnanupyemsbie Kputepnn onieHuBaHMsI pe3yIbTaTOB 00yUEHUS

(YpoBeHb) pe3yJIbTaThl

OCBOCHMS o0y4deHus

KOMIIETEeHIM | (ToKa3aTenu 3

2 («He

" JIOCTHOKCHHS («Y noBnerBoputenbHO | 4 («XOpOII0Y») 5 («OTnaHOY)
SA/IAHHOTO YPOBHA YIOBJIETBOPUTEIILHO) »)
OCBOCHHS
KOMTIETESHIIHIA)

[IepBb1it 3HaTh: He 3naet o6mmx HcnbrTeiBaeT Birageer HayanbHBIMU Crniocob6eH k

aTan - OCHOBHBIE 3Tallbl | XUMHUYECKUX MOHATHH U OTpe/ieIeHHbIe HaBBIKAMU M YMEET IpaMOTHOMY

(YpoBeHb) Pa3BUTHS XUMHU; HE yMeeT IPUMEHSTh 3aTpyIHEHUS TIPH MPUMEHSTH MTOJTyYCHHBIC pacripeieieHuIo
- Hay4YHbIE 3aKOHBI K PELICHUIO pelLIeHnH 3a1a4 1o 3HaHUS K pEIIeHUIO 3a/1a4 BpPEMEHU U
JOCTHKEHUS MPOCTHIX 3a71a4 110 XUMHUH | XUMHUHU M0 XMMUH, a TAKXKE paccTaHOBKe
Haunbosee UCIOJIb30BaTh 3HAHUA IPU | IPHOPUTETOB B
BBIJTAIOIIAXCSI MOCTPOCHHUH CEPhE3HBIX BBITTOJIHEHUH PaOOTHI.
OTEYECTBEHHBIX U 3aJja4 B XUMHYECKOM
3apyOEKHBIX obacTu.
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XHUMHKOB,
X BKJa1 B
pPa3BUTHE XUMUMU.

Bropoii YMers: CtpemuTcs BBIIIOJIHUTh [Nonnmaer BaxHOCTh K | Cioco6en k popmynuposku | KonTpomupyer
JTall - OLICHUBATH paboTy KauecTBEHHO, MOAXOAY PELICHUS OCHOBHBIX XUMHYECKUX (hakTOpBI, CIIOCOOHBIC
(YpoBeHb) XUMUYECKHE 3¢ deKTUBHO IO0UpaeT XUMHYECKOH 3a/1a4H, IIPUHIUIIOB IIOBJIUATH
MOHSATHS U 3aKOHEI B | HEOOXOIMMBIE METOBI. OJIHAKO HE HCCIIeIOBATEIbCKOM Ha BBIIIOJIHSIEMYIO
CIIOJKHOM CHCTEME KOHTPOJUPYET paboTHI. paborty,
BO33pEHMIT KaueCTBO MOJIYYEHHBIX pu HEOOXOIUMOCTH
COBPEMEHHOMN pe3yJIbTaToB. KOPPEKTUPYET CBOU
XUMUHU IEUCTBUA.
Tperun Bnaners: HaBbikamu | He ciocoben addexktuHo | McnbiThiBaeT Bnaneer nocraTouyHbIM ITokasbiBaeT
JTall 00513aTeIbHOrO HCIIOJIE30BaTh CBOU CJI0’KHOCTH TIPH KOJIWYECTBOM 3HAHUHU MO YBEPEHHOE BJIaJICHUE
(YpoBeHb) 03HAKOMJICHHS C 3HAHUs B HAYYHOU ompezieNieHuu BhIOopa BBIOOPY MeTOa, 3HAHUSAMH BO MHOTHUX

IIPEABICTOPHUEN TOTO
WJIM UHOTO BOIIPOC
IIOCTaBJIEHHOTO B
€ro MpakTUYECKOU
HAay4YHOU U
[eJaroru4eckomn
JIeATEITbHOCTH.

JACATCIIBHOCTH.

HEO00XOIUMOT0
XAMHAYECKOT0 METOIA
JJIs1 TOCTHUXKCHUA LECIIN.

MPUMCEHACMOIO IJId
JaHHOTI'O UCCJICAOBAaHMA.

HaIpaBJICHUAX
XHUMHUYCCKOI'O
aHaJm3a.
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[Toxazarenu chopMHUpPOBAaHHOCTH KOMIETECHIIUU:
Kputepusimu orieHUBaHHUS SBIISTFOTCS OAJUTBI, KOTOPBIE BHICTABIISIFOTCS MPEIOIaBaTEIEM 32 BHUIbI
JESTENIbHOCTH (OILICHOYHbIE CPEACTBA) [0 UTOTaM U3YUYEeHHsI MOAYJeH (pa3aesoB IUCHUILINHDI),
MEePEUYUCICHHBIX B PEUTUHT-TUIAHE TUCLMIUIUHGI (0711 9K3aMeHa: TEKYIIUU KOHTPOIb —
MakcumMyM 40 6aoB; pyOeKHBIH KOHTPOJIb — MakCUMyM 30 6asioB, MOOIMIPUTETbHBIE OaJIIbI —

MakcumyMm 10).

IIxanel OLIEHUBAHUA:

oT 45 110 59 6amI0B — «yIOBJIETBOPUTEIHHOY;
oT 60 10 79 6aTOB — «XOPOIIOY;

ot 80 6amIOB — KOTIMYHOY.

4.2. TunoBblie KOHTPOJIbHBIC 3a1aHUSI UJIX UHBIC MaTEpHUaJIbl, H606XOL[I/IMLIe AJIA OHCHKH

3HAHUIi, YMeHH i, HABLIKOB M OINBITA eATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITANbI

(opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHONH NPOrPaMMBbI.
MeToanuyeckne MaTepUaJIbl, ONpeaessiionme Npoueaypbl ONeHUBAHUS 3HAHUI, YMEHM,

HaBBIKOB U ONIBITA AC€ATC/IBbHOCTH, XaPAKTCPUIYIOIIUX ITAllbI (l)OpMHpOBaHI/Iﬂ

KOMIIeTeHI[H i
JTamsl Pe3ynbrarel 00yueHus Komnerenmus Onenou-
OCBOCHUS HBIC
CpeACTBa
TEOPETUIECKHE OCHOBBI 0a30BBIX OIIK-1 cnocoOGHOCTBIO VCMHbLU
1 sTan XUMHICCKHUX TUCTIMILINH HCIIOIB30BaTh ITOJIy4CHHBIC onpoc,
3HaHUS 3HAHUS TEOPETUUYECKUX OCHOB KONIOKBUY
(GyHIaMEHTaJIbHBIX pa3/esioB M,
XUMUHM MPU PEIICHUN nabopamo
poeCCUOHANIBHBIX 33124 pHas
paboma,
mecm
CTaHAAPTHBIE METOZBI ITOJTyYEHHS], OIIK-2 BrageHneM HaBBIKAMU VCMHbIU
MJICHTH(QUKALMH 1 HCCIIe0BAHNS MIPOBEICHUA XUMUYSCKOTO onpoc,
CBOHCTB BEWIECTB 1 MAaTEPHAIOB, HKCIIEPUMEHTa, OCHOBHBIMU KOJLLOKBUY
rpaBuiia 00padoTKH U 0popMIIEHIS CHETETHICCKIAMIA i M,
pesynsTaToB paGotel, Hopmbi Th AHAJTUTHYECKUMH METOJIaMHU nabopamo
MOJTYYSHUS U UCCIICIOBAHMS pHas
XUMHYECKHUX BEIISCTB M paboma,
peakuui mecm
CTaHJApTHBIE METO/Ibl IPUMEHEHUS I1K-2 Biagenuem 0a30BBIMU VCMHbIU
COBPEMEHHOW anmaparypsl Ipu HaBBIKAMHM HCIIOJIb30BaHHS onpoc,
MPOBEACHUU HAYyYHBIX COBPEMEHHOI anmnaparypsl P | KOJLIOKGUY
WCCIeI0BaHUH, HACHTU(PUKAIINYA U MPOBEACHUHN HAYUHBIX M,
HCCIICIOBAHUS CBOMCTB BEIICCTB U HCCIICAOBAHUN nabopamo
MaTepuasoB, paBuiia 00pabOTKU U pHas
odopmIIeHUs Pe3yabTaTOB PabOThI, paboma,
HopMbI Th mecm
OCHOBHBIE ATanbl U 3akoHoMepHocTH | [1K-3 Bnagenuem cucremon VCMHbLU
dbopmupoBanust yHAAMEHTANBHBIX | (DYHIaMEHTAIBHBIX XUMHYECKHX | 0npoc,
XUMHYECKHUX TTOHITHI MMOHSTHH KOJULOKGUY
M,
nabopamo

pHas




paboma,

mecm
OCHOBHBIE 3Tallbl Pa3BUTHUS XUMUU; [TK-4 cniocoGHOCTBIO VCMHbIU
- Hay4HbIE IOCTH)KEHUS HauboJee IPUMEHSTh OCHOBHBIE onpoc,
BBIJIAIOIINXCS] OTEUYECTBEHHBIX H €CTECTBEHHOHAYYHbBIE 3aKOHBI U | KOAIOKGUY
3apyOeKHBIX XUMHKOB, 3aKOHOMEPHOCTH PA3BUTHUSA M,
UX BKJIAJl B Pa3BUTHE XUMUH. XMMUYECKOH HayKH MPH aHAIU3E | 1abopamo
IOJIyYEHHBIX Pe3yJIbTaTOB pHas
paboma,
mecm
2 atan 1. BBITOJIHATh CTaHJApPTHBIE OIIK-1 criocoGHOCTBIO VCMHbIU
YMCHUA ﬂeﬁCTBHH (KJIaCCI’I(bI/IKaHI/Iﬁ BCILICCTB, HCIIOJIb30BATh ITOJIYYCHHBIC onpoc,
COCTABIIEHHE CXeM TPOLECCOB, 3HAHUS TEOPETHYECKUX OCHOB KOJLIOK6UY
cucTeMaTh3alys JaHHbIX U T.I1.) C (byHAGMEHTAILHBIX Pas/IcNion A
. XUMHHU [P pELICHUN nabopamo
YHCTOM OCHOBHBIX HOHHTUHH = npodeCCHOHATBHBIX 3a1a4 pHast
00IIMX 3aKOHOMEPHOCTEH, paboma,
bopMynupyeMbIX B paMKax 0a30BbIX mecm
XUMHYECKHUX JUCIUTUINH
2. peliaTh TUIOBbIE YUeOHBIE 3a/1a4U
10 OCHOBHBIM (0a30BbIM)
XUMHUYECKUM JUCLUIUITMHAM
IPOBOAUTD MPOCTHIC XUMUYCCKUEC OIIK-2 BrnazicHrieM HaBBIKAMU VCMHbBIU
OIBITHI 110 Npe€aIara€MbIM METOJUKAM IPOBEACHUS XUMUYECKOT'O onpoc,
HKCIIEPUMEHTA, OCHOBHBIMHU KOJLIOK6UY
CUHTETHYECKUMU U M,
AHATTUTHYECKIMH METOJIaMH nabopamo
MOJTy4YEeHHUs U UCCIIEIOBAHNUS pHas
XAMUYECKHUX BEIIECTB U paboma,
peaxkiun mecm
MIPOBOJUTH XUMUYECKHE [1K-2 BnagenneM 6a30BbIMU VCMHbIU
HKCHEPUMEHTBHI C UCTIOJIb30BaHUEM HaBBIKAMU HCIIOJIb30BAaHUS onpoc,
COBPEMEHHOM anmapaTypbl COBPEMEHHOM anmapaTtypsl IpU | KOJLIOKEUY
MIPOBE/ICHUHU HayUHBIX M,
HCCIeI0BaHU I nabopamo
pHas
paboma,
mecm
[IpuMeHATH OCHOBHBIE I1K-3 BrageHuem cuctemMoit VCMHbIU
(byHIaMeHTalIbHbIE XUMUYECKHE byHIaMEeHTaIBHBIX XUMHUYECKUX | onpoc,
TTOHSATHUS MOHATUI KOJLIOK8UY
M,
nabopamo
pHas
paboma,
mecm
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OLIEHUBAThL XUMUYECKHUE OHATHUS U [1K-4 crmocoOGHOCTEIO VCMHbIU
3aKOHBI B CJIO’KHOI cucTteme MPUMEHSITh OCHOBHBIE onpoc,
BO33pPEHUIN COBPEMEHHOM €CTECTBEHHOHAYYHBIC 3aKOHBI U | KOJLIOKGUY
XUMHH 3aKOHOMEPHOCTH Pa3BUTHUS M,
XUMHUYECKON HAYKH MIPH aHATN3e | 1abopamo
MOJIyYEHHBIX Pe3y/IbTaTOB pHas
paboma,
mecm
HaBbIKaMU paboOThI ¢ yueOHOM OIIK-1 crtocoOHOCTBIO VCMHbIU
3 aran JTUTEPATYPOii [0 OCHOBHBIM HCIIOIB30BaTh ITOJIyY€HHBIE onpoc,
Bnanenus XUMUICCKUM AUCIUTLTHHAM 3HaHUS TEOPETUUYECKUX OCHOB KONIOKBUY
(HaBBIKH/ (byHIaMEHTAIBHBIX Pa3/eiioB M,
OTIBIT XUMUU TIPU pelIeHUn nabopamo
JEesITeNIbHO- npodeccuoHaNbHBIX 3a7a4 pHas
CTH) paboma,
mecm
Brnazets 6a30BbIMU HABBIKAMH OIIK-2 BrnazicHrieM HaBBIKAMU VCMHbLU
HIPOBEACHNA XUMHIECKOTO MIPOBEIECHUS XUMUYECKOI0 onpoc,
JKCTIEPUMEHTA U OhOpMICHHS ero AKCIIEPUMEHTA, OCHOBHBIMU KOJLIOK6UY
pesyIbTaToB CUHTETMYECKUMU U M,
AHATUTUICCKUMHU METOIAMH nabopamo
MOJIYYEHUS U UCCIIEAOBAHUS pHas
XUMHYECKHUX BEIIECTB U paboma,
peaxkiun mecm
Bianers 0a30BBIMHA HaBbIKAMU [1K-2 Biagenuem 6a30BLIMU VCMHbBIU
UCIIOJIb30BaHUsI COBPEMEHHOM HABbIKAMU HCIIOIb30BaHU onpoc,
anmapaTypsl P MPOBEICHUN COBPEMEHHOU anmaparypsl IpH | KOJLIOKGUY
HAyYHBIX UCCIIEIOBAHUN MIPOBEJICHUH HAYYHBIX M,
HCCIeI0BaHU I nabopamo
pHas
paboma,
mecm
Bragets cucremoit 6a30BbIX [1K-3 BnageHuem cuctemoit YCMHbLU
(byHIaMEHTAIbHBIX XUMHYECKHUX (byHIaMeHTAIbHBIX XUMHUECKUX | Onpoc,
MOHSTUI MTOHSTUI KOJLLOKGUY
M,
nabopamo
pHas
paboma,
mecm
HaBBIKAMH 0053aTEIIHHOTO [1K-4 crtocoOHOCTRIO YCMHbLU
03HAKOMIICHUS C TIPEBICTOpUEH MPUMEHATh OCHOBHBIE onpoc,
TOTO WUJTM MHOTO BOTIPOC €CTECTBEHHOHAYYHBIC 3aKOHBI U | KOJLIOKGUY
MOCTABIEHHOTO B €T0 MPAKTUYECKOW | 3aKOHOMEPHOCTH Pa3BUTHS M,
HAY4YHOU U MEIaroru4eckom XUMHWYECKOW HAYKH TIPH aHAIU3e | 1abopamo
JeSITEIbHOCTH. MOJTy4YEHHBIX PE3yIbTaTOB pHas
paboma,
mecm

