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1. Ilenau ocBoeHMs IMCHHUIJIUHBI

K ocnoenwvim yenam oceoenus oucyunaunvt «ucnepcruvle cucmemvl u NOBEPXHOCHHbIE SAGTICHUS )
credyem omHecmu:

- IOAIrOTOBKA CTYACHTOB K JACATCIIbHOCTH B COOTBCTCTBHUH C KBaHH(bHKaHHOHHOfI
XapaKTEepUCTUKOH clienuaincTa mo oopa3oBaTeabHOM IporpamMme;

- opMupoBaHme 0OIIETEXHNYECKUX 3HAHUN ¥ YMEHUH TI0 JaHHOMY HaIPaBJICHUIO;

- IIeJICHANIPABICHHOE NMPUMEHEHHE 0a30BBIX 3HAHUI B OOJIACTH XHUMHH B MPO(ECCHOHATBLHON
NESATENbHOCTH;

- (GopMHpOBaHME Yy CTYICHTOB LEJIOCTHOTO TPEJICTABICHUS O B3aUMOCBS3M W B3aMMHBIX
Nepexoaax XUMHYECKIX U (PU3HUecKUX (OpPM JBIKCHUS MaTCPHH;

- (hopMHpOBaHNE YMEHHH 110 YCOBEPIICHCTBOBAHHIO M Pa3pabOTKe MPOIECCOB YIPABICHUS A
MOJIy4YEHUsI MAaTEePUAJIOB U U3JIEIHI TpeOyeMbIX OIPEIeIE€HHBIX CBONCTB.

K ocnosénvim 3a0auwam OCBOEHUS NHUCHUUIUIMHBI «/IACIEPCHBIE CHUCTEMBI M NOBEPXHOCTHBIE
SBJICHUSD» CIEAYET OTHECTH:

— HU3YUCHUC TCPMHHOJIOIUH, onpeneneHHﬁ 1 OCHOBOIIOJIararominux (1)I/ISI/I‘ICCKI/IX U XUMHWYECKHUX
3aKOHOB M 3aKOHOMEPHOCTE;

— IpHOOpETEHNE HAaBBIKOB UCCIIEI0BATENBCKON paOOTHI M HAYYHOU AESITEIbHOCTH, UCIOJIB3YEMBIX
JUIsl IOJATOTOBKHY IPE3EHTAlMH, TOKJIaZI0oB U pedepaToB.

2. Mecto mucuunauHbl B cTpykType OOII cnenuanurera
Jucrtunnuna «JlucnepcHpie CUCTEMBI U TIOBEPXHOCTHBIC SBJICHUS» OTHOCHTCSI K 0a30BOM 4acTH
6a3oBoro nukia (b1) ocHoBHOM 00pa3oBaTeNbHON MPOrPaMMBbI CTICIIHAIUTETA.
Juctunnuna «JlucnepcHpie CHCTEMBI U TIOBEPXHOCTHBIE SIBJICHHS» B3aMMOCBSI3aHA JIOTHYECKH U
COZEPKATEITBHO-METOJUYECKH CO CIECNYIOIUMU qucuuruinHaMu 1 npaktukamu OOII cnenuanurera
B 6a3o0601i wacmu 6azosozo yukia (b1):
- Beicmasg maTemaTtnka;
- Ousnka;
- duznueckast XUMHU,
- MarepuanoBenenue;
- [Iporiecchl u anmapatbl XUMAYECKON TEXHOJIOTUH;
- AHanuTHYeCKas XUMHUS U PU3NKO-XUMUYECKHE METO bl aHATIN3A;
- TepmoauHamuKa u Temonepeaya.
B sapuamusnoti vacmu 6azosoco yuxna (b1):.
- OOu1as xuMu4eckasi TeXHOJIOTHS;
- XUMHYECKO€ CONMPOTUBICHNUE MAaTEPUAJIOB U 3aIIUTA OT KOPPO3HUHU.

3. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHsI O TUCIHUIJINHE (MOIYII0),
COOTHEeCEHHbIE ¢ MJIAHUPYEMbIMHU pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeIbHO NPOrpaMMbl
B pesynbraTe OCcBOEHUS AUCUUIUIMHBI (MOIYNsS) y oOydaromuxcsi GOpMUPYIOTCS CIEIyIOIINe
KOMITIETEHITMH U JJOJHKHBI OBITh IOCTUTHYTHI CIIEAYIOIINE Pe3yNIbTaThl 00ydeHUs Kak 3Tan (popMUpOBaHHUS
COOTBETCTBYIOIIUX KOMIETECHIIUM:

B pesyabTare
OCBOCHHA
Kon o0pa3oBaTeIbHOM Ilepeyennb mIaHUpyeMbIX pe3y/1bTaTOB
KOMIIeTCHIIUH NPOrpaMMblI 00y4yeHHs O TUCHUILINHE
o0yuawmmecs
JOJI’KHBI 00,1a1aTh
I'oToBHOCTEIO K 3HATH.
CaMOpa3BUTHIO, e (OCHOBHBIE NTOJIOKEHHS] COBPEMEHHOMN
camopeanu3anum, TEOPUN PHEPTETUKHU MIOBEPXHOCTHBIX




OK-7

UCIIOJIb30BaHUIO
TBOPYECKOTO
IIOTCHIIMAaJ1a.

SIBJICHUM, XUMUYECKOW TEPMOIUHAMUKH,
Teopuu (Ha30BBIX IEPEXOJIOB U
XUMHUYECKOTO PAaBHOBECHS.

yMeETb:

o [IpumensTh 3HaHUS GyHIAMEHTATBHBIX
OCHOB, TOJIXOJIbI K METOJIbI TEOPUHU
JUCTICPCHBIX CHCTEM U TTOBEPXHOCTHBIX
SIBIICHUY TIPU U3YYCHUU JAPYTUX
JUCITUTLUIVH.

BJIA/IETh.

e MareMaTHYeCKHM aIapaToM U HaBBIKAMH
WCII0JIb30BAaHUS COBPEMEHHBIX MOJX0JI0B U
METOJIOB TEOPUU JUCTIEPCHBIX CUCTEM U
MTOBEPXHOCTHBIX SIBJICHHH K OMMCAHUIO,
aHaJIN3y, TCOPETUIECKOMY U
AKCIIEPUMEHTAIbHOMY HCCJICIOBAHUIO U
MOJIEIMPOBAHUIO CIIOKHBIX XUMHUYECKUX
CHUCTEM, SIBICHUH U MPOLIECCOB B 00BEME,
HEe0OXOIMMOM IS UCIIOJIb30BAHUS B
poECCHOHAIBHON JESITENHHOCTH.

OIIK-1

CnocoOHOCTRIO
HCIIOJIB30BATh
MaT€MaTU4dYCCKUEC,
eCTeCTBeHHOHaY'-IHI)Ie
158 I/IH)KeHepHI)Ie 3HAHUS
JUTsl pelleHus 3a1a4
cBOEH
npohecCuoHATBHOU
JIESITECILHOCTH.

3HATD.

® OCHOBHBIC YPAaBHEHUSI XUMHUYECKOM
TEPMOJUHAMUKN TPUMEHUTEIHHO K
JUCTIEPCHBIM CHUCTEMAaM;

® METOJbl TEPMOIMHAMUYECKOTO OTUCAHMS
XUMUYECKUX U (ha30BBIX pAaBHOBECHUI B
JTUCTIEPCHBIX CUCTEMAX;

® OCHOBHBIC IIOHATHUS U COOTHOIICHUS
TEPMOJMHAMHUKH TTOBEPXHOCTHBIX SBICHUH;

® OCHOBHBIE CBOMCTBA AUCTICPCHBIX CHCTEM.

YMeTh.

® HCIIOJIb30BaTh XUMHUYCCKHE 3aKOHBI,
CIIpaBOYHBIC JAHHBIC, KOJUYECTBEHHBIC
COOTHOIIEHUS IS PeIICHUS
poeCCHOHABHBIX 3a71a4,

® TIPOBOJUTH PACUETHI C UCIOJH30BaHUEM
OCHOBHBIX COOTHOIIEHUH TEPMOTUHAMUKHI
MMOBEPXHOCTHBIX SIBJICHUH U PACUCThI
OCHOBHBIX XapaKTEPUCTHK JTUCIIEPCHBIX
CHCTEM,

® [PUMEHSTH MOJYYCHHbIE 3HAHUS TPU
BBIOOPE U MCIOJIb30BAaHUH JUCTICPCHBIX
CHUCTEM B IMPOMBIIIJICHHBIX MTPOIIECCAX;

® [PUMEHSTH NOJYYCHHbIC 3HAHUS IS
MCIIOJIb30BaHUS TOBEPXHOCTHO-aKTHUBHBIX
BEILIECTB B MPOIECCAX OYUCTKU U
CTaOWIN3aluu AUCTIEPCHBIX CUCTEM.

BJIAJIETh.

e HAaBBIKAMH BBEIYHCIICHUS
TEPMOIMHAMHYECKUX XapaKTePUCTHK
(ha30BbIX paBHOBECUN U XUMUYECKUX
MPOIIECCOB;




e  METOJAMM NPOBEJECHUS JUCIIEPCUOHHOIO
aHaJIM3a, CUHTE3a JIUCIIEPCHBIX CUCTEM U
OLICHKH UX arperaTUBHON YCTOMYMBOCTH.

4. CTpPyKTYpa M cojep:KaHHe IUCHUITUHBI
OO61mast TpPyI0€MKOCTh TUCHUTIIUHBI COCTABIISIET 4 3a4eTHBIX €UHUIIBI, T.€. 144 akameMuyeckux
gacoB (13 HuX 90 yacoB — camocTosITebHAsI Pad0Ta CTYICHTOB).
Paznensr qucnmmumabl «JlucriepcHble CHCTEMBI M IOBEPXHOCTHBIC SIBICHUS» M3y4aroTcs Ha 4
Kypce B 7 cemecTpe:

. Jlexmuu - 2 gaca B Hepento. Beero — 36 yacos.
. CeMuHapbl U IPAKTHYECKUE 3aHATHUSA - 2 Yaca B qBe Henenn. Beero — 18 wacos.
. dopma KOHTPOJIS — 3a4eT.

CrpykTypa u coJiep>KaHue TUCHUIUINHBI «Jl1ucriepcHble CUCTEMBI i TOBEPXHOCTHBIE SIBJIECHUS 110
CpoKaM U BuJaM pabot otpaxensl B [Ipunoxenun 1.

Cooeporcanue pazoenos oucyuniIuHbl
Beoonas wacmo

[Tpeamet xypca. OcHoBHBIE MOHATHS. OTANYHME TUCTIEPCHBIX CUCTEM OT TOMOTeHHBIX. [loHsTHE O
Mex(pa3HbIx moBepxHOCTAX. Kimaccudukanms v XxapakKTepUCTUKHU TUCTIEPCHBIX cucTeM. [ 'eomeTpuieckue
XapaKTEPUCTHKN Hec(PepruyecKux AUCTEPCHBIX CHUCTEM, TIOHATHE O TOPO3HOCTH U  YIETbHOU
MOBEPXHOCTU. [ eOMEeTprUUECKHUE XapaKTEPUCTUKU MOTUAUCTIEPCHBIX CUCTEM, METO I pacdeTa. [lonsTue
KPUBHU3HBI TTIOBEPXHOCTH.

Tepmoounamura nosepxnocmuozo cnos. Ilosepxnocmnas snepeus

OcCHOBHBIE TEPMOJUHAMUYECKUE COOTHOIIEHUS JJII TOMOTEHHBIX CUCTEM TIOCTOSIHHOW MAacChl U
cocTtaBa. XHMHMYECKUM MOTEHIMAN. YCIOBHS PAaBHOBECHSI TE€TEPOTr€HHBIX cUcCTeM. [loBepxHOCTHas
SHEprusi, €€ NpUpoJa, CBA3AHHAsA C HECKOMIIEHCUPOBAHHOCTBIO MEKMOJEKYJIAPHBIX CHJI B
ITOBEPXHOCTHOM ciioe. [IoBepXHOCTHOE HATsKEHHE, METOJbl ero ompeneiacHus. CaMOnpon3BOJIbHbBIE
MIPOIIECCHI, CBSI3aHHBIC C TOBEPXHOCTHOM dHEpruel [ mbOca: ymeHbIieHHne 00IIeH MII0Ia Iy MOBEPXHOCTH
nucnepcHoil  ¢aspl, ancopOrus. 3aBUCHUMOCTh SHEPreTHYECKHX [apaMeTpoB IOBEPXHOCTH OT
TeMmneparypsl. BnusHue KpUBU3HBI IOBEPXHOCTH HA PABHOBECUE B OJTHOKOMIIOHEHTHOM CHCTEME.

