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1.

(c opuenmayuel Ha Kapmuvl KOMNEMeHYuUll)

B pesynbraTe ocBoeHus 00pa30BaTeILHOM MPOrpaMMbl 00yJArOIIHIACS TOJIKEH OBJIAICTh
CIICTYIOIIUMU pe3yabTaTaMH O0yICHHUS TI0 JTUCIUILIHHE:

HepequL IJIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU pE3yJbTaTaMU O0CBOCHUSA 06pa30BaTeJ’[LHOﬁ NnporpaMmmbl

Pesynbratel 00ydeHus

®opmupyemasi KOMIETEHIUS (C
yKa3aHuEeM KoJia)

M¢E4a
-HUEC

3HaHUuA

TCOPCTUYCCKHUEC OCHOBBI 0a30BBIX
XUMHWYCCKUX NUCHUITIINH

OIIK-1 criocobHOCTHIO
BOCIIpMHUMATh, pa3BUBATb U
UCII0JIL30BATh TEOPETHUCCKUE
OCHOBEI TPAAULIMOHHBIX U HOBBIX
pa3nenoB XUMUH IIPU PELICHUN
poeCCHOHANIBHBIX 3a1a4

CTaHJIapPTHBIE METO/IbI IOJTyYEHHUS,
UICHTUQUKAIIIN U UCCIIeI0OBAaHUS
CBOWCTB BEIIECTB U MATEPUAJIOB,
npaBuiia 00paboTKu U 0popMIIEHUS
pe3ynbTaToB paboTel, HOpMBI Th

OIIK-2 BinageHneM HaBLIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHUHTETHUYECKUMHU U
aHAJUTUYECKUMHU METOJAaMH
MOJTYYCHHS ¥ UCCIICIOBAHMS
XUMHUYECKUX BEIIECTB U PEAKIIUN

3HaTh: OCHOBHbIE ICTOYHUKH HAYYHOU
WH(pOpMAIIUH 110 XUMHUH

OIIK-5 crmocoOHOCTHIO K TIOHCKY,
00paboTKe, aHAMM3y HAYYHOUM
uHpopmaruu u GopMyIUPOBKE Ha
UX OCHOBE BBIBOJIOB U
NIPEUI0KEHU N

OCHOBHbBIE XapaKTEPUCTUKHU U CBOWCTBA
KOMIIOHEHTOB XUMHYECKUX
IIPOU3BOJICTB; TUIIBI U CTEIICHb
BO3JICHCTBUS XUMHUYECKUX
MPEANPHUATHI Ha OKPYKAIOIIYIO CPELLy;
npaBuia paboThl HAa 000PYIOBAHHUH U
TEXHUKH 0€30MacHOCTH

OIIK-6 BrnageHneM HOpMamMHu
TEXHUKU 0€301MaCHOCTH U YMEHHEM
peann30BaTh UX B JTA0OPATOPHBIX U
TEXHOJIOTUYECKHUX YCIOBUSIX

3HaTh: 000PYAOBAHHE U IPOTPAMMBI
NpeIHa3HaYEHHbIE JUUIS IPOBEICHUS
CUHTE3a U UCCIIEI0BAHUE PA3JIMYHBIX
®X CBOMCTB BEIIECTB.

[IK-2 BiageHneM HaBLIKAMU
MCIOJIb30BaHUS COBPEMEHHOM
anmnapaTypsl py MPOBEACHUN
HAY4YHBIX HCCIIEIOBAHUM

OcCHOBHBIE TTOHATHS U 3aKOHBI XUMHUU

IIK-3 BnageHHEeM cCUCTEMOM
byHIaMEHTaTbHBIX XUMUYECKUX
MMOHATHH U METOI0JIOTMYSCKUX
ACTIEKTOB XUMUH, PopMaMH U
METOJaMU HayYHOTO MO3HAHUS




3HaTh: OCHOBHEBIE 3aKOHBI XUMHUH U
CMCKHBIX HAYK

[TK-4 crnocoOHOCTHIO0 TIPUMEHSTD
OCHOBHBIE €CTECTBEHHOHAYYHbBIE
3aKOHBI TP OOCYKJICHUH
HOJIyYeHHBIX PE3YIbTATOB

yMEHUs

BBIIIOJIHATE CTAHAAPTHBIC HeﬁCTBHH
(xmaccudukanys BEMIeCTs,
COCTaBJICHUE CXEM IPOIIECCOB,
cucreMaru3sanusa JaHHbIX 1 T.H.) C
y4€TOM OCHOBHBIX MOHSATUH U O0IITUX
3aKOHOMEPHOCTEH, (OPMYIUPYEMBIX B
paMKax 6a3OBI)IX XUMHUYCCKUX
JAUCIHUITIINH

pelaTh TUIOBBIE yueOHbIE 33/1a4H 10
OCHOBHBIM (0a30BbIM) XUMHUYECKUM
TUCLMILINHAM

OIIK-1 ctocoOHOCTBIO
BOCIIpMHUMATh, pa3BUBATb U
UCIIO0JIb30BaTh TEOPETUUCCKUE
OCHOBBLI TPAAUIIMOHHBIX U HOBBIX
pa3aesioB XUMUU IIPU PELLICHUN
npodeccnoHaBHBIX 3a1a4

MMPOBOAUTE MPOCTHIC XUMHUYCCKUC
OIIBITHI IO MpeAIara€MbIM METOJUKaAM

OIIK-2 BimafgeHneM HaBLIKAMU
XUMHUYECKOTO IKCIIEPUMEHTA,
CHUHTETUYECKUMHU U
aHAJUTUYECKUMHU METOJAMH
MOJTYYCHHS ¥ UCCIICTOBAHUS
XUMHUYECKUX BEIIECTB U PEAKIIUN

YMeTb: MoJIb30BaThCs IEUYATHBIMH U
AIIEKTPOHHBIMU HCTOYHUKAMH
WH(pOpMAIIUH 110 XUMHUH

OIIK-5 crmocoOHOCTHIO K TIOHCKY,
00paboTke, aHAIM3y HAYIHOM
nHpopmaruu u GopMyITMPOBKE Ha
UX OCHOBE BBIBOJIOB U
MIPEUI0KEHU N

VMmeTs:

HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA
M3MEPEHUS] OCHOBHBIX IMApaMETPOB
TEXHOJIOTHYECKOT0 TpoIecca

OIIK-6 BiameHreM HOpMaMU
TEXHUKU 0€301MaCHOCTH U YMEHHEM
peann30BaTh UX B JTAOOPATOPHBIX U
TEXHOJIOTHYECKUX YCIOBHUAX

YMeTh: IpOBOAUTH SKCIIEPUMEHT Ha
Hay4YHOM 000PYJOBaHUH, IPOBOJAUTD
00paboTKy pe3yJbTaTOB U U3MEPEHUN C
HCIOJIb30BaHUEM
CHEIHATM3UPOBAHHBIX KOMITBIOTEPHBIX
MIPOTPAMM.

I1K-2 BiageHueM HaBLIKAMU
HCITOJIh30BaHUS COBPEMEHHOM
anmnapaTtypsl IpU IPOBEACHUN
HAy4YHBIX HCCIIE0BAHUN




HpI/IMeHSITB OCHOBHBIC 3aKOHbI XUMHHU

[1K-3 Bnanenuem cucremoit
byHIaMEHTATBHBIX XUMUYECKHX
HOHATUI U METOJ0JIOTUIECKUX
aCIIeKTOB XUMUH, (hopMamMu 1
METOJJaMH HAy4YHOTO MTO3HAHUS

YMeTh: NpUMEHITh OCHOBHBIE
€CTECTBEHHOHAYUYHBIE 3aKOHBI U
3aKOHOMEPHOCTU Pa3BUTHS
XMMHUYECKON HAyKHU IIPU aHAJIN3E
IIOJy4EHHBIX PE3YJIbTATOB

[1IK-4 ciocoOHOCTBIO NPUMEHSTH
OCHOBHBIE €CTECTBEHHOHAYYHBIE
3aKOHBI IIPU O0CYKICHUU
MOJTy9eHHBIX PE3YIbTATOB

Bnanenus
(HaBbIKH/
OIBIT
JeATeNbHO-
CTH)

Bnagers:

HaBbIKaMU pabOTHI C yueOHOM
JINTEPATYPOI TTO OCHOBHBIM
XMUMHYECKUM JUCHUILIMHAM

OIIK-1 criocobHOCTHIO
BOCIIpMHUMATh, pa3BUBATb U
UCII0JIb30BATh TEOPETHUCCKUE
OCHOBEI TPAAUIIUOHHBIX U HOBBIX
pa3enoB XUMUH IIPU PELICHUN
poeCCUOHANIBHBIX 3a/1a4

0a30BLIMH HaBBIKAMH MMPOBEACHUA
XUMHYECKOTO OKCIICPUMEHTA U
0(pOpMIIEHHUS €r0 Pe3yIbTaTOB

OIIK-2 BianeHneM HaBLIKAMU
XUMHUYECKOTO SKCIIEPUMEHTA,
CUHTETUYECKUMU U
aHAJUTUYECKUMHU METOdaMH
MOJTYYEHHUS U UCCIICTIOBAHUS
XUMHUYECKUX BEIIECTB U PEaKIU

BnaneTs: HaBbIKaMU IMOUCKA U
MEePBUYHOM 00pabOTKH HAYYHOU U
HAyYHO-TEXHHUYECKOW HHPOPMALIUU

OIIK-5 crmocoOHOCTHIO K TTIOUCKY,
00paboTKe, aHAIM3y HAYYHOU
nHpopmaruu u GopMyITUPOBKE Ha
UX OCHOBE BBIBOJIOB U
MIPEUI0KEHU N

Bnagers HaBbIKaMu paboThI Ha
XUMHYECKOM 000py/I0BaHUH,
MPUHIMIIAMU pacuéra
TEXHOJIOTUYECKUX PEKUMOB

OIIK-6 BiaxeHreM HOpMaMHU
TEXHUKH 0€30MaCHOCTU U YMEHHEM
peann30BaTh UX B JTAOOPATOPHBIX U
TEXHOJIOTUYECKHUX YCIOBHSIX

Brnaners: ocHOBamu HpO6OHOI[FOTOBKI/I
U TIPOBEACHUA pa3JINYHBIX BUJIOB
(I)I/IBI/IKO'XI/IMI/I‘IGCKOFO aHaJikn3a.

Brnasers: HagambHBIMU HaBBIKAMU
paboThI CO CrIeUATN3UPOBAHHBIM
Hay4YHbIM 000pyI0OBaHHEM

T1K-2 BnageHueM HaBBIKAMU
HCIIOJIb30BaHUS COBPEMEHHOM
anmnapaTypsl py MPOBEACHUN
Hay4HBIX HCCIIEIOBAHUM

Brnagets: Cucremoii ¢pyHIaMeHTAIBHBIX
NOHSATUN XUMHUH.

TIK-3 BnameHueM cuCTEMOM
(GyHIaMEHTATbHBIX XUMHYECKUX
MMOHATHUH U METOI0JIOTMYECKUX
ACTIEKTOB XUMUH, POopMaMH U
METOJaMHU HAyYHOTO MO3HAHUS




Bitagets: OCHOBHBIMHM METOIaMU [TK-4 crnocoOHOCTHIO0 TIPUMEHSTD
aHaJM3a 1 00pabOTKU MOTYYCHHBIX OCHOBHBIC CCTCCTBCHHOHAYYHBIC
3aKOHBI TP OOCYKJICHUH

pe3yIbTaToB
MOJYYEHHBIX PE3yJIbTAaTOB

2. Leab u MecTO AMCUHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPorpaMMbl

Jucnmmnmaa «KoumonaHas XuMus» OTHOCHTCS K 6a30601 9aCTH.
JucuuniuHa uydyaercst Ha 4 kypce B 8 ceMectpe.

ens kypca KOUTOMIHON XUMHUHU — 03HAKOMHTH CTYJEHTOB C OCHOBAMH COBPEMEHHOTO YUYCHHS
O JUCTIEPCHOM (HAHO) COCTOSIHMM BEIIECTBA, NMOBEPXHOCTHBIX SBJICHUSX B JUCIIEPCHBIX CHCTEMaX,
JaTh MPEJCTaBICHUE O TEOPETUUECKOU M HKCIIEPUMEHTATILHOM 0a3e, a TakkKe 0 MEXIUCITUTUTHHAPHOM
XapakTepe U 00 OCHOBHBIX NMEPCHEKTHMBAX W TMpoliemMax 3TOW OOMMPHON 00sacTH XUMHUHU. 3aJadu
Kypca — JaTh 4€TKO€ MpeACTaBIeHUE O (PyHIaMEHTaJbHBIX TEOPETHUECKUX U IKCIEPUMEHTATBHBIX
OCHOBaX KOJUIOMJHOW XHUMHUU B €€ COBPEMEHHOM COCTOSIHMH, a TaKXe MMOHWMAaHHWE TPHPOIBl H
MEXaHU3MOB TPOIECCOB, MPOTEKAOIINX B MUKPOTETEPOTEHHBIX CHCTEMAX.
JI71s1 OCBOCHMSI TUCTIUTUTMHBI HEOOXO0IMMBI KOMITETEHITNU, C(HOPMUPOBAHHBIC B paMKaX U3YYCHHS

CICAYIOIUX JUCITUTIIINH:

b1.b.05 DKOHOMHKA
b1.b.06 MaremaTuka
b1.5.09 ®dusuka
b1.b.10 Heoprannueckas xumus
bl.b.11 AHaJIUTUYECKAS] XUMUS
b1.b.12 Opranuueckasi XUuMHUst
b1.b.13 dusnueckas XUMUS
3. Conep:xanue padoyeil nporpaMMbl (00beM TMCUUIIJIMHBI, TUIIBI M BUIbI Y4e0HBIX

3aHATHI, Y4eOHO-MeTOAHYeCKOoe o0eceyeHne caMoCTOSITeIbHOM PadoThI 00y4al0IIUXCsi)
Coneprxanue pabodeid mporpamMmsel peacraBiieHo B [Ipunoskernun Ne 1 .
4. @oH/1 O1LIeHOYHBIX CPEACTB MO JUCHHUIIUHE
4.1. IlepeyeHb KOMIETEHUHH € yKazaHMeM 3TanoB UX GOpMHUPOBAHHMS B IpoLecce OCBOCHHA

oOpa3oBartebHOIl mnporpamMmbl. OnucaHue mnokKa3arejieili W KpUTepHEB OLCHUBAHUSA
KOMIIETeHI[HIl HA Pa3JIMYHBIX ITanax ux GopMUPOBAHNS, ONIMCAHNE KA OLeHUBAHUS




Koa u popmyiupoBKa KOMIETEHIMH
OIIK-1 crmocoOHOCThIO BOCTIPUHUMATD, PA3BUBAThH U MCIIOIH30BATh TEOPETUICCKIE OCHOBBI TPATUITMOHHBIX U HOBBIX Pa3eliOB XUMUU TIPH
perieHuu Tpo(ecCHOHAIBHBIX 3a7a4

[Inanupyemsle
pe3yabTaThl 00ydeHus: | Kpurepuu oneHHBaHUS PE3yJAbTATOB 00yICHHS
Sran (yposer) (mokazarenu 2 («He 3 4 («Xopo1o») 5 («O1an4HO»)
OCBOCHMS KOMIICTCHIIHH AOCTHKCHUA ynoBieTBoputell | («Y10BIETBOPUTEID-
3aJJaHHOTO YPOBHS BHOY) HO»)
OCBOEHUS
KOMIIETEHIU)
3HaTh: 3arpynHseTcs B HNwmeer Nwmeer Nwmeer yvetkoe,
TEOPETUYECKHE | OINpe/IeIeHUH IpEeJICTaBICHHUE O IpEJICTaBICHHUE O LIEJIOCTHOE
OCHOBBI 0a30BbIX 0a30BBIX CoJiep’KaHuun COJIep’KaHuU MIpeJICTaBICHHE O
XUMUYECKUX MIOHATHUH U OTJIEIbHBIX OCHOBHBIX y4EOHBIX COJIep’KaHUU
JTUCLMIUINH (GOpMYyTUPOBKE | XUMHUYECKUX KypCOB 0 XUMUH, OCHOBHBIX
OCHOBHBIX JTUCIUIUINH, 3HAaeT 3HAeT TEPMUHOJIOTHIO, | XUMUYECKUX KYPCOB U
1 atam (ypoBeHb) 3aKOHOB XUMHH | TEPMHUHOJIOTHIO, OCHOBHBIC 3aKOHBI U 00mmx

OCHOBHBIE 3aKOHBI
XHMUH, HO JIOTTYCKaeT
HETOYHOCTH B
dbopMyITHpoBKax

MOHUMAET CYITHOCTb
o0mux
3aKOHOMEPHOCTEH,
U3y4aeMbIX B paMKax
0a30BBIX XUMUYECKUX
JTUCIUIIAH

3aKOHOMEPHOCTSIX
XUMHAYECKHX
MPOIIECCOB,
M3y4aeMbIX B PaMKax
OCHOBHBIX
XAMUYECKUX
JICIIUTUTHH




2 3tan (YpoBEHb)

3arpyHsaeTcs
HHTEPIPETUPOBATH
pe3yJbTaThl
OTHOCHUTEIILHO
IIPOCTBIX
XUMHNYECCKUX
IIPOLIECCOB C
HCII0JIb30BAHUEM
o01umx
MPEJCTABICHUN U
3aKOHOMEPHOCTEH,
M3y4aeMBIX B
paMKax 6a30BBIX
XUMHNYECKHX
JUCLIIINH

YmMmeer
COCTaBJISITh CXEMBI
MIPOLIECCOB C
HCIIOJIb30BaHUEM
3HAHHUI OCHOBHEIX
XUMUYCCKUX
JUCIUILINH, HO
JIOITYCKAET OT/ACIIbHBIE
HETOYHOCTH TIPH
bopMynupoBKe
YCJIOBUMI
OCYILIECTBJIECHUS TAKUX
MPOIECCOB

YmMmeer
MIPOTHO3UPOBATH
pe3yJabTaThI
HECIIOXKHBIX
IMOCJICIOBATCILHOCTEH
XUMHAYECKUX PEaKIHil
C y4eToM 00IIuX
3aKOHOMEPHOCTEN
MPOLECCOB,
M3y4aeMbIX B paMKax
OCHOBHEBIX
XUMHAYECKUX
JTHUCITUTLINH

YMers: He ymeer

BBITIOJIHSTh 1.
CTaHJapTHbIC KJIaCCH(PHUITPOBA
JICHCTBHSA Thb BEIICCTBA,
(xmaccuduxarnms COCTaBIISATh
BEILIECTB, CTPYKTYPHBIE U
COCTaBJICHUE CXEM MIPOCTPAHCTBEHH
IIPOLIECCOB, pIe (hOPMYITBI
CUCTEMaTH3aIUs OCHOBHBIX
JTAHHBIX U T.IL.) C KJIACCOB
Y4E€TOM OCHOBHBIX OPraHUYECKUX U
TIOHSATUN U 001X HEOPraHUYECKUX
3aKOHOMEPHOCTEH, COCIUHCHMM,
hopmMyTUpyEeMBIX B Ha3bIBaTh
paMKax 6a30BBIX BEIIIECTBA B
XUMUYECKUX COOTBETCTBUU C
TUCITUTITAH HOMEHKJIATYpOH