4.3 PeliTHHT IJI1aH JUCHUIIMHBI (IPUJIOKEHHUE 2)
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DK3aMeHAIMOHHBIC OUJICTHI
DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 2 BOIPOCOB.

[TprmepHBIe BOIIPOCHI JUIsl SK3aMEHa:
1. Ocobble cBOMCTBa KOMIOMIHOTO cocTOsiHUA. OCHOBHBIE MPU3HAKU OOBEKTOB KOJIJIOMIHOM

XUMHUH.
2. Knaccugukanus AucnepcHbIX CUCTEM.

3. OCHOBBI TEpMOJMHAMUKH TOBEPXHOCTHBIX sBICHHNA. CrylieHne TepMOIUHAMUYECKIX
(GyHKIUH B TOBEPXHOCTHOM CJIO€.

4. BHyTpeHHee JaBJIEHHE, €ro CBA3b C [IOBEPXHOCTHBIM HATSXKEHUEM U JIPYTUMU
MaKpOCKOITUYECKUMHU XapaKTEPUCTUKAMU BEILIECTB.

5. BausHue Temmeparypsl Ha TepMOAMHAMHUYECKUE (DYHKIMM MOBEPXHOCTHOTO CJIOSI B YMCTBIX
OJIHOKOMIIOHEHTHBIX )KUIKOCTAX HA TPAHULE C COOCTBEHHBIM APOM.

6. IloBepxHocTHOoe HarskeHue. OmnbiT [rorpe.PakTOpbl BIMSAIONME HA I[OBEPXHOCTHOE
HaTsDKEHHE.

7. MexdazHoe HaTsSHKEHHE HA MOBEPXHOCTH pa3jieia HACHIIIEHHBIX PAaCTBOPOB JIBYX B3aHMHO
OTrpaHUYEHHO PaCTBOPUMBIX >kuJKocTel. [IpaBuno AHTOHOBA.

8. CobOomnas »Heprus TBepAbIX Tes. Cnenndurka nposBIeHUs.

9. Kammmnsprnoe nasnenue. 3akoH Jlamaca.

10. 3aBucuMOCTh JaBJIEHUS HACBILIGHHOTO I1apa OT KPUBU3HBI IIOBEPXHOCTH paszzeia
cocymecTBytomux ¢as. 3akon Tomcona-KenbBuna.

11. Cratnueckue MeTObI ONpeesieHus (M3MEPEHNUs) TOBEPXHOCTHOTO HATSHKEHUS.

12. Ilonycratnyeckre METOAbI U3MEPEHHSI TOBEPXHOCTHOT'O HATSIKEHHUSL.

13. OneHka MOBEpXHOCTHOM YHEPTUU TBEPIBIX TEIL.

14. BiusiHue HEOJHOPOIHOCTH U HIEPOXOBATOCTH TBEP/BIX IIOBEPXHOCTEH Ha CMaulBaHUE.

15. TepmoauHaMHUECKHE YCIOBHUS CMauMBaHUA M pacTeKaHWsT Ha TBEPAbIX M IKUAKUX
noBepxHocTAx. KonnuecTBeHHbIE KpUTEPUH CMAaYMBaHUS.

16. I'mapodunsHbIe U rHIAPOGOOHBIE TOBEpXHOCTH. V30MpaTennsHOe CMaYlBaHHE.

17. 'uctepe3uc cMauMBaHuUsI.

18. BeiBoz agcopOuuonHoro ypaBHenus [ nooca.

19. ITAB u [1IMB Ha pa3Hbix Mex¢a3HbIX ToBepxXHOCTAX. [IpaBuio ypaBHMBaHUS MOJSPHOCTEH
Pebunnepa.

20. TIpencraBnenue o ruapodunsHO-TUNIOGHIEHOM Oatance Mosekyt [TAB.

21. Pabota ancopoumu. [Ipasmio TpayGe-/{rokin0, ero TeopeTndeckoe 000CHOBAHHE.

22. Ycnous mpuMeHuMocTr nipaBmiia Tpay6e-Jlrokino. O6pamenne npaswmia Tpayoe-/lokio.
23. Knaccudukanus [TAB no monekynsipaomy crpoenuto. [Ipumepsr [TAB.

24. Knaccupukanuss IIAB  mo wmexanusmy JeHCTBHS — (CMauuBaTeNd, IUCIIEPraTopBhl,
CTaOMIIN3aTOPBI, MOIOIIHE CPECTBA).

25. IloBepxHocTHast akTHBHOCTh IIAB. Pacuer mOBEpXHOCTHOM AaKTHBHOCTH IO HM30TEpPMeE
MIOBEPXHOCTHOT'O HATSYKEHUS.

26. Pacuer m30TepMBl aJcOpOIHMM IO HW30TEpPME MOBEPXHOCTHOTO HaTshkeHWs. OmpeneneHue
MOJIEKYJIAPHBIX KOHCTaHT [TAB.

27. Ctpoenue ancopOmoHHbIx cinoeB [TAB. ['a3000pa3Hble, xunkue u TBepabie uieHkn [1AB.
28. JIByXMEpHOE COCTOSIHHE BEIIECTBA B TIOBEPXHOCTHOM CJO€. YpaBHEHHE IBYXMEPHOTO
COCTOSIHUSL.

29. DKcreprMeHTallbHas POBEpKa ypaBHEHUs aacopouuu ['uboca.

30. Pacuer monekymspHbIX KOHCTaHT [IAB mo ypaBHEHUIO IBYXMEPHOTO COCTOSTHHSI BEIIIECTBA.

19



31. Ypasuenue llIumkoBckoro. @u3nueckuii CMbICT KOHCTAaHT ypaBHeHHs [1IUITkoBCKOTO.

32. Csa3b ypaBaenuit [llumkosckoro u Jlenrmiopa.

33. Oco0eHHOCTH aACcOPOIM NOHOB U3 PAaCTBOPA Ha TBEP/IOW MOBEPXHOCTH.

34. Jlnopmnmmzauus u snmodobuzanus moBepxHocTel, npumenenue I[IAB nmns ympaBienus
nporeccaMi CMaulBaHUsl.

35. Brnusaue ancopounonnbix cioeB [TAB Ha cmaunBanmue.

36. KomnoniHo-XuMHIeCKHE OCHOBBI (hJIOTAIIHH.

37. DNEeKTPOKUHETUYECKHE  SIBJICHUS: ueKTpodope3,  IIEKTPOOCMOC, HOTEHIUAJIbI
CeIMMEHTALlMU U IPOTEKAHNUS.

38. CoBpemennas teopusi crpoerust 13C nmopoOHbIX 30I€i.

39. Usmepenrne U pacdeT HJIEKTPOKMHETHUYECKOTO MOTEHIHana. YpaBHEHUE [ enbMrosbia-
CMOI1yXOBCKOTO.

40. Iuddysnas gacts JIIC nns cruiibHO 1 1200 3apsKEHHBIX TTOBEPXHOCTEH.

41. Bnussaue  uHAUQPGEpPeHTHBIX — 3NeKTponuToB Ha  crpoeHue JOC u  BenuuuHy
3JIEKTPOKMHETHYECKOro MoTeHMana. Y paBHenue Hukonbckoro.

42. Bnusaue cnenuduyueckod amcopOmuu  MOHOB HMHAU(M(PEPEHTHBIX DJICKTPOJIUTOB HA
3JIEKTPOKMHETHUYECKUI U TepMOIUHAMUYECKHH TOTEHIHAIBI.

43. Bmussane wHemnauddepentHeix anmexrponmtoB  Ha - crpoerme  JIDC. Ilepesapsika
MIOBEPXHOCTH.

44, @axTopHl, BIUAIOUINE HA BETMUYNHY dJIEKTPOKUHETHYECKOTO MOTEHIIHATIA.

45, TIpakTHUeCKOE MPUMEHEHHE DIIEKTPOKUHETUIECKHX SIBICHUIA.

46. OCcHOBBI TEPMOJAMHAMUKY JIUCIIEPCHBIX cucTeM. Pabora oOpazoBaHMs 4aCTHUIIb! AUCIEPCHON
(a3pl IpU AUCTIEPTUPOBAHUN M KOHACHCALUH.

47. OCHOBBI TEPMOJMHAMUYECKON M KHHETHYECKOH Teopuu oOpazoBaHMs HOBOW (hasbl IO
['n66cy-Donbpmepy (roMOreHHOE 3apobIIe00pa3oBaHue).

48. I'ereporenHoe oOpa3oBaHue 3apojbllieil HOBOW (a3pl. Ponb cMauMBaHUsS B CHHXKEHHUU
paboThl 00pa3oBaHuUs 3apO/bIIeii HOBOH (a3bl.

49. OyncTKa KOJTIOWAHBIX cucTeM. [lrnanu3. Dnekrpoananus. Y ibTpa]uiabTparms.

50. MeToapl KOHJIEHCAIMOHHOTO OOpa30BaHMs JUCIEPCHBIX CHUCTEM. YCIIOBHUS, HEOOXOIUMBIE
JUTSL TOJTY4eHUs TMO(POOHBIX 30JIel OCPEICTBOM XUMUYECKOH peakuu. CTpoeHHe MULIEILI.

51. [lytu ynpaBiieHHUs CTENEHbIO TUCTIEPCHOCTH IPHU MOTYYEHUH KOJUIOMIHBIX CUCTEM.