Aoeesus u cmauusanue. Kanunnapuvle aenenus

Anresus, ckinenBanue. CmaunBanue noepxnoctu. Koresus. Pabora agresun u koresuu. Kpaepoit
yrojl cMaunBanus. 3akoH FOHra. Ypasuenue Jronpe. Kanumispaeie sBienus. M30bTouHOE 1aBlieHHE
0]l BOTHYTOM MOBEPXHOCTBIO >KUJIKOCTHU. YpaBHeHue Jlammaca. JlaBieHue HAChIIIEHHOTO Iapa Haj
KpuBO# moBepxHOCTbIO. YpaBHenue Tomcona (KenbBuna). Beicora mogHsTusi cronba >KUIKOCTH B
kanuuisipe. @opmyna XKropena. Biusinue [IAB Ha cmaunBanue. @noTanus.

Aocopoyus

Ancopbuus Ta30B Ha TBepJOi moBepxHOCTH. DPusznueckas U XUMUUeckast aacopOuus. Bunsl u
CBOICTBa aIcOPOEHTOB. AKTUBUPOBAHHBIN YrOJb, CUIIMKATENb, AIFOMOT€llb, [IOPUCTHIE CTEKIIA, IICOTHUTHI.
OMmnupuueckoe ypaBHeHue @Dpeiinmnxa. MoHOMONEKyNspHas afcopOlusi U ypaBHEHHE H30TEPMbI
ancopOuuu JIrarmiopa. [onumonexynsipuas ancopouus. Teopus [lonsau u reopus bpynayspa-Ommera-
Tennepa (bOT).

AncopOnus xunkoctei u3 pactBopoB. IlpaBuio Ilanera u ®@asaca. MoHUTHI Kak ajcopOCHTHI.
Buner nonutos. MonoobMeHHas agcopOuusi.

AncopOuust Ha TpaHuUIle pacTBop-ra3. AncopOruoHHoe ypaBHeHue [u60ca. IloBepxHocTHas
aktuBHOCTh. [IpaBuno J[lrokno-TpayOe. IloBepXHOCTHO-aKTUBHbIE W TIOBEPXHOCTHO-WHAKTHBHBIC
BEIlIECTBA.

Pacmeopwvl nogepxnocmuo-akmuenvix eewyecms

Tumnsl MOBEpXHOCTHO-aKTUBHBIX BEIECTB (KATUOHHBIE, aHHOHHBIE, aM(OJIUTHBIC, HETIOJSPHBIE).

JudunbHoe ctpoenue Monekyn. Komnounnsie pactBopsl IIAB 1 o6pazoBanue Mutiemt. TUITBI MUIIEIT.



Kputnueckas koHIeHTpanus MuLemiooopasosanus. Touka Kpadra. Comobununzanus u ee npuMeHEeHUs
B TexHuKe. Muneisl Xaptiu u munesuisl Mak-bena. JKunkue kpuctauisl.

MonomouteKysipHble IIeHKH JIsHrmropa-biomxker.

Onexmpoxunemuyeckue seenus. Tepmoounamuxa oo6paz06anusi OUCNEPCHBIX CUCmeEM

DNeKTpOKUHETUYECKUE SBIEHUA. JIBOMHOM 3nekTpuueckuil cinoii. CTpoeHue 1BONHOIO
JIEKTPUYECKOTO CJI0sI. DIEKTPOOCMOC, IOTEHIIMA TEYEHUs] U CEAUMEHTALIUU.

Paznuuneie Tunel (pazoBeIX mepexonoB. Iereporennoe oOpa3zoBanue HOBOHM (ha3zbl. Kunermka
oOpa3oBaHusl W KHHETHKAa pOCTa 4YacTUll HOBOW (a3pl. CaMOIpPOM3BOJIBHOE HCIIEPTUPOBAHHUE.
TexHuueckre METOIbl MOJIyYEHUS U pa3[eJICHUs JUCIEPCHBIX CUCTEM. BpoyHOBCKOE ABW)KEHHE U
maddy3us B AUCHEPCHBIX CHCTEMax. YCTOMYMBOCTH JUCIIEPCHBIX CHUCTEM. MeXaHH3MBbl HapyIICHUS
arperaTuBHON yCTOWYMBOCTH.

Jluoghoonwie 30nu. I'enu

Metoasl monydeHus: JUOPOOHBIX 30Jieid. MeToIbl OYMCTKH 30JIeH (Iuanu3, JIEKTPOIUATH3,
yIbTpaguiIbTpalus U o0paTHBIM ocMoc). OnTuueckue W 3JeKTpuyeckue cBoiicTBa 3oiied. CTpoeHue
rpanyiasl. Koarymsuus. Kunetuka xoarynsiuu. YpaBHenue CMOJIyX0OBCKOTO.

I'enu, muorenu. CuHepesuc, TUKCOTPOIUs, Ha0yXaHue.

I'pybooucnepcHuvle cucmemoi

Cycnensuu. @®opmyna Jlamnaca-Tleppena. Jucnepcuonnsiii ananmms. CeauMeHTAllMOHHBIN
aHaJu3.

Omynbcuu. Ilpsmast u oOpatHas smynbeun. O6panienue a3 sMyabcuu. MeToabl NOTydeHus U
CTaOMIM3aIUU SMYJIbCUH.

[Tensl. Omynbratopsl. CTpyKTypa neH, hopMa my3bIpbKoB rasza. [Ipumenenue nex.

[TacTel. TukcoTponus u cuHepesuc. 3p10yuHe MEeCKH.

Aspo3osmm. XapakTepUCTHKH W CBoWcTBa. Tepmodope3, TepMmompenunutamus, ¢otodopes.
Pacnipenenenne uactuiy asposonissi mo BbicoTe. CKOpPOCTh OceJaHUsl 4YacTHIll.  B3pbhIBOONAcHOCTh
a’po30JIeH.

[Topomku. CBolicTBa MOPOMIKOB. ChITYYECTh, CIAEKUBAEMOCTD.

OCHOBHBIE NOHSATUS O PEOJIOTUM AMUCHEPCHBIX CHCTEM (BSA3KOCTb, YNPYrOCTh, INIACTHYHOCTH,
IIPOYHOCTB). MoienupoBaHUE PEOIOTNYECKUX CBOMCTB TUCIIEPCHBIX CHCTEM.

5. Oopa3oBaTeibHbIE TEXHOJIOTHH
Metouka npenoiaBanus TUCHUIUIMHBI «/{ucnepcHble CUCTEMBI U TOBEPXHOCTHBIC SIBJICHUSA» U
peayn3anusi KOMIIETEHTHOCTHOTO MOJX0Ja B M3JI0)KEHUU U BOCHPUATUU MaTepuaja MpeaycMaTpUBaeT
UCIIOJIb30BAHME  CIIEAYIOUIUX AaKTUBHBIX W HMHTEPAKTUBHBIX (OPM MpOBENEHUS TPYIIOBBIX,
WHIUBUAYAIbHBIX, AaYIAUTOPHBIX 3aHATUA B COYETAHHMM C BHEAyJIUTOPHON pabOTOW C IIENbIo
(dbopMupoBaHUs U pa3BUTHUS MPOGECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS |
- YTEHHE JICKIIHI;
- BBINIOJIHEHUE pacyeTHO-TpaduvecKux pador;
- OpraHu3alys U MPOBEICHHE TEKYIIEro KOHTPOJS 3HAHWUN CTYIEHTOB B (pOpME KOHTPOJBHBIX
pabor.
3aHATHA JTEKIIMOHHOTO TUIIA COCTABISIIOT 66% OT 00beMa ayIUTOPHBIX 3aHSITHIA.

6. OneHo4YHbIE CPeICTBA I TEKYLIEro KOHTPOJIS YCIIeBAEMOCTH, IPOMEKYTOYHOM aTTeCTAllUN
10 UTOraM OCBOEHHS JUCIHUILIUHBI U Y4eOHO-MeToIn4YecKoe odecnedeHne caMoCTOSTeIbHOM
padoThI CTYACHTOB
B nporiecce o0y4ueHHs HCTIONB3YIOTCS CIEYIOIINE OIIEHOYHBIE (DOPMBI CAMOCTOSITENILHOM PadOThI
CTYJIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U MTPOMEKYTOUHBIX aTTECTALIUM:
- 3aIIMTa PEe3yIbTATOB BHITIOJHEHUS 3aJaHUN JUISI CAMOCTOSTEIBHON PabOTHI;
- BBITIOJIHEHUE KOHTPOJBHBIX PadoT.
OO0pa3ibl KOHTPOJIBHBIX PabOT, SK3aMEHAIIMOHHBIX BOMPOCOB MPHUBEACHBI B ()OHJIE OLIEHOYHBIX
cpencts (DOC), KOTOPHIi ABISETCS MPUTIOKEHUEM 2 K TAHHOW MPOrpaMMe AUCHHUTIIHHBL.



6.1. ®oH/1 OLIEHOYHBIX CPEJICTB /ISl MPOBEIeHHUS MPOMEKYTOUHOM aTTeCTAIIUH 00YYAIOIIMXCS 110
AUCHUILINHE (MOIYJIIO)
6.1.1. IlepeueHb KOMMETEHIMII ¢ YKa3aHHeM JTAanoB UX (OPMHUPOBAHHUS B TMpolecce
OCBOEHHS 00Pa30BaTEILHOI MPOrPaMMBbI
B pesynbraTe 0CBOCHHUS AUCHUILIUHBI (MOIYIs1) GOPMUPYIOTCS CIIEAYIONINE KOMIIETCHIINN:

Kon B pe3yabTaTe 0cBoOeHHs 00pa30BaTeJIbHON MPOrPaMMbl 00y4alOIIMIACA
KOMIEeTeHI[UH J0JIKeH 00J1a1aTh
OK-7 TFOTOBHOCTb K CAMOPA3BUTHIO, CAMOPEATIU3ALINH, UCIIOIb30BaHUIO

TBOPYECCKOI'O IMOTCHIHAJIA.

OIIK-1 CIOCOOHOCTH MCIIOJIF30BaTh MaTEMAaTHIECKUE, €CTECTBEHHOHAYYHbBIE
Y MH)KEHEpHBIE 3HaHUA JJIS pelleHus 3a/1a4 cBoel npodecCHoHaIbHON
JeSTEITbHOCTH.

B mpouecce ocBoeHust 00pa3oBaTeabHON MPOTpaMMbl JaHHbIE KOMIETEHIIMH, B TOM YHCIIE HUX
OT/IelIbHBbIE KOMIIOHEHTBI, (POPMUPYIOTCSI MO3TAlHO B XOJ€ OCBOCHMSI OOYyYaroIIMMMCS JAUCLHUILIMH
(Momynei), MpakTUK B COOTBETCTBHM C Yy4eOHBIM IUIAHOM M KaJeHJAapHbIM TIpadukoM ydeOHOro
nporecca.

6.1.2. Onucanue noka3saresjed 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHUHH, GopMHUpPyeMBbIX 110
UTOraM OCBOEHUSI IMCUMIIJIMHBI (MOYJIf), ONUCAHUE IIKAJ OLleHUBAHUS

[Tokazarenem oleHMBaHUS KOMIETEHLIMHA Ha PAa3IWYHBIX dTanax uX (pOpMUpOBaHUS SBISETCS
JOCTHXKEHHE 00Y4aloIUMUCS TIIaHUPYEMBIX PE3yJIbTaTOB 00YUEeHUS TUCIUILINHE (MOJIYIIO).

Kpurepun ouenuBanus

IToka3arean
2 3 4 5

OK-7 - rOTOBHOCTB K CAMOPA3BHUTHIO, CaMOpEATU3AIIIH, UCTIOIb30BaHUIO TBOPUYECKOTO MOTEHIIHANIA.