NIOITAK

YMers:

pelarhb He ymeer
TUTIOBBIEC y4eOHbIE pemiarb
3a/1a4M 10 OCHOBHBIM TUTIOBBIE
(6a30BbIM) 3a/1a4u U3
XUMHYECKUM 0a30BBIX
JTUCHUILTHHAM KYpCOB XUMHUH,

HO JIOITyCKaeT
OTIENbHBIE
OLINOKHA

VYwmeer pemath
TUTIOBBIE 33]Ia41 U3
0a30BBIX KypCOB
XUMHH

YmMeer pemars
KOMOWHHPOBAHHBIE
3amayn u3 0a30BBIX
KypCOB XUMHH

YmMeer pemarb
3a7a4H IOBLIIIEHHON
CJIO’KHOCTH U3
0a30BBIX KYPCOB
XUMHH




Bnagers: Buianeer Buianeer

HaBbIKaMH HaBbIKaMU HaBbIKaMU
paboThI ¢ yueOHoi NOMCKa y4eOHOU | BOCIIPOM3BEICHUS
JUTEPATYPO 1O JIMTEPATYpbl, B | OCBOCHHOTO

OCHOBHBIM T.4., C

XUMHYECKUM WCIIOJIb30BAHUE | IO OCHOBHBIM

JUCLUIUTMHAM M 3JIEKTPOHHBIX | XUMHUYECKUM
pecypcos JUCLUIUIMHAM

yuebHOro Marepuana

Bnaneer
HaBbIKaMU
CaMOCTOSATEIBHOTO
HN3YUCHUA OTACIBbHBIX
pasnenoB yueOHOM
JUTEPATYPHI 110
OCHOBHBIM
XUMHUYECCKUM
JUCHUIIJIMHAM U
00Ccy)IeHUS
OCBOEHHOTO
MaTepuaia

Bianeer
HaBBIKAMU
KPUTUYECKOTO
aHaJin3a yueOHOM
uH(popMaLuu 1o
OCHOBHBIM pazjiesiaMm
XAMUH,
(bopMyIupOBKHU
BBIBOJIOB U Y4acCTHSI B
JIICKYCCHH IO
yueOHBIM BOIIpOCaM

Kon n ¢popmysimpoBka KomMneTreHIMU
OIIK-2 BianeHreM HaBBIKAMH XHMHUYECKOTO SKCIIEPUMEHTA, CHHTETHYECKIMH ¥ aHAJTUTUICCKUMHU METOIaMH TTOJTyISHHS U UCCIIETOBAHUS
XUMUYECKUX BEIIECTB U PEAKIUN

Otan [Inanupyemslie Kputepuu onieHrBanus pe3yabTaToB 00yUeHHs
(ypoBeHb) pe3ynbTaThl
OCBOCHHUS 00y4eHUS
KOMIIETCHITH (mokazarenu 3
2 («He
u JOCTHKECHHUS («Y 1OBIETBOPHUTEIIBHO 4 («Xopo1o») 5 («OTan4HO»)
yIIOBJETBOPUTEIILHOY)
3a/IaHHOTO YPOBHS »)
OCBOEHUS
KOMIICTCHITUH)
[TepBorit 3HaTh: 3aTpymHsiercs B BEIOOpe Nmeet obmee 3HaeT cTaHaapTHBIC METOIBI 3HaeT cTaHaapTHBIC
Tar CTaHIapPTHBIC METO/IbI METoda IOJIYyYCHU, npeacraBjICHUEC O MMOJIy4€HUH, I/II[CHTI/ICI)I/IKaI_II/II/I H | MCTOABI IMOJY4YCHUS,
(ypOBeHb) IOTY4YEHHS, UIeHTU(OUKATIAA U METOJAax IMOIYYEHNUs, HUCCIIENOBAHUS CBOICTB UIeHTU(UKAINN U
UIeHTU(UKAIAN U HUCCJIEIOBAHUS CBOMCTB AIeHTU(DUKAIIH U PAa3IMYHBIX TPYIII BEIECTB U HUCCIIENOBAHMUS CBOMCTB
HCCIIEIOBAHUS YKa3aHHOI'O BEILECTBA, HE HCCIIEI0BAHUS CBOWCTB MaTepuasoB; npaBuia Th opu | pa3auyHbIX TPy

CBOMCTB BEILECTB U
MaTepuasoB, IpaBuiia
00paboTKH U
oopmiieHus
PE3yNbTaTOB PadoTHI,
Hopmbl Th

3HaeT TpeboBaHUH K
oopmITeHHIO pe3yIbTaTOB
sKcnepuMeHTa u HopM Th

OTIENBHBIX KJIACCOB
BEIIECTB, IPaBHIIAX
Oe3omacHOro oOpamieHus
¢ HAMH U cIIocobax
MPE/ICTABIICHUSI
pe3ynbTaToB
JKCIEPUMEHTA

paboTe ¢ HUMH, OCHOBHBIC
TpeOoBaHUS K 0()OPMIIEHUIO
pe3yJIbTAaTOB SKCIIEPUMEHTA,
HO JIONYCKAeT OT/IeIIbHbIC
HETOYHOCTH

BEIIIECTB M MAaTEPHAJIOB;
NpaBHJIa TEXHUKA
0e30IacHOCTH pH
paboTe ¢ HUMH,
OCHOBHBIE TPEOOBaHUS K
odopmireHnIO
pe3yIbTaTOB
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IKCIICPUMCHTA

Bropoit
aTarn
(ypoBeHb)

VYMeTh:

IIPOBOJIUTH
MIPOCTHIE
XUMHUUYCCKUEC OIIBITHI
10 TIpeIIaraéMbIM
METOIUKaM

YMeer npoBOIUTH
MIPOCTOW aHAIU3 U
OJTHOCTAAUMHEIA CUHTE3
10 TOTOBO# MeToIHKe 0€e3
ohopMIICHHSI IPOTOKOJIA
OIILITOB

YMeer NpoBOAUTH
OJIHO- U
JIBYXCTaJIMHBIN CUHTE3
10 TIpeIaraeMou
METOJIUKE C BEIXOA0M
1IETIEBOTO TTPOJIYKTA
menee 50% ot
3asBJICHHOTO B
METOJINKE; aHATIN3
MOJTYYEHHOTO BEIIECTBA
OJIHUM M3 CTaHIAPTHBIX
MeTo10B. [Jomyckaer
OTHEJIbHBIE OLITHOKNA
pu opopMIICHUN
MIPOTOKOJIA
JKCIIEpUMEHTA

YMeer NpoBOAUTH
OJIHO- Y ABYXCTaAMMHBIN
CUHTE3 0 IIpeAIaracMoi
METOJIMKE C BBIXOJIOM
IEJICBOTO TIPOIyKTa Oosee
50% oT 3asIBIIEHHOTO;
UICHTU(DUKAITUIO U
HUCCIIEN0BaHNE CBOIICTB
MOJTYYCHHBIX BEIIECTB U
MaTepHayioB. Y MeeT
0(OPMIIATH PE3YJIbTATHI
JKCIIEPUMEHTA C
HEOOJIBIIUM KOJIMYECTBOM
3aMeUYaHui

YMmeer
BBITIOJTHSATH
JIEMOHCTPaTUBHBIE
OTIBITHI IT0 XUMUH;
OJHO- U
JIBYXCTaJIMMHBII
CHHTE3 TIO
npejaraeMomn
METOJIMKE C BBIXOJIOM
[EJIEBOTO MPOIYKTa
COTJIaCHO
3asBJICHHOMY B
METO/IUKE; IPOBOIUTH
KOMILJICKCHBIN aHAJIN3
U UCCIIeJIOBaHNE
CBOMCTB MOJYYEHHBIX
BELIECTB U
MaTepuaioB. YMeeT
ohopMIISITh
pe3ynabTaThl
HKCIIEPUMEHTA B
COOTBETCTBUHU C
3asiBIICHHBIMH
TpeOOBaHUAMU
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Tperuit
JTan
(ypoBeHb)

Bnaners
0a30BBIMU
HaBBIKAMU
MIPOBEICHUS
XUMHYECKOTO
IKCIIEPUMEHTA U
o(pOpMIICHHS €ro
pe3yIbTaTOB

Bitaneer HaBbIKaMu
CHHTE3a, HIeHTH(PUKALUU
U U3y4YCHUS CBOWCTB
OT/IEIbHBIX BELECTB

Buianeer
0a30BBIMU HABBIKAMU
CUHTE3a,
UICHTH(QHUKALINN U
W3Yy4YCHHS CBOMCTB
HECJIOKHBIX BEIIECTB

Bitaneer HaBblkamMu
CHHTE3a, NICHTH(PUKALUN U
U3Y4YCHUS CBOWCTB
OTJICJIbHBIX KJIACCOB
BELIECTB (MaTepHaloB),
PaBUIBHOTO
IPOTOKOJIMPOBAHUS OTIHITOB

Braaneer
HaBBIKAMH CHHTE3a,
UACHTU(DUKAIIY 1
M3Y4YECHUS CBOWCTB
BCIIECTB U
MAaTepHaJIoB,
MPaBUILHOTO
MPOTOKOJIMPOBAHUS
OIILITOB

Kon n ¢popmysimpoBka KomMneTreHIMU

OIIK-5 cniocoO0HOCTBIO K OUCKY, 00padoTKe, aHAJIM3Y HAY4YHOIl HH(popManuu U GopMy/JIHPOBKe HA X OCHOBE BHIBOJOB U MpPeJI0KeHHil

Ortan [Inanupyembie Kpurepuu ornieHnBanus pe3ynbTaToB 00yUeHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHHUS 00y4eHUS
KOMITIETEHIH | (TIoKa3aTenu 3
2 («He
u JOCTHKECHHUS («YnoBnerBoputenbHO | 4 («XOpoIIo») 5 («OTan4HO»)
yIIOBJIETBOPUTEIILHOY)
3aJJaHHOTO YPOBHS »)
OCBOCHHUS
KOMIIETCHITUH)
IlepBsIii 3HaTh: OCHOBHBIE 3HaeT 0 OCHOBHBIX 3HaeT NPHHIUIIEI 3HaeT OCHOBHBIE 3Haer o
TaIll HNCTOYHHUKHU HCTOYHHUKAX I/IHq)OpMaI_II/II/I CHUCTEMaTHU3alnnu Haquoﬁ MEPUOANYECCKHUE U3TAHUA 10 JOIIOJITHUTCIIBHBIX
(ypoBeHb) HAy4YHOU CETH UHTEPHET nH(popMarun TeME HAy4YHOU eATeNbHOCTH HCTOYHMKAX MOTYIECHHUS

nH(popMaIuu 1o
XUMUHU

nHbOopMaIH
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Bropoit YMers: YMeer nonb30BaThes YMeer 1onb30BaThCs YMeer 1onb30BaThCs YMmeer

JTan I10JIb30BaThCA CTaHIapTHBIMU KaTaJoroM Hay4yHOU bubnmmorekoii e-library CUCTEMaTU3UPOBATh U

(ypoBeHb) MeYaTHBIMU U MMOMCKOBBIMHU OubIMoTeKON 000011aTh TaHHBIC,
AIIEKTPOHHBIMH IporpaMMaMu MHTEpHETa [I0JIy4YEHHBIE U3
HMCTOYHUKAMHU Pa3IUYHBIX
nH(pOpMALIAU TIO HMCTOYHUKOB
XUMUHU

Tperuii Bnanern: HaBeIkamu | BnaneeT HaBLIKaMU Bnaneer HaBLIKaMu Bnaneer naBrikamu nmoucka | Bnageert

JTan MOUCKa 1 COCTaBJIEHUS 3ampoca noucka MHGOpMaluu B | HHGOpPMAILIUK B HAYUHBIX CHUCTEMaTUYECKUMHU

(ypoBeHb) MEPBUYHOMN y4eOHBIX U3JaHUSX MEePUOIMUECKUX U3TaHUIX HaBBIKAMU TIOWCKA U
00paboTKN HAyYHOU 00paboTKN HAyYHOM
Y Hay4HO- uH(popManuu
TEXHUYECKOU
nHpopmanuu

Kox u popmysiupoBKa KOMIETEHIMH
OIIK-6 Biaanenuem HOpMaMu TeXHHKHU 0€30MACHOCTH M YMeHHEM Peaii30BaTh X B J1a00PATOPHBIX U TEXHOJIOTHYECKHX YCJIOBHUSIX

Oran
(ypoBeHb)
OCBOCHHS

KOMIICTCHITH
u

[Lmanupyemsie
pe3ynbTaThl
oOyueHus
(mokazarenu
JOCTH)KEHUS
3aJJaHHOTO YPOBHS
OCBOCHHMS
KOMIICTCHITHI )

KpI/ITepI/II/I OLCHHUBAHUA PC3YIILTATOB O6y‘~ICHI/I$I

2 («He
yIIOBJIETBOPUTEIILHOY)

3
(«Y 1OBIETBOPUTENHLHO

»)

4 («Xopo1o»)

5 («OTan4HO»)

13




[TepBsIit 3HaTh: OCHOBHbBIE 3aTpyAHseTcsl B 3HAHUU Nwmeert obmiee 3HaeT OCHOBHBIE IPUHIUIIBI | 3HAET MPUHLHUIIBI
aTan XapaKTEPUCTUKU U | OCHOBHBIX XapaKTEPUCTHK | MPEACTaBICHHUE 00 OpraHu3alui XUMHUYECKOTO | OMPEICICHUS
(ypoBeHb) CBOMCTBA Y CBOMCTB KOMIIOHEHTOB OCHOBHBIX MIPOU3BOJICTBA, PETIAMEHT U | SKOJOTHUYECKOU
KOMIIOHEHTOB XUMUYECKUX XapaKTEPUCTHK U TEXHUYECKUE CPE/ICTBA, 0€30MacHOCTH
XUMUYECKUX MPOU3BOJICTB; TUIIOB U CBOWCTB KOMIIOHEHTOB | HEOOXOIUMBIE JIJIst MIPOU3BOJICTB, METOIbI
MIPOU3BO/ICTB; TUIIBI | CTETICHH BO3JCHCTBUSA XUMHUYECKUX KOHTPOJISI U YIIPABJICHUS MPEAOTBPAILICHUS
Y CTEICHb XUMUYECKUX TMPEANPUATAN | TPOU3BOACTB; TUIIOB U | TEXHOJIOTHYECKUM BO3MOJKHBIX aBapuii
BO3JICHCTBUS Ha OKPYKaIOLIYIO Cpeny; CTENEHU BO3/EHUCTBUS IIPOLIECCOM
XUMUYECKUX npaBuiia paboThl Ha XUMHUYECKUX
MPEANPUITHI HA 000pYyIOBaHUU U TEXHUKU | MPEITPHUATUN Ha
OKPYKaIOILYIO 0e30MacHOCTH OKPYKAIOILLYIO CPELY;
cpeny; mpaBuiia npaBuiia paboThI Ha
paboThl Ha 000pyI0BaHUU U
000py/I0BaHUU U TEXHUKU 0€30MacCHOCTH
TEXHHUKH
0€30MacHOCTH
Bropoit YMeTs: YMeeT ucnoab30BaTh YMeeT ucnoab3oBaTh YmMeer BrIOUpaTh YmMeeT onpenenarsb
JTan HCI0JIb30BATh MpOCTENIINEe TEXHUYECKUE | OCHOBHBIE TEXHUUECKHE | TEXHUYECKHUE CPEICTBA U PHUCKU U NPEABUIETH
(ypoBeHb) TEXHUYECKHE CpEICTBA AJIsl U3MEPEHUsST | CpelCcTBa AJis TEXHOJIOTUH C YYETOM MOCJIEJICTBUS aBapuH,
CpeacTBa psiza mapameTpoB U3MEpEeHUs pssa 0€30MacHOCTH UX BO3HHUKAIOIIINE B
U3MepeHust TEXHOJIOTMYECKOT0 apaMeTpoB PUMEHEHUS pe3yabpTaTe 0TKasza
OCHOBHBIX nporecca, HO JIOIyCKaeT TEXHOJIOTMYE€CKOT0 paboThI anmnaparypsl
rapaMeTpoB OLINOKHU nporecca, HO
TEXHOJIOTUYECKOTO JoIycKaeT HeOobIIne
mpotecca HETOYHOCTHU
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Tperuit Bnaners: Buiageer Buianeer Buianeer Bianeer
aTan HaBBbIKAMU MPOCTEHIIIMMH HAaBBIKaMU | 0a30BBIMH HaBBIKAMU MCTOaMH BBIOOpPA METOJaMH pacHe
(ypoBeHb) paboThI Ha paboTHI HA XUMUYECKOM paboThI HA paltHOHATBHBIX HCKOR
XUMHYECCKOM o0opynoBaHuy, XUMHAYECKOM TEXHOIOTHICCKHX P
000pyI0BaHNH, NPUHIUAIIAMH pacuéTa 000py/I0BaHUH, CXeM TPOH3BOICTBA XHMHTICCRHX
IPpUHIHUIIAMM TEXHOJIOTMYCCKUX MPUHILIUIIAMH pacu€ra H MeTOdaMH NpOH3BOICTE.
paC“IéTa PEKHUMOB, HO OOITYCKACT TEXHOJIOI'MYCCKUX YTHITH3AITHH HI)IIHHHHHI\III
TEXHOJIOTMYECKUX OIITMOKH €KUMOB U JIOITYCKaeT 3
p ALY OTXOI0B JHAarHOCTHEH
pEXKUMOB HeOoJIbIINe MPOH3BOICTRA.
HETOYHOCTH XHMHEO-
TeXHOIOTHUYeCKOH
CHCTEMEL.