52. Kputepun Pebunnepa u Pebunnepa-lllykuHa caMonpou3BOIBHOTO AMCIEPTUPOBAHUS
00BbeMHBIX (a3 Mpu 00pa30BaHUU JMOPUIBHBIX 30JIEH.

53. JlucniepcHble CUCTEMBI BOIM3H KPUTHUYECKON TOUKH (KPUTUYECKHE IMYIIBCUN).

54. JlucriepraiiiOHHBIE METOJBI TIOJYYEHUS KOJUIOMIHBIX CHUCTEM. AJICOpPOIIMOHHOE BIIHMSHUE
Cpezbl Ha MEXaHUYeCKHe CBOMCTBA TBEPBIX Tel — 3 dexr Pedunnepa. [ToHu3uTe M MPOYHOCTH.
55. llenTu3anust Kak MeETOJl TOJYYEHHUS KOJUIOWIHBIX CHUCTEM. YCIIOBHSI PABHOBECHS] MEXITY
nporeccaMy MENTH3AIMA U arperupoBanus. Buer nentusanuu.

56. Muremuioo0pazoBaHie B BOJHBIX M HeBOJHBIX cpeaax. KKM. Meroasl ee ompeneneHus.
Touxa Kpadra.

57. ®@axtopsl, Brustone Ha KKM (mmua paaukana, npupoja mosisipHod rpynmsl [IBX,
AIIEKTPOJIUTHI, TEMIIEpATypa U Mp.).

58. ComroOmnm3anusi B TPSMBIX M OOpaTHBIX Mulemax. [IpakThmyeckoe TNpUMEHEHUE
COJIFOOMITM3AIIIH.

59. CenuMeHTaIMOHHAasT W arperatuBHAasl YCTOMYMBOCTH JTUCIIEPCHBIX cUCTeM. DakTopsl,
BIIHSIFOIIIME HA CETMMEHTAIMOHHYIO YCTOMYHUBOCTb.
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60. IIpouecchl, BeAylre K HAPYIICHUIO arperaTUBHON YCTOMYHUBOCTH JUCTIEPCHBIX CUCTEM.

61. @aKkTOpHI arperaTuBHON YCTOMYUBOCTH IUCIIEPCHBIX CUCTEM.

62. D¢pdexrsr ['n66ca u Mapanronu-I'ud66ca kak Gpaxkrop cTaOMIU3aLUH TIEH U IMYIbCUH.

63. CTpykTypHO-MeXaHUYeCKHii Oapbep mo PeGunmepy.

64. PacknuHuBaloriee gaBieHue no Jepsaruny.

65. DnekTpocTaTuyecKkasi COCTaBIISAIONIas PACKIMHUBAIOLIETO 1aBICHUS.

66. MexmoneKkylnsapHble  B3aUMOICHCTBHSI B  AMCIEPCHBIX  cUcTeMaX. MonekymspHas
COCTaBJISIONIAs PACKIMHUBAIOLIETO 1aBIICHUS.

67. ®aktop cTabWIM3alMK JAMCIEPCHBIX CHUCTEM - THAPOJMHAMUYECKOE COINPOTHUBIICHUE
IIPOCIIOMKHU CPEMBI.

68. Teopus ycroitunBocty 1 Koarymsinuu JJJIDO.

69. OcoOeHHOCTH KOaryJsiuu 30J1ei deKTponuTaMu. X o0bsICHEHHE ¢ TOYKU 3PEHUS] TEOpUHU
JUIDO.

70. TTopor koarynsiuu ¢ Touku 3penus teopuu JJIDO.

71. HeliTpanu3anuoHHas ¥ KOHLEHTPALIMOHHAS KOATYISIIUA.

72. TlpaBuno Ulynbue-I'apau u kputepuii Ditnepca-Kopda. Nx oObsicHeHHe ¢ TOYKH 3pEHHS
teopun JJIDO.

73. SIBneHue HEMPABWIIBHBIX PSAAOB TPHU KOATYIISALIUHU 30JICH.

74. Kunetuka xoarynsuuu. YpaBHeHue CMoi1yX0oBCKOro. beicTpas 1 MeJuIeHHast KOaryJisiiusl.
75. 3aBUCUMOCTb CKOPOCTH KOAryJsiLluK OT KOHLEHTPALUU JIEKTPOJIUTA.

76. Aspo3onu. OCOOCHHOCTH UX CTPOCHHS M CBOMCTBA. METOIBI pa3pyIICHHS a3PO30JICH.

77. Omynbcun. CTpoeHHe, yCTOHYUBOCTh, METOABI OTYyYEHUS. DMYIbIaTOPHI.

78. O6pamenue ¢a3 B amyinbcusax. [Ipasmino bankpodra u ero B3aumocss3b ¢ Benunuunoit ['J1b.
79. Ilensl. CTpoeHue, ycTOHYUBOCTh, METOABI IOTYYEHUSI.

OG6pa3zerlr HK3aMEHAIMOHHOTO OMIIeTa:
BAIIIKUPCKUM T'OCYTAPCTBEHHbBIN YHUBEPCUTET

10 TUCIIUIUINHE KomnonmgHas xumus
CroenuanbHOCTD 04.03.01 Xumus

DK3aMeHaIlMOHHBINA OneT No 2

1. YpasHeHue JleHrmropa u €ro cBsA3b ¢ ypaBHeHHeM llInmkosckoro.

2. Metoapl  KOHAEHCAIIMOHHOTO  O0pa3oBaHMsA  JUCHEPCHBIX  CHUCTEM. Y CIIOBHS,
HEOOXO/[UMBIE JJIS TONy4eHHUs JIMOPOOHBIX 30JIel TOCPEICTBOM XHUMHYECKOM peakiHH.
Crpoenue MunesI.

3aB. xadenpoii, mpodeccop Kynum E.N.

IlepeBon onenku u3 100-6a11pHON B IATHOAIBHYIO IPOU3BOJUTCS CIECAYIOUIMM 00pa3oM:
- oTimaHO — OT 80 10 110 6ammoB (BkiItouast 10 moompuTenbHbIX 0aIoB);
- xopoto — ot 60 g0 79 6amos;
- YIAOBJIETBOPUTEIHHO — OT 45 10 59 6aios;
- HEY/IOBJIETBOPUTEIBHO — MeHee 45 6aios.

21



Kpurepun ouenku (B 0aiax):

- 25-30 6asI0B BBICTABIISETCS CTYEHTY, €CIH CTYACHT JAaJjl MOJIHbIE, pa3BEPHYTHIC OTBETHI HA
BCE TEOPETUUYECKUE BOIIPOCHI Omiera, poAeMOHCTPUPOBAI 3HAaHUE (PYHKLIMOHAIbHBIX
BO3MOXHOCTEH, TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHHE IPUMEHSATh TEOPETHUECKHUE
3HAHU NIPU BBINIOJIHEHUH NTpakTUYeCKUX 3afaHuil. CTyneHT 0e3 3aTpyIHEeHHUI OTBETUI Ha BCE
JIOTIOJTHUTEIbHBIE BONPOCH!. [IpakTrueckast yacTb pabOTHI BHIIOJIHEHA MTOJIHOCTHIO 03
HETOYHOCTEH U OIUOO0K;

- 17-24 6anioB BBICTABISIETCS CTYIEHTY, €CIIH CTYJCHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJTHAKO JIONYLIEHbl HETOYHOCTH B ONPEAEICHUN OCHOBHBIX NOHATHH. [Ipu oTBeTe Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI IOMYIIEHBI HEOObIINe HETOYHOCTHU. [IpH BHIOTHEHUT
IPAaKTUYECKON YacTH pabOThl JOMYIIEHbI HECYLIECTBEHHbIE OLINOKH;

- 10-16 6anmnoB BBICTABISICTCS CTYAEHTY, €CIIA IIPH OTBETE Ha TEOPETUIECCKHIE BOIIPOCHI
CTYAECHTOM JONYLIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHUU OCHOBHBIX MOHATHH.
Jloruka v OJHOTA OTBETA CTPAJAIOT 3aMETHBIMU M3bsIHAMU. 3aMETHBI TPOOETIHl B 3HAHUU
OCHOBHBIX MeTOZI0B. TeopeTrueckue BOIPOCHI B LIE€JIOM U3JI0KEHBI JOCTATOYHO, HO C
IPOIyCKaMH MaTepuana. FMIMeroTcsi MpUHIMIAAIBHBIE OIUOKH B JIOTHKE MOCTPOSHHSI OTBETA HA
Bonpoc. CTyAEHT He peln 3ajiauy Wi IpU PELICHNH JOMyILeHbl IpyOble OIHMOKH;

- 1-10 6anoB BBICTABISIETCS CTYACHTY, €CIIM OTBET HAa TEOPETUIECKHE BOIIPOCHI
CBU/IETEJICTBYET O HEMIOHMMAHUU U KpailHe HEMOJIHOM 3HAHUU OCHOBHBIX IMOHSATUH U METOJIOB.
OOHapyXKMBaeTCs OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETUUECKUX 3HAHUH MPH BBITIOITHEHUH
IpaKTUYeCKUX 3a1aHuil. CTyIeHT He CMOT OTBETUTh HU Ha OJIMH JIOMOJHUTEIbHBIN BOIIPOC.

Bonpocel K KOJLIOKBHYMaM
KoanoxkBuym Nel.

BBenenmue.
1. IIpenmer xomouaHoM xuMuu. OCHOBHBIE Pa3/ieNbl U HANpaBJIEHUS! KOJUIOUTHON XUMHH,
00BEKTHl M Leiau u3ydeHus. Kimaccudukanus QUCIIEPCHBIX CHCTEM: IO pa3MepaM 4acTull, 1o
arperaTHOMy COCTOSIHUIO JUCHEepCHOM (a3bl M JUCHEPCUOHHOW Cpenibl, MO KOHLEHTPAILHH.
KonnyecTBeHHBIE XapaKTEPUCTUKU AUCHEPCHOCTH:AUCIEPCHOCTh,PAANYC KPUBU3HBI, yIelIbHAs
MIOBEPXHOCTb.
2.  IlomaTMe O TEPMOAWHAMHYECKH YCTOWYHMBBIX (JHOQWIBHBIX) W TEPMOJWHAMHYECKU
HeycTounBbIX (MM0(poOHbIX) aucnepcHbx cuctemax (C). OcoO0eHHOCTH HAHOIUCHIEPCHOTO
(KOJUIOMIHOTO) COCTOSIHMSI BEILECTBA. YHHUBEPCAIBHOCTh JWCIEPCHOIO COCTOSIHMS BEILECTBA.
Onpexenstonias posib NOBEPXHOCTHBIX SIBICHUH B AUCIIEPCHBIX CUCTEMAX.
3. B3anMocBs3b KOJUTOMIHOM XUMHHU C IPYTHUMU XUMHUYECKUMH JAUCHUILTMHAMY, C (PU3UKOH,
Ouonoruel, reoJoruel, HOYBOBEJACHUEM, METUIIMHON. 3HaUeHUE KOJUIOMIHOW XHMMHU B OXpaHe
OKPYXKarOILEH Cpebl.

MouiekyJsipHble B3aMMOAEHCTBHS U 0CO0bIe CBOICTBA
IOBEPXHOCTEeH pa3aena ¢as.

1. VYcnoBue CymiecTBOBaHUS YCTOMYMBOW TpaHUII paszzena (a3 B OJHOKOMIIOHEHTHOMH
cucremMe. CB0OOaHAsT TMOBEPXHOCTHAs »HHEprusa. I[lOBEepXHOCTHOE HATSKEHUE, CHUJIOBas U
DHEPreTUYecKas TPAKTOBKH, eAWHHUIGI u3MmepeHus. Onwir [ronpe. IlpuunHbl TOSBICHUS
CBOOOJIHOM  TIOBEPXHOCTHOW  dSHEpruM Ha TpaHume paszaena ¢a3.  OcobeHHOCTH
TEPMOJIMHAMUYECKOTO COCTOSIHUSI BEIIECTBA B MOBEPXHOCTHOM cioe. [loHsTHe 0 moBepxHOCTH
pa3pbiBa U pa3eNsaIonieil MoBepXHOCTH. MeTo 1 M30BITOUHBIX TEPMOAMHAMUYECKUX PYHKINH (G,
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€, M) MOBEPXHOCTHOTO cJiosi o ['n66cy. O000IIEHHOE ypaBHEHUE TIEPBOTO M BTOPOTO 3aKOHOB
TEPMOIMHAMUKH JIJIsl TOBEPXHOCTH pasnena das.