3HATh: OO0yyarommuiics OO0yyarommiics OO0yyarommiics OOyuaromuiics
OCHOBHBIE JIEMOHCTPUPYET MOJIHOE | IEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OJIOKEHHUS OTCYTCTBHUE HJIH HEIOJIHOE YaCTUYHOE [I0JIHOE
COBPEMEHHOI HEZ0CTATOYHOE COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
TEOpHH COOTBETCTBUE CIICIYIOLIMX 3HAHUM: | CIICAYIONMX 3HAHUI: | CICIYIOMIMX
YHEPreTUKH CIIC/TYFOIIMX 3HAHMIA: OCHOBHBIX OCHOBHBIX 3HAHMMN:
ITOBEPXHOCTHBIX | OCHOBHBIX IOJIOKCHUH I10JIOKEHU I 10JIOKEHU I OCHOBHBIX
SABJICHUHA, COBPEMEHHOM TEOPUH COBPEMEHHOM COBPEMEHHOM TEOPUH | IOJIOKECHUI
XUMHYECKOL SHEPreTUKU TEOPHHU SHEPTETUKH | SHEPTETHKH COBPEMEHHO
TepMOIMHAMH- | TOBEPXHOCTHBIX HIOBEPXHOCTHBIX IIOBEPXHOCTHBIX TECOPHH
KH, TEOPHH SIBJIGHUM, XUMHYECKON SIBJICHUH, SBJICHUH, SHEPreTUKU
(ha3oBbIX TEPMOJMHAMHKH, TEOPHH | XUMHUYECKOM XMMHYECKOU MIOBEPXHOCTHBIX
IIEPEX0I0B 1 (ha30BbIX IEPEXOJIOB U TEPMOTHHAMHKH, TEPMOTHHAMHKH, SBJICHUH,
XEMHYIECKOTO XMUMHUYECKOTO Teopuun PpazoBBIX Teopur (PazoBBIX XUMHYECKOU
PABHOBECHSL. paBHOBECHS. HIEPEXOIOB U HIEPEXOJIOB U TEPMOTHHAMHKH,

XMMHUYECKOTO XMMHYECKOTO Teopun (a3oBBIX

paBHOBECHS. paBHOBecus. OJJHAKO | MEPEXOJIOB U

WM jomyckaroTest UM JIOITYCKAFOTCS XMMHYECKOTO

3HAYUTENLHBIE HE3HAYUTEIbHBIE paBHOBecus. OH

OIINOKHU, OIITNOKHU, CcBOOOIHO

MIPOSIBIIAETCS HETOYHOCTH, OIepHUpPYET

HEI0CTaTOYHOCTh 3aTpyIHEHHS [IPH npruoOpeTeH-

3HAHHWIA, 110 Py AHAIIMTUYECKUX HBIMH 3HAHUSAMH.

roKaszaresnein onepanusx.

oOydJaronuics

UCIIBITHIBACT

3HAYUTEIILHBIE

3aTpyIHEHHS [IPU

OIIEPUPOBAHUHI

3HAHHUSIMU [IPH UX

IIEPEHOCE HAa HOBBIE

CUTYaLHH.
yMeTh: O6yuarommiicst He ymeeT OO0yyvarommiics OOyuaromuiics OOyuarommuiics
MIPUMEHATH HJIM B HEJIOCTATOYHOM JEMOHCTPUPYET ACMOHCTPUPYCT JEMOHCTPUPYET
3HAHUS CTCIICHN yMECT HEIIOJIHOE YaCTUYHOEC MOJIHOC
bynpamenranp- | TPUMCHATH SHAHU COOTBETCTBUE COOTBETCTBHE COOTBETCTBHE
HBIX OCHOB, (yHIaMeHTaIBHBIX CIEIYIOIUX YMEHHM: | CIEAYIOIIUX YMEHUM: | crieyromux
MOJIXO/IbI U OCHOB, IIOAXO/IbI 1 IPUMEHSTH 3HAHKSI IIPUMEHSATH 3HAHUS YMEHUIA:
MeTO 6l Teopun | METOMBI TCOPHH (byHIaMEHTATBHBIX (byHIaMeHTaJIbHBIX [IPUMEHSITh
JIMCIIEPCHBIX AHUCICPCHBIX CHCTCM M | ocHOB, MOAX0IBI 1 OCHOB, ITIOAXO/IbI U 3HAHUS
CHCTEM U HOBCPXHOCTHBIX ABJICHUH | neTo bl TEOPHH METOIbI TEOPUHU byHIaMeHTAITb-
MOBEPXHOCTHBIX | TPY U3YICHUH JIPYTUX JIMCIICPCHBIX CUCTEM | JUCICPCHBIX CUCTEM | HBIX OCHOB,
SIBIICHHM [IPH AUCTIUILINH. U TIOBEPXHOCTHBIX 1 IOBEPXHOCTHBIX MMOIXOIbI U
U3yYCHUH SIBIICHUH TIPH ABJICHUH TIPU METO/IbI TEOPUH
JAPYruX U3yYEeHUH IPYTHX U3YYEHUU OPYTUX JIMCTICPCHBIX
JUCLIUILINH. JUCIMIUIAH. M JUCIUILINH. CUCTEM H

JIOTMYCKAKOTCS YMeHHs OCBOCHBI, HO | TIOBEPXHOCTHBIX

3HAYUTENILHBIE JOIYCKaKTCsA SIBJICHUH TIPH

()1]_[1461(1/1, HC3HAYHUTCIIbHBIC H3y4YCHUH

HPOSIBIISICTCS OIINOKH, JIPYTUX

HEJI0CTATOYHOCTD HETOYHOCTH, JUACIIUIUINH.
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YMEHUH, 110 pALy

3aTPyIHEHUS [IPU

Cso0OoHo

IOKAa3aTeIICH. AHAITUTHYCCKHX onepupyeT
OO0yyaromumiics omepanusx, IepeHoce | NpUuoOPETEHHBIM
HCIBITEIBACT YMEHUH Ha HOBBIE, U yMEHUSIMH,
3HAYHMTCIbLHBIC HECTaHJapTHbHIC MPUMECHSIET UX B
3aTpyAHCHUS TIPU CUTYAINH. CUTYaIHUSIX
OTIEPUPOBAHUU IMOBBIIICHHOM
YMCHHSIMH TIPU UX CIIOJKHOCTH.
nepeHoce Ha HOBbBIE
CUTYAIINH.
BJIA/IETh: OO6yuatomuiicst He OO6yuaromuiics OOyuarommuiics OOyuaromuiics B
MaTeMmaTidec- | BIaJceT WM B BJIaJICCT MaTeMa- BJIaJCET IIOJIHOM 00beMe
KMM armapatoM | HEIOCTaTOYHOM CTENCHH | THYCCKUM MaTeMaTUYECKHM BJIaJICET MaTeMa-
¥ HABBIKAMI BJIaJCET MaTeMaTH4ec- amnmapaTom 1 arnmapaTom 1 TUYCCKUM
HCIIONB30BAHUS | KUM aIllapaToM H HaBBEIKAMM HaBBEIKAMU anmnapaTom u
COBPEMEHHBIX HaBBIKAMH HCIOJIL30BaHUS HCIOJIL30BaHUS HaBBIKAMU
HOJIXOI0B U HCIIOJIL30BaHUS COBPEMEHHBIX COBPEMEHHBIX HCIIOJIL30BaHUS
METOJIOB COBPEMEHHBIX MOAXOJ0B | MOJAXOJ0B U METOJIOB | TTOAXOJ0B U METOJIOB | COBPEMEHHBIX
TeOpHH 1 METOJIOB TEOPUH TEOPHUH JTUCTIEPCHBIX | TEOPHH IUCIIEPCHBIX | TIOJXO0JIOB U
JCTIEPCHBIX JTUCTIEPCHBIX CUCTEM U CHCTEM U CHCTEM U METOJIOB TEOPUU
CHCTEM U TTOBEPXHOCTHBIX SIBJICHUH | TIOBEPXHOCTHBIX MTOBEPXHOCTHBIX JTIUCTIEPCHBIX
HOBEPXHOCTHBIX | K OMHCAHUIO, aHAJIU3Y, SIBIICHUM K SIBIICHUH K CHCTEM U
SIBJICHHI K TEOPETUIECKOMY U OTIMCAHUIO, aHATIN3Y, | ONMCAHUIO, aHAJU3Y, | TTOBEPXHOCTHBIX
OTHCAHHIO, IKCIIEPUMEHTAIILHOMY TEOPETUIECKOMY U TEOPETHIECKOMY U SIBJICHUH K
aHaIN3y, HCCIICA0BAHUIO U AKCIIEPUMEHTAIIBHO- | SKCIIEPUMEHTAIIBHO- OITMCAHMIO,
TEOPETHUECKO- | MOJICITUPOBAHHUIO MY MCCJICTOBAHHUIO U | MY HCCIICIOBAaHHUIO U | aHAJIH3Y,
My U SKCIIepH- CJIOKHBIX XUMHYECKUX MOJICITUPOBAHUIO MOJICITUPOBAHUIO TEOPETHIECKO-
MEHTaIEHOMY CHCTEM, SIBJICHUH U CJIOKHBIX CJIOKHBIX MY | DKCTIEpH-
HCClIeJOBaHni0 | IPOLIECCOB B 00BEME, XUMHUYECKHUX CUCTEM, | XUMHUYECKHUX CUCTEM, | MEHTaJIbHOMY
¥ MOZIETTMpOBa- | HEOOXOIMMOM Juist SIBJICHUH U SIBJICHUH | TPOIIECCOB | UCCIICIOBAHUIO U
HUIO CJIOKHBIX | UCIOJIb30BaHUS B IPO- MIPOIIECCOB B 00BbEME, | B 00bEME, MOJICIUPOBa-
XUMUYECKUX (dheccroHampHOM HEOOXOIMMOM IS HEOOXOIMMOM IS HUIO CJIOKHBIX
cucTeM, JIESITEILHOCTH. HCIOJL30BaHUA B HCI0JL30BaHHUA B XUMHYECKUX
SBJICHUI 1 poeCCHOHAIBHOU | TPOECCUOHATBHON CHCTEM, SBIICHHI
TIPOIIECCOB B IEeITEIbHOCTH JIeITEIBHOCTH, U TIPOIIECCOB B
oOBeMe, B HEIOJIHOM 00beMe, | HaBBIKA OCBOEHBI, HO | 00BeEME,
HEOOXO0IMMOM JIOTTYCKArOTCS JIOTTYCKAIOTCS HEOOXOIMMOM
JUTSL KCTIOJIB30- 3HAYUTEIbHBIE HE3HAYUTEIbHEIE JIJIA UCIIOJIB30-
BAHUS B IIPO- OIIINOKH, OIIINOKHU, BaHMS B IIPO-
deccnoHanbHOIM MPOSIBIISAETCS HETOYHOCTH, (dheccuoHaIbHOM
JEATENLHOCTH. HEIOCTATOYHOCTH 3aTpyaHEHHS PU JIeITEIbHOCTH,
BJIAJIEHHS HaBBIKAMH, | aHAJTUTHYECKUX CBOOOIHO
1o psiay omeparusix, MepeHoce | MpUMEHSET
TOKa3aTele, YMEHUH Ha HOBBIE, MOJTy4YEeHHbBIE
oOyuaromuiics HECTaH/IapPTHHIE HaBBIKU B
HCIIBITBIBACT CUTYaIUH. CUTYaIUIX
3HAYUTEIbHBIC MMOBBIIICHHOM
3aTpyaHEHHS TPU CIIOKHOCTH.
MPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYaLMSIX.




OIIK-1 - ciocoGHOCTh UCTIOJIB30BATh MAaTEMATHUECKUE, €CTECTBEHHOHAYYHBIE M HHKCHEPHbIC 3HAHUS IS

pelieHus 3a/1a4 CBOeH MpoecCHOHATIBHOM e TETbHOCTH.