Kona n ¢popmysimpoBka KoMneTreHIMU
IIK- 2 BragennemM HaBbIKAMH HCI0JIb30BAHHUS COBPEMEHHOI annapaTypsl NPU NPoBeIeHUN HAYYHBIX HCCJIe0BAHUN

Oran [Inanupyembie Kpurtepuu orieHUBaHUS PE3yJIbTaTOB 00yUEHUS
(ypoBeHb) pe3ynbTaThl
OCBOCHHUS 00y4eHUS
KOMIIETCHITH (mokazarenu 3
2 («He
u JOCTH>KEHHS («Y 1OBIETBOPUTEITHLHO 4 («Xopo1o») 5 («OTan4HO»)
yIIOBJIETBOPUTEIILHOY)
3aJJaHHOTO YPOBHS »)
OCBOCHHUS
KOMIICTCHIIHH )

[TepBoIit 3HaTh: 3arpyaHsieTcs B CamocTOsITeNTbHO CamoCTOSITeNTbHO CamocTosiTesIbHO

aTan obopynoBaHue u OTIpeIeNIeHUU 1 ompesenser ompeenseT KOMIOHEHTHI MOAKIIIOYaET

(ypoBeHb) MIPOrPaMMBbI Ha3HAYCHUH KOMIIOHEHTOB | KOMIIOHEHTHI MPUOOpOB | mpubopos. Umeet KOMITOHEHTHI
MpelHa3HauYeHHble | MPUOOpa U MPOrPaMM. Nmeer npencrabienus | npeacTaBIeHUS O npubopos. Nmeer
JUIS IPOBEJICHUS 0 HOPMAJILHOM PEXHME | HOPMAILHOM PEXHUME UX MIPEJICTaBJICHHUS O
CHUHTE3a U uX QYHKIIMOHUPOBAHUS | (DYHKIIMOHUPOBAHUSI. HOPMaJbHOM U
nccaea0BaHue IIpU POBEICHUHN [TpuMeHsieT KOMITBIOTEPHBIE | KPUTHUYECKOM
Pa3IUYHbIX (PU3HKO- OTJIEIbHBIX OTIEpaIIUit MPOTPaMMBbI JIJIs peXHMax X
XUMHYECKUX yrpaBiIeHHUs TPpUOOpoOM (GYHKIIMOHUPOBAHHUSL.
CBOWCTB BEIIECTB. Crniocoben

15




JIMarHOCTHUPOBATH
MPOCTHIE OIIUOKH

puOOpoB U
pOrpaMm
yIpaBiIeHUS
Bropoit YMeTh: IpoBOAUTh | 3aTpyAHSETCS B [IpoBogut otnenbHble | IIpoBOaUT OTHENBHBIE CaMocCTOATETBHO
aTan AKCIEPUMEHT Ha MIPOBEJICHUH omepanuu B X0JIe omepanuu B X0Je OCYIIIECTBIISIET BCE
(ypoBeHb) Hay4YHOM SKCIIEPUMEHTa Ha JKCIIEPUMEHTA Ha HKCIEPUMEHTA HAa HAYYHOM | 3TaIlbl SKCIIEPUMEHT
000pyI0BaHUH, Hay4HOM 00O0pYyI0BaHUHU HAay4YHOM obopynoBanuu 6e3 Ha HaAy9HOM
MIPOBOJUTH WCIIOJI30BAHUU obopynoBaHuu 6e3 00paboTKH pPe3yIbTaTOB 000pyI0BaHUHY,
00paboTKy CHENaIN3UPOBAHHBIX 00paboTku U3MEPEHUH B MIPOBOAUT 00pabOTKY
pe3yIbTaToOB U MpOrpaMm pe3yNnbTaToB CHeUalIn3UPOBAHHBIX pe3yJabTaTOB U
U3MepeHuit ¢ HU3MepeHui B KOMITBIOTEPHBIX U3MepeHuil c
HCII0JIb30BaHUEM CHEIMAIM3UPOBAHHBIX | IpOrpaMmax. HCI0JIb30BAHNEM
CHEeLUAIN3UPOBAHH KOMIIbIOTEPHBIX CHeLHATU3UPOBAHHBIX
BIX KOMITBIOTEPHBIX IporpamMmmax. KOMIIbIOTEPHBIX
IpOrpamM. IPOrpamM.
Tperuii Bnaners: ocHoBamu | 3aTpyaHsieTcs B Brinmonaser otnenbasle | CaMOCTOATENBHO CaMOCTOSTEIILHO
JTaln IpOOONOArOTOBKU | MOATOTOBKE MPOO0 U oIepaluu B XoJ1e BBINOJIHAET OOJIBIIMHCTBO crocobeH
(YpoBeHb) 111 IPOBEICHUS 00BEKTOB 151 IpoOOIOArOTOBKH. orepanuii B Xoze OCYILECTBUTD MOJIHbBIN

pasNUYHbIX (PU3HUKO- | MOCIEIYIOIIErO pOoOONOArOTOBKY MPOCTBIX | LUK
XUMUYECKUX UCCIIeI0BaHMSL. 00BEKTOB IpoOONOArOTOBKU
aHAJIM30B

Bnaners: 3arpynHsercs B nopsake | [IpoBoaut usmepenus, | CaMOCTOSITENIEHO TOTOBUT CnocobeH K
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HayaJIbHBIMU
HaBBIKAMH PaOOTHI
co
CTEUANTN3UPOBAHH
BIM Hay4YHBIM
o0opymoBaHuEM

BKJIIOUCHUS U
BBIKITIOUCHHSI IPUOOPa,
CHATHUM MMOKA3aHUI
U3MEPEHUIN

HE CII0OCOOEH U3MEHSTh
napameTpsl mpudopa.

npuOoOp K 3aIrycKy,
KOHTPOJIUPYET U U3MEHSIET
napameTpsl pubopa B xoJe
IKCIICPUMECHTA.

MIPOBEJICHUIO TIOJTHOTO
[MKJIa paboT Ha
CHEIUATN3UPOBAHHOM
HAyYHOM
000py1I0BaHUH TIPU
MIPOBEJICHUU
IKCIIEPUMEHTOB
HEBBICOKOH
CIIO)KHOCTH

Koa u ¢popmyanpoBka koMneTeHHH

IIK-3 BJIAaACHUEM CUCTEMOH q)YHHaMeHTaJIBHBIX XUMHWYECKHUX TMOHSITHH U METOJOJIOTHYECCKUX aCIIEKTOB XUMHH, (i)OpMaMI/I 1 MCTOAaMU HAYYHOI'O

TTO3HAHUS
Otan [Inanupyemslie Kputepuu onieHuBaHus pe3yabTaTOB 00yUEHHs
(ypoBeHb) pe3ynbTaThl
OCBOEHUS oOyueHus
KOMTIETEHITH (Tokazarenu 3
2 («He
u JOCTHKECHHS («Y IOBIETBOPUTEITHHO 4 («Xopo1oy) 5 («OTan4HO»)
yIIOBJETBOPUTEIILHOY)
3aJTAHHOTO YPOBHSA »)
OCBOCHUS
KOMIICTCHITH )
[TepBorit 3HaTh: ®parMeHTapHbIe Henonnbie CdopmupoBaHHbIE, HO CdopmupoBaHHbIe
JTan OCHOBHbBIE IpeCTaBIeHUs 00 peJCTaBIeHUs 00 coJieprKalue OTAeIbHbIC CUCTEeMaTU4YEeCKue
(ypoBeHb) JTarnbl U OCHOBHBIX 3Tamax u OCHOBHBIX 3Tamnax u npoOeibl mpecTaBieHus 00
3aKOHOMEPHOCTH 3aKOHOMEPHOCTAX 3aKOHOMEPHOCTAX OCHOBHBIX 3Tamnax u
(dbopmupoBaHUs (dhopmupoBaHus dbopMupoBaHus 3aKOHOMEPHOCTSIX
dbyHIaMeHTaIbHBIX | (DyHIaMEHTaIbHBIX ¢byH1aMeHTaIbHBIX dbopMupoBanus
XUMHYECKUX XUMHYECKUX TOHITUN XMUMHYECKUX MOHATUN | PyHIaMEHTaIbHBIX
TOHATUI XUMHYECKUX MTOHITUI
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Bropoit YMeTs: Ob6namaer YMeeT npuMeHsTh B uenom ycnemnoe CdhopmupoBanHoe

aTan [Ipumenarsb (parmMeHTapHO OCHOBHBIE MPUMEHEHHUE OCHOBHBIX YMEHME 10JIb30BATHCS

(ypoBeHb) OCHOBHBIE CIOCOOHOCTHIO dbyHaaMeHTanbHbIC (byHIaMEeHTaIbHBIX OCHOBHBIMHU
(dyHIaMEHTAIbHBIE | IPUMCHCHHSI OCHOBHBIX XUMUYECKUE TTOHATUS XUMUYECKUX TOHATUHN byHIaMEHTATBHBIMU
XUMUYECKUE (dyHIaMEHTATbHBIX XUMUYECKUMHU
TOHATHUSA XUMUYECKUX TTOHSATHI MOHSATUSAMHU

Tpernit Biagets ®parmeHTapHoE B nenom yenemnoe, Ho | B nenom ycneninoe, HO VYcenemnoe u

aTan CUCTEMOM 0a30BBIX | MIPUMEHEHHE OCHOBHBIX HE CUCTEMAaTUYeCKOe coJieprKallee OTeNIbHbIE CUCTEMaTHYECKOe

(ypoBeHb) dbyHIaMeHTANBHBIX | (PyHIAMEHTaIbHBIX MIPUMEHEHUE poOesbl MPUMEHEHHE MIPUMEHEHUE
XUMHUYECKUX XUMUYECKUX TTOHATHI byHIaMEHTATBHBIX byHIaMEHTATBHBIX dbyHIaMEHTATBHBIX
MOHATUI XUMHYECKUX TTOHITUI XUMHYECKUX MOHITUI XUMHYECKUX MOHITUI

Kox u popmysiupoBKa KOMIETEHIMH
IT1K-4 cnocoOHOCTHIO TPUMEHATHh OCHOBHBIE €CTECTBEHHOHAYYHBIE 3aKOHBI TPU 0OCYKICHUH MOJTYYSHHBIX PE3YJIbTaTOB

Oran
(ypoBeHb)
OCBOCHHUS
KOMIIETEHIIH
u

[Inanupyembie
pe3ynabTaThl
oOyueHus

(mokazarenu
JOCTHKEHUS
3aJJaHHOTO YPOBHS
OCBOEHHUS
KOMITETEHITHI)

Kputepuu oniennBanus pe3yabTaToB 00y4EHHs

2 («He
YIIOBIICTBOPUTEIIHLHOY)

3
(«YmoBNnETBOPUTEIHHO

»)

4 («Xopo1o»)

5 («OTan4HO»)
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[TepBsIit 3HaTh: OCHOBHbBIE Nmeer npencrasiienne 06 | 3HaeT HEKOTOPHIC 3HaHue o [TonHbIE M cUCTEMHBIE
aTan 3aKOHBI XUMUHU U OCHOBHBIX XUMHUYECKUX MOHSITHUS U 3aKOHBI €CTECTBEHHOHAYYHBIX 3HaHUS O
(ypoBeHb) CMEXHBIX HayK 3aKOHAX XUMUU U CMEXKHBIX 3aKOHAaX U €CTECTBEHHOHAYUHBIX
HayK 3aKOHOMEPHOCTSIX Pa3BUTHS | 3aKOHAX U
XMMHYECKON HAyKHU B LIEJIOM | 3aKOHOMEPHOCTAX
IIOJIHBIE, HO COZEepKaT pa3BUTHUS
HEKOTOpBIE IPOOEIBI. XUMUYECKON HAYyKH
Bropoit YMeTh: npuMeHsATh | YacTUYHO OCBOEHHOE B nenom ycnemno, Ho | B nenom ycnemsoe, HO CdopmupoBanHoe
aTan OCHOBHbIE yYMEHHE IPUMEHSATh HE CHCTeMHOe YMEHHUE | cojepKalllie OTJeJIbHbIE YMEHHE peliaTh
(ypoBeHb) €CTECTBEHHOHAyYH | €CTECTBEHHOHAy4YHbIE pelaTh THIUYHbIE poOeIbl yMEHUE peliaTh TUTHYHBIC 33]1a4H,
bl€ 3aKOHBI U 3aKOHBI 3a/1a4M, CBSI3aHHbBIE C TUNIWYHbIE 33]]a4H, CBSA3aHHbIE C
3aKOHOMEPHOCTH 00paboTKoil 1 CBs3aHHbBIE C 00paOOTKON U | IPUMEHEHHUEM
pa3BUTHSA AQHAJIM30M MOJYYEHHBIX | aHAIM30M IOJYyYEHHBIX €CTECTBEHHOHAYYHBIX
XUMUYECKON HAYKH pe3yNnbTaToB pe3yabTaToOB 3aKOHOB U
IIpY aHAJIU3e 3aKOHOMEPHOCTEN
MOTYYCHHBIX pa3BUTHSA
pe3ynbTaToOB XUMHUYECKON HAyKH
IIPU aHAJIN3e
MOTY4YEHHBIX
pe3yNbTaTOB
Tperuii Bnaners: ®parmeHTapHoe BiajaeHue | B nenom ycnemnoe, Ho | B mienom ycnemiHoe, HO VYcnemHoe u
JTan OCHOBHBIMH HaBbIKAMU aHAJIN3a U HE CHCTEMHOe cojiepauiee OTIEIbHbIE CHCTEMHOE BJIaJICHUE
(ypoBeHb) METO/IaMHU aHallu3a | 00paboTKH Pe3yabTaTOB BJIaJICHUE HABBIKAMU poOeIIbI UK HaBbIKAMU

1 00paboTKH
MOJTy4CHHBIX
pe3yIbTaToOB

aHajn3a U 00pabOTKH
pe3yabTaTOB

COTIPOBOKTAFOTIIEECST
OTJICIbHBIMU OITHOKaMU
BJIQJICHHE HABBIKAMH
aHajau3a u 00paboOTKH
pe3yIbTaToOB

MIPUMEHEHHUS
OCHOBHBIX
€CTeCTBEHHOHAyYHbIC
3aKOHBI U
3aKOHOMEPHOCTEN
pa3BUTHUS
XUMHUYECKON HAyKU
MIpY aHATU3e
MOJTY4YE€HHBIX
pe3yNbTaTOB
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[Toxa3zaTtenu cpopMUPOBAHHOCTH KOMIICTECHIIHH:

Kpurepusimu olleHUBaHUS SIBJISIIOTCS OAJIJIbI, KOTOPBIE BBICTABIIIOTCS IIPENOIaBaTeIeM 33 BUIBI
JEeSITEIbHOCTH (OLICHOYHBIE CPEACTBA) [0 UTOTaM U3yUeHUsl MOy el (pa3/ieoB TUCLUILINHEI),
MEPEUYHCIICHHBIX B PEUTHHT-TIJIaHE JUCIUIUIMHBI (07151 9K3aMeHa: TeKYIIUH KOHTPOJIb —
MakcuMyM 40 6ayIoB; pyOKHBIH KOHTPOIh — MakcuMyM 30 6ayUI0B, TOOMIPUTENIbHEIE OaTbl —
makcumyM 10).

[[Ixanbl OLIEHUBAHUSA:

oT 45 10 59 6annoB — «y10BIETBOPUTEIBHOY;

oT 60 10 79 6aI0B — «XOPOLION;

ot 80 0aJIOB — «OTIUYHON.

4.2. TunoBble KOHTPOJIbHbIE 3aJaHUs] UJIH UHbIE MAaTePHAJIbl, HEOOXOAMMbIE IS OLlEHKH
3HAHM, YMEHHWil, HABBIKOB U ONbITA [eATEJbHOCTH, XAPAKTEPHU3YIOIIHUX ITANbI
(¢gopMupoBaHus KOMIeTEeHIMIi B mpouecce OCBOeHHs 00pa30BaTe/bLHOIl NMPOrpamMMbl.
MeToauyeckne mMaTepuajibl, ONnpeaesioliie MpoueIypbl OleHMBAHUNA 3HAHMHA, YMEHWI,

HAaBBbIKOB u onpiTa J€ATCJIBHOCTH, XapaKTEePU3yIOIIuXxX ITalbI (l)OpMI/[pOBaHI/[ﬂ

KOMITeTeHI M
Orarnsl Pe3ynbrarer 00yueHus Komnerenuus Onenou-
OCBOEHUS HbIE
CpeJCTBa
TEOPETUYECKHE OCHOBBI Oa30BBIX OIIK-1 cniocoOHOCTBIO VCMHbLU
3HAHUA XUMHYECKUX JUCIUILINH BOCIIPUHUMATh, pa3BUBATh U onpoc,
UCIIOJIb30BATh TEOPETHUECKUE | KOJIOKEU
OCHOBBI TPAJAULIUOHHBIX U M,
HOBBIX Pa3/IeJIOB XUMHUH ITPU nabopam
peleHny NpoeCCUOHANIBHBIX | OpHas
3amay paboma,
mecm
CTaHJIapTHBIC METO/IbI TTOJTYYEHHUS, OIIK-2 BnaicHHEM HaBBIKAMH | YCHMIHbLUL
I/I,Z[eHTI/I(bI/IKaHI/H/I M HUCCJICAOBaHMS XUMHYCCKOI'O OKCIIEPUMCEHTA, onpoc,
CBOJICTB BEINECTB H MATEPHATIOB, CUHTETUYECKUMU U KOJLIOKGU
npaBuia 00paboTku u 0HopMITCHHS aHATUTHHCCKUMH MCTOIAMU M,
HOJTy4EeHUs ¥ MCCIIeI0BaHUs nabopam
pe3ynbTaToB paboThl, HOpMBI Th XHMHIECKHX BEIECTB H opHas
peaKuii paboma,
mecm
3HaTh: OCHOBHBIE UCTOYHUKU HaydHO# | OIIK-5 cnocoOHOCTBIO K VCMHbLU
UH(pOPMALIUH 110 XUMHUH HOMCKY, 00paboTKe, aHATTU3Y onpoc,
Hay4YHOH MH(pOpPMaLK U KOJLIOKGU
(GOopMyIHUPOBKE Ha UX OCHOBE | VM,
BBIBOJIOB U NPEAJIOKEHUN nabopam
opHas
paboma,
mecm
OCHOBHBIE XapakTepuCcTHKH U cBolicTBa | OIIK-6 Bianenuem HOpMamu | ycmHblll
KOMIIOHEHTOB XUMHUYECKUX TEXHUKU 0€30MaCHOCTH U onpoc,
IIPOU3BOJICTB; TUIIBI U CTENIEHb YMEHHMEM pEaIn30BaTh UX B KOJLIOK8U
BO3JICHCTBUS XUMHUECKUX 71a00paTOPHBIX U VM,




NPEIIPUATHI HA OKPYKAIOLLYIO CPENLY;