2. BnusiHue temmneparypbl Ha H30BITKM TEPMOJAMHAMUYECKUX (YHKIUN MOBEPXHOCTHOIO
CJIOSl HEaCCOLMUPOBAaHHBIX KuaKocTel. Kputnueckas Temnepartypa no Menjaeneey.
3. CBsi3b NOBEPXHOCTHOM SHEPTUU C MEKMOJEKYJISIPHBIMU B3aHUMOJCHCTBUSIMH B 0O0beMe

KOHJ/IGHCUPOBAHHOM (ha3pl (3HEprueil cuerieHus MOJIeKYJl, TEIUIOTON cyOaumanuu, paboToi
kore3un). IlpaBwio Credana. BuyrpeHHee naBieHwe 10 PeOunmepy, ero cBsi3bp C
MOBEPXHOCTHBIM HATSDKEHHEM U (U3WYECKMMH XapaKTePUCTHKAMH BEIIECTBa (MOIyJeM
YIPYTOCTH, UI€aIbHON MPOYHOCTHIO U T.A4.). KoHcTanTa I"amakepa, ee cBs3b ¢ pabOTOM Kore3uu
U TIOBEPXHOCTHBIM HATsDKEHHEM. BKiaa QUCIEpCMOHHON M HENMCIIEPCHOHHOM COCTAaBIAIOIIAX
MEXXMOJIEKYJIIPHBIX B3aUMOJIECHCTBUN B IOBEPXHOCTHOE HATSKCHHUE.

OcobeHHocTu rpaHulbl pazznena ¢a3 TBepAbix Ten. Crneuuduka NposBIEHUS CBOOOJHON
IIOBEPXHOCTHOM SHEPIUU TBEPIBIX TEIL.

4. Oco0eHHOCTH TMOBEPXHOCTU pa3lieia KOHACHCUPOBAHHBIX (a3 B JIBYX KOMIIOHEHTHBIX
CUCTEMAX. CBs3b  Mex(]a3HOro MOBEPXHOCTHOTO HATSDKEHHS C  MEXMOJIEKYJIIPHBIMU
B3auMoJieiicTBussMu B oObeme ¢a3. Pabora anresun. IloHstne 00 »HEPTUM CMEIICHUS
KoMIOHEHTOB. CioxHass KoHcTaHTa [‘amakepa, ee CBA3b C MeX(a3HbIM ITOBEPXHOCTHBIM
HaTsDKeHHeM. MexkdasHoe moBepxHOCTHOE HaTshkeHHe mo dDyokcy, Jkepudanko u [ymy.
OMnupudeckoe npaBwio AHTOHOBa. PaboTta aare3uu Ha rpaHuile paszaena (a3 mpu BOILIOUICHUN
npaBuiia AHTOHOBA.

S. BnusiHue KpMBU3HBI IOBEPXHOCTH HA PABHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMAaX. 3aKOH
Jlarutaca. KanwuisipHoe nasnenue. KanwuisipHoe mOgHATHE )KUIKOCTH, ypaBHeHHE JKropeHa.
3aBUCHMOCTb [JIaBJICHMS Iapa OT KPUBU3HBI IIOBEPXHOCTU JKUIKOCTHU. YpaBHeHue TomcoHa
(KenbBuna). Kanmmnspuas konaeHcauus. M3orepmudeckas neperoHka BeIecTBa. 3aBUCHMOCTb
pacTBOPUMOCTH  OT KpPHUBH3HBI MOBEPXHOCTH JAMCIEPCHBIX 4YacTUll. YpaBHeHue [ubbca -
OctBanpaa - Gpertnammxa.

6. CwmauuBanue. KpaeBoit yron. BeiBojg ypaBHenust IFOnra. CooTHolleHue Mexay
paboTamMu ajare3su M KOTe3MM MpU CMauuBaHUM. Temnora cMmauuBaHus. M3OupatenbHoe
CMauMBaHME KaK METOJ XapaKTePUCTUKU IOBEPXHOCTH TBEPIBIX Teld (JIMOPHIBHBIX WU
m1o¢poOHbIX). TepMoanHAMHUECKUE YCIOBHUS TMOJIHOIO CMaduMBaHUs (pacTekaHue). BiusHue
LIEPOXOBAaTOCTU M 3arpsi3HEHUs MOBEPXHOCTH HA CMadyMBaHMeE. [ McTepe3snc cMaunBaHus.

7. MeTtoibl M3MepeHUsl MOBEPXHOCTHOI'O HATSDKEHUS Ha JIETKO MOJBHMYKHBIX IpaHMIax (as.
Cratuyeckue M TMONYCTaTUYECKHE METOJbl: HHCTPYMEHTAlIbHOE OQOpPMIIEHHE, YCIOBHS
JKCIIEpUMEHTa, pacueTHble Gopmynbl. [loHsTHE 0 nUHaMuyeckux wmerodax. OrmnpeneneHue u
OIIEHKa CBOOOJIHOM MMOBEPXHOCTHOM 3HEPTUU TBEPJIBIX TEJI.

KoninokBuym Ne2.
AncopOuns Ha NOBEpXHOCTH pa3jeda pas.
Buansinne agcopOLMOHHBIX €JI0€B HA CBOMCTBA IMCIIEPCHBIX CHCTEM.

1.  AncopOuusi Kak CcaMOIPOU3BOJILHOE KOHIIEHTPUPOBAHHWE Ha MOBEPXHOCTH pasnena (a3

BEIICCTB, CHIDKAIOMIMX Mex(da3Hoe HaTsHKeHHe. TepMoIWHAMHKa Tpolecca aJCcOpOIHH.
N36piTounast u mosHasi ajmcopOuus. YpaBHenune ancop6Oimu ['mb0ca.
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2. IloBepxHoctHO-akTHBHBIE (I[IAB), MOBEPXHOCTHO-HEAKTHUBHBIE U TIOBEPXHOCTHO-
WHAKTUBHblE  BellecTBa. OTHOCUTEIBHOCTb  IOHSATHS  «IIOBEPXHOCTHAs AKTHUBHOCTbH)»
(3aBHCHMOCTB OT IPUPOABI KOHTAKTHPYOMHX (a3). [loBepXHOCTHO-aKTUBHBIE METAJLIBI.

3. 3aBUCHMOCTb TOBEPXHOCTHOTO HATSDKEHHsS pPAacTBOPOB OT KoHueHTpauuu [IAB.
[ToBepxHocTHas akTHBHOCTH [IAB. PacueT u3orepmMbl afcopOIIu 1 MOBEPXHOCTHON aKTUBHOCTH
0 HM30T€PME MOBEPXHOCTHOrO HaTshKeHUs. OmpeseneHue MoOJEKYISIpHbIX KoHcTaHT IIAB.
JBwkymas cuia mpoiecca agacopouuu. Ypasuenue [lumkosckoro. Ypasaenue Jienrmropa, ero
CBsI3b ¢ ypaBHeHueM ['u66ca, LIIumkoBckoro.

4., U3meHenwe moBEepXHOCTHOW aktuBHOCcTH [IAB B rTOoMomormyeckom psgy [IAB.
Tepmoannamuueckoe o0ocHOBaHWe TpaBmia TpayoOe-/iokino. PaGora ancopbumm. YcioBue
BBITIOJTHEHMS U oOparieHus npaswmia Tpayoe-/lokio.

5. Crpoenue MoHOcioeB pactBopuMbix [IAB. JIByxmepHOe COCTOSIHME BEIECTBA B
IIOBEPXHOCTHOM CJIO€, OPUEHTAIUSI MOJIEKYJI B Pa3pPEKEHHBIX U HACBIIIECHHBIX CI0AX. Y paBHEHUS
cocrosiHust MoHocinosi [TAB (uaeansHoro nByxmepHoro rasa mno ®oismepy).

6. IloepxHocTHbIe TieHKH HepacTBOopuMbIX [TAB. IloBepxHOCTHOE (IBYXMEpHOE) AaBlICHUE,
METOJIbI €ro usMepeHus. M3oTrepmbl MOBEPXHOCTHOro AaBiieHUs. OCHOBHBIE THIBI IJICHOK:
ra3oo0pasHblie, KHUAKHE, TBEpAbIE. Y CIIOBUS MEPEeX0/1a MIEHKU OT OJJHOTO COCTOSIHUS K APYroMy.
YpaBHEHUE COCTOSIHHUS JBYXMEPHBIX aZCOPOIIMOHHBIX CI10eB 10 OpyMKUHY.

7.  Opranunueckue [1AB. Knaccuduxanusa [IAB no MonekymasipHOMY CTPOCHHMIO (aHHOHO- U
KaTHOHO-aKTUBHBIC, aM(onuTHBIE, HEMOHOTEeHHBIE). Bricokomonekymspusie [IAB (mpumepst,
oTianuusi OT Hu3KoMoJeKyasipHbIX [1AB). Kinaccudpukanus [TAB no mexanusmy ux AeWCTBUS
(cMaumBaTenu, aucnepraTopsl, Mmoromue BemiecTBa). O6nactu npumenenus [TAB. Ilpo6rema
o6uopazaraemoctu [1AB.

8. Ancopbuus [IAB Ha rpanune pasaena KOHICHCHUPOBaHHBIX (a3 (Ha TpaHUIE pasneina
KHUJIKOCTb-KHJIKOCTb ¥ TBEPJOE TeNo-KHUIKOCTh). [IpaBuiio ypaBHEHHS MOJSPHOCTEH
Pebunnepa. Ilonartue o runpodmibHo-munopmisHomM Oanance (I'JIB). Moauduuupyromee
neiicteue IIAB: rugpodunuzanus u  rugpodobuzanuss MOBEpXHOCTEH. YmpaBieHue
CMauMBaHMUEM B Ipoleccax (proTanuu.

KoninokBuym Ne3.
OO0pa3oBaHue IMCNIEPCHBIX CHCTEM.
JInopuibHbie U JIH0(POOHBIE TUCTEPCHBIE CHCTEMBI.

1. [lonsiTne  NMMOQMIBHBIX  JUCHEPCHBIX  cucTteM. TepMoaMHaMuKa  OOpa30BaHUS
TUO(QUIBHBIX  KOJUIOMJIHBIX cuUCTeM. KpuTepuit caMONpOU3BONBHOTO AMCIEPTUPOBAHUS
Pebunnepa-lllykuna. YcnoBust 00pazoBaHus THOPUIBHBIX CUCTEM.

2.  Muuenno6pazoBaHue B pacTBopax ITAB. Kputnueckas KOHLIEHTPALIHs
mutnemiooopazoanus (KKM). OcuHoBuble wmeroabl ompeneneHuss KKM. Owmnupuueckue
3akoHoMepHoCcTH u3MeHeHns KKM 1 MUHUManbHOTO 3HaU€HUs! TOBEPXHOCTHOTO HATSKEHUS Ha
rpanuue pazzaena [IAB - Bo3nyx B romonornueckux psgax [TAB.

3. Crpoenne npsMbIX U 00paTHBIX MHUIIEIUT TIPU Pa3IMYHBIX KOHIEHTparusax [TAB. Munemist
[NapTiu-Pebunnepa n Mak bena. CmelanHble MULIEIUTBI.

4. TeopMoauHaMMKa MHIEIO00pa30BaHUA: TeIUIOBble 3¢ (dekThl, auarpamMma (ha3oBBIX
cocTosiHUH, TemnepaTypHas 3aBucumoctb KKM; Touka Kpadra. Touka momyTHeHUs.

24



5.  Comobmmzamus B pactBopax [IAB. OTHocuTenbHas CONMOOMIHM3AINS, 3aBUCUMOCTh OT
Temreparypbl W KoHueHTpamuu. ConroOwnm3anus B HEBOIHBIX cpefax. [IpakTmueckoe

MPUMEHEHUE MHUIICIUIIPHBIX CUCTEM (B XUMHUH, CHHTE3€ TOJIUMEPOB, OHMOJIOTHH, MOIOIIee
JICUCTBUE).
6. JlucriepraiiiOHHBIE METOJIBI MOJYYCHUS TUCTICPCHBIX CUCTEM (30JICH, IMYJIbCH, IIEH,

asposonei). JlucreprupoBaHue TBEPABIX TNl Kak (PU3NKO-XMMHUYECKHH MpOIiecc 00pa3oBaHUs
HOBOW moBepxHocTH. Teopust I'puddurca: ycroBue caMorpou3BOIBHOTO PACIPOCTPAHEHHUS
TpemuH. Oddexkr PeOunnepa: W3MEeHEHHE IPOYHOCTH M IUIACTUYHOCTH, KakK CJEICTBUE
CHIDKCHUS] TIOBEPXHOCTHOM SHEPTHM TBEPABIX TENl. TepMOAMHAMUYECKUE YCIOBHS NPOSBICHUS
apdexra Pebunnepa. BimsHue XuUMHUYECKOW NPUPOABI TBEPABIX TeI M IHKUIKOCTEH Ha
BO3MOXHOCTH ero nposiienus. [Ipaktuueckoe npunoxenue 3¢dexra Pebunnepa. [lentuzanus.
7. Konnencannonnsie crocoObl MOTy4eHUs! AUCHEPCHBIX CUCTEM. XUMHUYECKUE U (PHU3UKO-
XUMHUYECKHE CIMOCOObI KOHJCHCAIMH. YCIOBHUS, HEOOXOAMMBIC Ui MONYy4YeHHsS 30Jei, B
npolecce XMMHUYECKHX peakiuid (mpumepbl). MeToasl MONMyYeHHsS MOHOIUCIIEPCHBIX 30JIEH.
[TyTu ynpaBieHus CTENEHBIO TUCTIEPCHOCTH.