3HATh: OO0yyarommuiics OO0yyarommiics OO0yyarommiics OOyuaromuiics
- OCHOBHEIC JEMOHCTPHUPYET MOJHOE | JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
ypaBHEHHS OTCYTCTBHE WJIU HETOJIHOE YAaCTUYHOE MOJTHOE
XUMUYECKOI HEJI0OCTAaTOYHOE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
TEepMOJIMHAMHU- | COOTBETCTBHE CJIENYIOIIUX 3HAHUN: | CICNYIOUIMX 3HAHUU: | CIEIYIOIINX
KM IPUMEHH- CJIEIYIOIIUX 3HAHUM: - OCHOBHBIX - OCHOBHBIX 3HAHUMU:
TeTbHO K - OCHOBHBIX YPaBHEHUW | ypaBHEHHI ypaBHEHUU - OCHOBHBIX
JUCTIEPCHBIM XUMHUYECKOU XHMHUYECKOU XHMHUYECKOU ypaBHEHUH
cHCTEMaM; TEPMOAMHAMUKHU TEPMOAMHAMUKU TEPMOJMHAMUKH XUMHUYECKOM
- METOIbI MIPUMEHUTEIEHO K MPUMEHUTETHHO K MPUMEHUTETHHO K TEPMOJMHAMUKH
TepMOJIMHAMH- | AMCIIEPCHBIM CHCTEMaM; | IUCIICPCHBIM JTUCTIEPCHBIM MIPUMEHUTEITEHO
YECKOTO - METOJIOB TEPMOINHA- cUCTEMaM; cUCTEMaM; K JIMCTIEPCHBIM
OTIMCAHUS MHYECKOTO OMUCAHUS - METOJIOB - METOJIOB CHUCTEMaM;
XUMUYECKUX M | XMMUUYECKHUX U (Da30BBIX | TEPMOJMHAMUYECKO- | TEPMOJUHAMUYECKO- | - METOJOB
dazoBbIx paBHOBeECHi B T'0 ONUCAHUS T'0 OMUCAHUS TepMOIMHA-
PaBHOBECHIA B JTUCTIEPCHBIX CUCTEMAX; | XUMUYECKUX U XUMUYECKUX U MHUYECKOTO
JUCTIEPCHBIX - OCHOBHBIX TIOHSITHHA 1 (hazoBBIX (a30BBIX PABHOBECUH | OTMCAHUS
cHCTEMAX; COOTHOIIIEHUH paBHOBeECHil B B JIMCIIEPCHBIX XUMHYECKUX U
- OCHOBHEIE TEPMOANHAMUKA JIUCTIEPCHBIX CHUCTEMAX; (hazoBBIX
MOHSTHS TTOBEPXHOCTHBIX CHUCTEMAX; - OCHOBHBIX MOHATHIA | paBHOBECHUH B
COOTHOIICHUS SIBJICHUI; - OCHOBHBIX TIOHATUH | XU COOTHOIIIEHUM JIACTIEPCHBIX
TepMOJMHAMH- | -~ OCHOBHBIX CBOWCTB Y COOTHOUIEHUI TEPMOIUHAMUKHI CHCTEMaX;
KM TIOBEPXHOCT- | AUCICPCHBIX CUCTEM. TEPMOIUHAMUKHI MOBEPXHOCTHBIX - OCHOBHBIX
HBIX HBJ'IGHHfI; IMOBEPXHOCTHBIX SIBJICHHUH, IHOHATHUU U
- OCHOBHbBIE SIBJICHUI; - OCHOBHBIX CBOMCTB | COOTHOILIECHHI
CBOICTBA - OCHOBHBIX CBOMCTB | AMUCHEPCHBIX CUCTEM. | TEPMOAUHAMUKHU
JCTIEPCHBIX JUCTIEpCHBIX cucTteM. | OmHako MOBEPXHOCTHBIX
CHCTEM. Honyckarorcs JIOITYCKAIOTCSA SIBIICHHI,
3HAYUTEIIbHbIC HE3HAYUTEIIbHbBIC - OCHOBHBIX
OIIINOKHU, OIIINOKHU, CBOMCTB
MIPOSIBIISIETCS HETOYHOCTH, JIMCTIEPCHBIX
HEJIOCTaTOYHOCTh 3aTpyJHEHUS TIPU CHCTEM.
3HAHUM MO sy AHAJIUTUYECKUX OO6yuaromuiics
MoKa3areliei, orepanmsx. CcBOOO/THO
oOyuaromuiics OnepupyeT
HCTIBITHIBACT MPUOOPETEHHBIM
3HAYUTEIIbHbBIC Y 3HAHUSIMU.
3aTpyAHEHUS IPU
OIEepUPOBAHUM
3HAHUSIMU TMIPU UX
MepEeHOCe Ha HOBBIE
CUTYALINH.
yMeThb: OOyuatomuiics He ymeeT | OOyqaronuiics OO6yuarommiics OOyuatomuiics
- UCIIOJIb30BaTh | WM B HEJOCTATOYHOM JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
XUMUYECKUE CTENIEHU YMEET: HEIOJHOE YaCTHUYHOE MOJIHOE
3aKOHBI, - UCIIOJIb30BaTh COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
CIIpaBOYHbIE XUMUYECKUE 3aKOHBI, CJIEYIOLIUX YMEHHI: | CIeIYIOUUX YMEHHI:




JIAaHHEBIE,
KOJIMYECTBEH-
HBIE€ COOTHOIIIE-
HUSA 1A
peleHus
npodeccruona-
JIBHBIX 3a/1a4;

- IIPOBOJTUTH
pacyeTsl ¢
HCII0JIb30Ba-
HHEM OCHOBHBIX
COOTHOIIICHUM
TEPMOIMHAMHU-
KH ITOBEPXHOCT-
HBIX SIBJICHUN U
pacyeTsl
OCHOBHBIX
XapaKTePUCTHK
JUCTICPCHBIX
CHCTEM;

- IPUMEHSTH
MOJTyYCHHBIC
3HAHUS TPU
BBIOOpE U
HCIIOJIE30BAHNH
JTUCTIEPCHBIX
CHCTEM B
MIPOMBIIIJICH-
HBIX MpOIleccax;
- IPUMECHSTh
MOJTyYCHHBIC
3HAHUA IS
HCIIOJIL30BaHHUsA
MMOBEPXHOCTHO-
AKTUBHBIX
BEIIECTB B
nporieccax
OYHCTKH H
craduin3anuu
JTUCTIEPCHBIX
CHCTEM.

CIIpaBOYHbBIC JJAHHBIE,
KOJIUYCCTBCHHEIC
COOTHOILICHUS JIJIS
penrenus npodeccruona-
JBHBIX 3aJ1a4;

- IPOBOJUTH PACUETHI C
HCIIOJIb30BaHUEM
OCHOBHBIX COOTHOIIICHHI
TEPMOAMHAMUKHU
MMOBEPXHOCTHBIX SIBJICHUI
Y pacyeTbl OCHOBHBIX
XapaKTEPUCTHUK
JTUCTIEPCHBIX CUCTEM;

- IPUMEHSTh
MOJTyYCHHBIC 3HAHUS TTPU
BBIOOPE U UCIIOJIb30BA-
HUU JTUCTIEPCHBIX CUCTEM
B MPOMBIILJIEHHBIX
nporieccax;

- IPUMEHSTH
TTOJTyYCHHBIC 3HAHUS TSI
HCIIOJIL30BaHUS
MMOBEPXHOCTHO-aKTUBHBIX
BEIIIECTB B MpoOIIeccax
OYHCTKH U
craduiIn3alun
JTUCTIEPCHBIX CUCTEM.

- UCTOJIb30BATh
XUMUYECKUE 3aKOHBI,
CIIpaBOYHbBIC JJAHHBIE,
KOJIMYECTBEHHBIE
COOTHOUICHUS IS
penieHus
npodeccnoHaTbHBIX
3a/1ay4;

- IPOBOJAUTH PACUETHI
C UCIOJIb30BAaHUEM
OCHOBHBIX
COOTHOIIIEHUI
TEPMOTUHAMUKHU
MTOBEPXHOCTHBIX
SBJICHUM U pacyeTsl
OCHOBHBIX
XapaKTEPUCTHK
JTUCTIEPCHBIX CUCTEM;
- IPUMECHSTH
MOJTyYCHHBIC 3HAHUS
IpH BeIOOpE U
WCTIOJIb30BAHUN
JUCTIEPCHBIX CUCTEM
B ITPOMBIIIIICHHBIX
nporieccax;

- IPUMEHSITh
MOJIy4YeHHbIEC 3HAHUS
JUIS KCTIOJIb30BaHUS
MOBEPXHOCTHO-
AKTUBHBIX BEIECTB B
poreccax OUYUCTKU
U CTaOWIN3alnuu
JMCTIEPCHBIX CHCTEM.
Honyckarorcs
3HAYUTENIbHbBIE
OIIINOKHU,
MPOSBIISETCS
HEJ0CTaTOYHOCTh
YMEHUH, 1O pALY
roxasareJiei,
oOyuaromuiics
UCTIBITHIBACT
3HAYUTENbHbBIE
3aTpyaHEHUS TPU
OTIEpUPOBAaHUU
YMEHHSIMH TIPU UX
NEepeHOCe Ha HOBbIE
CUTYaIUH.

- HCTIOJIB30BATh
XHUMHUYECKUE 3aKOHBI,
CIIPaBOYHbBIC JAHHBIE,
KOJIMYECTBEHHBIC
COOTHOIIEHUS JIJIst
pelIcHus
npodeccHoHaATEHBIX
3a/1ad;

- POBOIUTH PACUYETHI
C UCTIOJIb30BAaHUEM
OCHOBHBIX
COOTHOIIEHUI
TEPMOTMHAMUKHU
MTOBEPXHOCTHBIX
SBJICHUM U pacyeThl
OCHOBHBIX
XapaKTePUCTHK
JUCTICPCHBIX CHCTEM;
- MPUMEHSTH
MOJTydeHHBIC 3HAHUS
IpH BBIOOpE U
HCII0JIb30BaHNHT
JTUCTICPCHBIX CHCTEM
B ITPOMBIIIICHHBIX
mporeccax;

- IPUMEHSTh
MOJIy4Ye€HHbIE 3HAHUS
JUIS UCTIOJTb30BaHUS
MOBEPXHOCTHO-
AKTUBHBIX BEILIECTB B
poleccax OUYUCTKU U
crabuin3anuu
JCTIEPCHBIX CHCTEM.
YMeHHs! 0CBOEHBI, HO
JIOITYCKaOTCs
HE3HAYUTENbHbIC
OIIINOKHU,
HETOYHOCTH,
3aTpyqHEHHsS Py
AHATUTUYECKUX
oTepanusx, mepeHoce
YMEHHI Ha HOBBIE,
HECTaH/IapPTHHIE
CUTYaIUH.

I (S13% (0111704
YMECHHMN:

- HCII0JIb30BaTh
XUMHUYECKUE
3aKOHBI,
CIIPaBOYHBIC
JIaHHBIE,
KOJINYECTBEH-
HBIE€ COOTHOIIIE-
HUSL J1JIS
pelIeHus
npodeccuona-
JIBHBIX 3a/1a4;

- POBOTUTH
pacueTsl ¢
HCII0JIb30Ba-
HHEM OCHOBHBIX
COOTHOIIICHHI
TEPMOTMHAMUKHN
MTOBEPXHOCTHBIX
SIBJICHUH U
pacueTsl
OCHOBHBIX
XapaKTePUCTHK
JTUCTICPCHBIX
CHCTEM;

- IPUMEHSITh
MOJTyYCHHBIC
3HAHUS TIPH
BBIOOpE U
HCI0JIb30BaHUU
JIUCTIEPCHBIX
CHCTEM B
MIPOMBIIIICH-
HBIX MpoIleccax;
- IPUMECHSITh
MOJTyYCHHBIC
3HAHHUA I
HCII0JIb30BaHUs
MTOBEPXHOCTHO-
AKTUBHBIX
BEIIECTB B
rpolieccax
OYHCTKH U
CcTa0MIIN3alun
JUCTIEPCHBIX
CHCTEM.
CB0060OIHO
oTnepupyeT
pUOOPETEHBI-
MU YMEHUSMH,
MIPUMEHSIET UX B
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CUTYalHIX
HOBBIILIEHHOMN
CJII0KHOCTH.

BJIAJICTh:
- HaBbIKaMH
BBIUHCIICHUS
TEPMOIMHAMU-
YECKUX
XapaKTePUCTUK
(ha3oBbIX
paBHOBECHI U
XUMHAYECKUX
IIPOLIECCOB;

- METOJJaMH
MPOBEICHUS
JIMCTIEPCUOHHO-
ro aHaJIn3a,
CUHTE3a
JMCTIEPCHBIX
CHUCTEM U
OIIEHKHU UX
arperaTuBHOM
YCTOWYHBOCTH.

OOyyaromuiicst He
BJIAJICET WIIK B
HEJIOCTAaTOYHOM CTENEHU
BJIAJICET:

- HaBBIKaMHU
BBIYUCIICHUS
TEPMOAMHAMUYECKUX
XapaKTePUCTHK (a30BbIX
paBHOBECHI 1
XUMHUYECKUX MPOLECCOB;
- METOJJaMH MPOBEACHUS
JIMCTIEPCHOHHOTO
aHaln3a, CUHTE3a
JUCTIEPCHBIX CUCTEM U
OIIEHKHU WX arperaTuBHOM
YCTOWYHUBOCTH.

OOGyuaromuiics
BJIAJICCT!

- HaBBIKAMU
BBIYMCIICHHS
TepMOAMHAMHU-
YECKUX
XapaKTEPUCTHUK
¢ha30BbIX
paBHOBECHI 1
XUMUYECKUX
MPOIIECCOB;

- METOJIaMU
MIPOBEICHUS
JTUCTIEPCHOHHOTO
aHajmn3a, CHHTE3a
JUCTIEPCHBIX CUCTEM
1 OI[EHKH UX
arperaTuBHOU
YCTOWYUBOCTH.
Homnyckarorcs
3HAYHUTEIIbHBIC
OIINOKHU,
MPOSIBISAETCS
HEJOCTATOYHOCTh
BJIQJICHUS] HABBIKAMU
o pAny
MIOKa3aTeNeH.
OO0yuaromuiics
UCIIBITHIBAET
3HAYMUTEIIbHbIE
3aTpyAHEHUS IPU
IPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYyaLMSIX.

OOyuaromuiics
BJIAJICET:

- HaBBIKAMU
BBIYUCIICHHS
TEPMOJMHAMUYECKUX
XapaKTEPUCTHK
($ha30BBIX paBHOBECUH
U XUMHUYECKUX
IIPOLIECCOB;

- METOJIaMH
MIPOBEACHHUS
JIACTIEPCUOHHOTO
aHalin3a, CUHTE3a
JUCTIEPCHBIX CUCTEM
Y OIICHKU WX
arperaTuBHOM
YCTOWYUBOCTH.
HaBwiku 0CBOEHBI, HO
JIOTTYCKAOTCSA
HE3HAYHUTEIIbHBIC
OIITNOKH,
HETOYHOCTH,
3aTpyIHEHHUS IPH
AHATTUTUYECKUX
onepanusx, nepeHoce
YMEHHI1 Ha HOBBIE,
HECTaHJapTHbIE
CUTYAaLNH.