TCXHOJIOTHYCCKUX YCIIOBHUAX

nabopam

npaBmiIa paboThl Ha 000PYIOBAHUH U opHas
TEXHUKH 0€30MacHOCTH paboma,
mecm
3HaTh: 000PYAOBAHUE U IPOTPAMMBI [1K-2 BnageHneM HaBbIKAMU VCMHbILLL
npeHa3HAYCHHBIC JIJISl TPOBEICHUS MCIIOJIb30BaHUS COBPEMEHHON | onpoc,
CHUHTE3a M UCCIIEIOBAHUE PA3TUIHBIX anmapaTypsl Py MPOBEACHUU | KOJLIOKGU
@®X CBONCTB BEILIECTB. HAay4HBIX HCCIICJOBAaHUN M,
nabopam
opHas
paboma,
mecm
OcHOBHBIE TIOHSTHUS U 3aKOHBI XUMUHN [1K-3 BnageHuem cucreMoit VCMHbLU
(G yH1TaMeHTaJIbHBIX onpoc,
XUMUYECKUX TTOHATUN U KOJLIOK8U
METOJIOJIOTUYECKHUX aCIIEKTOB | VM,
XUMUH, (popMaMu U METOJIaMH | 1abopam
HAay4YHOTO TIO3HAHUS opHas
paboma,
mecm
3HaTh: OCHOBHBIE 3aKOHBI XUMUU U [1K-4 cmocoOHOCTRIO VCMHbLU
CMEXHBIX HayK MIPUMEHSATHh OCHOBHBIE onpoc,
€CTECTBCHHOHAYYHBIC 3aKOHBI | KOJLIOKGU
pu 00CYKJIEHUU TIOJTYYEHHBIX | VM,
pEe3yNbTaTOB nabopam
opHas
paboma,
mecm
BBITOJIHATH CTaHIaPTHBIE JEHCTBUS OIIK-1 crtocoOHOCTEIO VCMHbLU
YMEHHUS (kmaccudukarys BeIecTs, BOCIIPUHUMATh, Pa3BUBATh U onpoc,
COCTaBJIEHUE CXEM MPOIIECCOB, MCII0JIb30BATh TEOPETHUECKUE | KOJLIOKSU
CUCTeMAaTH3allHs JaHHBIX U T.I1.) C OCHOBBI TPAJAUIIMOHHBIX U M,
Y4ETOM OCHOBHBIX IMOHSATUHN U 00IINX HOBBIX Pa3JIeNIOB XUMHH ITPU nabopam
3aKOHOMEPHOCTEH, POPMYIUPYEMBIX B | pelIeHUH MPO(PECCUOHANBHBIX | OpHas
pamkax 0a30BbIX XMMHUYECKUX 3aga4 paboma,
JCIUIUIAH mecm
pelaTh TUMOBbIE YUeOHbIC 3a/1a4H 110
OCHOBHBIM (0a30BbIM) XUMHUYECKUM
JTUCIUILTHHAM
IIPOBOJUTH IIPOCTHIE XUMUYECKUE OIIK-2 BiasieHueM HaBbIKAMU | YCMHbIU
OTIBITHI IO MPEATaraéMbIM METOAMKAM | XMMHYECKOI0 SKCIIEPUMEHTa, | onpoc,
CUHTETUYECKUMH U KOJLILOK8U
AHAJTUTUYECKUMU METOJaMU M,
MOJIYYEHUS U UCCIIEI0BaHUS nabopam
XUMHUYECKUX BELIECTB U opHas
peakuuii paboma,
mecm
YMeETh: MOJB30BaThCS NEYATHBIMU U OIIK-5 criocoOHOCTBIO K VCMHbIU
3IEKTPOHHBIMU UCTOYHUKAMHU MOUCKY, 00paboTKe, aHATTN3y onpoc,
nH(pOpMALIUK TI0O XUMUU Hay4yHOU MH(OpMAIUK U KOJLIOK8U
bopMyTUPOBKE Ha UX OCHOBE | Y,
BBIBOJIOB M MPEJJIOKEHUN nabopam
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opHas

paboma,
mecm
YMetb: OIIK-6 BrnageHueM HOpMaMH | yCHHbIU
MCII0JIb30BAaTh TEXHUYECKUE CPEIICTBA TEXHUKH O€3011aCHOCTH 1 onpoc,
H3MEpEHHUS OCHOBHBIX TAPAMETPOB YMEHUEM pean30BaTh UX B KOJLIOK8U
TEXHOJIOTMYECKOTO IIpoIecca 11abOpaTopHEIX 1 I
TEXHOJIOTUYECKUX YCIOBUSIX nabopam
opHas
paboma,
mecm
YMeTh: NpOBOAUTH SKCIIEPUMEHT Ha [1K-2 BnageHneM HaBbIKAMU VCmHblU
Hay4HOM 000pY/I0BaHHH, IPOBOJIUTH MCIIOJIb30BaHUS COBPEMEHHON | onpoc,
00paboTKy pe3yIbTaTOB U U3MEPEHUN C | amlmapaTypbl MpU MPOBEACHUU | KOJLIOKBU
HCTIOJIb30BAHUEM HAy4YHBIX UCCIIEIOBAHUM M,
CHeIUaTU3UPOBAHHBIX KOMITBIOTEPHBIX nabopam
MPOTPaMM. opHas
paboma,
mecm
[IpruMeHATh OCHOBHBIE 3aKOHBI XUMUHU I1K-3 BnageHuem cucremoun VCMHbLU
(byH1aMeHTaIbHBIX onpoc,
XUMHYECKUX TOHITUN U KOJLIIOK8U
METO/I0JIOTUYECKUX aCIIEKTOB | ym,
XUMUH, (hopMaMu U METOJIaMH | 1abopam
HAy4YHOTO MO3HAHUS opHas
paboma,
mecm
YMeTh: NpUMEHSATh OCHOBHBIE I1K-4 criocoOGHOCTRIO VCMHbLU
€CTECTBEHHOHAYYHbBIE 3aKOHbI U HPUMCHATH OCHOBHBIC onpoc,
3aKOHOMEPHOCTH Pa3BUTHSA €CTECTBEHHOHAYUYHBIE 3aKOHBI | KOJLIOKSU
XMUMHYECKON HAYKU MPH aHATIU3e MpH 00CYK/ICHHH TIONTYYCHHBIX | Y1,
pe3yabTaToOB nabopam
MOJIy4YEHHBIX PE3YyJIbTaTOB opHas
paboma,
mecm
Bnaners: OIIK-1 crtocoOHOCTEIO VCMHbIU
BHa,[[eHI/IH HaBBIKAMU pa6OTBI C yqe6H0f/'I BOCIIpUHUMATh, pa3BUBATb U onpoc,
(HaBBIKH/ JUTePATYpPOii 0 OCHOBHBIM UCIIOJIb30BATh TEOPETUUECKUE | KOJLIOKGU
OTIBIT R — OCHOBBI TPAAUIIUOHHBIX U M,
NesTENbHO- HOBBIX pa3/IeJI0B XUMHH MPU nabopam
CTH) pelieHnr Tpo(hecCUOHANBHBIX | OpHAsL
3a1a4 paboma,
mecm
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0a30BBIMU HABBIKAMU TIPOBEICHUS OIIK-2 BiiasienueM HaBBIKAMU | YCHIHbIU
XUMHUYECKOTO IKCIIEPUMEHTA U XUMHUYECKOTO IKCIIEPUMEHTA, onpoc,
0(OpMIICHHS €r0 Pe3yIbTaTOB CUHTETUYECKUMH U KOJLIOK8U
AHATTUTUYECKUMU METOJaMU M,
MOJTY4YCHHS U UCCIICI0BAHUS nabopam
XUMHYECKHUX BEIIECTB U opHas
peakiuit paboma,
mecm
BianeTs: HaBbIKaMU TOUCKA U OIIK-5 criocobHOCThIO K VCMHbLU
NEPBUYHOM 00paOOTKH HAYIHOU H MOUCKY, 00paboOTKe, aHaATU3Y onpoc,
Hay4YHO-TEXHUYECKON MHMOpMAIIH Hay4YHOU MH(OpPMALIUU U KOJLIOK8U
bopMyITHpPOBKE HA UX OCHOBE | VM,
BBIBOJIOB U NPEATIOKEHUN nabopam
opHas
paboma,
mecm
Brnanets HaBBIKaMM pabOTHI Ha OIIK-6 BiageHHEM HOPMAMH | YCMHbLU
XUMHUUYECKOM O60py210BaHI/II/I, TEXHUKH 0€30ITaCHOCTH U onpoc,
NPUHIMTIAMH PacuéTa YMEHUEM pean30BaTh UX B KOJLIOK8U
TEXHOJIOTHYECKUX PEKUMOB 11a00paTOPHBIX 1 M
TEXHOJIOTHYECKUX YCITOBHUIX nabopam
opHas
paboma,
mecm
Brnaners: ocHOBaMu 1TpoOOTIOATOTOBKH IIK-2 BiameHneM HaBLIKAMU VCMHbLU
JUTA TPOBENICHUS PA3JINYHBIX BUIOB HCIIOJIb30BAHUA COBpeMeHHOﬁ onpoc,
(DH3MKO-XMMUHECKOTO aHATH3A. ANnapaTypel NPU NPOBEACHUH | KOLIOK6U
- Hay4HBIX UCCIIEIOBAHUN M,
BiiazieTs: HavyanbHBIMU HABBIKAMU
nabopam
paboTHI CO CTICIMATM3UPOBAHHBIM opHas
Hay4YHBIM 000PYyJI0BaHUEM paboma,
mecm
Bnagets: Cuctemoit dynnamentanbubix | [1K-3 BramenueM cucremoit VCMHbLU
MOHATUN XUMHUH. byHIaMEHTAITBHBIX onpoc,
XUMUYECKUX TTOHATUN U KOJLIOKBU
METO/IOJIOTUYECKUX aCIIEKTOB | Y,
XUMUH, (hopMaMu U METOJIaMH | 1abopam
HAy4YHOTO TO3HAHUS opHas
paboma,
mecm
Bnaners: OCHOBHBIMU METOaMU ITK-4 ¢c1mocoOHOCTBIO VCMHbIU
aHaym3a 1 00pabOTKU MOTyYEHHBIX [IPUMCHATH OCHOBHBIC onpoc,
pE3yIIbTATOB €CTECTBEHHOHAYYHbIE 3aKOHBl | KOJLIOKGU
pu 00CYKJIEHUU TIOTYYCHHBIX | VM,
pE3yIaBTaTOB nabopam
opHas
paboma,
mecm

4.3 PeTHHI IJIAH JUCHUILIMHBI  (NIPUJIOKEHHE 2)
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DK3aMeHaIMOHHbIE OUJIEThI
DK3aMEeHaIMOHHBIM OMJIET COCTOUT U3 2 BOIIPOCOB.

IIpuMepHBIE BOPOCHI U1 SK3aMEHa:
1. OcoObie cBOiicTBa KOJUIOMAHOTO COCTOSIHHMS. OCHOBHBIE NMPU3HAKU OOBEKTOB KOJUIOWIHOM

XUMHH.
2. Knaccudukarus 1MCepCHBIX CUCTEM.

3. OCHOBBI TEPMOJMHAMHKH TOBEPXHOCTHBIX siBIIeHUH. CrylieHre TepMOIUHAMHUYCCKHX
(GyHKIUI B TOBEPXHOCTHOM CJIOE.

4. BHyTpeHHee JaBJICHHE, €ro CBsS3b C TIOBEPXHOCTHBIM HATSDKCHHEM H  JIPYTUMHU
MaKpOCKOITMYECKUMH XapaKTEPUCTUKAMHU BEIIESCTB.

5. BnwmsiHEe TemmiepaTyphl Ha TEPMOJMHAMHYECKUE (PYHKIIMUA MOBEPXHOCTHOTO CIIOSI B YUCTHIX
OJTHOKOMIIOHEHTHBIX JKHJIKOCTSIX Ha TPAHHIIC ¢ COOCTBEHHBIM MapPOM.

6. TloBepxnoctHoe HatrspkeHue. OmnwiT  [ronpe.DakTopsl BIUSAIONME HA IMOBEPXHOCTHOE
HaTSHKCHHE.

7. MexdazHoe HaTsSHKEHHE HAa TIOBEPXHOCTH pasjieia HACHIIICHHBIX PAacTBOPOB JIBYX B3aUMHO
OTPAaHUYEHHO PAaCTBOPUMBIX kuakocTel. [IpaBuino AHTOHOBA.

8. CBoOomHas sHeprus TBepaAbIX Ten. Crenuduka mposiBICHUS.

9. Kammmnspaoe nasnenue. 3akoH Jlarmraca.

10. 3aBHCHMOCTh  JTaBJICHWSI HACBINICHHOTO Tapa OT KPUBU3HBI TIOBEPXHOCTH paszzesa
cocymecTtBytomux ¢a3. 3akon Tomcona-KenpBuHa.

11. CraTtnyeckue METO b OTIpeieNieHUs (U3MEPEHHS) TOBEPXHOCTHOTO HATSHKCHHUS.

12. Tlonyctatuyeckrue METOIbl U3MEPEHUS TOBEPXHOCTHOTO HATSKEHHUSL.

13. Onenka MOBEpXHOCTHOM SHEPTHH TBEPBIX TEI.

14. BriiusiHUE HEOTHOPOJAHOCTH U HIEPOXOBATOCTHU TBEPBIX OBEPXHOCTEHN Ha CMauMBaHHUE.

15. TepmoguHaMUYECKHE YCIOBHS CMauMBaHUS W pacTeKaHUs Ha TBEPABIX U IKUJKHX
noBepxHocTax. KomnuecTBeHHbIE KpUTEPUH CMAaYHBaHUS.

16. I'uppodunbHbie U TUAPOGOOHBIC TOBEPXHOCTH. M30upaTelbHOe CMauynBaHHE.

17. T'ucrepesnc cMaurBaHUsI.

18. BeiBo ajicopburonHoro ypaBaeHus [ mooca.

19. ITAB wu IIMB Ha pa3HbIX Mex(}a3HbIX MOBEPXHOCTAX. [IpaBuio ypaBHUBaHUS TOJSIPHOCTEH
Pebunnepa.

20. IlpeacraBnenue o ruapouiIbHO-TUNOPHILHOM Oanance mosekyn [TAB.

21. Pabota ancopOruu. [Ipasuno TpayOe-/{rokio, ero reoperuueckoe 000CHOBaHHE.

22. YcnoBus npuMeHumoctu npasuiia TpayOe-/{rokno. O6pamienue npasuna Tpayoe-rokio.
23. Knaccudukanus [TAB no monekynspaomy ctpoenuto. [Ipumepst [TAB.

24. Knaccudukauus [IAB  mno wmexanusmy JAeiicTBus (CMauyuBaTeNH, JUCIEPraTopsbl,
CTaOMIN3aTOPBI, MOIOIIHNE CPEJICTBA).

25. TloBepxHoctHast akTHBHOCTH [IAB. PacueT mNOBEpXHOCTHOW aKTUBHOCTH IO H30TEpME
MMOBEPXHOCTHOTO HATSKEHUSI.

26. Pacuer um3oTepMbl ajacopOLMU MO H30TEPME MOBEPXHOCTHOTO HaTskeHHs. OmpeneneHue
MOJIEKYISIpHBIX KOHCTAHT [TAB.

27. Ctpoenue ancop6OimonHsix cioeB [TAB. I'azo00pa3usbie, xuakue u TBepabie mieHku [TAB.
28. JIByXMepHOE COCTOSIHHE BEIIeCTBA B IOBEPXHOCTHOM CJIO€. YpaBHEHHE JABYXMEPHOTO
COCTOSIHUSI.

29. DKcrepMMeHTalIbHAs IPOoBepKa ypaBHEHUs ajicopouuu ['nbdoca.

30. Pacuet monekynsapHbix KOHCTaHT [IAB 1o ypaBHEHHIO IByXMEPHOTO COCTOSIHUS BEIIECTBA.
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31. YpaBuenue llunikoBckoro. ®uzndeckuil CMbICI KOHCTAHT ypaBHeHus LIIumkoBckoro.

32. Cs3b ypaBHenuii [llumkosckoro u Jlenrmiopa.

33. OcobeHHOCTH afCcOPOIMH HOHOB U3 PACTBOPA HA TBEPIOHM MOBEPXHOCTH.

34. Jlnopunmzanus u snmododuzanus moBepxHocTed, mpumenenue I[IAB mnst ympaBieHus
poreccaMy CMaylBaHUS.

35. Brnusiaue agcopOrronnsix cinoe [IAB Ha cmaunBanue.

36. KonmoniHo-XuMU4ecKre OCHOBBI (DIIOTAITUH.

37. DNEeKTPOKUHETHYECKHE  SIBJICHUSA: aneKTpodopes, 3JIEKTPOOCMOC, HOTEHLINAbI
CeTMMEHTAIIUHN 1 TPOTCKAHMUS.

38. CoBpemennas teopust crpoeHust JIIC mopoOHBIX 30I1€H.

39. UsmepeHne W pacdeT SIIEKTPOKMHETHUYECKOTO MOTEHIMala. YpaBHEHHE | enbMrobpia-
CMOIIyXOBCKOTO.

40. Tudpdyznas gacts JIIC mis criibHO ¥ 1200 3apsKEHHBIX TTOBEPXHOCTEH.

41. Bnusaue  uHIUGQEpeHTHbIX — 3JeKTpoiauToB Ha crpoeHne JIOC U BenuuuHy
NEKTPOKMHETUYECKOTO NMOTeHMana. Y paBHeHrne HukobCckoro.

42. Bousaue cnienu@uueckod  aiacopOnuyu  HMOHOB HMHIU(P(GEPEHTHBIX JJIEKTPOJIMTOB HA
AIIEKTPOKUHETHUECKUI U TEPMOTMTHAMUYESCKHIA TTOTEHITHABI.

43. Brmssane  HewHaudQepeHTHBIX dnekTposmtoB Ha  crpoeHne [IDC. Ilepesapsinka
MTOBEPXHOCTH.

44. ®akTOopHI, BIHUSIONME HA BEIMIUHY IEKTPOKHUHETHUECKOTO MOTEHIHATIA.

45. TlpakTHueckoe MpUMEHEHHUE IEKTPOKMHETUYECKUX SBJICHUH.

46. OCHOBBI TEPMOJIMHAMHUKHU JAUCTIEPCHBIX cucTeM. PaboTa oOpa3oBaHMs YacTUIIBI AUCTICPCHON
(a3bl npu AUCTIEPTUPOBAHUM U KOHACHCAIIUU.

47. OCHOBBI TEPMOJAMHAMHUYECCKON W KHHETHYECKOW Teopuu oOpa3oBaHHMs HOBOUM (a3wl 1O
['u66cy-donpMepy (roMOreHHOE 3apOIbIIICO0pPa30BAHNUE).

48. I'ereporenHoe oOpa3oBaHue 3apojbllieii HOBOW (a3pl. Poib cMaunBaHUS B CHIKEHUU
paboThl 00pa3oBaHMs 3apOIbIIICH HOBOU (Da3bl.

49. OuuncTKa KOJUIOUAHBIX cucteM. [uanus. Dnekrpoauanus. YiabrpaduibTpanusi.

50. MeTroapl KOHJEHCAIIMOHHOTO OOpa30BaHMs JUCIEPCHBIX CHUCTEM. YCIOBUSA, HEOOXOJUMBbIE
JUIS TTOJTy4eHus TM0(POOHBIX 30J1€i MOCPECTBOM XUMUYECKON peakiuu. CTpoeHrne MULIEILL.

51. Ilytu ynpaBiieHUs CTENEHBIO AUCTIEPCHOCTHU IPU MOJTYYECHUH KOJIJIOUTHBIX CUCTEM.

52. Kpurepun PeOungepa u Pebunnepa-lllykuna camMonpous3BOJLHOTO JUCTIEPTHPOBAHUS
00beMHBIX (a3 mpu 00pa3oBaHUK JTMOPUIBHBIX 30JICH.

53. JlucniepcHble cucTeMbl BOTU3U KPUTHUECKON TOUKHU (KPUTUYECKUE IMYIIBCUN).

54. JlucniepralfuOHHbIE METOJbl TMOJIYYECHUS KOJIOUIHBIX CHCTEM. AJICOPOIIMOHHOE BIIHUSHHE
Cpellbl Ha MEeXaHWYeCKHE CBOMCTBA TBepAbIX Tl — 3P dexT Pebunnepa. [loHn3uTenu npoyHoCTy.
55. [lenTu3anms Kak METOJ MOJYYEHUS KOJUIOMTHBIX CHCTEM. YCIOBHS PaBHOBECHS MEXIY
IpolrieccaMy MENTH3alMK U arperupoBaHus. Buapl nentuzanuu.

56. Munemioo0Opa3oBanie B BOAHBIX M HeBOAHBIX cperax. KKM. Metoasl ee omnpezaeneHus.
Touxka Kpadra.

57. ®akropsl, Biuswonme Ha KKM (ummna pagukana, npupona nojispHod rpynnsl [1BX,
AIIEKTPOJIMTHI, TEMIIEpATypa U Mp.).