KonnoxkBuym Ne4.
JIEKTPONOBEPXHOCTHbIE SIBJICHUSI B JHCIEPCHBIX CHCTeMAaX.

1. [BoitHoii  onextpuueckuid  cmoit  (JDC).  Ilpuumnasl  obOpazoBanus  [1OC.
TepMoauHaMuyeckoe paBHOBECUE TOBEPXHOCTH pasziena (a3 ¢ y4eTOM IEKTPUUECKON SIHEPTUH.
2. Crpoenue JIOC: momenp miockoro kouaeHcatopa  (I'enbMrosbly), ydeT TemIoBOro
JIBUKEHUST MOHOB (Mozenb ['ym - YenmeHa); poib XMMHUYECKOW MpPHUPOJAbI MOHOB (Teopus
[lIrepna). OO6mmit W DJEKTPOKMHETHYECKUM NOTEHUUANbl. M3MEHEHHE NOTEHUHAIa B
3aBUCUMOCTH OT pACCTOSIHUS OT MOBEPXHOCTH  JUIsl  CHWJIBHO U CJ1abo0 3apsbKEHHBIX
MOBEPXHOCTEH; BIMSHUE KOHLIEHTPALIUU U 3apsiia HOHOB AJIEKTPOJIUTA.

3. DIeKTpOKMHETHUYECKHE SIBJICHUS: DIIEKTPOPOpe3; 3JIEKTPOOCMOC; MOTEHIMAN TEYCHUS;
noteHuuan ocefanus YpasHeHue ['enpMronpna-CMonyxoBckoro. @akTopsl, BIHAIOIINAE Ha
WHTEHCUBHOCTD JIEKTPOKMHETUYECKUX SIBICHUH. DJIEKTPOKMHETUYECKUN TMOTEHIMaN, TI'paHuLa
CKOJIb)KEHUS. MeTolbpl ONpeneicHus] DIIEKTPOKMHETHYECKOro MoTeHuuana. lIpaktuueckoe
IIPWIOKEHUE DJIEKTPOKMHETUYECKUX SBJIECHUH. OJIEKTPOKANWIUISAPHBIE SBJICHUA. YpaBHEHUE
JIunnmana.

4. Crpoenne wmuuemn ruaposoneid. BiusHue wuHauddepeHTHBIX M HEUHAUPPEPEHTHBIX
anekTponuToB  Ha crpoenue JIDC. Ilepesapsimka 305€il moa AEUCTBHEM BJIEKTPOJIUTOB.
N3osnexktpudeckas Touka. BiusHue pazauyHbIX (PaKTOPOB HA OOLIMH M 3JIEKTPOKHMHETUYECKUIN
noteHuan (pa3daBieHne U KOHIICHTpUPOBaHUE 3015, Iuanu3, pH, remneparypa).

5. Hounsiii oOmen. YpaBHenue Hukonbckoro. JInotponusie psaasl. MOHOOOMEHHbBIE CMOJIBI.
I[Tporeccel HOHHOTO 0OMEHa B MIPUPOJIE U TEXHUKE (IIPUMEPBI).

YCcTOoMYMBOCTh W 3BOJIIOIHS TUCHEPCHBIX CUCTEM.
1. [lonarue o006 arperaTMBHONW ¥ CEIMMEHTAIIMOHHOW YCTOMYHMBOCTH JTUCHEPCHBIX CHCTEM.
[Ipouecchl, Beaylue K MOTEpE arperaTMBHOM YCTOMYMBOCTH: W30TEPMHUYECKAsl TMEPErOHKa,

KOQIECLIEHUsI, Koaryisiuus. Posib TEIIOBOroO NBUKEHUSI B CEIMMEHTALIMOHHON U arperaTuBHOU
YCTOMYUBOCTH.
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2.  ®akTOphl arperaTMBHON YCTOWYMBOCTH JUCHEPCHBIX CHCTEM. TepMoIuHaMHuYecKas
YCTOMYMBOCTh TOHKHUX IUICHOK. PackimHuBaroniee pnasieHue no Jleparuny. MonekynspHas
COCTaBJISIOLIAs PaCKJIMHUBAIOLIETO  JABJICHUS, Y4YeT MOJIEKYJISIPHOI IIPUPO/IBI
KOHTaKkTUpylomMx (a3 u ¢opmbl yacTull (TOHKHE IUIGHKH M C(EepHuecKue YacTHIIbI).
DNEeKTPOCTaTUUECKAsl COCTABJIAIONIAs PACKIMHUBAIOLIETO JABJICHUS, €€ CBSI3b CO CTPOECHUEM
muddy3non yactu [IDC. PacknuHuBaromee maBJieHHE UIsI CHIBHO W CJIa00 3apsoKeHHON
noBepxHoctu. Ilpupoma  ycTOMYMBOCTHM  AMCIEPCHBIX  CHCTEM, CTaOWIM3HUPOBAHHBIMU
nuddy3apiME criosiMu 1o Teopuu 1JIDO.

3. @axTophl CTaOWIM3aUUU JTUCHEPCHBIX cuUcTeM. D(QeKTuBHAs YHOPYrocTh IJICHOK C
aacopoumonnsiMu  cinosimu [TAB.  Dddextst  Imbbca u  Mapanronu-I'u60ca.
OneKTpocTaTUUECKasi ~ COCTaBJSIOIIAsl — PAaCKIMHUBAIOLIErO  JaBieHus 1o  [leparuny.
['napoauHaMUuecKoe CONPOTUBIIEHUE MPOCIOWKH CPENbl BBITEKAHUIO, BA3KOE COCTABIISAIOLIEE
packnuHHBaromero AasieHus. CTpykrypHo-mexanudeckuit 6apeep (CMB) mo PebGunuepy.
YcnoBus, ompenenstonme BbICOKylo 3¢dektuBHOCT CMb.  Peonmorumyeckue cBOHCTBa
aacopOunonusix cnoes [TAB. Durponuitaslii paktop. CMeranHbie PaKTOPHI.

4. OcHoBbl Teopuu ycroiunBocTd U koarynsuuu JJIPO. OcobeHHOCTH KOAryssiuu 30Jei
JNEKTPONIUTaMU, UX OOBsiCHEHHs ¢ Touku 3penus teopuu [JIDO. Ilopor koarymsuuu u
KPUTHYECKOE 3HAYEHHE 3JIEKTPOKMHETUYECKOro MOTEHIMaNa ¢ Touku 3peHus teopuu JJIDO.
3aBUCUMOCTh IOpOra KOaryJsiiMM OT pa3Mepa U 3apsaja koaryiaupyrouiero vona. Koarymsmus
CHWJIBHO M CJ1a00 3apsuKeHHbIX 30i1ei. KoHLIeHTpalMoHHas U HeUTpanu3allMOHHAs KOAryJsius.
Ob6ocunoBanmne mnpaBwia Llymene-T'apan u kpurepust Ditnepca-Kopda B teopun JIDO.
SIBneHne «HenpaBUIIbHBIX» PAIOB P KOATYIISILUU.

5. 3aBUCHUMOCTH CKOPOCTU KOAryJsllUU OT KOHIIEHTPAIMH AJIEeKTpoinToB. KuHeTnka ObICTpOit
koarymsiuu 1o CMOIyXOBCKOMY. OCHOBHBIE IOJIOKEHUS TEOPUM MEJIEHHOM KOoaryisiuuu
(dykc). Opro- M mNepUKUHETHYecKas Koaryiasuus. DiIoKymsnus, TIeTepoKoaryssius,
agarynsuus. [IpuMeHeHne KoarynssHTOB U (PIIOKYIISIHTOB JJIsSi OYMCTKU BOJIBI.

6. Aospozomu. Kiaccudukanus a’po3onell Mo arperaTHOMY COCTOSHHIO YacTHUI[ ITUCTIEPCHOMN
¢da3pl. Metoasl TONy4eHHS adpo30Jieid. MOJEKyJIsIpHO-KMHETHYECKHE CBOMCTBA a’pO30JieH.
Oco0eHHOCTh INEKTPUUYECKUX CBOMCTB a3p030Jiel, MPUYUHBI BOSHUKHOBEHMS 3JIEKTPUUECKOTO
3apsiia Ha MOBEPXHOCTH YacTHIl. DaKTOPhl yCTOWYUBOCTH a3po3osieit. CiocoObl 1 0COOCHHOCTH
paspywenuss ajposoiiei. [IpakTthueckoe wucnonb3oBaHue a’posoner. Pomp  asposoneit B
3arpsI3HEHUH OKPYIKAIOLIEN CPEB.

7. Owmynbeuu. Knaccuduxanus, onpeneneHue THUMA SMYJIbCUM M CTENEHU AMCIEPCHOCTH
KareJb AUCTepcHon (a3pl. OMynbratopsl, IpuHIUI BeiOopa [TAB ans ctabunuzanuu npsMbix U
obpatubix smynbcuid. [lpaBuno bankpodra. Pons T'JIB monexkynsr [TAB B crabunmzanuu
smynbeun. OOpamienue (a3 B smymnbcusx. DakTopsl CTaOWIM3alMA ASMYIbCUH. MeToabl
MOJIy4EeHUS U paspylIeHus sMyibcHil. [IpakTndeckoe npuMeHeHNe SMYIIbCUI.

8. Ilensr. Ctpoenue meH, ux knaccudukanms. KpatHocts nen. [leHooOpa3zoBarenn nepBoro u
BTOPOrO psifa. 3aBHUCUMOCTh YCTOMYMBOCTH TMEHBI OT KOHLEHTpAIMM I€HO0Opa3oBaTessl.
Bnusiaue snekTpoiauToB Ha neHooOpasytomryto crocoOHocTs ITAB. Ilennsie muenku. akTopsl
ycroifunBocty neH. [loHsTHe 0 uYepHbIX IUleHKax. CrocoObl MONyYeHHUs M pa3pyLICHUs MEH.
[TpakTHUecKO€ NPUMEHEHUE TIEH.

Kpumepuu ouenxu (¢ 6annax)
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- 5 6aJIIOB BBICTABIISICTCS CTYNICHTY, €CIIH CTYJCHT JaJl IOJIHbIE, pa3BEPHYTHIC OTBETHI Ha BCE
BOTIPOCHI, IPOJAEMOHCTPUPOBATl YMEHNUE IPUMEHSATh TEOPETUIECCKHIE 3HAHUS TIPH BBITOJIHEHUU
npakTUYecKux 3ananuil. CTyaeHT 0e3 3aTpyJHCHUI OTBETHII Ha BCE JIOTIOJIHUTEIIBHBIC BOTIPOCHI.
- 4 GaJuta BBICTABIISIETCS CTY/ICHTY, €CIIM CTYJCHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJTHAKO JIOMYIICHBI HETOYHOCTH B OTPE/ICIICHUU OCHOBHBIX TIOHSTHIA.

- 3-2 GaJia BBICTABJISETCS CTYACHTY, €CJIH MPU OTBETE HA TEOPETUICCKUE BOMPOCHI CTYJACHTOM
JOIYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMMOOK B TOJKOBAHUU OCHOBHBIX MOHSTHIA. 3aMETHBI
poOeIbl B 3HAHUHM OCHOBHBIX METO/IOB. TeopeTndecKue BOMPOCH B IIEJIOM H3JI0KCHBI
JOCTAaTOYHO, HO C TIPOITyCKaMH MaTepuaiia. FIMEIoTcs IpUHIUITHAIbHBIC ONTHOKH B JIOTUKE
MOCTPOCHHUS OTBETA Ha BONpoc. CTYACHT HE PEIIWII 3a/1a4y WIH [IPU PEIICHUH JTOMYIICHBI
rpyObI€ OITUOKY;

- 1-0 6amioB BEICTABIISCTCS CTYJEHTY, €CIIM OTBET HA TEOPETHUECKUE BOTIPOCHI CBUCTEIHLCTBYET
0 HETIOHUMAHHHU M KpaifHe HETIOJITHOM 3HAHUW OCHOBHBIX MOHSATHIA U MeTOI0B. CTYyIEHT HE CMOT
OTBETHUTH HU HA OJMH JIOTIOTHUTEIHHBINA BOTIPOC.