OOyuaromuiics B
MIOJTHOM 00bemMe
BJIAJICET!

- HaBBIKAMU
BBIYUCIICHUS
TepMOJUHAMHU-
YECKUX
XapaKTEPUCTHUK
(ha3oBBIX
paBHOBECHI 1
XUMUYECKUX
MPOIIECCOB;

- METOJIaMH
MIPOBEACHUS
JIUCTIEPCUOHHO-
ro aHaJn3a,
CHHTE3a
JTIUCTIEPCHBIX
CHCTEM U OIICHKH
UX arperaTuBHOMN
YCTOWYHBOCTH.
CBo0OomHO
MIPUMEHSET
MTOJTy4YEHHBIE
HaBBIKH B
CUTYyaIUAX
MTOBBIIIEHHOU
CJI0’KHOCTH.

6.2. HIkaabl OleHHBAHUSI PE3YJIbTATOB MPOMEKYTOUYHON ATTECTAIMH H X ONHCAHHE

6.2.1. ®opMa NpoMe:KyTOUYHOM aTTeCTALMM: 3a4eT
[Ipomexxyrounas arrecranusi oOydaromuxcsi B (opMe 3adera MPOBOAMTCSA MO pe3yibTaTam
BBITIOJIHEHUSI BCEX BHJOB y4eOHOW pPabOThI, MPEAYCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JUCIUILIMHE
«JlucriepcHbIe CUCTEMBI M TIOBEPXHOCTHBIC SIBJICHHS», TIPU 3TOM YYHUTBIBAKOTCS PE3YJIbTAThl TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH B TeueHue cemecTpa. OlleHKa CTENeHH JOCTIDKEHHUS O00ydaromuMucs
TUTAHUPYEMBIX PE3yIbTaTOB O0YyYEHHUS [0 JUCIUILINHE MTPOBOIUTCS MPETOAaBaTeNeM, BEAYIIUM 3aHATHUS
no aucuuriuee. [lo WToraM MPOMEXyTOUHON aTrTecTaluu MO AWCIUIUIMHE BBICTABISETCS OLIEHKa
"3auTeHO0" M "He3auTeHOo".
K npomexxyTouHoO# aTTecTaiuu A0MyCcKatoTCs TOJIBKO CTY/IEHTHI, BBITOJHUBIINE BCE BU/IbI ydeOHOM
paboThl, TPETyCMOTPEHHBIE pabodeil MporpaMMol MO AWCHUILIMHE «JlUCTiepcHBIE CHCTEMBI U
MMOBEPXHOCTHBIE SIBICHUS». T.€. T€ CTYACHTHI, KOTOPHIE BHITIOIHWIN U 3aIIUTHIN Ta00paTOpHBIE padOTHI
Y KOHTPOJIbHBIE IOMAIIIHUE 3aJaHUSl.
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IIxajaa oueHNBaHUA Onucanne

BreimonHensl Bce BHABI y4eOHOW palOTHI, MPerycMOTPEHHbBIE
y4eOHbIM 1IaHoM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
YMEHUM, HaABBIKOB NPUBEACHHBIM B TaOJMIlE TOKAa3aTelsiM,
COOTBETCTBYIOIINM OLICHKaM COTJIMIHOY, «XOPOIIOY u
<<YI[OBJIGTBOPI/ITCJII)HO. HpI/I 3TOM MOFYT 6I>ITI) I[OHYHIGHI)I HCTOYHOCTHU
IIPY aHAIUTUYECKUX OIlEepalUsiX, IPU IIEPEHOCE 3HAHUN U YMEHUN HA
HOBBIE  HECTaHJApPTHbIE cUTyanuu. Jlomyckaercss  HEMOJHOE
COOTBCTCTBUEC 3H21HI/Iﬁ, YMCHI/II;'I, HAaBBIKOB HpI/IBeIleHHBIM B Ta6n1/1uax
nokaszaressiM. J[omyckaroTcsi 3HaYUTEeNbHBIE OIMIUOKU, TIPOSBIISICTCS
HEJIOCTATOYHOCTh 3HAHMI MO pANY MOKA3aTEIIeH.

3aureHo

He BbimomHeH oauH wuiau  Oojiee BUJOB y4eOHOM  paboTBhl,
MPETyCMOTPEHHBIX y4eOHBIM TLJTAHOM. OOyuaromuics
JEMOHCTPHUPYET HEMOJIHOE COOTBETCTBHE 3HAHUI, YMEHUI, HABBIKOB
Hezauteno MIPUBEACHHBIM B TaOJIUIIE MTOKA3aTENsAM, JIONMYCKAIOTCS 3HAUNTEIbHbIE
OImMOKH, MPOSBISETCS OTCYTCTBHE 3HAHWW, YMEHHH, HaBBIKOB II0
pany moxaszareneid. OOyJarOIIMIiCS WCIBITHIBAET 3HAYUTEIbHBIE
3aTPYAHECHUS TP OTIEPUPOBAHUY 3HAHUSIMU M YMEHUSIMHU.

6.2.2. ®OHIBI OLIEHOYHBIX CPE/ICTB
[Ipencrasnens B [Ipunoxxenun 2 k pabodeil mporpamme.

7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHue JUCIUTIMHBI
7.1. OcHoBHas1 IUTEpaTypa
1. l'opuues U.I'. u ap. Komnougnas xumus.- M.: MI'TY «MAMI», 2010, Ne 2304.
2. ®dusnyeckas u koutonHas xumus: yuaeouuk./ bemses A.Il., Kyayk B.U., EBcrparosa K.W. u
ap. lox pen. A.IL. bensiea.- M.: I'DOTAP-Menua, 2010.- 704 c.
3. ®ponos F0.I". Kypc komnoumno#t xumuu. [IoBepXHOCTHBIC SIBJICHUS U JUCIIEPCHBIC CUCTEMBI. -
M.: Xumus, 1989.- 464 c.

7.2. JlonmotHUTEIbHAS JIUTEpaTypa

1. EpmioB 10.A. Kommonanas xumusi. dusndeckas XUMUs TUCIEPCHBIX CUCTEM: YUEeOHHUK.- M.:
I'S0TAP-Menua, 2012.- 352 c.

2. Kparkuii crnpaBoyHHK (Gu3nKo-xuMHudeckux Beauund /Ilox pexn. A.A. Pasaens, A.M.
[Tonomapesoii.- C-116.: 1999.- 232 c.

3. dusnueckas u KoJutouaHas xumus. YueoHoe nocodue / Kpyrmsxos I[1.M., Xackosa T.H.- M.:
Brrcmas mkona, 2005.- 320 c.

7.3. IIporpamMmHoe oGecnieueHue u UHTepHET-pecypcebl

[IporpammHOe oOecrieueHre He TPETYCMOTPEHO.

WNuTepHeT-pecypchl BKIIOYAIOT Yy4eOHO-METOAWYECKHE MaTepHhalbl B DIIEKTPOHHOM BHJE,
npejcTaBieHHbIe Ha caiite http://mospolytech.ru/ B pasgene «bubauorekay» http://lib.mami.ru/.
[Tone3nple ydeOHO-MeTOAMUYECKHE M HH(OPMALMOHHBIE MaTepualbl MPEACTAaBIEHbl  Ha caiite:
http://www.chem.msu.ru/rus/elibrary/welcome.html.
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8. MartepuajibHO-TeXHHYeCKOe ofecrnevyeHne JHCIHHIIHHbI
Aymutopun u naboparopum kKadenpbl «Xumbuotex» 00OpyIOBaHBI KOMIBIOTEPHOH U
MYJIbTUMEAUNHON TEXHUKOU. JICKUMOHHBIE U IPAKTUYECKUE 3aHATHUS POBOIATCA 110 aapecy: . Mockaa,
yi. I1aBna Kopuaruna 22, ayn. 411.

9. Meroauyeckue peKOMEHIAIMH ISl CAMOCTOSATEIbHOI padoThI CTY1eHTOB
basosas camocmosimenvnas paboma cmyoenmos BKIIOYAET Cleaylolmue (opmbl: U3ydeHUE
JEKIIMOHHOTO MaTepuaia, IMpeaycMaTpuBaromee mpopaboTKy KOHCHEKTa JIeKIMH U y4eOHOi
JUTEPATyphl; U3YYEHHE JIUTEPATYPHI U DJEKTPOHHBIX UCTOYHUKOB MH(POPMAIIUH; U3yYCHHE MaTepuaa,
BBIHECEHHOI'O HAa CaMOCTOSTEIIBHOE M3y4eHUE; IOATOTOBKY K TEKYIIeMy KOHTPOJIIO 3HAaHUU
(koHTpOIBHOM padoTe).

Hononnumenvnas camocmosmenvHas paboma cmyOeHmoe HANpaBlICHA HA YriyOleHue Hu
3aKpCIICHUEC 3HaHHfI, Pa3BUTHEC AHAJIIMTUYCCKNX HABLIKOB I10 HpO6J'I€MaTI/IKC y‘IC6HOI>i JUCHUITIIMHBI. K
HEH OTHOCSTCS: OJArOTOBKA K 3a4€Ty; Y4aCTHUE B HAYUHBIX CTYJI€HYECKMX KOHPEPEHIUAX, CEMUHApax U
OJIMMIINaaax.

B xypce «/lucnepcuuvle cucmemol u nosepxnocmmvie A61eHUA» NPeOyCMOMpPensl: ayAUTOPHAs U
BHEAYJIUTOPHASI CAMOCTOSTEIbHBIE PAOOTHI.

AYJII/ITOpHaﬂ CaMOCTOATCIIbHAsA pa60Ta 10 AUCLIUIINHE BBIINIOJIHSACTCA Ha y‘I€6HBIX 3aHATUAX 1O/
HEMMOCPECACTBCHHBIM PYKOBOACTBOM IIPCHOJAABATCIA M II0 €TI0 3aJaHHAM. OCHOBHBIMH (1)OpMaMI/I
CaMOCTOSITEIIEHOW PadOTHI CTYAICGHTOB C y4aCTHEM PEIoIaBaTeleil sIBISIOTCS: TeKyIe KOHCYIbTAIlNH;
npueM U paz0dop 3aTaHui.

BHreaynuropHas camocTosiTenbHast paboTa BBITIOTHSIETCS CTYICHTOM IO 33aHUIO ITPETIOIaBaTells,
HO 0e3 ero HemocpeACTBEHHOro ydacTusi. OCHOBHBIMU (POPMaMU CaMOCTOSITETLHOM pabOThI CTYIEHTOB
0e3 yJacTus MmperoaaBareseii sBIstoTcs: (GOPMUPOBAHNE H YCBOCHHUE COJIEPKAHUSI KOHCIIEKTA JIGKIIUH Ha
0a3ze peKOMEHI0BaHHOH Y4eOHOH JINTepaTyphl, BKIIt0Yast HHHOPMAITMOHHBIE 00pa30BaTEIbHBIE PECYPCHI
(37IeKTpOHHBIE YICOHHUKH, MJICKTPOHHBIE OMOTUOTEKH U Jp.); BHITIOJHEHHE PACUCTHBIX 3a/IaHUH.

Ilpucmynas k pabome, KaXIbplii CTYIEHT JOJKEH MPUHUMATh BO BHUMAaHHUE CIIEIYIOLIUE
MOJIOXKEHHUSL.

JlucumminHa MOCTpOeHa MO MOJIYJIbHOMY MPUHIUIY, KaKIbIH MOAYIb MPECTaBIIAET COOOM
JIOTUYECKH 3aBEPILIEHHBIN pa3zen Kypca.

JIeKIIMOHHBIE 3aHATHS TOCBSILIEHBl PACCMOTPEHUIO KITIOUEBBIX, 0a30BBIX MOJIOKEHUH Kypca U
pa3bsACHEHUIO YUeOHBIH 3aaHNii, BHIHOCUMBIX Ha CAMOCTOSATEIbHYIO TPOPabOTKY.

Texymuit (pyOekHbII) KOHTPOJIb MPOBOJUTCS B TEUEHUE KAXKIOIO MOJIYJsS, €ro HTOrOBbIE
pe3yNbTaThl CKJIABIBAIOTCS U3 OLEHOK IO CIEAYIONIMMHU BUAAM KOHTPOJBHBIX MEPONPUSITUIA: 3aIIUTa
JOMAIITHUX 33JJaHuil; KOHTPOJIbHBIE pabOThI; paboTa HA JEKIUAX U CEMUHApaX.