58. ComoOmnm3anus B TpsAMBIX W 00paTHBIX MuIeuiax. Ilpaktuueckoe mNpUMeHEHHE
COJTIOOUITH3AIHH.

59. CenqMEHTAIlMOHHAsT W arperaTMBHas YCTOMYMBOCTb JUCHEPCHBIX cucTeM. DakTopsl,
BIIMSIOIIME HAa CEIMMEHTALMOHHYIO YCTOMUUBOCTb.
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60. [Ipoueccel, Beaymue K HapyIICHUIO arperaTuBHON YCTOWYMBOCTH JTUCIIEPCHBIX CHCTEM.

61. ®akTOpHI arperaTUBHON YCTOHYNBOCTH AUCHIEPCHBIX CUCTEM.

62. Dddexrer ['n66ca u Mapanronu-I' n60ca kak GpakTop cTaOMIN3ALNY TIEH U SMYIIbCUH.

63. CTpykTypHO-MeXaHUYECKHii Oapbep o Pebunmepy.

64. PacxnmHuBaromiee naBieHue no Jlepsruny.

65. DnexTpocTaTuveckas COCTaBIIAIONIast PACKIMHUBAIOIIETO JIaBJICHHUS.

66. Me:xMOJIeKyIsipHbIE ~ B3aWMOJICHCTBHS B JMCHEPCHBIX  cHcTeMax.  MoJekymspHas
COCTaBJIAIOIIAs PACKJIMHUBAIOLIETO 1aBJICHUS.

67. ®akTop crabwnM3amMM JOUCHEPCHBIX CHCTEM - THAPOJAWHAMHYECKOE COMPOTHBIICHHE
IIPOCIJIOMKH CPEBL.

68. Teopwus ycroitunBocty u koarymsiuu JJIDO.

69. OcoOeHHOCTH KOAryJsIiH 30JIei MeKTpoIuTaMu. VX 0ObsICHEHHE C TOYKH 3PEHHUST TEOPUU
JUJIDO.

70. Iopor xoarymsuuu ¢ Touku 3perus teopuu 1JIDO.

71. HeliTpanu3alnoHHas U KOHLIEHTPAllMOHHAs KOaryJsus.

72. lpauno Ilynmere-T'apam u xpurepuit Ditnepca-Kopda. Mx oObscHEHHE ¢ TOYKH 3pEHHS
teopuu JJIDO.

73. SIBeHre HENMPAaBWIBHBIX PAIOB TPU KOATYIISAIIAHU 30JICH.

74. Kunetuka xoarynsiuuu. YpaBHeHne CMoIyX0BCKOro. beicTpast 1 MeJIeHHast KOaryJsius.
75. 3aBUCHMOCTb CKOPOCTH KOATyJISILUK OT KOHLIEHTPALUU AJIEKTPOJIUTA.

76. Aspozonu. OcoOOEHHOCTH WX CTPOEHUS U CBOMCTBA. METOIbI pa3pyIeHUs adpPO30JIeH.

77. Omynbcuu. CTpoeHHUE, YCTOMYUBOCTD, METOII TTOJTYICHHS. DMYIIBraTOPhI.

78. O6pamenue a3 B smynbcusx. [IpaBuno bankpodTa u ero B3aumocsssb ¢ Benumannoi ['JIb.
79. Ilensr. CTpoeHme, YCTOWUYNBOCTD, METO/IbI TIOJTYUICHHS.

OO0pa3er; PK3aMeHAIMOHHOTO OMIIeTa:
BAILIKMPCKU IT'OCYJIAPCTBEHHbBIN YHUBEPCUTET

10 TACIUIUINHE Koyutonaaasg xumust
CrnenuanbHOCTh 04.05.01 dyanamMeHTagbpHas M OPUKIATHAS XUMUS

DK3aMeHaMOHHbIA OuiteT Ne 2

1. VYpasuenue Jlenrmiopa u ero cBs3b ¢ ypaBHeHueM LlIuikoBckoro.

2. MeTonpl  KOHJIEHCAIIMOHHOTO ~ 00pa3oBaHUs  JHMCIEPCHBIX  CHCTEM.  YCIOBHA,
HeoOXoMuMBbIe NJs TOJdy4eHHs JUO(OOHBIX 30J€il TMOCPEeICTBOM XHMHUYECKON peakKIUu.
CrpoeHue MuLen.

3aB. kadenpoii, mpodeccop Kynum E.W.

[TepeBon ouenku u3 100-6amabHON B ATHOATUIHHYIO IPOU3BOIUTCS CIAEAYIONINM 00pa3oM:
- omyiuHO — oT 80 10 110 6anmoB (Bkimtoyast 10 MOOMPUTENBHBIX 0aIOB);
- xopo1o — ot 60 g0 79 6amos;
- YAOBIETBOPUTENBHO — OT 45 110 59 6annos;
- HEYJIOBJIETBOPUTEIBHO — MeHee 45 0alioB.
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Kpurepun onenku (B 0a11ax):

- 25-30 GayIIoB BBICTABISAETCS CTYJICHTY, €CII CTYICHT JIaj MOJTHbBIS, pa3BEPHYTHIC OTBETHI HA
BCE TEOPETHUUECKUE BOMIPOCHI OMIeTa, MPOJEMOHCTPHPOBAN 3HAHUE (DYHKITMOHATBHBIX
BO3MOYHOCTEHN, TEPMUHOJIOT U, OCHOBHBIX JIEMEHTOB, YMEHHUE IPUMEHATH TEOPETUUECKUE
3HaHUS MPH BBHITIOJHEHUH MPAKTHUECKUX 3a1aHuil. CTyneHT 6e3 3aTpyJHEHUI OTBETHII Ha BCE
JIOTIOJTHUTEIbHBIE BOIPOCHI. [IpakTrueckas yactb pabOTHI BHINOJIHEHA [TOJHOCTHIO 0€3
HETOYHOCTEH 1 OMINOOK;

- 17-24 GannoB BBICTABISETCS CTYACHTY, €CIIH CTYJICHT PACKPBLI B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJIHAKO JOMYIIEHbl HETOYHOCTHU B ONpPEAEICHUN OCHOBHBIX NOHATUM. [Ipu oTBEeTE Ha
JIOTIOJTHUTEIbHBIE BOIIPOCHI AOMYIIEHbI HEOO bIINE HETOYHOCTHU. [Ipy BhInoaHEHUH
MIPaKTUYECKON YacTy pabOThl JOMYIIEHBI HECYIIECTBEHHBIE OLLINOKY;

- 10-16 GanoB BEICTABISETCS CTYACHTY, €CIIH IIPH OTBETE HA TEOPETHUYECKHE BOTIPOCHI
CTYAEHTOM JOTYILIEHO HECKOJIBKO CYIIECTBEHHBIX OINOOK B TOJIKOBAHUH OCHOBHBIX MOHSITHH.
Jloruka u MoJaHOTa OTBETA CTPAJAIOT 3aMETHBIMU U3bHAMU. 3aMETHBI IPOOEIbl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTudecKre BOIPOCHI B LIEJIOM U3JI0KEHBI JJOCTaTOYHO, HO C
nporyckamu Marepuana. FiMerorcs puHIUIIMAIbHbIE OIINOKY B JIOTHKE MOCTPOSHUS OTBETA HA
Bonpoc. CTyIeHT He pelni 3a4a4y WIN [PH PEelIeHUH JOMYIIEHbl IpyOble OINOKY;

- 1-10 GaymIoB BBICTABIIACTCS CTYJCHTY, €CIIH OTBET Ha TEOPETUYECKHUE BOTIPOCHI
CBUJIETEIILCTBYET O HETIOHUMAHUH U KpalfHE HETIOJIHOM 3HAHUU OCHOBHBIX MOHSATUN U METOJIOB.
OOHapy»XuBaeTCsl OTCYTCTBHE HAaBBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUI NP BBINOJIHEHUN
MpaKTU4ecKuX 3aAaHuil. CTy/IeHT HEe CMOT OTBETUTh HH Ha OJIMH JOTIOJHUTENILHBIN BOIIPOC.

Bonpocel K KOJUIOKBUYMaM
KosnoxkBuym Nel.

BBenenmne.
1. [Ipenmer komnounHor xuMur. OCHOBHBIE Pa3Jeiabl U HANIPABICHUS KOJUIOMJIHOW XUMHH,
O0OBEKTHI M e u3ydeHus. Kiaccudukanus OUCTIEPCHBIX CHCTEM: MO pa3MepaM YacTHll, 10
arperaTHOMy COCTOSIHUIO IUCIIEPCHON (Da3bl M IUCTIIEPCHOHHOW Cpelbl, 0 KOHIICHTPAIIHH.
KonnyecTBeHHBIE XapaKTEPUCTUKU IUCIIEPCHOCTH:AUCIIEPCHOCTh,PAMYC KPUBU3HBI, yIelbHAs
MTOBEPXHOCTb.
2. [loHATHE O TEPMOJWHAMHYECKH YCTOHYMBBIX (JIMOPHIBHBIX) W TEPMOJIUHAMHYECCKH
HeycTounBbIX (JIn0(oOHBIX) mucnepcHbIX cucrteMax (JIC). OcoOeHHOCTH HaHOIUCIIEPCHOTO
(KOJUTOMTHOTO) COCTOSIHHSI BEUIECTBA. YHHUBEPCAIBHOCTh JHMCIEPCHOTO COCTOSIHUSI BEIIECTBA.
Omnpepensiroiasi poJib HOBEPXHOCTHBIX SIBICHUH B IUCIICPCHBIX CUCTEMAaX.
3. B3anMoCBs3b KOJUIOWAHOM XUMHHU C IPYTUMUA XUMUYECKUMU JUCIUTUIMHAMH, C (U3UKOH,
OuoJorueil, reosorue, NOYBOBEACHUEM, MEAUIIMHON. 3HaYCHHE KOJUIOMJIHON XHWMHUU B OXpaHE
OKPYXKAIOIIEH CPEJIbI.

MosekyJIsipHBbIE B3aNMOCHCTBHS U 0CO0bIe CBOICTBA

MOBEpPXHOCTEH pa3zena ¢as.

1.  VcnoBue cymiecTBOBaHHMs YCTONMYMBOM TpaHuIbl pasjena ¢a3 B OJHOKOMIOHEHTHOM
cucreme. CBoOOJHas TMOBEPXHOCTHas »HHeprus. lloBepXHOCTHOE HATHKEHHE, CUIIOBas M
JHEpreTHYecKas TPAaKTOBKH, eIuHuIBl usMepeHus. Omnelr [ronpe. IlpuumHbl nosiBieHus
CBOOOJHOH  MOBEPXHOCTHOW SHEpruM Ha rpaHune pasgena ¢a3.  OcobeHHOCTH
TEPMOJIMHAMHYECKOTO COCTOSIHUSI BEILECTBA B NOBEPXHOCTHOM cioe. IloHATHE 0 moBepxHOCTH
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pas3pbiBa U pa3eioNnIeii MOBEPXHOCTH. MeTo 1 M30BITOYHBIX TEPMOIUHAMUYECKUX (DYyHKIHH (O,
€, M) MOBEPXHOCTHOTO cyos Mo ['n66cy. O60OIIEHHOE ypaBHEHUE TIEPBOTO U BTOPOTO 3aKOHOB
TEPMOIMHAMMKH I IOBEPXHOCTH pazzena ¢as.

2. Bnusiaue TemmepaTypbl Ha HM30BITKH TEPMOJMHAMUYECKUX (YHKIHUNA TOBEPXHOCTHOTO
CJI0s1 HEaCCOLMMPOBAHHBIX kuKocTel. Kputnueckast remneparypa no Menneneeny.

3. CBs13p NOBEPXHOCTHOM SHEPrUM C MEXMOJIEKYISIPHBIMU B3aUMOACUCTBUSIMU B 0OBEME
KOHJICHCUPOBAaHHON (a3bl (SHEpruel CLEmIeHUusT MOJIEKYJ, TEIUIOTOW cybnumanuu, paboToit
korezuu). [lpaBuno Credana. Buyrpennee naBineHue 1o PeOunuepy, ero cBsi3b ¢
MOBEPXHOCTHBIM HATSHKCHHEM U (PU3MYECKHMMH XapaKTepUCTHKAMH BEIIECTBa (MOIyJIeM
YIOPYroCTH, UAEaIbHON MpOoYHOCTHIO U T.7.). KoHcTanTa I"'amakepa, ee cBA3b ¢ pabOTON KOre3un
Y MOBEPXHOCTHBIM HATSDKEHHEM. BKilal QUCIIEpPCHOHHON M HEAMCIEPCUOHHOM COCTAaBIISAIOLINX
MEXMOJIEKYJISIPHBIX B3aUMOJAECUCTBUI B TOBEPXHOCTHOE HATSKEHHE.

OcobGenHoctu rpaHuIlel pasznena ¢a3 TBepapix Ten. Crneuuduka MpOsBICHUS CBOOOJIHON
MMOBEPXHOCTHOM 3HEPTUU TBEP/BIX TEIL.

4. Oco0OeHHOCTH TMOBEPXHOCTH pazjiesia KOHJAECHCHUPOBAaHHBIX (a3 B JBYX KOMIIOHEHTHBIX
cUCTEeMax. Ces3p  Mek(]a3HOTO MOBEPXHOCTHOTO HATSKEHUS C MEXKMOJEKYISIPHBIMU
B3auMoJieiicTBUsIMU B o0beme ¢a3. Pabora anresun. Ilonstue o0 sHepruum cmemieHus
KoMIIOHeHTOB. (CroxHast koHcTaHTa [‘amakepa, ee cBSi3b € MeX(}a3HbIM TOBEPXHOCTHBIM
HaTsDKeHHeM. Mexkda3zHoe mnoBepxHOcTHOoe HaTsbkeHue mo dyoxcy, [Ixepudanko u [ymy.
OMnupudeckoe npaBmio AHTOHOBa. PaboTa aare3uu Ha rpaHulle paszena ga3 npyu BOIIOUIEHUN
npaBuia AHTOHOBA.

5. Brnusinue KpMBU3HBI HOBEPXHOCTH Ha PaBHOBECHE B OJJTHOKOMIIOHEHTHBIX CUCTEMaxX. 3aKOH
Jlannaca. KanwuisipHoe naBienue. KammuispHoe NOAHATHE KUAKOCTH, ypaBHeHue JKropeHa.
3aBUCUMOCTh JaBJIEHUSI Iapa OT KPUBU3HBI MOBEPXHOCTH JKUAKOCTU. YpaBHeHHE ToMcoHa
(KenpBuna). KammumnsipHas kouaeHcanus. M3oTepMudeckas meperoHka BemecTBa. 3aBUCUMOCTh
pacTBOPUMOCTH  OT KPHUBH3HBI TOBEPXHOCTH JAMUCIEPCHBIX YacTUll. YpaBHeHue [ubbca -
OctBanpaa - ®peitnmnxa.

6. CwmauuBanue. KpaeBoil yros. BeiBog ypaBHenusi FOnra. CoOTHOLIEHHE MEXIY
pabotamu aAre3ud M KOre3ud IMpH cmaduMBaHuu. Temnora cmauuBanus. M30uparenabHoe
CMauMBaHME KaK METOJ  XapaKTePUCTHKU TOBEPXHOCTH TBEPABIX Tel (JUOPHIBHBIX U
muo¢oOHbIX). TepMoanHaMUYECKUE YCIOBUS MOJHOTO cMayuBaHHs (pacTekaHue). Brnushue
IIEPOXOBATOCTH M 3arpsi3HEHUs MOBEPXHOCTH HAa cMadyMBaHue. [ McTepe3suc cMayuBaHusl.

7. MeTto1pl U3MEpEeHHUs MOBEPXHOCTHOTO HATSXKEHUS HA JIETKO MOJBIIKHBIX IpaHulax (das.
Cratudeckre ¥ TMOJYCTaTUYECKUE METOJbl: HHCTPYMEHTAIbHOE OQOpPMIICHUE, YCIOBHUS
AKCIIEPUMEHTa, pacueTHbie Gopmynbl. [loHsTHe 0 nuHamudeckux wmeronax. OrmpeneneHue u
OIICHKa CBOOO/IHOM MOBEPXHOCTHOM SHEPTUU TBEP/BIX TEII.

KonnokBuym Ne2.
AzcopOuys Ha MOBEPXHOCTH pa3aesa pas.
Baunsinne agcopOLMOHHBIX CJIOEB HA CBOMCTBA AMCIEPCHBIX CHCTEM.

1. A,Z[COp6I_II/I$I Kak CaMOIIPpOU3BOJILHOC KOHICHTPUPOBAHUC Ha MOBCPXHOCTU pa3aciia (1)3.3

BEIIECTB, CHIDKAIOUIMX MeX(a3Hoe HaTspKeHHe. TepMoJMHaMMKa Tpolecca aJcopOlHH.
N36biTouHas W mosiHas ancopOuus. YpaBHeHue ajncopobuunu I'm60ca.
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2.  TloBepxnoctHo-akTuBHbIE (IIAB), mMOBEepXHOCTHO-HEAKTUBHBIC U IOBEPXHOCTHO-
WHAaKTUBHbIE  BemecTBa. OTHOCUTENIBHOCTb  TOHSATUS ~ «IIOBEPXHOCTHAs AKTUBHOCTH)
(3aBUCHMOCTD OT IPUPOIBI KOHTAKTUPYIOMUX (a3). [loBepXHOCTHO-aKTUBHBIEC METAILIIBI.

3. 3aBUCHMMOCTb TOBEPXHOCTHOTO HATSKEHHS PACTBOPOB OT KoHHeHTparun [1AB.
[ToBepxHocTHast akTUBHOCTH [IAB. Pacuer nzorepmbl ancopOLuu 1 MOBEPXHOCTHON aKTUBHOCTH
[0 M30TEpME MOBEPXHOCTHOrO HaTsKeHus. OnpeneneHue MOJEKYISIpHbIX KoHcTaHT ITAB.
JBmxkyias cuia npouecca aacopomnuu. Ypasuenue llumkosckoro. Ypasuenue Jlenrmropa, ero
cBs3b ¢ ypaBHeHueM ['n06ca, [1InmkoBckoro.

4. Usmenenue moBepxHOCTHOM akTtuBHOCcTH I[IAB B rOMonoruueckom psimy IIAB.
TepmonnHamuueckoe oOocHOBaHWE TpaBuia TpayOe-/iokimo. Pabora ancopbumm. YcioBue
BBITIOJTHEHUS U oOpatienus npaswmia Tpayoe-Jlokiio.

5. Crpoenne MoHocnoeB pactBopuMbix IIAB. JIByxmepHoe cCOCTOSIHME BeleCTBa B
MTOBEPXHOCTHOM CJIO€, OPUEHTAIUSI MOJIEKYJI B Pa3pPEKEHHBIX U HACBIIIEHHBIX CI0SIX. YpaBHEHUS
coctostHus MoHOCH0s [TAB (upeansHOTO IByXMEpHOTO rasa rno @oisMepy).