TpebdoBanusi kK 0(popMIIeHUIO 0TUYETA 0 JIaDOpPATOPHOI padoTe

JIaGoparopHast paboTa JOKHA COCTOSITH U3 CIIEIYIONINX TJIaB:

TUTyNbHBIN JTUCT.

Onucanue uenu padoThl.

[IpenocraBnenue KpaTKuX TEOPETUYECKUX CBEICHHIA.

OnucaHyne TEXHUYECKOI0 OCHALIEHUSI U METOJIMKH [TPOBEJICHUS IKCIIEPUMEHTA.

[TomryueHHbIe B X0/1¢ IPOBEACHUS SKCIIEPUMEHTA PE3YIbTATHI.

AHanu3 JaHHBIX, OJYYEHHBIX B X0/1€ IIPOBEICHUS SKCIIEPUMEHTA.

[TonBenenue UToro, GopMyIupOBKa BHIBOJOB

NoabkowhE

Kputepun onenkn (B 0aj1ax)

- 0 GayIJI0B BBICTABIISIETCS CTY/IEHTY, €CIIM CTYJCHT He MpeAcTaBUI 0POPMIICHHBIH OTUET O
nabopaTopHO# paboTe;

- 1 GaJi1 BBICTABISETCA CTYACHTY, €CIIU CTYIEHT JOMYCTHUII OIIMOKU B 0(hOpMIIEHUH OTUETa
0 J1abopaTopHOii paboTe U B pacuérax;

- 2 GaJia BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT 0(OpMIIT OTYET O opMe U He
JOTYIIIEHO OMIMOOK B pacu€Tax M COJICpIKaHHH;

Bomnpoce! 1Jist yCTHOTO onpoca:
1. OcHoOBHBIE TIPU3HAKU OOBEKTOB KOJUIOUIHOW XHUMHUHU.

2. Knaccuukanus IMCepcHBIX CUCTEM U TIPUMEPHI U3 )KU3HU.

3. Crartuveckne METOABI OIpeneNeHus] (M3MEpeHHs) MOBEPXHOCTHOTO HaTshKeHus. Ux
XapaKTEPUCTHKA, JOCTOMHCTBA U HEIOCTATKH METOJIA

4. TlomycTraTHUeCKHUEe METOJbl M3MEPEHHs MMOBEPXHOCTHOTO HATSHKEHHWs. VX XapakTepuCTHKa,
JIOCTOMHCTBA U HEIOCTATKU METOJ1a

5. MHAMHMYECKHE METO/bl H3MEPEHHUs MOBEPXHOCTHOIO HATsSKEHUsA. KX XapakTepUCTHKa,
JIOCTOMHCTBA U HEIOCTATKU METOJ1a

6. T'uapodunbhbie u ruapodoOHbIe TOBepXHOCTH. M30upaTenbHoe cMaunBaHHeE.

7. TlpeacraBnenue o ruapodunsHO-mUNIOGUILHOM Oanance mosuekyn [TAB.

8. Kuaccudpukanus [TAB mo monekynsipaomy crpoeruto. [Ipumepsr [TAB.

9. Knaccupukamms ITIAB mo wMexaHm3My JeHCTBHSL  (CMauuBaTeNd, TUCIIEPTATOPHI,
CTaOMIIM3aTOPHI, MOOIIIME CPECTRA).

10. JIuopunuzamuss u nuodobusanus moBepxHocTel, npumenenue I[IAB s ympaBneHus
npoleccaMy CMaulBaHUsl.
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11. [IpakTyeckoe NpUMEHEHNE IEKTPOKUHETUUECKUX SIBJICHUM.

12. OuncTka KOJIIOUTHBIX cucTeM. J(nanu3. Dnektpoananus. YIbTpaduibTparius.

13. Comobmm3zanus. [TpakTiudeckoe mpruMeHEHUE COTFOOMITN3AIINN.

14. Aspo3onu. OcOOEHHOCTH UX CTPOCHHUS U CBOMCTBA. METOIBI pa3pyIICHHs a3PO30JICH.

15. Omynbcun. CtpoeHue, yCTOMUNBOCTb, METO/IbI MOTYYEHHSI. DMYJIbraTOPHI.

16. Ilensr. CTpoeHue, yCTOMYMBOCTH, METOIbI IOJTYyYCHUS.

Kpumepuu ouenxu (¢ 6annax)

- 2 Oasia BBICTABIISIETCS CTYACHTY, €CIIU CTYJEHT PACKPbLJI B OCHOBHOM TEOPETHYECKHIT BOIIPOC

- 1 Ganna BBICTaBISIETCS CTYICHTY, €CJIA MIPH OTBETE OMYIICHO HECKOJIBKO CYIIECTBEHHBIX
OIINOOK;

IIpumepsbI TeCTOBBIX 3aaHU I

1. Hanuume n30bITKa CBOOOTHOM SHEPTHUHU Ha TIOBEPXHOCTH pazjeia (a3 o0ycIOBIEHO:

=

TOJILKO pa3InYreM KOHIICHTpAIUil BelecTBa B IBYyX (azax;

TOJIKO Pa3JIMYUEM arperaTHOro COCTOSHUS BEIICCTBA;

3. HECKOMIICHCUPOBAHHOCTBIO MEXKMOJICKYJIIPHBIX B3aMMOJICHCTBHI HA TIOBEPXHOCTH II0
CpPaBHEHHUIO C 00BEMOM;

4. Oomnee BBICOKOW HSHEprHel B3aWMOJICHCTBUS MOJIEKYJ Ha TOBEPXHOCTH [0 CPaBHECHUIO C

00BEMOM.

N

2. PazHocTh 1aBneHuil B 00beMHBIX (pazax, pa3/ielIeHHbIX HCKPUBIEHHONW TOBEPXHOCTHIO,
BO3pacTaer C:
YBEJIMYEHUEM G}
YBEJIMUEHUEM paJNyca KPUBU3HBI;
YMEHBILIEHUEM C;
YMEHbILIEHUEM pauyca KPUBU3HBL;
MOBBIIIEHUEM TEMIIEPATYPHI;
YMEHbILIEHUEM TEMIIEPaTYPBhI.

ok wdE

3. 3akon Tomcona — KenpbBHHA JICKHUT B OCHOBE:
KaluUIIPHOW KOHCHCAIIUU;
MIPOIIECCOB 00pa30oBaHusl HOBOH (ha3bl;
M30TEPMUYECKON MEePETOHKHU;
peKylepanuu JeTy4YuX pacTBOPUTEINIEH;
BCEX Ha3BaHHBIX MPOIIECCOB.

agrwdE

Kpurepun onenkn (B 0a/i1ax)

- 0 6ayITOB BBICTABIISIETCS CTYIEHTY, €CITH KOJIHMYECTBO MPABMIIBHBIX 0TBETOB 0 %0;

- 3 GaJju1a BBICTABIISIETCS CTY/ACHTY, €CIIM KOJIMUYECTBO MPaBUIbHBIX 0TBETOB 30 %0;

- 5 6aJITOB BBICTABIISICTCS CTYICHTY €CITM KOJMUYECTBO MPAaBMIIBHBIX 0TBETOB 40 %;

- 10 6aoB BBICTABISETCS CTYACHTY, €CIIM KOITMYECTBO MPAaBUIbHBIX 0TBETOB 60 %0);

- 15 GamoB BBICTABISIETCS CTYACHTY, €CITH KOJTMYECTBO MpaBWiIbHBIX 0TBeTOB 80 - 100%.

5. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

5.1. IlepeyeHb OCHOBHOH W IOIOJHUTEIbHON y4eOHOM JINTepaTyphbl, HOOX0AMMOM 1JIs1
O0CBOCHUA JUCHUIIJIMHBI
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a) OCHOBHAas1 JIUTepaTypa:
1. Myxkun E.JI. Kommonanas Xumusi :y4eOHUK A1 YH-TOB U XHMHKO-TEXHOJIOT.BY30B
/E.l.I1yxun, A.B.IleprioBa, E.A.Amenun — M.:Beicmias mikomna, (1992, 2002, 2004, 2012) c.
2. 'enppman, M. U. Komnonanas xumus [ DneKTpoHHBIH pecype] : yueoHuk / M. U. I'enbdman,

O. B. KoBanesuu, B. II. IOctparoB .— U3x 6-¢, crep. — CII6. : Jlans, 2017 .— 336 c. —
(Yuebnuku nns By3oB. CrnenuanbHasi aureparypa). JlocTyn K TEKCTY 3JIEKTPOHHOIO H3JaHUS
BO3MOJKEH 4epe3 DIEeKTPOHHO-OuOIrmoTeunyro cucreMy usnareiabctsa "Jlans" .— ISBN 978-5-

8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book_name>>.
3. Bonkos, B. A. Komnounnas xumus. [ToBepXHOCTHBIE SIBICHHMS M TUCIIEPCHBIE CHUCTEMBbI

[DnexTpoHHBI pecypc] : yuebnoe mocodue / B. A. BonkoB .— U3n. 2-e, ucnp. — CaHkr-
[TerepOypr :Jlanb, 2015 — 672 c. — (YueOHuku i By30B. CrenuaibHas JIUTEPATypa).
JlocTym K TEKCTy DJEKTPOHHOTO W3JaHHUS BO3MOXEH uepe3 DIEKTPOHHO-OMOIMOTESUHYIO
CHUCTEMY A31aTeIbCTBA "Jlaup" — ISBN 978-5-8114-1819-0 —

<URL:http://e.lanbook.com/books/element.php?pll_id=65045>.

0) NOMOJIHUTE/IbHAS JIUTepaTypa:

1. IlpakTMKyM 01O KOJUIOMJAHONH XUMHUU (KOJUIOMJHAs XHUMHS JATeKCOB U IOBEPXHOCTHO-
AKTUBHBIX BEIIECTB) : y4. MOCOOME JJISi CTYJCHTOB XMMHKO-TEXHOJOTHY. CIEL. BY30B / IMOJ
pen.P.2.Helimana .— M. : Beiciias mkona, 1972 .— 176 c.

2. Bepexuuxos , B. H. KonnongHas XxuMus noBEpXHOCTHO-AKTUBHBIX BEIIECTB [DIEKTPOHHBIN
pecypc] : yuebHoe mocobue / B. H. Bepexnuxos , U. U. I'epmamesa , M. FO. Kpeicun .—
Canxkr-IlerepOypr : Jlanb, 2015 .— 304 ¢. — (Yuebuuku 1is By30B. CrieninaiabHas TUTEPATYpPa).
JocTym K TEKCTy DSJEKTPOHHOTO W3JaHHUS BO3MOXKEH uepe3 OJEeKTPOHHO-OMOIMOTEYHYIO
CUCTEMY U3]1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL:http://e.lanbook.com/books/element.php?pll_id=64325>.

Ilepeyenb MeTOAMYECKUX YKa3aHUM 1JIsl CAMOCTOSITEIbHON PaGoThI CTYICHTOB

1. HUsanoma C.P. Komnounnas xumus: Y.1/C.P.1BanoBa,®.b.IlleBnsikoB — Yda PUO baml'V,
2005 - 120 c.

2. UsanoBa C.P., Ilermsxo ®.b., Kazapesuiy C.A. Kommoumnas xumus. U.2. (YdeOHoe
nocobue). 2007. Yoa. PUO. baml'V.

3. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHOCTHBIE siBIeHUS. MeTOIMUYECKUE YyKa3aHUS
JUISL KOHTPOJISL CaMOCTOSIT eJIbHOM paboThl ctynentos, 2005, PULL baml'V, 51 c.

4. AxmerxanoB P.M., Manunckas B.II. Ilonmyuenune u cBoiicTBa JHO(GOOHBIX 30JIEH.
Mertonnyeckue yka3zaHHs 110 BBIIOJHEHHIO JIAOOPATOPHBIX M TPaKTHYECKUX paldoT Io
kosmouaHoM xumuu, 2006, PULL baml'VY, 44 c.