OcBoeHME MUCHUIUIMHBI, €€ YCHEIIHOE 3aBepIleHHE Ha CTaAUM MPOMEXKYTOUHOTO KOHTPOJIA
BO3MOYHO TOJIBKO IIPH PETYISIPHON paboTe BO BpeMsi CeMecTpa U INTAHOMEPHOM IIPOX0KACHUU TEKYILETO
KOHTPOJISL.

s 3aBepuieHus pabOTBl B CEMECTpe CTYAEHT JOJDKEH BBIIIOJHUTH BCE KOHTPOJIBHBIE
MEpPOTIPUATHS, UMETh NOJHBIA KOMIUIEKT MOATOTOBICHHBIX JOMAIITHUX 3a/IaHUH.

IIpomesicymounas ammecmayus 0 pe3ylbTaTaM ceMecTpa Mo AUCHUILTUHE TPOXOIUT B hopme
3aueTta. OCBOEHHUE KIIFOUEBBIX, 0a30BBIX MOJOKEHUN JUCIHUILIMHBI, COCTABIIAIONINX OCHOBY OCTaTOYHBIX
3HAHWI M0 HEel, MPOBOJUTCS MPU MOATOTOBKE K c/jaue 3a4yeTa.

10. MeTonnyeckue peKOMeHIALUH 115 PenogaBaTess
Paznensl qucnumuinesel «JlucnepcHble CUCTEMBI M IOBEPXHOCTHBIE SIBIICHUS) BKIIIOYAIOT: JIEKLIUH,
CaMOCTOSITENIbHYIO PabOTy CTYJICHTOB.
Jlexyuu 1o mucuuIuinHe «JlucrepcHble CUCTEMbl M HOBEPXHOCTHBIE SIBJICHHS» BBINOJIHSIOT
cleayromue QyHKINU:
MH(POPMAILMOHHYIO;
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MOTHBALMOHHYIO (CTUMYJIHPYIOT HHTEPEC K HayKe, yOe)KIat0T B TEOPETUUECKON U MPaKTHUECKON
3HaYMMOCTH M3Y4aeMOTro TpeJMeTa, CHOCOOCTBYIOT pPAa3BUTHIO II03HABATEIBHBIX MNOTpPeOHOCTEH
oOyuaronmxcs);

OpraHU3al[MOHHO - OPUEHTAIIMOHHYIO (OpHUEHTAlusl B UCTOYHMKAX, JINTEPAType, PEKOMEHIAlIUU
110 OPTaHU3aLUU CAMOCTOSITEIIBHOM paboThl);

MeTojoJornYeckylo  (opMupyer o0Opa3mbl HaydYHBIX METOJOB OOBSCHEHHWs, aHaIH3a,
MHTEPIIpETALNH, IPOrHO34);

OLICHOYHYIO ¥ Pa3BUBAOLIYIO ((DOPMHUPYIOT 3HAHHS, YMECHUS, OLICHKY).

UreHue neKUMM MO JaHHOM JUCUUIUIMHE PEKOMEHIYETCS IMPOBOJUTh C HCHOJIb30BAaHUEM
MYJIbTUMEAUMHBIX Ipe3eHTanui. MynpTUMenuiiHas INpe3eHTalus, BBIIIOJIHEHHAs CpEeACTBaMU
nporpamMmbl Microsoft PowerPoint, mo3BoJiseT mpemogaBaTeNf0 YeTKO CTPYKTYpUPOBATh MaTepHal
JIEKLMU, SKOHOMHUTH BPEMs, 3aTpAuMBacMO€ Ha CO3JaHUE M300paKEHUH C HMCIOJIb30BAaHUEM Mena U
JIOCKH, Hamvcanue GopMysl U IPYTUX CIOKHBIX OOBEKTOB. IDTO JAET BO3ZMOXKHOCThH YBEIIUUUTH 00BEM
n3naraeMoro matepuana. Kpome Toro, mpeseHTanus MHO3BOJSET OYEHb XOPOIIO WILIOCTPUPOBATH
JIEKIUI0 HE TOJBKO CXEMaMHU M PUCYHKaMH, HO W TOJHOUBETHBIMU (oTorpadusMu, pHUCyHKaMH,
MOpPTPETaMHU y4YEHBIX U T.A. MynbTHUMenuiiHas Npe3eHTalus MO3BOJISIET 0TOOpa3uTh (U3NYECKUE U
XMMHMUYECKHE TMPOIIECChl B JIMHAMUKE, YTO MO3BOJISIET 3HAYUTENILHO YIYYIIWTh BOCIPUSATHE MaTepuaa
CTYIACHTAMH.

Ilpakmuueckue u cemunapckue 3auamusi PEKOMEHIYETCS TMPOBOJUTh B AKTUBHBIX H
MHTEPAKTUBHBIX (OpMax C UCIOJIb30BAHUEM KOMIBIOTEPHBIX CUMYJISILIUM, OCTAaHOBKH MPOOJIIEMHBIX U
CUTYallMOHHBIX 3a/aHuil. [IpoBeaeHre 3aHATUI B aKTUBHBIX M MHTEPAKTUBHBIX (OopMax JOJKHO OBITh
HaIpaBJIEHO HAa MHTEHCU(UKALMIO y4eOHOro IMpoliecca, yBEIUYEHHE JOCTYIMHOCTH 3HAHWM, HABBIKOB,
yYMEHHH, aHanu3 yueOHo#l nH(popMaly, TBOPUECKHM MOAX0] K YCBOEHUIO yueOHOro MaTepuania. B xone
MIPOBEJICHUS] MPAKTUUECKUX M CEeMHHAPCKUX 3aHATUN CTYIEHTBl JOJKHBI YYUTHCS (OPMYIHPOBATH
coOCTBEHHOE MHEHHE, NMPaBUJIbHO BbIpaXKaTh MBICIH, CTPOUTH JOKA3aTENbCTBA CBOEH TOUKH 3PEHUS,
BECTH JUCKYCCHIO, yBaXaTb aJIbTEPHATMBHOE MHEHHE. DTO JOJKHO IOMOYb c(hOpMUPOBATh HaBBIKH,
Heo0XxoAuMble OyayIieMy CHELUAIUCTy B IPOo(peCCHOHATBHON NesITeIbHOCTH. Peanu3anys akTUBHBIX U
MHTEPAKTUBHBIX METOJIOB IIPH HU3YyYEHUHM IJUCLMILIMHBI «/lUCIIEpCHBIE CHUCTEMBI M IOBEPXHOCTHBIE
SIBJICHHS» BO3MOXHA ITyTEM IPOBEIEHUS TUCKYCCHUIl, TUaoroB, 6eces, NCIOIb30BAHNS KOMIIBIOTEPHBIX
CUMYJIALIMH, pa300pa KOHKPETHBIX CUTYallMOHHBIX 3a/1a4.

CamocrostenbHas padboTa - 3TO HauboJIee BaXHbIM MyTh OCBOEHUS CTYAEHTaMH HOBBIX 3HaHHUH,
YMEHUH, HAaBBIKOB IPU M3y4EHUU AUCHUILIUHBL. OOpa3oBaTelibHas LI€Ib CaMOCTOATENBHOW paboOThI -
OCBOEHHME XMMUYECKOH TEpMHUHOJIOIMH, (OPMHPOBAHHUE HABBIKOB XUMHYECKOTO MBIIUICHUS, YMEHUI
paboTath ¢ yueOHOI IuTepaTypoil, MPOU3BOAUTH XUMUYECKHE pacu€Thl. Pa3BuBaromas 1eib - pa3BUTHE
CaMOCTOSTEJIbHOCTH, YMEHUIN aHAIU3MPOBaTh SIBICHUS M JenaTh BbIBOJbL. CamocrosTenbHas pabora
MO’KET ObITh HICTOUHMKOM 3HAHUH, CIIOCOOOM UX TPOBEPKH, COBEPIICHCTBOBAHNUS U 3aKPEIICHUS 3HAHUH,
YMEHMM, HABBIKOB. DTOT BUJ IEATEIBHOCTH CTYACHTOB IIPOXOIUT O] KOHTpoJIeM Ipenogasareis. [Ipu
OpraHu3alli  BHEAyJUTOPHOH CaMOCTOSITENbHON pabOThl MO  JUCHMIUIMHE IPEnoJaBaTesro
PEKOMEHJyeTCs  MCIO0JIb30BaTh  ciexywooue ¢opmbl: 1. BblnojgHeHWe AOMalIHUX — 3aJaHUN
pasHOOOpa3HOro  Xxapakrepa (pemieHue 3ajxad, M3ydeHue YydyeOHOH  JuTepaTypbl, MOJIO0D
WUIIOCTPATUBHOIO MaTepHaja o OTIECJbHBIM pa3lielaM Kypca B HMHTEpHeT-ceTu). 2. Brimonnenue
WHIVBUAYAJIBbHBIX 3aJaHUM, HAIPABICHHBIX Ha pa3BUTHE Y CTYIEHTOB CAaMOCTOSITEIBHOCTH H
nHuLMaTuBel. HIMBHUTyanpHOE 3aJaHUE MOXKET T0JIy4aTh KaK KaKJbli CTYJEHT, TaK U 4acCTb CTYJCHTOB

IPYIIIBL
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[Tporpamma coctaBieHa B cOOTBeTCTBUH ¢ DeepaibHBIM rocyJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM BBICIIET0 O00pa3oBaHMs MO HAMNpaBJICHUIO TOArOTOBKM creruanucroB 18.05.01
«XMMHYeCKas TeXHOJOTHs FHEProHACHIIEHHBIX MATEPUATOB U H3/1eJIHii»

[Iporpammy cocraBuin
1.¢.-M.H., IOTICHT A.B. Bsi3sbMuH

[Iporpamma yTBepKaeHa Ha 3aceannu Kagenpbl « Xumbuorex» « 26 »  aBrycra 2018
r. mpoTokoJ Ne

3ag. kadeapoit «HOL] «Xumbuorex»
K.T.H., Ipoeccop H.E. Hukonaiikuna

IIporpamma corsiacoBana:

PykoBoauTens oOpazoBaTenbHON TPOTPaMMBI
K.T.H., IOIICHT H.C. TpyrtHeB
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cricnyain3anus

[Mpunoxenne Ne 1
CTpykTypa M cojepkaHMe IUCHUILIHHBI «/{ucnepcHble CUCTEMBI M TOBEPXHOCTHBIE SIBJIEHUN» 110 CHEeNUATIbLHOCTH
18.05.01 «Xumu4yeckasi TEXHOJIOTUsI JHEPrOHACHIINIEHHBIX MATEPHAJIOB U H3/IeJIHI

<<ABTOMaTH3Hp0BaHHOC NMPOU3BOACTBO XUMHUYECCKHUX npezmpnﬁTm‘/i»

(crieruanucT)

ouHas popma oOyueHus

n/n

Pa3pen

Cemectp

Heneasn
cemecTpa

Buasbl yue6Hoii padoThl,
BKJIIOYASl CAMOCTOSITEIbHYIO
padoTy CTY/1eHTOB,

U TPY0eMKOCTh B Yyacax

Buabl camocTosiTeIbHOM padoThI
CTYJEHTOB

®opmbl
arrTec-
Talluu

JI lg:/ Jlao | CPC | KCP

K.P. | K.II. | PT'P | Pedepar | K/p

[Ipenmer Kypca. OcHOBHBIE
IIOHATHSL. OTtanune JUCTICPCHBIX
CHCTEM OT TOMOTEHHBIX. [loHsATHE O
Mex]a3HbIX MoBepxHOCTAX. Kiac-
cuukanus u XapaKTEePUCTHKU
JIMCTIEPCHBIX CHCTEM.

I'eomeTpryeckne XapaKTEPUCTHUKH
Hec(epHIECKUX INCIIEPCHBIX CHCTEM,
MOHATHE O TOPO3HOCTH W YACIBHOH
MOBEPXHOCTH. | eoMeTprIecKne Xapak-
TEPUCTUKH TOIHANCIIEPCHBIX CHCTEM,
MeTonpl pacuera. [loHATHE KPUBU3HBI
MIOBEPXHOCTH.

1-2

OCHOBHBIE TePMOAMHAMUYIECKIE
COOTHOIIEHHS 1JISI TOMOI'€HHBIX CUCTEM
MOCTOSHHOM MacCchl HM  COCTaBa.
XuMudeckuii MHOTeHIUan. Y CIIOBUSI
paBHOBECHS TETEPOTEHHBIX CHCTEM.
[ToBepxHOCTHAS PHEPTUs, €€ MPUPOAa,
CBs3aHHAs C HECKOMIIEHCHPOBAaHHOC-
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TBIO  MOKMOJICKYJSIPHBIX ~ CHJI B
MIOBEPXHOCTHOM CJIOE.

[ToBepXHOCTHOE HATSDKEHUE, METO-
apl ero ompeaeneHus. CaMonpouns-
BOJIBHBIC IIPOLECChI, CBA3AaHHBIC C
MOBEPXHOCTHOM 3Heprued ['mbOca:
yMEHbIIICHHE o0meit TIoIA 1
MOBEPXHOCTH  JHCHEepCHON  (ha3bl,
azcopOuus. 3aBHCUMOCTh JHEPreTH-
YECKHX I1apaMeTPOB TMOBEPXHOCTH OT
TeMmnepaTrypel. BiugHue KpUBU3HBI
MOBEPXHOCTH HA  paBHOBECHE B
OJIHOKOMITOHEHTHOI CHCTEME.