6. TloBepxHocTHBIC IIeHKH HepacTBOpUMBIX [TAB. [ToBepxHOCTHOE (ABYXMEpPHOE) TaBJICHHE,
MeTo/bl ero usMepeHus. M3orepmbl moBepxHOCTHOro AaBieHUs. OCHOBHBIE THUIBI IUICHOK:
ra3zoo0pasHble, )KHJKHE, TBepAbIE. Y CIOBUS NEPEX0/ia IUIEHKH OT OJHOTO COCTOSHUS K IPYrOMY.
VYpaBHEHHE COCTOSHUS JBYXMEPHBIX aJICOPOLIMOHHBIX clI0€B 10 OPyMKHUHY.

7.  Oprannueckue [TAB. Knaccuduxamus [TAB mo monekyiasipHOMY CTpPOCHHIO (aHHOHO- U
KaTHOHO-aKTHUBHbIE, aM(pOJUTHbIE, HEMOHOTeHHbIe). Bricokomonekynsipasie [IAB (mpumepsl,
oTmuusi oT HU3KoMmoJekymsapHbix [TAB). Knaccudukamusa [TAB nmo mexaHusMy ux JCHCTBUS
(cmaumBarenu, gucnepratopsl, Mormue BemectBa). Obmactu npumenenus [TAB. IIpob6nema
ounopazmaraemoctu [1AB.

8. Ancopbuusi ITAB Ha rpanuiie pasjena KOHIACHCHUPOBaHHBIX (a3 (Ha TpaHHUIE pasnesa
KUAKOCTb-KUAKOCTh M TBEpPAOE TEJIO-KUIKOCTh). IlpaBuiio ypaBHeHHsS MOJISIpHOCTEN
Pebunnepa. Ilonsatune o rtuapoduabHO-UnopuasHoM Oamance (I'JIb). Moaudunupyromee
neiicteue I1AB: rtuapodmnumsanus u  ruapodoOu3aius IMOBEPXHOCTEH.  YIpaBlieHHE
CMauMBaHHUEM B Ipolieccax (IoTaluu.

KosnoxkBuym Ne3.
Oo0pa3oBaHue TUCIIEPCHBIX CHCTEM.
JInopuabHbie u 1M0(oOHBbIE IUCTIEPCHbIE CUCTEMBbI.

1. Ilonatne  nUOQUIBHBIX  JUCIEPCHBIX  CHCTEM. TepMoaMHamMMKa  0Opa3oBaHHUs
TMO(UIBHBIX KOJUIOMIHBIX cucteM. Kpurtepuil caMONpou3BOJILHOTO — JUCIIEPrUPOBaHUS
Pebunnepa-1llykuna. ¥YcnoBust 06pazoBaHus THOPUIBHBIX CUCTEM.

2.  MuuennoGpazoBaHue B pacTBopax ITAB. Kpurnueckas KOHIIEHTPALUS
munemiooopazoBanuss (KKM). OchHoBuele Meroabl ompenenenuss KKM. Owmnupuyeckue
3akoHOMepHOoCcTH n3MeHeHus: KKM 1 MUHMManbHOTO 3Hau€HUs MOBEPXHOCTHOTO HATSKEHUS Ha
rpanuue paszaena [IAB - Boznyx B romosornueckux psinax [TAB.

3. CrpoeHue npsMbIX U 0OpaTHBIX MULIEIUT IPU pa3IUYHbIX KOHLEHTpausax [TAB. Munemnst
I'aptnu-Pebunnepa n Mak bena. CmenanHble MULEIUTBI.

4. TeopMoaMHAMHUKa MHUIIEIUIO00pa3oBaHMs: TemioBble 3(dekTsl, aunarpamma ¢a3oBbIX
COCTOSIHUH, TemnepaTypHas 3aBucumoctb KKM; Touka Kpadra. Touka nomMmyTHeHHUs.
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5. ComobOunuzanus B pactopax [TAB. OTtHocurenbHas coMoOWIM3aIMs, 3aBHCUMOCTh OT
Temreparypel W KoHueHTparmu. ComoOwin3anuss B HEBOJHBIX cpemax. IIpakruyeckoe

MPUMEHCHHE MUICIUBIPHBIX CHCTEM (B XUMUH, CHHTE3€ MOJIUMEPOB, O10JIOTHH, MOIOIIEe
NeicTBUE).
6. JlucriepraiiiOHHBIC METOJIBI MOJIYYEHUS JAUCIIEPCHBIX CHCTEM (30JIeH, IMYJIbCHM, TICH,

a’po3oiieit). JlucreprupoBaHue TBEPIBIX TNl KaK (PU3UKO-XMMHUYECKUU IMporecc 00pa3oBaHUs
HOBOW moBepxHOCTH. Teopust ['puddurca: ycmoBue camMONpPOU3BOJIBLHOTO PACIPOCTPAHEHUS
TpemuH. O¢dext Pebunmepa: HM3MEHEHHWE MPOYHOCTH M TUIACTHYHOCTH, KaK CIIEICTBHUE
CHID)KEHUSI TIOBEPXHOCTHOW 3HEPTUU TBEPABIX Tell. TepMOIMHAMUYECKUE YCIOBUS IPOSBICHUS
spdexra Pebunnepa. BinsgHue XUMHMUECKONM NPUPOJBI TBEPABIX TEA M JKUAKOCTEH Ha
BO3MOXHOCTSH ero nposBieHus. [Ipaktuueckoe npunoxenue 3¢dexra Pedunaepa. [lentuzanus.
1. KonpeHncannonHbie criocoObl MOTy4eHUsI TUCHEPCHBIX CUCTEM. XUMHUYECKHE U (PU3HKO-
XMUMHMUYECKHUE CIOCOObI KOHJEHCAIMHU. YCJIOBHS, HEOOXOIMMBbIE s IMOJIydeHHUS 30J€i, B
mpolecce XMMHUYECKUX peakiuil (mpumepsl). MeToapl MONydyeHUsT MOHOJAMCIEPCHBIX 30JIEH.
[Iytu ynpaBineHUs CTENEHbIO TUCIIEPCHOCTH.

KonsoxkBuym Ne4.
3HeKTp0HOBerHOCTHble SIBJICHUA B JTUCIEPCHBLIX CHCTEMaX.

1. JIBoitHoit AIEKTPUYECKUI cIoi (I2C). [TpruunnbI 00pazoBaHHs J2C.
TepMmoanHaMuueckoe paBHOBECHE MOBEPXHOCTHU pa3zena a3 ¢ ydeToM IEKTPUUYECKOM SHEPrUuu.
2. Crpoenue JIOC: momens miaockoro KouaeHcaTtopa  (I'eabMrosbil), y4eT TeIIoBOTO
IBWKEHUsT WOHOB (Monaens ['ym - YemmeHa); posib XHMHUYECKOW TPHUPOJBI HOHOB (TEOpHUS
[repna). OOmmit U DJEKTPOKMHETHYECKUM NOTEHIUaNbl. M3MEeHEeHHe NOTEeHIHala B
3aBUCHUMOCTH OT pACCTOSIHHA OT TMOBEPXHOCTH Uil  CHJIBHO U Ci1a0o 3apshKEHHBIX
MOBEPXHOCTEH; BIUSHIE KOHLIEHTPALMU U 3apsiia MOHOB AJIEKTPOJIUTA.

3. DJEeKTPOKMHETUYECKHE SBJICHUA: AJIEKTPOodope3; AIEKTPOOCMOC; TMOTEHLIUANT TEUYCHHUS;
MOTeHIMaNn ocenaHus YpaBHenue [ enbpmroinbia-CMoayxoBckoro. ®akTopbl, BIMSIONIME Ha
MHTEHCUBHOCTb 3JIEKTPOKMHETUYECKUX SBJICHHUM. DJIEKTPOKMHETUYECKUN MOTEHIMaN, TpaHula
CKOJIbKEHUSI. MeTolpl OmnpeieneHus] AJIEKTPOKUHETHUECKOro mnoTeHimana. IIpakTudeckoe
MPUIOKEHUE DJIEKTPOKUHETHUECKUX SBJIICHUN. OJEKTPOKANWUISAPHbIC SBJICHUS. YpaBHEHUE
JIunnmana.

4, Crpoenne Mule1 Tuapososne. Brusaue wunauddepeHTHRIX W HeHMHAU(PPEPEHTHBIX
anekrponutoB  Ha ctpoenue JIDC. Ilepesapsiaka 3071eil moj AecTBUEM 3JIEKTPOJIHUTOB.
N3osnexkTpuyeckas Touka. BausHue pa3nuyabix (akTopoB Ha OOLIUN M 2IEKTPOKMHETUYECKUIN
noTeHuuan (pazbaBieHrue U KOHIICHTPUPOBaHUE 30115, Auanu3, pH, Temmnepatypa).

5. Honnsiit oomen. YpaBHenue Huxosbckoro. Jlnotponssie psiibl. IOHOOOMEHHBIE CMOJIBI.
[Ipouiecchl HOHHOTO 0OMEHA B IPUPOJIE U TEXHUKE (TIPUMEPHI).

YCToiYMBOCTE M IBOJIIOLMSA JUCIHEPCHBIX CHCTEM.
1. Tlonstue o0 arperaTMBHOW U CEIUMEHTAIIMOHHOW YCTOMYMBOCTH IHMCIIEPCHBIX CHUCTEM.
[Ipoueccel, Begymue K NOTEPE arperaTMBHOM YCTOMYMBOCTH: M30TEPMHUYECKAs] IEPETOHKA,

KOQJIECLEHLIMS, KOArylsuus. Poyb TEmIOBOro ABMKEHUS B CEAMMEHTALMOHHOM U arperaTuBHOMU
YCTOMYUBOCTH.
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2.  dakropel arperaTMBHOM YCTOMYMBOCTH JAWCHEPCHBIX CHCTEM. TepMoaMHaMHUYEcKas
YCTOMYMBOCTh TOHKMX IUIEHOK. PackinmuHuBaroniee nasieHue no Jepsaruny. MousekynspHas
COCTaBJISAOLIAs pPacCKIMHMBAIOIIETO  JABJICHUSA, YYET MOJIEKYJISIPHOM IIPUPOIBI
KOHTakTupyromux a3 u ¢opmMbl vacTtuil (TOHKHE IUICHKH W C(EepUdecKHe 4YacTHUIlhI).
DneKTpocTaTUUecKas COCTaBJAIOLIAs PACKJIMHUBAIOIIETO JIaBJIEHUS, €€ CBSI3b CO CTPOECHUEM
maddysnoit wactm JIDC. PacknuHuBaromiee AaBieHHE Ui CHIBHO M ClIab0 3apsuKeHHOU
noBepxHocTd. llpuposa  yCTOWYMBOCTH  JHCIIEPCHBIX  CHCTEM, CTAaOMIM3WPOBAHHBIMH
maddy3aeivu cnosimu 1o Teopun 1JIPO.

3. @akrtophl CTaOWIM3AIUU JUCIICPCHBIX CUCTEM. ODQPQPEKTUBHAS YIPYrOCTh ILICHOK C
aacopOumonusiMu  cinossmu  I[TAB. Oddextst  ['mbbca u  Mapanronu-I'u66ca.
DnexTpocTaTHUecKas  COCTaBJSIONIasl — PACKIMHUBAIOUIET0  JaBiieHus 1o  Jlepsaruny.
I'unpormHamMuyeckoe CONMPOTUBIEHUE MPOCIOUKH Cpebl BBITEKAHUIO, BSI3KOE COCTABJIAIOLIEE
packinuHMBaromero gasieHus. CTpykrypHo-Mexanuuyeckuil O6apeep (CMB) mno PebGunaepy.
VYcnoBus, omnpenenstoniue BbICOKYI0 dddexktuBHOCTE CMB. Peosornueckue cBoiicTBa
ancopOumonHbix ciaoeB [TAB. DuTponumiinbii ¢paktop. CMmeniaHHble PaKTOPHI.

4.  OcHoBbl Teopuu ycroWuuBocTH U Koaryasuuu JJIPO. OcobeHHOCTH Koaryisiuu 30J1ei
ANIEKTPOJIUTAMHU, UX OOBsICHEHHs ¢ Touku 3peHus teopun JJIDO. [lopor koarymasuuu u
KPUTHYECKOE 3HAYECHHUE DJIEKTPOKMHETHYECKOTO MOTEHIMalIa ¢ TOYKM 3peHus teopun JJIDO.
3aBUCUMOCTh TOpOra KOaryisiiiui OT pa3Mepa U 3apsja kKoarynupyromero noHa. Koarymsanus
CWJIBHO U cJ1abo 3apsiKeHHbIX 30iied. KoHlleHTpalunoHHas W HeUTpanu3alMOHHAasl KOaryJsiiusl.
O6ocHoBanue mnpaBuia [lymene-I'apmu w kputepus Dinepca-Kopda B Teopun IJIDO.
SIBneHne «HENPaBWIBHBIX)» PAAOB IPHU KOATYJIALINH.

5. 3aBUCHUMOCTb CKOPOCTH KOAryJsiLMK OT KOHIIEHTpAIUH AJIEeKTpouTOB. KuHeTnka ObIcTpoit
koarymsinuu 1o CMoayXxoBCKOMY. OCHOBHBIE MOJOXEHUS TEOPUU MEIUIEHHOM KOaryisiuu
(dykc). Opto- u mnepukuHeTHYeckas Koarymsauusa. Duoxymsuusi, reTepoKoarysus,
aparynsuus. [IpuMeHnenne KkoaryasHTOB U (PIOKYISIHTOB JJIsi OYMCTKH BOJIBI.

6. Aospozonu. Knaccudukainus a’po3oiieil O arperaTHOMY COCTOSTHUIO YaCTHUI[ JUCIEPCHOMN
(da3pl. MeTonpl TMOydeHHs a’po30Jieid. MOJEKyISIPHO-KUHETHYECKUE CBOMCTBA a’3pPO30JICH.
Oco0OeHHOCTh JIEKTPUYECKUX CBOMCTB a’p030Jieii, MPUUYUHBI BOSHHUKHOBEHHS 3JIEKTPUUYECKOTO
3apsifia Ha MOBEPXHOCTH YacTull. PakToOpbl yCTOWYMBOCTU a3po3oJieil. CiocoObl 1 0COOEHHOCTH
paspyuieHust aspososieil. IIpakTudeckoe wucmnonb3oBaHue al’po3oied. Posb a’posolsieil B
3arpsA3HEHUU OKPYXKaIoLEn Cpeabl.

7. DOwmynbcun. Kitaccudukanus, ompeneneHue TUMA SMYIbCUU W CTEHEHH AUCIIEPCHOCTH
KareJb AUCTIEPCHOM (pa3bl. DMynbraTopsl, MpuHIMII BeiOopa [TAB as crabunusanuu npsMbix U
obparubix smynbcuid. [IpaBuno bankpodra. Pone I'JIb monexynsl [TAB B crabunmsarnuu
smynbcu. OOpamienue ¢a3 B sMmynbcusx. DaxTopbl CcTaOWIM3AlMKU SMYIbCUN. MeTobl
MIOJIyYEHUS U pa3pylieHus 3Mynbcuid. [IpakTnueckoe NpUMEHEHUE SMYJIbCU.

8. Ilensl. Ctpoenue neH, ux kinaccudpukanus. KparHocts nen. IlenooGpazoBaTenu nepBoro u
BTOPOTO psifa. 3aBUCHMOCTb YCTOMUMBOCTM IMEHBI OT KOHILIEHTPALMM I€HOO0Opa3oBaTes.
Bnusinue snekTpoiuToB Ha neHooOpasyromyto cnocoOHocTs ITAB. Ilennbie mueHkn. DakTopbl
ycroifunBocty neH. [loHsTue o uyepHbIX IuieHKax. CrocoObl MOJTYYEHUs W pa3pylIeHUs IIEH.
[IpakTHyeckoe NpUMEHEHHUE TIEH.

Kpumepuu ouenku (6 6annax)
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- 5 GanoB BBICTABIISETCS CTYIEHTY, €CIIH CTYICHT Jajl MOJIHbIE, Pa3BePHYTHIE OTBETHI Ha BCE
BOIIPOCHI, TPOJAEMOHCTPUPOBAT YMEHUE PUMEHSTh TEOPETUUECKUE 3HAHUS IIPU BBHITTOJTHEHUN
npakTU4deckux 3ananuii. CTyaeHT 6e3 3aTpyJHEHUH OTBETHII Ha BCE JIOTIOHUTEIIBHBIE BOTIPOCHI.
- 4 Gasuta BBICTABIISIETCSI CTY/ICHTY, €CIIH CTYAEHT PacKpbLl B OCHOBHOM TEOPETUYECKHUE
BOIIPOCHI, OJTHAKO JOIYIICHbI HETOYHOCTH B OTIPEICICHUU OCHOBHBIX MTOHSATHH.

- 3-2 Garuta BBICTABIISIETCS CTYJICHTY, €CJIA IIPHU OTBETE HAa TEOPETUUECKUE BOIIPOCHI CTYIEHTOM
JOITYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIINOOK B TOJKOBAHWU OCHOBHBIX MOHATHN. 3aMETHBI
po0Oesbl B 3HAHUK OCHOBHBIX METOI0B. TeopeTHyecKre BOIPOCH B LIEIIOM H3JI0KEHBI
JOCTaTOYHO, HO C MPOITyCKaMu Matepuaia. IMeIoTcst MpUHIMITHAIEHBIE OIIMOKH B JIOTHKE
MOCTPOEHHsI 0TBeTa Ha Bompoc. CTYACHT He Pemnil 3a7jady WIN MPH PEIICHUH JOYIIEHBI
rpyObie OmmoOKu;

- 1-0 6anioB BBICTABISIETCS CTY/ICHTY, €CITH OTBET HA TEOPETHUYECKHE BOTIPOCHI CBH/IETEIHCTBYET
0 HETIOHMMAHWU M KpaifHe HETIOJTHOM 3HAHWW OCHOBHBIX MOHATHI U MeTOJIOB. CTYIEHT HE CMOT
OTBETUTH HU HA OJIMH JIOTIOJIHUTEILHBIN BOIIPOC.

TpeboBanus k odopMiIeHHI0 0TYETA 0 J1aGopaTOpHOIi padoTe

JlaGopaTopHast paboTa TOJDKHA COCTOSITh M3 CIEAYIONINX TJIaB:

TUTyIBHBIN JTUCT.

Onucanue 1eau paboThl.

[IpenocraBieHne KpaTKUX TEOPETHUECKUX CBEIICHHA.

Onwucanne TEXHUYECKOTO OCHAIIEHHS ¥ METOAUKH TIPOBEICHUS IKCIIEPHMEHTA.

[TomydeHHBIE B X0O/I€ TPOBEACHHUS IKCIIEPUMEHTA PE3YyIIbTaTHI.

AHanu3 JaHHBIX, IOJYYEHHBIX B X0/1€ IPOBEICHUS SKCIIEPUMEHTA.