5. Manunckas B.I1.,, AxmerxanoB P.M. IlonyueHue u CBOWMCTBA KOJUIOMJIHBIX PAaCTBOPOB.
Vuebnoe mocodue, 2011, PULL baml'VY, 68 c.

6. Manunckas B.IIL., AxmerxanoB P.M. [loBepxHocTHbIE siBJIeHHs. YuyeOHOe mocobue, 2012,
PUL baml'V, 100 c.

5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH « UHTEepHET» U
NMPOrpaMMHOI0 00ecneYeHusl, He0OXOUMBIX JIJIsl 0CBOEHHS TUCHHIJIHHBI

1. DnekTponHas 6ubnmoreunas cucrema «b baml¥Y» - https://elib.bashedu.ru/

2. DnekTpoHHass OWOIHOTEYHAas CHCTeMa «YHHBEPCHTETCKas OWOIMOTeKa OHIAMH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa U3aTebcTBa «Jlanby - https://e.lanbook.com/

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

5. YuusepcaibHas bas3bl maHabix EastView (ocTym K 37€KTPOHHBIM HAyYHBIM KypHajaam) -
https://dlib.eastview.com/browse
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6. Hayunas nsnextponHas Oubnumoreka - elibrary.ru

(mocTynm K BJEKTPOHHBIM HayYHBIM

xKypHaiam) - https://elibrary.ru/projects/subscription/rus_titles_open.asp

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

OeccpodHbie

8. Microsoft Office Standard 2013 Russian. JloroBop Ne 114 ot 12.11.2014 r. JInnen3uun 6eccpounsie

6. MaTtepuajibHO-TEXHUYECKas 0a3a, HEOOXO0AUMAs VIS OCYLIECTBJIEHHs 00pPa30BaTEeIbHOI0

npouecca mo IMCHUIIJINHE

HaunmenoBanue OcCHaIEeHHOCTHh CelHaJIbHbIX IlepeyeHb JIMUIEH3UOHHOTO
cnenraJbHbIX noMelleHUuil ¥ moMeleHuil 1J1s NPOrPaMMHOI0 o0ecneyeHms.
NOMEIeHUH U CaMOCTOSITEIbHOI padoThl PexBHM3UTHI NOATBEPKIAIOLIETO

noMeIleHni JJis JOKYMEHTAa

CaMoOCTOATEIbHOM
padoThI

1. yueOHas aynuropust
AJIS1 IPOBEIEHUs
3aHATHH JeKINOHHOT0
THHA:

aynuropus Ne 405
(xumax xoprmyc),
aymuropus Ne 311
(xumax xopryc),
aymuropus Ne 310
(xumax xopryc),
aymuropus Ne 305
(xumdak xopryc).

2. yyeOHas1 ayAuTOpPHUS
AJIS1 IPOBeIeHUs
3aHATHH CEeMHMHAPCKOTro
THNA: 1aboparopus Ne 121
(xumax xopryc),
nmabopatopust Ne 407
(xumax xopryc),
nmabopatopust Ne 412
(xumax xopryc).

3. yueOHast ayaiuTopusi
AJIS1 IPOBEIEHUs
rPYNIOBBIX H
HHIHBUIYATbHBIX
KOHCYJIbTALMIA:
aymuropus Ne 405
(xumax xopryc),
aymuropus Ne 311
(xumax xopryc),
aymuropus Ne 310
(xumax xopryc),
ayauropust Ne 305
(xumdak xopryc).

4. yyeOHas1 ayAuTOpHUS
AJIS1 TEKYIIEro KOHTPOJIst
U TPOMEKYTOYHOI
aTTecTalHM: ayIUTOPUs
Ne 405 (xumopak koprryc),
aynuropus Ne 311
(xumdaxk xoprmyc),
aypuropus Ne 310
(xumdaxk xoprmyc),
aynuropus Ne 305
(xumdak xopryc).

S. momeueHus IS

Aynurtopus Ne 405
VYuebOHast MeOelb, yueOHO-HaTJIsI THbIE
mocobus, 10cKka,HOyTOyK,MyJIbTUME 1A~
npoektop Mitsubishi XD3200U, skpan ¢
anekrponpuBoxom 300*400cMm Spectra
Classic.
Aynurtopus Ne 311
YueOHas meOenb, yaeOHO-HATIISTHBIC
mocobus, Tocka, HOYTOYK,IPOSKTOP
Mitsubishi XD 600U, skpasn ¢
anekTponpuBoaoM Projecta 183*240cm
Matte white.
Aynutopusi Ne 310
VYuebOHast MeOelb, yueOHO-HaTJIsI THbIE
ocoowus1, T0CKa, HOYTOYK,MyJIbTHMeT1a-
npoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244*183.
Aynutopus Ne 305
YuebHas meOenb, yaeOHO-HATIISTHBIC
ocoOwus, 10cKa, HOYTOYK,MyJIbTHMeT1a-
mpoektop Mitsubishi EW230ST, skpan
HacteHHBIN Classic Norma 244%183.
JlaGopatopus Ne 121
VYueOHast MeOelb, yueOHO-HarJIsI IHbIE
nocoOusi, HabOp XUMUYECKOH MOCYIBI,
koMIuiekT mebenn BHP,
AKBaIUCTUILIATOP, AOCKa ayauTopHas A
(32)3, nocka xaccuast/2002r, MEKPOCKOTI,
Hacoc, PMC "Honomerpus",
nH(pOPMAIMOHHBIH CTEHA, BU3KO3UMETP
d=0,54 (10 mt.), Bu3ko3umetp d=1,16 (5
IIT.), IEPUONIECKasi CHCTEMa
Menzeneesa (2mr.), croa 2-X TyMO., CTOI
2-x Tym0.,moacTaBka-kadeapa.
Jladopatopus Ne 407
Y4ebOHas Mmebelb, yaeOHO-HATTIS THBIE
mocobus1, HabOp XMMHUIECKOH ITOCYHI,
mpudOp, yCTaHOBKA.
JladopaTopus Ne 412
YueOHas MeOenb, yueOHO-HATIISTHBIC
rocoOust, HAOOp XUMHUYECKOHN TTOCY 1B,
ra3oMerp
Yuranbuslii 321 Ne 1
Hayunslit u yueOHbIH (oHA, HAYyIHAS
nepronuka, [IK (MoHOGIIOK) - 3 mmiT.,
HeorpanmdeHHbIN goctyn K Ob6C u B/

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Jorosop Ne 104 ot 17.06.2013 1.
JIuuensumn GeccpouHbie

2. Microsoft Office Standard 2013
Russian. ToroBop Ne 114 ot
12.11.2014 r. JInen3un GeccpoyHbie
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CaMOCTOSATEIbHOM
padoThI:

quTanbHbIN 3271 No |
(r1aBHBIN KOpITYC),
YUTANBHBIN 3271 No 2
(dusmat kopmyc-
y4ueOHOE), UUTATBHBIN
3an Ne 5 (ryMaHUTapHBII
KOPITyC), YNTATBHBIA 3aJ1
Ne 6 (yueOHBIH KOpITYC),
YHUTaJIbHBIHA 3a1 Ne 7
(TymMaHUTapHBIH KOPITYC),
naboparopust Ne 206
(xumdak xoprmyc),
nabopatopust Ne 209
(xumdaxk xoprmyc),
nabopatopust Ne 419
(xumdak xopryc).

6. [Tomemenue nias
XpaHeHHUs U
NpoPUIAKTHYIECKOT0
00C/Iy)KUBAHMSA Y4eOHOT0
000py10BaHus:
naboparopus Ne 013
(xumdak xopryc).

KOJIMYECTBO MOCAJ0YHBIX MecT — 76.
Yuraabublii 3aa Ne2
Hayunblit u yueOHbIN QOHI, HAyYHAS
nepuouka, [IK (MoOHOOIIOK),
MOJKIIIOYEHHBIX K cetn MHTepHeT, — 8
IIT., HeOTrpaHU4eHHbIH foctyn k ObC u
B/1; konmuuecTBO mocagouHbiXx MecT — 50.
YuranbHblii 321 Ne 5
Hayunerit u yueOHBIN GOHI, HAyIHAS
nepronuka, [IK (MoHOOMOK) - 3 T,
HeorpanmdeHHbIH qoctyn kK O5C u B/I;
KOJIMYECTBO ITOCATOYHBIX MECT — 27.
YuranabHblid 327 Ne 6
Hayunslit 1 yueOHbIN QoHI, HaydHAS
nepuoaunka, [TK (MoHOOIOK) - 6 1T,
HeorpanuueHHslit Joctyn k ObC u BJI;
KOJIMUeCcTBO nocao4Hbix Mect — 30.
YuranbHslii 3271 Ne 7
Hayunsrit u yueOHBIN (OHI, HayIHAS
nepronuka, [IK (MoHOOMOK) - 5 T,
HeorpanuueHHblt joctyn k ObC u BJJ;
KOJIMYECTBO MTOCATOYHBIX MecT — 18.
Jladopatopus Ne 206
YueOHas MeOelb, yueOHO-HaTIIsI THBIC
rmoco6us, Memanka MarautHas EcoStir
(1.51,300-200000/MuH,miathopma
nuam.120mm,0e3 HarpeBa), Melaika
marautHas [19-6110 (go 11, c momorp.
120C), memanka marautHas 119-6110 (o
11, ¢ mogorp. 120C), memanka MarHUTHAs
I13-6110 (mo 11, ¢ momorp. 120C),
MeIIajaKa MarHUTHAs ¢ mogorpesom [19-
6110M, Memrangka MarHuTHas C
nozporpesom [19-6110M, Mukpockor,
MHOTO()YHKIIHOHAJIBHOE YCTPOHUCTBO
KyoceraFS-1030MFP, HoyTOyK
HPPavilion, npoextop BenQMP612C,
HOyTOYK HP 6820sT2370 17 WXGA,
monurop 19" Samsung 931BWSFVTFT,
cuctemuslii 6110k IntelCore B xomruiekre,
namsatb NransTS 4G, ctyn UCO/gepn/
(6mr.), HoyTtOyk ASUSKS52JE
15.6"/IntelCorei3 370 M/DVD-
RW/CAM/WiFi/Win7BASIC.
Jladopatopus Ne 209
YueOHas MeOenb, yueOHO-HATIISITHBIC
moco0us1, KOMIBIOTEP B COCTABE:
cucremHsblit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, mouuTop 20"
Samsung, MHOTO(YHKIIOHATBHOE
ycTpoicTBO (mpuHTEep/KOoTHp/ckanep) FS-
1030 MFR, npunTep na3epHBIi
MOHOXpOMHBIH Samsung ML-3310D,
O6puduHr npucraska, kpecio «IIpectmx»,
TyMO0uKka MoOwiIbHas, ctyn "[Ipectik",
CTOJ MUCBM., CTOJI HChM., cTyd UCO
JlaGopatopus Ne 419
VYueOHast MeOenb, yaeOHO-HATIISITHBIC
moco6us1, MHOTO(YHKITHOHAIEHOE
ycrpoiictBo HP Laser, mianieTHbi
kommbroTep Apple iPad 64 GB Wi-Fi +3G
Uepnsiii A4-1.00IT1,641°b ¢ uexiom,
KOIIMPOBaJIbHBIN annapar,

31




KOITHPOBAJBHBI ammapar
JlaGopatopus Ne 013
Kommaekt mebenun BHP, Becsr GR-120
(120r*0,1mr) BHYTp. KaIuOpOBKa, C
noBepkoii, nentpudyra OITH-8,
MHOTO()YHKIIMOHAJILHOE YCTPOHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snektpomiuTka.
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punioxenne Ne 1

MMUHOBPHAYKH POCCHUUA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICHIEI'O OBPA3OBAHUSA
«BAIIKAPCKHUI T'OCYJIAPCTBEHHbIA YHUBEPCUTET»

COJEPKAHUE PABOYEHN ITPOI PAMMBI

JUCHHUILTHHBI Kosnonanas xumus HA 7 ceMecTp
_OYHaAA_
Bug pabotsl O0BeM QUCIUATIIAHEI
O6mas tpyapoeMkocts aucuurinssl (3ET / yacos) 4/144
Y4eOHBIX 9acOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTeem:
JIEKIIUHT 20
MPAKTUICCKUX/ CEMIUHAPCKUX
71a00PaTOPHBIX 48

JIpyrux (CpymnroBas, MHIUBUIyaIbHAS KOHCYJIbTAIIMS U UHBIC BUJIBI
yueOHOM NesTeNbHOCTH, IPelyCMaTPUBAIOIINE pabOTy 00yJarouxcs