Anresus, cknenBanne. CMauynBaHHE
TTOBEPXHOCTH. Koresus. Pabora
aaresud W Koresuu. Kpaeoil yron
cmaurBanus. 3akoH FOHra. YpaBHeHue
Mronpe.  KanwuisipHble  sIBJICHUS.
N30bITOYHOE JaBjCHUE 1107 BOTHYTOH
TTOBEPXHOCTHIO KUIKOCTH. Y paBHEHHE
Jlamnaca.

JlaBiieHne HACBHIIEHHOTO TMapa HaJ
KpUBOI TIOBEPXHOCThIO. YpaBHEHUE
Tomcona (KenpBuHa). Bricora
MOMHATHS ~ CTONOA  JKUAKOCTH B
KaIuJuIsipe. Dopmyna Kropena.
Bmusaue IIAB ©Ha cmaumBaHme.
dnoranusi.

10

AncopOmusi Ta3oB Ha  TBEPIOH
noBepxHocTd. Pusnyeckass U XUMUH-
yeckas amcopbuus. Bumsl um cBoicCTBa
a7IcCOpOEHTOB. AKTUBUPOBaHHBIN
yroiab,  CHJHMKareib,  ajllOMOI€Nb,
MOPHCTBIE CTEKJIa, LEONUTHl. DMIIUPH-
yeckoe  ypaBHeHue — DpelHnuxa.
MoHoMoneKynsgpHast ~ afcopouust

7-8

10
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ypaBHEHHWE  HM30TEpMBI  ajcopOuuu
JIsHrmropa. [TonumonexkynspHas
ancopouus. Teopus [onstau u Teopust
Bpynayspa-Ommera-Temnepa (BOT).

AncopOuus KUAKOCTEH M3 PacTBoO-
poB. IIpaBuno Ilanera u @asHuca.
HNonuthl kak ancopOeHThl. Buus
HOHHUTOB. MloHOOOMEHHas acopOIusl.

AncopOIus Ha TpaHHUIE PacTBOP-
ra3.  AJCOpOIIMOHHOE  ypaBHEHHE
I'u66ca. IToBepXHOCTHAS] aKTUBHOCTb.
[paswio [Jrokno-Tpayoe. [ToBepxHoC-
THO-aKTHUBHBIC u IMOBEPXHOCTHO-
HMHAKTHUBHBIC BCUICCTBA.

Twursr MMOBEPXHOCTHO-aKTHBHBIX
BemecTB  (KaTHOHHBIE, aAHWOHHBIE,
amdonuTHble, HernolsipHbie). Jnduib-
HOe CTpoeHue moiekyn. KommonmHbie
pactBopel  IIAB u  oOpa3oBaHue
munemt. Tunsl muntemwt. Kputuyeckas
KOHIIEHTpAIMsl MHUIEI000pa30BaHusI.
Touka Kpadra. Comrobmmmzarus u ee
MPUMEHEHUs] B TEXHHUKE. MHUIIEIIIBI
Xaptiu u  wmunemwisl  Mak-bena.
Kunakve KpucTauibl.

MoHOMONeKyIsIpHbIe TJICHKH
JIsHrmropa-bnomxker.

9-10

10

ONEKTPOKUHETUYECKUE  SIBIICHHSL.
JBoitHoi 3IEKTPUYECKUN CJIOH.
CrpoeHre OBOMHOrO 3IEKTPUYECKOrO
Closl.  DJNEKTPOOCMOC,  MOTEHLHAN
TEUEHMSI U CEIMMEHTALNU.

Paznuunsle TUIBI (a30BbIX
nepexonoB. ['ereporenHoe oOpazoa-
Hue HOoBOH (pa3wl. Kunetnka obpa3oBa-
HUSl 1 KMHETHKAa POCTa YacCTHL HOBOM

11-12

10
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¢azpr. CaMONpPOU3BOIEHOE AUCIIEPTH-
poBaHUe. Texnuueckue  MeETOHBI
MIOJIYYECHHSI U PA3LEIECHUS JUCIIEPCHBIX
cucrteM. bpoyHOBckoe nBHKEHHE U
muddy3uss B JUCIEPCHBIX CHCTEMaX.
Y CTOMYUBOCTE JUCHEPCHBIX CHCTEM.
MexaHu3Mbl HapylIEHUsl arperaTtus-
HOH yCTOMYHMBOCTH.

Meronpl monmyueHHus JHOGOOHBIX
301ei. Meroapl  OYMCTKHM  30J€i
(mmanu3, oJeKTpoxManu3,  yiIbTpa-
¢unbTpanysi “  0oOpaTHBI  OCMOC).
Onrtuyeckue u 3JIEKTPUUYECKUE
cBoiicTBa 3oieil. CTpoeHne rpaHysibl.

Koarynsuus. Kunernka koaryns-
nun. YpaBHeHne CMOTyXOBCKOTO.

Ienn, JIOT €. Cunepesuc,
TUKCOTPOMNHS, HaOyXaHHe.

13-14

10

Cycnensun. @Dopmyna Jlammaca-
Ileppena. JlucriepCUOHHBIM  aHAIM3.
CeanMeHTaIMOHHBINA aHAN3.

Omynbcuu. [lpsimas u oOpaTHas
amyabcun. OOpaiieHue a3 3MyIbCHU.
Meroapl TONydeHUs W CTaOWIH3aINH
SMYJIbCHH.

[lens. Omympratopsl. CTpyKTypa
meH, ¢opmMa  TY3BIPBKOB  Tasa.
IIpumeneHue meH.

[Tactel. TUKCOTpONUSA U CHHEPE3UC.
3pI0yUHe TECKH.

15-16

10

Adpozomm.  XapakTepUCTHKH U
cBoiictBa. Tepmodope3, Tepmornpe-
numutanys, (orodope3. Pacmpene-
JICHWE YacTHL[ a’po30jsl IO BBHICOTE.
CkopocTb ocefaHus YaCTHIL.
B3pbIBOONACHOCTH a3P0O30JIEH.

17-18

10
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[Topomku. CBoicTBa MOPOIIKOB.
CerlnydecTs, CIEKUBAEMOCTb.

OCHOBHBIE TMOHATHA O PEONOTHH
JUCIIEPCHBIX CUCTEM (BSI3KOCTB,
YOPYTrOCTb,  IUIACTUYHOCTb,  IIPOY-
HOCTb). MojenupoBaHue peororuyec-
KMX CBOMCTB JUCIEPCHBIX CUCTEM.

(DOlel ammecmauuu

+

Bcero 4acos o AUCHHUILIMHE 7 36 18 90

3aB. kadenpoit «Xumbunorex»
K.T.H., Ipoeccop H.E. Hukonaiikuna

PykoBouTens oOpazoBaTensHOM MPOTPaMMBbl
K.T.H., IOIICHT H.C. TpyrueB



ITpunoxenue 2

MMHUCTEPCTBO HAYKH 1 BBICIIIET'O OBPABOBAHMS POCCUMCKON OEJIEPALIMN
OENEPAJIbHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIbHOE YUPEXJIEHHME BBICILIET'O OBPA3OBAHU A

«MOCKOBCKHUM NOJIUTEXHUYECKNU YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpaenenue noocomosxu: 18.05.01 «Xumuueckas mexnonocus 2Hep2OHACHIUEHHBIX MAMePUailos
U u30enuti»
Obpa3zosamenvhas npoepamma (cneyuaiumen)
«Asmomamuzuposanroe nPouU3800CMBE0 XUMUYECKUX NPEONPUAMULLY
Dopma odyuenus: ounas
Bunet  mpodeccHoHaNbHONW — JCSITENBHOCTH:  MPOHW3BOJICTBEHHO-TEXHOJIOTHYECKAs,  HAYJHO-
HCCIIeIOBATEINIbCKASI, OPraHU3aIMOHHO-YITPABJICHYCCKAs!, TIPOSKTHAs, SKCIIEPTHAS

Kadenpa: «Xumbnorex»
®OH/I OHEHOYHbBIX CPEACTB 1O JUCIHUIIYIMHE

((Z[I/ICHepCHI)Ie CUCTEMbI 1 ITIOBEPXHOCTHDBIC ABJICHU»

Cocras: 1. [TaciopT poHIa OTICHOUHBIX CPEICTB
2. Onrcanue OlEeHOYHBIX CPEICTB:

CocTaBuTelIb:

1.¢.-M.H., 1o1ieHT Bs3eMun AHapeit BaaeHTuHOBHY

Mocksa, 2018
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MOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmma 1

,}II/ICHQPCHLIQ CUCTEMBI M1 ITOBEPXHOCTHLIC ABJICHUSA

OI'OC BO 18.05.01 «Xumu4eckasi TEXHOJIOTHS FHEPTOHACHIIIEHHBIX MAaTEePUAJTIOB M U3/1eJIHii»

B mporiecce ocBOSHUsI AUCIUITIIMHEI CTYACHT (YOPMHUPYET U AEMOHCTPUPYET CIAESTYIONIIE KOMIETECHIIUN:

KOMIIETEHIIUA IlepeueHb KOMIIOHEHTOB TexHonorus ®opma Crenenu ypoBHeii

I/IHI[,EKC OOPMYJIUPOBKA (l)OpMI/[pOBaHHﬂ OLICHOYHOI'0 0CBOCHUSA KOMHeTeHHHﬁ

KOMIeTeHuuii cpeacTBa®*

OK-7 I'otoBHOCTB K 3HATD! JIEKIIHS, K/P, Bba3oBblii ypoBeHb -
CaMOpa3BUTHIO, e (OCHOBHBIE TOJIOXKEHHS COBPEMEHHOM TeopHH | CEMHUHAP, PT'P oOyuaromuics
caMopean3alnm, DHEPreTHKH MOBEPXHOCTHBIX SBJICHUH, | CAMOCTOSATEIIbHAS JIEMOHCTPUPYET
UCIIOJIb30BAHUIO XUMHYECKOU TEPMOIMHAMMKH, TEOpUH (Pa3oBhIX | paboTa [IOJIHOE 3HAHKE T10
TBOPYECKOTO MEPEXOI0B U XUMHYECKOTO PABHOBECHS. U3y4aeMBIM
IIOTCHITAJIA. yMETbI pasaciiamMm

e [IpumensaTy 3HaHUA (yHIAMEHTAIBHBIX OCHOB, AUCHHUIUIMHBI,
MOAXOJNBI W METOJBl TEOPHUHM HUCIIEPCHBIX YMCHHC pCIIaTh
CUCTEM U TIOBEPXHOCTHBIX SIBJICHHN TIpU CTaHIapTHBIC
WU3YyYECHUU JPYTUX AUCIUILIIVH. 3aza4u.