IlonBenenne utoros, GopMyaHpoBKa BIBOJOB

Nook~whE

Kpurepun ouenku (B 0a/1ax)

- 0 OayIOB BBICTABIISIETCS CTYICHTY, €CJIHM CTYJCHT HE TPEACTAaBUI OPOPMIICHHBIH OTUET O
nabopaTopHO padoTe;

- 1 Gam BeICTABIICTCS CTYACHTY, €CIIU CTYACHT JOMYCTHI OIMIMOKU B 0(hOPMIICHUH OTUETA
0 J1abopaTopHOi paboTe U B pacuérax;

- 2 Oayuia BBICTABIISIETCS CTYACHTY, €CIIH CTYIEHT 0(OpMIIT OTYET 1O (hopMe U He
JOIYIICHO OMIHOOK B pacu€Tax v COJICpIKaHHH;

Bonpocs! u1s1 ycTHOTO onpoca:
1. OcHOBHBIC IPU3HAKH OOBEKTOB KOJUIOUJIHOW XUMUHU.

2. Knaccudukaius 1ucnepcHbIX CUCTEM U IPUMEPHI U3 KU3HU.

3. Cratuueckue METOAbl OIpelesieHUs] (U3MEpeHHs1) NOBEPXHOCTHOIO HaTsbkeHus. Mx
XapaKTepUCTHKA, JOCTOMHCTBA U HEJOCTATKU METO1a

4. TlomycraTMueckue MeETOAbl M3MEpPEHHs NMOBEPXHOCTHOIO HaTshkeHUs. VX XapaKTepucTHKa,
JOCTOMHCTBA U HEJIOCTATKU METOJ1a

5. HMHaAMHMUYECKHE METOJbl H3MEPEeHUs IOBEPXHOCTHOIO HaTskeHHMs. X xapakTtepucTuka,
JOCTOMHCTBA U HEJIOCTATKU METOJ1a

6. T'unpocdunbHele U ruapodoOHBIe MOBEpXHOCTHU. M30upaTenbHOe cMaulBaHUeE.

7. TlpencraBnenue o ruapoduiIbHO-TUNOpUIBHOM Oanance Mojekyn [TAB.

8. Kunaccudukarus ITAB no monekynspaoMy ctpoenuto. [lpumepsr [TAB.

9. Knaccudpukamus IIAB mno wmexaHusmy jeWcTBusi (CMauMBaTeNnd, JAUCHEPraTopsl,
CTaOMIIN3aTOPHI, MOIOIIHNE CPECTBA).

10. JIuopunuzanuss u nuododbusanus mnoBepxHOcTed, npumenenue I[IAB g ympaBineHus
nporeccaMy CMaylBaHuUsI.
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11. TIlpakTuyeckoe MPUMEHEHUE NIEKTPOKUHETUUECKUX SIBICHUH.

12. OuucTka KOJUIOUIHBIX cUCTeM. Jluanu3. DIeKTpoauanu3. Y IIbTpaQuiibTpariusl.

13. Comrobmmmzanus. [IpakTuyeckoe MPUMEHEHNE COTIOOMITA3AIIHH.

14. Aspozonu. OcOOEHHOCTH UX CTPOCHHSI U CBOMCTBA. METO b pa3pyIICHUS a3PO30JICH.

15. Omynbscun. CTpoeHue, yCTOHUYUBOCTh, METObI OIYYEHUSI. DMYIblraTOPBI.

16. [Tens1. CTpoeHue, yCTOMYUBOCTh, METOIbI TIOTYICHUSI.

Kpumepuu oyenku (¢ oannax)

- 2 Gaia BBICTABIISICTCS CTYACHTY, €CIIM CTYJICHT PAacKpPhLI B OCHOBHOM TEOPETUUYECKHIT BOIIPOC

- 1 Gayia BBICTABIISICTCS CTYICHTY, €CJIH ITPH OTBETE JIOMYIIEHO HECKOIBKO CYIIECTBEHHBIX
OIIHOO0K;

IIpuMepsI TECTOBBIX 3a1aHUI

1. Hanuune u30bITKa CBOOOHOM SHEPTHH HA TIOBEPXHOCTHU pazjiena a3 00ycIoBIEHO:

=

TOJIKO Pa3IMuyueM KOHIIEHTpAIUii BEeIeCTBa B IBYyX (hazax;

TOJIBKO Pa3JIMYMEM arperaTHOTO COCTOSIHMSI BEIIECTBA;

3. HECKOMIICHCUPOBAHHOCTBHIO MEXKMOJICKYISIPHBIX B3aMMOJCHCTBUII Ha TIOBEPXHOCTH TIO
CpPaBHEHHUIO C 00BEMOM;

4. 0Oonee BBICOKOW SHeprued B3aWMOJEWCTBUS MOJIEKYJ Ha TOBEPXHOCTH IO CPaBHEHHUIO C

00BEMOM.

N

2. PazHocTh naBieHuil B 00beMHBIX (pa3ax, pa3ieeHHbIX HCKPUBICHHOUW MOBEPXHOCTHIO,
BO3pAacTaer C:
YBEITMYEHUEM G}
YBEITMYECHUEM painyca KPUBHU3HBI;
YMEHBIIICHUEM G
YMEHBIIICHUEM PaJinyca KPUBU3HBL
MOBBIIIICHUEM TEMIICPATYPHI;
YMEHBIIICHUEM TeMIIEPaTypBhI.

ok whE

3. 3akon TomcoHa — KenbBuHA 1€XUT B OCHOBE:

KaWUISIPHOM KOHJICHCAIIHH;
MpoLeccoB 00pa3oBaHUs HOBOM (pa3bl;
M30TEPMHUECKOI MEePEeroHKH;
pEeKyIepanuu JeTy4YruX pacCTBOPUTENICH;
BCEX Ha3BAHHBIX MPOIECCOB.

okrwNPE

Kputepun onenkn (B 0an1ax)

- 0 OaIoB BBICTABIISETCS CTYIEHTY, €CIM KOJUYECTBO MPaBUIIbHBIX 0TBETOB 0 %;

- 3 Oaiyia BBHICTABISAETCS CTYAEHTY, €CIIM KOJMYECTBO MPAaBUIbHBIX 0TBETOB 30 %0;

- 5 GanIoB BBICTABISAETCS CTYIEHTY €CIIU KOJUYECTBO MpaBUIbHBIX 0TBETOB 40 %;

- 10 6anyoB BBICTABIIAETCS CTYACHTY, €CJIM KOJIMYECTBO NMPaBUIbHBIX 0TBETOB 60 %;

- 15 GanyoB BBICTABIIETCS CTYACHTY, €CJIM KOJIMYECTBO MpaBUiIbHBIX 0TBETOB 80 - 100%.

5. YueOHO-MeTOoAN4YeCKOe U MH(OPMAILHOHHOE o0ecTieYeHHe TUCIUIIIHHbI

5.1. IlepeyeHb OCHOBHON M 0NOJHUTEIbHON y4eOHOM JIMTepaTypbl, HEOOX0AMMOM A5
OCBOCHMS JHCIUIITHHBI
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a) OCHOBHasl JIMTEepaTypa:
1. Hlykun E.JI. Kommowanas Xumusi :y4eOHMK JUIsi YH-TOB U XUMHKO-TEXHOJIOT.BY30B
/E.A.lykun, A.B.Ilepuioa, E.A.Amenun — M.:Beiciias mkona, (1992, 2002, 2004, 2012) c.
2. T'enspman, M. U. Komonanas xumus [ DneKTpoHHBIH pecype] : yueOnuk / M. U. I'enbdman,

O. B. Kosanesuu, B. II. FOctpatroB .— U3xg 6-¢, crep. — CII6. : Jlanwp, 2017 .— 336 c. —
(YueObnukm mns By3oB. CrienuanibHas jutepaTypa). JocTylm K TEKCTy AJIEKTPOHHOIO H3JIaHUS
BO3MOJKEH uepe3 DIEKTPOHHO-OMOIMoTeunyto cuctemy m3narenscrBa "Jlanp" .— ISBN 978-5-
8114-0478-0 .— <URL:<https://e.lanbook.com/book/91307#book_name>>.

3. Bonkos, B. A. Komnonnnas xumusi. [loBepXHOCTHBIE SIBJICHUS W IHCIIEPCHBIE CHUCTEMBI

[DnmexTponHBIN pecypc] : yueObHoe mocobue / B. A. BonkoB .— W3n. 2-e, ucnp. — CaHkT-
[TerepOypr :Jlanb, 2015 .— 672 c¢. — (YueOnuku s By30B. CrnenuanbHas JUTEpaTypa).
JlocTynm K TEKCTy OSJIEKTPOHHOTO M3JaHHUS BO3MOXKEH uepe3 OJEeKTPOHHO-OMOIMOTEYHYIO
CUCTEMY W3/1aTeIbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —

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

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1. IlpakTukyM MO KOJUIOMAHONW XUMHUHU (KOJUIOMAHAS XHUMHS JIATEKCOB W TOBEPXHOCTHO-
aKTUBHBIX BEIIECTB) : y4. MOCOOHME Ui CTYAEHTOB XHMMHUKO-TEXHOJIOTMY. CIIELl. BY30B / TOJ
pen.P.O.Heiimana .— M. : Beicmag mkoia, 1972 .— 176 c.

2. Bepexunukon , B. H. Konongnas XxuMus MoBepXHOCTHO-AKTUBHBIX BEIIECTB [DIEKTPOHHBIN
pecypce] : yaebnoe mocobue / B. H. Bepexnukos , U. U. I'epmamesa , M. 0. Kppicun .—
Cankr-IletepOypr : Jlanp, 2015 .— 304 ¢. — (Y4eOnuku as By3oB. CrienuaiabHas JUTEPaTypa).
JlocTynm K TEKCTy OJJIEKTPOHHOTO H3JaHHUsI BO3MOXKEH uepe3 IJIEeKTPOHHO-OMOIMOTEYHYIO
CUCTEMY U30aTeIbCTBA "Jlagp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook.com/books/element.php?pll_id=64325>.

IlepeyeHb MeTOAMYECKUX YKA3AHUI JJIS1 CAMOCTOATEIbHOI padoThI CTY/IEeHTOB

1. Usanosa C.P. Komnounanas xumus: Y.1/C.P.iBanoBa,®.b.1lleBnsikoB — Yda PO baml'Vy,
2005 - 120 c.

2. WpanoBa C.P., lleBmsakoB ®.b., Kazapesan C.A. Kommougnas xumwusa. Y.2. (YdeOHoe
nocoowue). 2007. Ypa. PUO. baml'V.

3. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHOCTHBIE sBIIeHHsS. MeToauYecKrue yKa3aHUs
JUTSI KOHTPOJISE CAMOCTOSIT €JIbHOM paboThl ctyaenToB, 2005, PULL bamI'V, 51 c.

4. AxwmerxanoB P.M., Mamunckas B.II. Ilomyuenue wu cBoiicTBa JIMO(DOOHBIX 30JCH.
MeTtonuyeckre yka3aHHS IO BBIMOJIHEHHUIO JIA0OPATOPHBIX M MPAKTHYECKUX paboT I1o
konougHor xumuu, 2006, PUL baml'V, 44 c.

5. Manunckas B.II.,, AxmerxanoB P.M. Ilonmydenue u CBOICTBa KOJUIOMAHBIX PacTBOPOB.
VYuebnoe nmocobue, 2011, PULL bamI'V, 68 c.

6. Mamunckas B.I1., AxmerxanoB P.M. IloBepxHocTHBIC siBieHUsA. YdeOHOe mocobue, 2012,
PUL bamI'V, 100 c.

5.2. Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «AHTEepHET» N
MPOrpaMMHOI0 00ecnedeHusl, HeOOXOAMMBIX /ISl 0CBOCHHS TUCIHIITHHBI

1. DnexTponHas Oubmuorevnas cucrema «Ob baml ¥ - https://elib.bashedu.ru/

2. DnekTpoHHas OWONWOTEYHAas CHCTeMa «YHHUBEPCHUTETCKass OWONMHMOTeKa OHJIANH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHas CHCTeMa U3aTebcTBa «Jlanby - https://e.lanbook.com/

4. DnexkrpoHHbIi KaTanor bubanoreku baml'y - http://www.bashlib.ru/catalogi/

5. YuuBepcanbHas ba3el qaHHbiXx EastView (IocTym K 3J€KTPOHHBIM HAYYHBIM JKypHajlam) -
https://dlib.eastview.com/browse
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6. Hayunas nsnektpoHHas OubOnuoreka - elibrary.ru

(mocTyn K SJIEKTPOHHBIM Hay4HbBIM

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

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade. loroop Ne 104 or
17.06.2013 r. JInueHn3uu 6eccpouHbie
8. Microsoft Office Standard 2013 Russian. Jloroop Ne 114 ot 12.11.2014 r. Jluunensuu

OeccpouHbIC

6. MaTepI/laJIbHO-TeXHH'leCKaH 6333, HeoOXoauMAast AJ1s OCYHICCTBJICHUS 06p330BaTeﬂbHOFO
nmpouecca mo IMmCIuIlinue

HaumenoBanue
CHeUAIBLHBIX
MOMEIIeHNH 1

NOMeEIeHNI 1JIst

CaMOCTOATEILHOI
padoThI

OcCHaIIEHHOCTh CEeMAAIbHBIX
MOMeIEeHNIT M TOMeIeHii JJIst
CAMOCTOSITETbHON PadoThI

IlepeyeHb JMLIEH3UOHHOTO
NMPOrpaMMHOro odecneyeHus.
PeKkBU3UTHI MOATBEPKIAIOIIETO
JTOKYMEHTA

1. yueOHnasa aynuropus
]IS IPOBE/ICHUS
3aHATHIl JTEKIIMOHHOT 0
THIIA:

aymuropust Ne 405
(xumdak kopryc),
aymuropus Ne 311
(xumdak kopryc),
ayauTopust Ne 310
(xumdak kopryc),
ayautopust Ne 305
(xumdak KopIryc).

2. yyeOHasi ayAuTOpUA
TSI TIPOBE/IEHUS
3aHATHIl CEMHHAPCKOTO
THNA: naboparopus Ne 121
(xumdak kopryc),
nadoparopust Ne 407
(xumdak kopIryc),
nabdoparopust Ne 412
(xumak KopITyc).

3. yueGHasi ayAuTOpHS
TSI IPOBEIEHUS
IPYNIOBBIX H
UHIUBHAYATBHBIX
KOHCYJIbTALMIA:
ayautopust Ne 405
(xumdak KopIryc),
ayautopust Ne 311
(xumdak KopITyc),
ayautopust Ne 310
(xumdak xopIryc),
ayautopust Ne 305
(xumdak KopITyc).

4. yueOHas1 ayTUTOPUS
IS TEKYLIEr0 KOHTPOJISI
U NIPOMEKYTOYHOI
aTTeCTALMHU: AYIUTOPHS
Ne 405 (xumdaxk Kopiryc),
ayauTopus Ne 311
(xumcak kopryc),
ayauTopus Ne 310
(xumcak kopryc),
ayautopus Ne 305
(xumcbak kopryc).

Aynurtopus Ne 405
VYuebHas Mmebenb, yueOHO-HATIISTHBIE
nocoOus, 10CKa,HOYTOYK,MyJIbTUMEINa-
npoekrtop Mitsubishi XD3200U, skpan ¢
anekrponpuBoaoM 300*400cm Spectra
Classic.
Aynutopus Ne 311
Y4ebHast MeOesb, yueOHO-HATIISTHBIC
nocoous, 10cKa, HOYTOYK,ITPOEKTOP
Mitsubishi XD 600U, skpan ¢
anekTporpuBoaoM Projecta 183*240cm
Matte white.
Aynutopus Ne 310
VYuebOnas Mmebenb, yueOHO-HATIISTHBIE
nocobusi, 10cKa, HOYTOYK,MYJIbTUMEUA-
npoektop Mitsubishi EW230ST, skpan
HacteHHbIi Classic Norma 244*183.
Aynurtopus Ne 305
VYueOHast Me0Oenb, yueOHO-HATIISTHBIE
ocoOws1, T0CKa, HOYTOYK,MYJIbTUME 1A~
npoekrop Mitsubishi EW230ST, skpan
HactenHbld Classic Norma 244%183.
JlaGopaTopus Ne 121
VYueOHast Me0Oenb, yueOHO-HATIISTHBIE
moco6us1, Habop XUMIYECKOHN TOCYIFI,
komiuiekT mebeau BHP,
AKBaAUCTUILIATOP, A0CKa ayauTopHas 1A
(32)3, mocka xmaccHast/2002r, MUKPOCKOTII,
Hacoc, PMC "Honomerpus",
MH(OPMAIIMOHHBIH CTEH/I, BU3KO3UMETP
d=0,54 (10 mrt.), Bu3Kko3umerp d=1,16 (5
IIT. ), IEPUOJUIECKasi CHCTEMA
Menneneesa (2mir.), cTon 2-X TyMO., CTOI
2-x Tym0.,mojictaBka-kadepa.
JlaGopaTopus Ne 407
YueOHast MeOerh, yueOHO-HATIISITHBIS
moco0us1, Habop XUMITYECKOH ITOCYIHI,
pudOp, YCTAaHOBKA.
JlaGopaTopus Ne 412
Y4eOHast MeOerh, yueOHO-HATIISTHBIC
mocoOwsi, HabOp XUMHUUYECKOU TTOCY/IBI,
ra3omerp
Yurtanbubii 320 Ne 1
Hayunstit u yueOHbIl QoHI, HAyIHAS
neproanka, [1K (MoHo610K) - 3 mT.,

1. Windows 8 Russian. Windows
Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 .
Jlunen3uun OeccpodHbie

2. Microsoft Office Standard 2013
Russian. JloroBop Ne 114 ot
12.11.2014 r. JIunieH3un 6eccpouHbie
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5. nomemeHust AJIs
CaMOCTOSITeTIbHOM
padoThI:

YUTaJIbHBIN 3211 Ne 1
(TyTaBHBII KOpIYyC),
YUTAJIBHBIN 3271 No 2
(dbusmaTt kopmyc-
y4eOHOE), YUTANTBHBIN
3an Ne 5 (rymaHuTapHBINA
KOPITYC), YUTANIHBIN 3211
Ne 6 (yaeOHbIit KOpIIyC),
yUTaIbHBIN 3a1 Ne 7
(TymMaHHTapHBIH KOpITyC),
naboparopust Ne
206(xumdaxk koprryc),
naboparopust Ne
209(xumdaxk
KopItyc),1abopatopust Ne
419(xumdak Kopmyc).

6. momerenue 1
XpaHeHUsl H
NPOoPUIAKTHYECKOI 0
o0cJ1y:KMBaHUA Y4eOHOTrO
o0opynoBaHUA:
nabopatopust Ne 013
(xumdak koprryc).