¢ mpenojapareneM) (OKP) 1,2
Y4eOHBIX 9acOB Ha CAMOCTOSATEIbHYIO paboTy obydaromuxcs (CP) 13
Y4eOHBIX YacOB Ha MOJTOTOBKY K

sKk3aMmeny/3adety/muddeperupoBanaomy 3auery (KoHTpomn) 61,8

@dopMa KOHTPOJIA: IK3aMeH 7 ceMecTp
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OcHOBHas

u ®opma
dopma U3ydeHHs] MaTepHaIOB: JIEKIIUH, JIOTIOJTHUT TEKYILEro
IIPAKTUYECKHE 3aHSITHS, CEMUHAPCKUE eJIbHas KOHTPOJISt
Ne 3aHATHS, 1a00paTOpHbIE PaboTHI, IuTepa- 3ananus no yCIeBaeMOCTH
/o Tema u conepxanue camocTosTellbHas paboTa U TPYAOEMKOCTh Typa, CaMOCTOSITENIbHON | (KOJIJIOKBUYMBbI
(B yacax) peKOMeH]T | paboTe CTYAEHTOB | , KOHTPOJIbHbBIE
yemasi paboThI,
CTYJCHTaM KOMITBIOTEPHBI
Beero |JIK | TIP/CE [P [cpC | (HOmepa © TeCTL H T.IL)
M U3 CIHCKA)
Benenue. OCHOBHEBIE 3a/1a4U U
HaIpaBJIEHUs KOJUIOMIHOM XUMUHU.
OOBEKTHI KOJUIOUIHON XUMHUH B
nanoxumuu. Knaccuduxamus J1C. OCH. -
KomnoniHo-XxuMHYECKUE OCHOBBI. ) KOJIJIOKBUYM,

1 I'panuua pasnena ¢a3 ee CuI0BOE MOJIE. 2 2 pa 1-3 MGT%HHIITCZK I;e TECT, YCTHBIN
Crymienne TepMOAMHAMUYECKUX I[0111.2n = | HOCODI 1,2, onpoc
(GyHKUIUH B OBEPX. CJI0€, BIUSHHUE pa i
TEMIIEpaTyphbl HA TEPMOJUHAMUYECKHE
(YHKIIMN TOBEPXHOCTHOTO CIIOSL.

(mpobnemHast IeK1usl).

[ToBepXHOCTHOE HATSKEHUE U

MEXMOJIEKYJIIPHOE B3aUMOJIEICTBHE B

KOHJICHCUPOBAaHHBIX (pa3zax. l\/gmtbasﬂoe OCH. T
HaTsDKEHME Ha TpaHulle IBYX (a3.

2 CBoOopaHast HEPTUs TBEPIOTO TEa. 2 2 pal-3 MeTo6)11/1qf02K Ize KOILTOKBUYM,
Binsaue KpuBU3HBI TIOBEPXHOCTU Ha II)[;)III_ZH W= | HOCODHA 2,2, reet
paBHOBECHE B OJJHOKOMIIOHEHTHOM
cucreme. 3akoH Jlamacca. Kanwsipabie
sBieHusi. CMaunBanue. KonnyecTBeHHbIE
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XapaKTepUCTHKH, U30UpaTeIbHOE

cMaurBaHuue. Poib cMaunBaHus B

KanWUIAPHBIX ABJICHUSIX. MeTo bl

M3MEpEeHUs TOBEPXHOCTHOIO HATSKEHUS U

yJ1€1bHON TOBEPXHOCTHOM dHEprus

TBEPAbIX TEJ.

Ancopburonnoe pasHoBecue ['nb06ca.

ITAB, I1MB, ITHB. Pa6ota ancopOuum.

[IpaBumno Tpaybe-/ltoxio. YpaBHeHue OCH. JT-

HIumkoBcKoro. DKcrepruMeHTaIbHas ' KOJJIOKBUYM,
noBepka ypaBHeHus [ n60ca. 2 pa -3 MeTogmqfczK Ige TECT, YCTHBIN
OrnpenenieHre MOJIEKYJISIPHBIX KOHCTAHT ’HOIII' ZH = | HOCODMA 1,2, ompoc

[TAB. Knaccudukanus u coBpeMeHHBII pa 1-

acnekT npumMeHeHus [IAB. Accoptument

ITAB.

JIByxmepHoe cocrosinue [IAB B

a71cOpOLIMOHHOM CJlo€. YpaBHEHHE

COCTOSIHUS, CTPOCHHE a/1COPOIIMOHHBIX OcH. nut-

cinoeB HepacTBopuMbIX [TAB. 2 pa 1-3 Meronnueckue zgg:omz:?gi%
IIpumenenne ITAB i ynpasienus Homn. nut- | nocodus 1,2,6 > Y
IpoLeccaMi CMayuBaHUs U pacTEKaHUSI. pal-2 ompoc
IMunpodobuzanus, rugpodunrzaus

ITOBEPXHOCTEH.

Oco6eHHOCTH MOJIEKYIISIPHON aacopOIuu

n3 pactBopoB. [IpaBuiio ypaBHUBaHUA OCH. 1u1-

nonspHocTel Pebunnepa. Ancopouus 1'_3 M

ANEKTPOJIUTOB, U30UpaTENIbHAS U 2 pa CTOMIHCCKIE KOJIOKBHIYM,
HOHOOBMEHHAs 87ICOPOIIHA. Hom. nut- | mocobwus 1,2,3 TeCT
HNonooOMennnku. Posb 0OMeHHOM pal-2

azicopOnuu.

OO6pa3zoBanue JUCTIEPCHBIX CUCTEM. OcH. ut-

OCHOBBI TEpPMOAMHAMUYECKON U 2 pa1-3 MeTtoagnueckue :;)?Tnomgﬁﬁ
KuHETH4ecKoi Teopuu. ObpazoBaHue Hom. nut- | mocobwus 1,2,4 Y
HOBOM (hasel mo ['n606cy-Donpmepy. pal-2 onpoc
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[Ipouecchl KOHAEHCAUUOHHOTO U
nucnepraiuonHoro oopaszosanus J1C B
TEXHUKE, IPUPOJE, TEXHOJIOTUH.
JInounpHbIe KOIOUIHBIE CUCTEMBI.
Tepmonnnamuka. O6pa3oBanue
nroduIbHBIX 30Jei. Kputepuit
Pebunpnepa-lllykuna. Kputnueckue
sMyJibcuu. Muiemioo0pa3oBaHue u
comobunuzanus B pactsopax [TAB.
dusukoxumug Mororero anercrsus [1AB.

DneKTpuUecKrue CBOMCTBA JUCTIEPCHBIX
CUCTEeM. DJIEKTPOKHUHETUYCKUE SIBJICHHUSI.
Crpoenne ID2C. Auddy3nonnas 4actb
J3C st cuIbHO U cl1abo 3apsSKEHHBIX

IIOBEPXHOCTEH. BinsHue Ocn. -

nHIuPepeHTHBIX HeMHANBHEPEHTHBIX 2 pa -3 Meronmieckie KOJIOKBHYM,
5JIEKTPOJIUTOB H el pUUeCcKOil Jlom. mat- | nocom 1,2,5 eet
a7IcopOIIMu Ha o, P5 U S TTOTEHIIUABI. pa -2

Crpoenue mutemn JMopoOHBIX 30JeH.

MeTobl H3y4eHUs IEKTPOKUHETUIECKIX

SBJICHUH, MX MPAKTUYECKOE MPUMEHEHHE.

VY CcTONYNBOCTD JUCIIEPCHBIX CUCTEM.

ArperaTHBHAas U CETUMEHTAIIMOHHAS OCH. -

ycTon4uuBOCTh. [Ipoueccsl, Begyue K '

HapyLIECHUIO arperaTuBHON YCTOMYMBOCTH. 2 pa 1-3 Meronueckie KOILTOKBIYM,
PacknunuBarolee naBlieHUE I10 Jon. mar- | nocobus 1,2,6 teet
Jlepsiruny, ero cocrapistomue. GakTops pa1-2

arperatuBHoil ycrouusoctu JIC.

OcHoBbl Teopun koarynsunu [JJIDO0O. OCH. 11-

Kuneruka xoarymsiiuu. [Ipasuno '

ITysbiie-Tapyui, kprrepuii Diinepca- 2 pa 1-3 MeTo6)1quc1<1/Ie KOJUIOKBHYM,
Kopda. Crabunuzanus 1modoOHbIX 305€i. II)[;)TII_ 2JII/IT- noco6us 1,2,3 TecT

DakTOpHI CTAOMITN3AIINH.
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MonekynsapHO-KMHETUYECKUE CBOMCTBA OcH. nut-

10 JC. Duddysus. Ocmoc B JIC. pa1-3 Meroanueckue KOJUJIOKBUYM,
CemumeHTanmoOHHO-TU( G Yy3MOHHOE Horm. mut- | mocobus 1,2,4 TeCT
paBHOBECHE. pa 1-2
JlaboparopHas pabota Ne 1 «[Tonyuenue OcH. Su- OdopmieH.
KOJIJIOUIHBIX PACTBOPOB» pa 1-3 Meroeckie OTYET TIO

11 nabopaTopH.

Jlomn. mut- | mocodus 1,2

pa 1-2 pabore
JlaboparopHas padora Ne 2 OdopmieH.
«OrpeienieHue mopora KoaryJssiun Oc. - OTY€T 10

pa1-3 MeTtoauueckue

12 J1a00paTOpH.

Homn. mur- | mocobus 1,2
pa 1-2 pabote
JlaboparopHast pabota Ne 3 OdopmiteH.
. OcH. nut- ..
«CeTMMEeHTAIIMOHHBIN aHAJTH3 OTYET TIO
pa 1-3 Metoanueckue

13 n1abopaTopH.

Hom. nut- | mocobus 1,2

pa 1-2 pabote
JlaboparopHas pabota Ne 4 OCH. - O(b?pMneH.
«Inexrpodopes» OTUET 1O

pa1-3 MeTtoauueckue

14 n1abopaTopH.

Homn. nmut- | mocobus 1,2
pa 1-2 pabote
JlaboparopHast pabota Ne 5 «AcopOiust OCH. - OdopmieH.
Ha TIOBEPXHOCTH TBEPJIOC TEJIO - PACTBOP» pa 1-3 MerTommueckiie OTYET 10
15 nabopaTopH.
Jom. nut- | mocobwus 1,2
pa 1-2 pabote
JlaboparopHast pabota Ne 6 OcH. nut- Odopmiten.
16 «[ToBepXHOCTHBIE SIBJICHHUSI» pa1-3 MeTtoauueckue OTYET 1O
Hom. nut- | mocobus 1,2 71ab0paTopH.
pa 1-2 pabote
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Bcero

81

20

48

13
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PeliTMHT mu1aH AMCUUIIMHBI (IPUJIOKeHHE 2)

KOJ'IJ'IOI/II[HaSI XUMUA

Hampasnenune noarorosku 04.03.01 Xwumus

Kypc 4, cemectp 7

Buabl yueOHol nesareabHoctn | bamn 3a Yucno bannsl
CTYJEHTOB KOHKPETHOE | 3aJaHMii 3a [V TV Iy P—
3aJjaHne ceMecTp
Monayasb 1
Texkyuuii KOHTPOJIb
1. Jlomaraue 3a1anus 2 3 0 6
(oopmieHME TAOOPATOPHBIX
pabor)
2. YCTHBIN O1Ipoc 2 2 4
1. Aynuropnas pabota 5 2 0 10
(KonmnokBuymbr)
Py0e:xHbIli KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
Moay.as 2
Texkymui KOHTPOJIb
1. Jomarinue 3agaHust 2 3 0 4
(opopmenue nabopaTopHBIX
pabor)
2. YCTHBIN O1Ipoc 2 2 4
2. AynutopHas pabota 5 2 0 10
(KonnokBuymbr)
Py0e:xHbIli KOHTPOJIb
1. Tecr 1 15 0 15
Bcero 35
[oompuresbHbIe 6AIBI
1. Ctynenueckas onummnuaia 0 5
2. IlyGnukarus craTei 0 3
3. YuacTtue B KOHpEepeHIun 0 2
Bcero 10
ITocemaemocTs (0a/1/1b1 BHIYUTAIOTCS U3 001eH CyMMBbI HAOPaHHBIX 0aJ1J10B)
1. TlocenieHue TEKIMOHHBIX 0 -6
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3aHATUU

2. Tlocemnienne 1abOPaTOPHBIX
3aHATUN

HNToroBblii KOHTPOJIb

1. Dx3ameH

30
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