HeorpanuueHHsli foctyn k ObC u BJI;
KOJIMYECTBO ITOCAJIOTHBIX MecT — /6.
YUuraabHbli 321 Ne2
Hayunstit u yueOHbIN QOHI, HAYyIHAS
neproaunka, [1K (MoH06110K),
MIOAKITIOYEHHBIX K cetn MHTepHeT, — 8
LIT., HeorpaHu4eHHsIN noctyn k ObC u
B/1; xonmuuecTBO nmocao4HbIX MecT — 50.
YuraabHsbii 3a1 Ne 5
Hayunslit u yueOHbIN QOHI, HAyIHAS
neproaunka, [1K (MoHo610K) - 3 1T,
HeorpannueHHsii qoctyn k ObC u BJI;
KOJIMYECTBO MOCAIOYHBIX MeCT — 27.
YuraabHbli 321 Ne 6
Hayunslit 1 yueOHbIN QOHI, HAYyIHAS
nepuonuka, [TK (MoHOOMOK) - 6 1T,
HeorpannyeHHbIN goctyn k ObC u BJJ;
KOJIMYECTBO NocaouHbIX MecT — 30.
YuraabHbii 3a1 Ne 7
Hayunslit u yueOHbIN QOHI, HAydIHAS
nepuosuka, [IK (MoHOOJOK) - 5 1T,
HeorpannueHHbIN goctyn k ObC u BJI;
KOJIMYECTBO I10CaI0YHbIX MecT — 18.
JlaGopaTopus Ne 206
VYuebHas Mebenb, yueOHO-HATIISTHBIE
moco0us, Melanka MarautHas EcoStir
(1.51,300-200000/MuH, m1atdhopma
naM. 120mMm,0e3 Harpesa), MelianKa
marauTHasg [13-6110 (zo 11, c momorp.
120C), memanka marautHas [13-6110 (o
111, ¢ mogorp. 120C), Merranaka MarHUTHAS
[12-6110 (o 171, ¢ momorp. 120C),
MeIlajgKa MarHUTHas ¢ moporpesom [19-
6110M, Memajgka MarHAuTHAs C
nogorpesoM I13-6110M, muxpockor,
MHOTO() yHKIIMOHAJIBHOE YCTPOUCTBO
KyoceraFS-1030MFP, HoytOyk
HPPavilion, mpoexrop BenQMP612C,
HoyTOYK HP 6820sT2370 17 WXGA,
MonuTop 19" Samsung
931BWSFVTFT,cucreMHslii 610K
IntelCore B komriekre, maMats NransTS
4G, cryn UCO/uepn/ (6mIt.), HOYTOYK
ASUSKS52JE 15.6"/IntelCorei3 370
M/DVD- RW/CAM/WIiFi/Win7BASIC.
JlaGopaTopus Ne 209
YaebHast Mebeih, yueOHO-HATIISITHBIS
mocoOusi, KOMIIBIOTEP B COCTaBE:
cucteMHsIit 6ok DEPO 460MD/3-
540/T500G/DVD-RW, moruTOp 20"
Samsung, MHOTO( YHKIIMOHAILHOE
ycTpoiicTBo (mpuHTep/Konmp/ckanep) FS-
1030 MFR, npunTep na3epHblii
MOHOXpOMHbIH Samsung ML-3310D,
OpuduHT prcTaBKa, kpecio «IIpecTmxy,
TyMmOouka MobmibHas, cTyn "TIpectmk",
CTOJI TTUCHM., CTOJ TTHCHM., cTynr UCO
JlaGopaTopus Ne 419
Y4eOHast MeOerh, yaeOHO-HATIISTHBIC
1ocoOusi, MHOTO(QYHKIIHOHAIBHOE
ycrpoiictso HP Laser, mianmeTHsIit
kommsiotep Apple iPad 64 GB Wi-Fi +3G
Uepnsrit A4-1.00I'T1,641'b ¢ gexiom,
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KOITUPOBAJIbHBI ammapar,
KOITUPOBAJIbHBIH ammapar
Jla6opaTopus Ne 013
Kommnext medenun BHP, Becst GR-120
(120r*0,1Mr) BHYTp. KanuOpoBKa, ¢
noBepkoi, neHTpudyra OITH-8,
MHOTO()YHKIIMOHAJIEHOE YCTPOHCTBO
HPLaserJetM1536 DNFMFP
(CE538A)128mb, snekTporuuTka
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IIpunioxenue Ne 1

MHMWHOBPHAYKH POCCHUUA
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIHHIEI'O OBPA3OBAHUA
«BAIIKUPCKU TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

MUCHUTLTAHBI Koanouanas xumusi Ha_ 8 cemMecTp
_OYHAas_
Buy pabotsl O0BeM IUCIUIUINHEI
O6mmas TpynoemkocTs aucuuruinabl (3ET / qacoB) 4/144
Y4eOHBIX YaCOB HAa KOHTAKTHYIO pabOTy C MPEIo/1aBaTeseM: 81,2
JIEKIIUHA 32
MPAKTUICCKUX/ CEMHHAPCKUAX
71a00paTOPHBIX 48

APpYyrux (prrIHOBaSI, HHIWBHUAYyaJIbHAasd KOHCYJIIbTAallud U MHBIC BUJIbI
y4eOHOMU NIeATeTLHOCTH, MPEyCMAaTPUBAIOIINE Pa0OTy 00yJIaOIUXCS

¢ mpenoaBaresieM) (OKP) 1,2
Y4eOHBIX 4acOB Ha CaMOCTOSITEIbHYIO paboTy oOyuatomuxcs (CP) 28
Y4eOHBIX 4acOB Ha TIOJTOTOBKY K

sK3ameny/3auety/ auddepennmporannomy 3adery (Kontposns) 34,8

®dopma KOHTPOJISL: IK3aMeH 8 cemecTp
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OcHoBHAasA

u dopma
®dopma u3ydeHus MaTeprasoB: JCKIUH, JIOTIOTHUT TEKYIIETo
MPaKTUYECKUE 3aHATHS, CEMUHAPCKHIE ebHas KOHTPOJISI
Ne 3aHATHUSA, TabopaTOpHBIE pabOTHI, TuTepa- 3amanus 1o yCIIEBa€MOCTH
/T Tema u conepxkanue camocTosiITeNIbHAs paboTa U TPYI0EMKOCTh Typa, CaMOCTOSITETPHOU | (KOJUIOKBHYMBI
(B yacax) pexomMeHs | paboTe CTYIAEHTOB | , KOHTPOJbHbIE
yemast paboTHl,
CTyJICHTaM KOMITBFOTEPHBI
Bcero |JIK | [IP/CE | JIP cpc | (Homepa € TCCTLI M T.IL.)
U3 CIIHCKA)
M
Beenenune. OcHOBHEIE 3aa4U U
HaIpPaBJICHUS KOJUIOMJIHON XUMUMU.
OO0BEKTHI KOJUIOUIHON XUMUU B
Hanoxumuu. Knaccuduxamus J1C. OCHL. THT-
KomnonnHo-xuMu4eckue OCHOBBI. )
pa1-3 Mertoanyeckue
1 I'panuma paszzaena a3 ee criioBOE ToJIe. 2 2
Hor. our- | mocobwus 1,2,3
CryuieHue TepMoIMHAMUYECKIX 12
(GyHKIMHI B IOBEpX. CJI0O€, BIUSHUE pa
TEeMIIepaTyphbl Ha TEPMOIUHAMHYECKHE
(YHKIMH TOBEPXHOCTHOTO CJIOS.
(poGyieMHast JCKIUS).
[ToBepXHOCTHOE HATSHKEHUE U
MEXMOJIEKYISIPHOE B3aUMO/ICHCTBHE B OcH. aut-
5 KOHJICHCUPOBaHHBIX (pazax. Mexdaznoe 9 9 pa 1-3 Metoaudeckue
HaTsDKEHUE Ha TpaHulle IBYX (as. Horm. nmut- | nocobus 1,2,4
CBoOo1Has SHEPTHsI TBEPAOTO Tea. pal-2

Bnusuue KPHUBU3HBI TOBCPXHOCTU HA
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paBHOBECHE B OJHOKOMIIOHEHTHOM
cucreme. 3akoH Jlamnacca. Kamsipasie
sBienusa. CmaunBanue. KonndecTBeHHBIE
XapaKTEePUCTUKH, U30MpaATEIbHOE
cmauuBannmne. Ponb cMaunBaHus B
KalmUJUIAPHBIX ABJICHUAX. MGTOI[I)I
HU3MEPCHHUA IMOBEPXHOCTHOT'O HATSXKCHUA U
YAEIbHOM MMOBEPXHOCTHOM IHEPIHUs
TBEPABIX TEIL.

AncopbunonHoe paBHoBecue ['100ca.
ITAB, I1MB, TTHB. Pa6oTa agcopOuum.
[TpaBuno Tpaybe-/toxno. YpaBHenue
[I1mKoBCKOT0. DKCIEPUMEHTAIbHAS
noBepka ypaBHeHust ['u60ca.
Onpenenenre MOJIEKYJISIPHBIX KOHCTAHT
ITAB. Knaccuduxamus u coBpeMeHHBII

acriekT npumeHenus [IAB. Accoptument
ITAB.

OcH. uT-
pa1-3
Horm. aut-
pal-2

MeTtoamueckue
nocodus 1,2,5

JByxmepHoe cocrosinue [IAB B
a7IcOpOLIMOHHOM clloe. YpaBHEHHE
COCTOSIHUSI, CTPOCHHUE aJCOPOLIMOHHBIX
cioeB HepacTBOpUMbIX [TAB.
[Ipumenenune ITAB nna ynpasienus
IpolieccaMu CMauMBaHUS U PaCTEKaHUS.
IMuapodobu3zanus, ruapodumuzanms
MOBEPXHOCTEH.

OcH. uT-
pal1-3
Homn. nut-
pal-2

MeTtoanueckue
nmocodus 1,2,6

OCOOCHHOCTH MOJICKYIISIPHOM a1copOImu
u3 pactBopoB. [IpaBuio ypaBHUBaHUs
nossipHocTeld PeOunaepa. AncopOnus
AIIEKTPOJIUTOB, N30UpATENbHAS U
MOHOOOMEHHas afcopOLus.
Honoobmennuku. Pons 00OMeHHOI
azcopOuuu.

OcH. uT-
pa 1-3
Jon. nmut-
pal-2

Mertonnueckue
nocobus 1,2,3

O6pa3OBaHI/IC JUCTICPCHBIX CUCTCM.

OcH. 1UT-

MeTtonnueckue
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OCHOBBI TEPMOIMHAMHYECKON U
KUHETH4YeCKOM Teopuu. [Ipouecchl
KOH/ICHCAIIMOHHOTO ¥ JUCIIEPTallHOHHOTO
oOpazoBanus [IC B TexHHKe, TPUPOE,
TeXHOJIOTUH. JInO(UITbHBIE KOJUIOUIHbIE
cucrembl. Tepmonnnamuka. O6pazoBanue
nuopuIbHbIX 3051ei. Kputepuit
Pebunnepa-1llykuna. Kputnueckue
SMyNbcuu. MunemiooOpa3oBanue u
cosoOunu3anus B pactsopax [TAB.
dusnkoxumus Moromiero nercteusa ITAB.

pa 1-3
Hor. nut-
pa1-2

nocobwus 1,2.4

[Tonsitue mmodoOHBIX 307€i.
TepMoMHAMHKa 1 KHHETHKA
TOMOTEHHOTO 3apO/IbIIICO0pa30BaHHS TIO
['u66cy-donsmepy. PaboTa obpazoBanms
YaCTHI] TUCTIEPCHOH (a3bl B mporeccax
KpPHUCTaJTU3aIluH U3 PAaCTBOPOB,
KOHJICHCAIIMX TIEPECHIIIEHHOTO T1apa,
KHUIEHUs U U3 paciuiaBa. Juddy3noHHbIi
Y KHHETHYECKHI PEXHUM IPOIecca pocTa
YacTHI TUCTIEPCHON (a3bl. [ eTeporeHHoe
oOpaszoBaHue HOBOMU (pa3bl. BinusHue
CMauyuBaHMsI U IIEPEXOBATOCTH
MOBEPXHOCTHU Ha paboTy 0Opa3oBaHuUs
yactull HOBo# (pa3bl. CooTHOIIEHUE
MEX]ly pab0TaMu reTepOreHHOTO U
TOMOTEHHOTO 3apO/IbIIIc00pa30BaHUs B
3aBUCHMOCTH OT yruia 0.

OcH. uT-
pa1-3
Homn. nut-
pal-2

JlucriepraliMOHHbIE METO bl OJTYYEHUS
JMCIIEPCHBIX CUCTEM (30J1€H, SMYIIbCUH,
neH, aspo3odeit). ucneprupoBanue
TBEPJIBIX TeJ KaK (PU3MKO-XUMUYECKUN
nporecc oOpa3oBaHUsI HOBOM
nosepxHocTu. Teopus I'puddurca:

OcH. auT-
pa 1-3
Jon. nmut-
pal-2
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YCIOBHE CaMOIIPOU3BOJILHOIO
pacnpocTpaHeHus TpeuuH. DPpPexT
Pebunnepa: n3sMeHeHUE TPOYHOCTH U
IJIACTUYHOCTH, KaK CJIEJICTBUE CHIXKEHUS
ITOBEPXHOCTHOM 3HEPTUU TBEP/BIX TEIL.
TepMoanHaMuyecKue yciaoBUs
nposiBiieHus 3pdexra Pebunaepa.
BinsiHne XuMu4ecKou pupoibl TBEPABIX
T€J U KUAKOCTEH Ha BO3MOXHOCTb €r0
nposiBiieHus. [lpakTuueckoe npuinoxeHue
ahdexra Pedunnepa. [lenruzanus.

DneKTpuyecKue CBOMCTBA TMCIEPCHBIX
CUCTEM. DIIEKTPOKUHETHUEKUE SBJICHUSL.
Crpoenue [10C. luddy3nonnas yactb
J3C i cuiabHO U €1ab0 3apsKEHHBIX

noBepxHOCTEil. Brusaue Oc. -

9 uHIUpGEepeHTHBIX HeMHAU(PPEepEeHTHBIX 2 pal-3 Meroreciie
AJIEKTPOJIUTOB U Crienr(pruecKoi Jlon. - | mocotms 1,2,5
aZICOPOITHU HA Qo, P5 U S TIOTECHIIAATIBI. pa 1-2
Crpoenue muniemn aM0(GOOHBIX 30JeH.

MeTo1bl U3y4eHHUS SITEKTPOKUHETUYECKIX

SIBJICHUHN, MX TPAKTHYECKOE IPUMEHEHHE.

Y CTONYMBOCTD AUCIIEPCHBIX CUCTEM.

ArperatuBHas ¥ CeJUMEHTALIMOHHAS

ycTOM4YuBOCTb. [Ipoueccel, Beqymue k OcH. -

10 HapYIICHUIO arperaTUBHOM YCTOHYHBOCTH. 2 pal-3 Meromrieckue
PacknnHuBaromiee gaBjieHue 1o Hfon. mat- | mocobns 1,2,6
Jlepsruny, ero cocrapistomniie. GakTopbl pal-2
arperarusHoi ycrouusoctu JIC.

OcnoBbl Teopun koaryasuuu JJIPO.
Kunerunka xoarymsiuu. [Ipasuno OcH. -

11 yneue-I'apan, kputepuii Diinepca- 2 pa 1-3 Merommrecke
Kopda. Crabunuzanus 1mopoOHbIX 307€i. II)[;)IIT_ ;I/IT- nocob6us 1,2,3

dakTopbl CTaOUIIM3AINH.
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3aBHCHMOCTh CKOPOCTH KOATYJISIIUN OT
KOHIICHTPALUH JEKTposnToB. KuHetnka
OBICTPOI KOAryJIsIuu 10

CMmonyxoBckoMy. OCHOBHBIE ITOJIOKEHUS OCIII' g r

12 TEOPUU MeJIEHHOM Koarynauuu (Pykce). 2 pa 1~
OpTo- ¥ NepUKUHETHYECKAask KOATyJIALUs. I[OIII' ; e
O OKyIAIHNS, TETEPOKOAT YIS, pa 1-
amarynsius. [I[puMeHeHrne KoaryJIssHTOB U
(IOKYISIHTOB JUISI OYMCTKH BOJIBI.

MonekynsipHO-KUHETHYECKHUE CBOMCTBA OcH. uT-

13 JC. Iuddyzus. Ocmoc B JIC. 4 pa1-3 Metoudeckue
CennMeHTanmmoHHO -G ) Y3UOHHOE Homn. nmut- | mocobwus 1,2,4
paBHOBECHE. pa 1-2
JlabopaTtopnas padota Ne 1 «Ilomydyenue OcH. auT-

14 KOJIJIOMJIHBIX PACTBOPOB»» 10 pa 1-3 Meroanueckue
Hor. mur- | mocobwus 1,2
pal1-2

JlabopaTtopnast pabota Ne 2 OcH. uT-

15 «Omnpegenenue nopora KoaryJsimun» 10 pa1-3 Meroanueckue
Hor. our- | mocobwus 1,2
pa1-2

JlaGopaTtopnast pabota Ne 3 OcH. uT-

16 «CenuMeHTallMOHHbBINA aHAIN3) 10 pal1-3 MeTtoanueckue
Hor. our- | mocobwus 1,2
pa 1-2

JlaboparopHas pabota Ne 4 OcH. aut-

17 «Qnektpodopes» 10 pa 1-3 Metouueckue
Hor. our- | mocobus 1,2
pa 1-2

JIaGopatopHas padota Ne 5 «AncopOrust OcH. nut-

18 Ha MOBEPXHOCTH TBEPJI0E TEJO - PACTBOP» | 4 pa 1-3 Metoaudeckue
Horm. our- | mocobus 1,2
pa 1-2
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JIaboparopHas pabota Ne 6

OcH. 1UT-

«IIOBEpXHOCTHBIE SIBICHUS pa 1-3 Meroanueckue
19 10 8 2
Hor. out- | mocobwus 1,2
pa 1-2
Bcero 108 32 48 28
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Hampasnenne noaroroBku 04.05.01 dyHpaMeHTalbHas W MpUKIATHASL

xumus Kype 4, cemectp 8

PeliTHHI-IIJIaH JUCHUNIINHBI

Komnongunas xumus

IIpuioxenne 2

Buasbl yue6Hoii nesrenbHoctu | bamn 3a Yucno baner
CTYIeHTOB KOHKPETHOE | 3aJaHuii 3a N aneaet | MaKkcisanbiei
3a/laHue cemMecTp
Moayas 1
Texkymmii KOHTPOJIb
1. lomanrHue 3a1aHus 2 3 6
(odopmiienue m1abopaTOPHBIX
pabor)
2. YCTHBII O1Ipoc 2 2 4
1. AymmropHas pabora 5 2 10
(KommoxkBruymsl)
Py0e:xHblil KOHTPOJIb
1. KontpomarHas pabora 1 15 15
Bcero 35
Moayasb 2
Texkyuuii KOHTPOJIb
1. Jlomanraue 3agaHus 2 3 4
(odopmitenue 1adbopaTOpHBIX
pabor)
2. YCTHBII ompoc 2 2 4
2. Aypaurtopnas pabota 5 2 10
(KonnmoxBuyMmbr)
Py0e:xxHbIii KOHTPOJIb
1. KonrposabHas pabora 1 15 15
Bcero 35
[HoompureabHbIe 6ALIBI
1. CtyneHueckast olMMIIMaia 5
2. Ilybnukarus crarei 3
3. Yuactue B KOH(pepeHInu 2
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Bcero

10

ocemaemocts (0asJ1bI

BBIYUTAKOTCS U3 0011eil CcyMMbl HAOpPaHHBIX 0AJ1JIOB)

1. Tlocemenue TEKIUOHHBIX 0 -6
3aHITUH
2. Tlocemenue 1adopaTOPHBIX 0 -10
3aHITUH

HTOroBbiii KOHTPOJIb
1. Dx3ameH 0 30
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