BJIAIETD. IToBnIIEeHHBIH

e MaTeMaTHYECKUM aIlapaToM M HaBbIKAMH YPOBEHD -
UCIIOJIb30BAHUS COBPEMEHHBIX IMOJXOI0B U 00y4aroLHiics
METOJ0OB TEOPHUH JUCIEPCHBIX CHCTEM U AEMOHCTPUPYCT
IOBEPXHOCTHBIX  SIBJIEHHH K  OIMCAHHIO, HOIHOE SHAHKC IO
aHAJIN3y, TEOPETUUECKOMY M IKCIIEPUMEHTAIb- U3y4acMbIM
HOMY HCCJICJIOBAHHIO H  MOJCIUPOBAHHIO pasaenaM
CIIOKHBIX XMMHUYECKHX CHCTEM, SBJICHHH U AUCHHUILTAHBI,
IPOLECCOB B 00bEME, HEOOXOAMMOM JUIs CBOOOIHO
HCIIOJIb30BaHHSI B PO (eCCHOHATBHOM onepupyet
NeSTeNbHOCTH. MPHOOPETEHHBIMU

YMEHHSIMH,
NPUMECHSIET UX B
CHUTYaIUSIX
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HOBBIIIEHHOMN

CJIOKHOCTH.
OIIK-1 | CnocoGHOCTBIO 3HATh! JCKIIHS, K/P, Ba3oBblii ypoBeHb -
HCIIOJIb30BaTh e OCHOBHHIE YPABHEHMs XHUMHYECKOHl TepMo- | CEMUHAp, PT'P 00y4aroImuiics
MaTeMaTH4ECKHE, JUHAMUKHM MPUMCHUTCIBHO K JUCICPCHBIM | CAMOCTOATC/IbHAS ACMOHCTPUPYCT
€CTeCTBEHHOHAYYHBIC cucTeMaMm; paboTa MOJTHOE 3HAHHE TI0
1 UHKCHEPHBIC ® METOJbl TEPMOJAMHAMUYECKOTO ONMUCAHUS XHU- HA3y4acMbIM
SHAaHMUA A MUHUYECKUX M  (a30BbIX paBHOBECHHl B paszeinam
pemeHus 3aaa4 JUCIEPCHBIX CUCTEMaX; AUCHUIIINHBI,
CBOCH ® OCHOBHBIC NIOHATHS M COOTHOIIEHUS TEPMO- YMCHHC NIPOBOIUTE
npohecCHOHANBEHOM JUHAMHKHU TOBEPXHOCTHBIX SIBJICHUN; MaTECMaTHICCKHE
ACATCILHOCTH. ® OCHOBHBIE CBOMCTBA JIMCIIEPCHBIX CUCTEM. pacyeThl.
yMeTh: IToBbIIEHHBIH
®  WCIOJB30BaTh XMMHMYECKUE 3aKOHBI, CIPABOY- YPOBEHB -
HBIE JAaHHBbIE, KOJMYECTBEHHBIE COOTHOILICHHUS o0yuaromuics
IS peneHus pohecCHOHANbHBIX 3a/a4; ACMOHCTpUPYET
® [IPOBOJUTH pacyueTbl €  KCIOJIb30BAaHHEM TOJTHOC SHAHHE TIO
OCHOBHBIX  COOTHOLIEHWH  TEPMOIAMHAMUKHU H3yHacMbIM
. azzenam
MIOBEPXHOCTHBIX SIBJIEHUH M pacueThl OCHOBHBIX pasil
XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM; R
MEHHE
® [IPUMEHATH MOJTYYEHHbIC 3HAHUS IPU BbIOOpE U y
aHAJIM3UPOBATh
UCMOJb30BAaHUM  JTUCIEPCHBIX  CHCTEM B
TEOPETHUYECKHUE U
IPOMBIIIJICHHBIX IIPOIIeccax;
HKCIIEPUMEHTANIbHbIE
® [IPUMEHATHh MOJYYEHHbIC 3HAHUS JJIS UCIOJb-
pe3ysbTaThl.

30BaHUA ITOBCPXHOCTHO-AKTUBHLIX BCHICCTB B
Imponeccax OYHCTKH u CT8.6I/IJ'II/I38.I_II/II/I
JUCIICPCHBIX CUCTEM.

BJIAJETh:

HaBBIKAMU BBIYMCIIEHUS TEPMOJIUHAMUYECKHX
XapaKTepUCTUK  (Aa30BbIX  paBHOBECUH U
XMMHMUYECKUX MPOLECCOB;
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e METOJaMHU  IIPOBEACHUS  JUCIIEPCUOHHOIO
aHaluM3a, CHHTE3a JUCIEPCHBIX CHUCTEM U
OLIEHKH UX arperaTMBHON YCTOMYHMBOCTH.

**CoxkpaiieHus (popM OIICHOYHBIX CPEACTB cM. B Ta0miie 2.
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Ta6mmna 2
Hepe'{eHL OLCHOYHBIX CPEACTB 10 JUCHUIIJINHE «I[I/ICI[epCHLIe CUCTEMBI U IIOBEPXHOCTHLIC

AABJICHUA
Peanu3zye-
IIpencras- e KO
MBble KOM-
Haumenona- JieHHe
Ne | yme omenou- OLICHOYHO- feTeHImm
0oC Kpartkasi xapaKTepuCTHKA OLIEHOYHOI0 CPEACTBA
HOT'0 CpeacTBa IO CpeAcT-
Ba B ®OC
Kontponsras  [CpencTBo MpoBEpKH yMEHHH MPUMEHSTH MOJIy4YEHHBIE Hprmeper OK-7,
P P POBEPICH yM P i KOHTPOJIBHBIX OIIK-1
1 pabota BHAHUA JUIS PELeHUs 3aJay ONpPeNeSIEHHOro TUMa I0 .
3aJlaHuH 1o
(K/P) TeMe WM pas3jeny
paszenam
CpenctBo Ui  NpPOBEPKH HABBIKOB UM YMEHHH OIlK-1
PacuerHo- MPUMEHATh TOJIYYCHHBIC 3HAHMSA JUId IIPOBEACHHMS ConepxaHnue
2 | rpaduueckast pabo- [TPaKTHUECKUX pacueToB MIPUMEHHUTENIBHO K PI'P o
ta (PI'P) MPaKTU4YeCKOM  AEATENBHOCTH IO  HAIPaBJICHHIO paszenam
[O/ATOTOBKH

IIpuMepHbIe BAPMAHTHI KOHTPOJIbHBIX PadoT
Bonpocwl k konmponvroti pabome Ne 1
1. loBepxHoctHas sHeprusi. CBs3b C MOBEPXHOCTHBIM HaTshkeHHeM. Kakue mporiecchbl
MIPUBOJAT K TOHW)KEHUIO TIOBEPXHOCTHOM YHEPTUN?
2. 3akoH IOHra.
3. MeToapl U3MEpPEHHS TOBEPXHOCTHOTO HATSIHKEHUS.
4. YpaBuenue Xropena.
Bonpocwl k konmponvroti pabome Ne 2
1. OOBSICHUTH CTpOEHUE TpaHylIbl THAPODHOOHOTO 30111, 0OPa30BAHHOTO B PE3YJIHTATE
peaxkiuu BOJHOTO pacTBOpa HUTpaTa cepedpa ¢ HOJUCTHIM KaJueM MPHU U30bITKE MOCIEIHETO.
2. CuHepesnc U THKCOTPONUS refeH.
3. [TpuyuHBI arperaTUBHON YCTOMYUBOCTHU 30JIEH.
4. PacnpeneneHue 4acTHI] TIO BBICOTE B CycneH3uu. K dacTuiam Kakoro pasMepa OHO
MPUMEHUMO ?
5. Anresus U Koresus.

3ajaHus HA CAMOCTOATEIbHYIO padoTy (pacueTHO-rpadpuyeckue padoTbl)
Cooepoicanue camocmosmenshol pabomot 1 (adcopbyus)

1. Ilo mony4eHHbIM y IpenoaBaTelis JaHHBIM MOCTpOoeHUe TpaduKOB U30TEPM acOPOLIUU
Opelinanuxa, JIanrmropa.

2. Pacuer nmapameTpoB ypaBHeHu DpeitHnxa u JIsurmropa.

Cooeparcanue camocmosmenvHoi pabomot 2 (Koazyisyust 30J1ell)

1. Ilo momyueHHBIM y MpEnoJaBaTeNs JaHHBIM PacdeT CKOPOCTU KOAryasiiuu 30JIed U
oTpeieNieHUue TUIA KOATyJIALUH.

Cooeparcanue camocmosmenvHou pabomot 3 (OUCNEPCUOHHBIL AHANU3 IMYbCULL)

1. TTo mony4eHHBIM Y MpenoiaBaTes JAaHHBIM MOCTPOUTh MU depeHIInaTbHYI0 KPUBYIO
pacnpeneneHusl.

2. Paccuutath miomaapr Mex$a3zHoi MOBEPXHOCTH U 0OIINI 00beM U3MEPEHHBIX KaTellb.

3. Ompenenuth cpenaHeapuPMETHUECKYIO IUIONIA/lb MOBEPXHOCTH W CPEIHUN 00beM
KareJb dMYJIbCHH.

4. Paccuntarh o0lIee YMCIO Kamenb U OOIIYI0 TUIOIIAlb MOBEPXHOCTH pazzaena (a3 amis
BCEU DMYJIbCHUM.
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Bonpocs! 115 3a4eTa o AucuuiuinHe «/JucnepcHbie cucTeMbl M OBEPXHOCTHBIE SIBJICHUS

1. [IpuBecTu MpUMEphI MOBEPXHOCTHBIX SBICHUN M OOBSICHUTH B 4YeM OHH 3aKITFOYAFOTCS.

2. Yto Takoe yaenabHas MOBEPXHOCTH JUCIIEPCHON CUCTEMBI?

3. KakoB paszmep yactuit 3051517

4. Ha3Batb XapakTepHble (PU3UKO-XUMHUUECKUE OCOOCHHOCTH 30JIS.

5. Uto Takoe MOBEPXHOCTHAS PHEPrUsi W KAaK OHA BBIPAKACTCA UYepe3 MOBEPXHOCTHOE
HaTsOKEHHE?

6. KakoBa pa3MepHOCTh TOBEPXHOCTHOTO HATSKCHHSI?

7. latb onpesiesieHne ajacopoiuu.

8. Kak MeHseTcsi MOBEpXHOCTHOE HATSHKEHUE TIPU (PU3NICCKOU acopOormm?

9. Kak Ha3bIBaeTcCs siBJIEHUE, 00YCIOBIEHHOE MEKMOJIEKYIISPHBIM B3aUMOJICHCTBHEM JIBYX
KOHTAKTHPYIOMIHX (a3 pa3HON MpUpoIb1?

10. Kak HaspBaeTcsi paboTa pa3pbiBa Teja, OTHECEHHAs K EIWHUYHOW TUTOIIAIH
nmoBepxHocTu? A paboTa pa3pbiBa JBYX CIMIIIMXCSA T Pa3HOW TPHUPOJBI, OTHECEHHAS K
SIMHUYHOM TIJIONIaIA TTIOBEPXHOCTH?

11. HanucaTth U mosicHUTH (OpMYJIy BBIpaXKaroIIyIO JaBJIE€HUE HACBHIIIEHHOTO Mapa Haj
Karuieu.

12. Kak BiusieT BO3pacTaHue TUCTIEPCHOCTH Karleslb )KUIKOCTHA Ha PaBHOBECHOE JIaBJICHUE
HachIeHHoro napa? OTBeT 000CHOBATE.

13. Hanmcath 1 MOSICHUTH (POPMYITY JUIS BBICOTBI ITOJHATHS JKUIKOCTH B KalTMJLIAPE CO
CMauMBaE€MON MOBEPXHOCTHIO.

14. Kak BnuseT yMeHbIIEHHE pajJuyca Kamuuiipa cO CMayuBaeMOU MOBEPXHOCTHIO Ha
BBICOTY TTOAHATHUS KUIAKOCTH? OTBET 000CHOBATS.

15. Kakoe cooTHOmIEHHE MEXAy IaBICHHSMH HACHIIIEHHOTO TMapa Haj BOTHYTHIM
MEHHUCKOM U HaJl TJIOCKON MOBEPXHOCTHIO?

16. IIpu KaKuX COOTHOMICHHSIX IUIOTHOCTH IUCIIEPCHOM (ha3bl U TUCIIEPCHOHHOU CPEIIbI
MPOUCXOAUT cenuMmeHTarus? OTBeT 000CHOBATD.

17. Ot xakux mapamMeTpoB 3aBUCUT CKOPOCTh CETUMEHTAITNN?

18. Kak meHsieTcst CKOPOCTh CEIMMEHTAIIMHN YaCTHIL TPH YBEIMYCHUH UX paaunyca B 2 paza?
OTtBeT 000CHOBATE.

19. Ot kakux mapamMeTpoB 3aBHCHUT BEIMYMHA CPEIAHEKBAJAPATHUYHOTO CIBUTA YACTHI[?
OTtBeT 000CHOBATH.

20. Kakoe ypaBHEHHE JIEKUT B OCHOBE TEOPUHU KanmwuisipHOW koHaeHcanuu? [IpuBectu
3TO ypaBHEHHUE.

21. Yo Takoe anekTpodopes?

22. YTo Takoe AIeKTPooCcMOcC?

23. OOBICHHTD, YTO TAKOE ITOTEHIMAI CEAUMEHTALNH ?

24. Kakue qucrnepcHble CUCTEMBI SBJISIOTCS CEIMMEHTAIIMOHHO YCTOWYUBBIMU?.

25. Kakue qucrnepcuOHHbIE CUCTEMbI Ha3bIBAIOTCS arperaTuBHO YCTOMYUBBIMU?

26. Uem o0yciioBiieHa arperaTuBHas HEyCTOMUNBOCTh IUCIIEPCHON CUCTEMBI?

217. Kakyro KOHIIEHTPALIUIO Ha3bIBAIOT KPUTHYECKOU KOHIIEHTpaIuei
MULIEII000pa30BaHUs?

28. Yo Takoe conroOnnmsanusi?

29. KakuM mapaMeTpoM XapakTepusyeTcsl creneHb accouuanuu [IAB B MunemisipHbpix
pacTtBopax?

30. IIpuBectu npumepsl 00pa30BaHUS MPSMBIX U OOPATHBIX MHUIIEILI.

31. Kakue [TAB nan6onee TokcuyHb1?
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AHHOTANUSA
NPOrpamMMbl M CUUILTUHBI «/{HcniepcHbIe cHCTEeMBbI U TOBEPXHOCTHBIE SIBJICHUSD)

1. eau u 3a5a4u JTUCHUIINHBI

[enbro IMCUUIUIMHEI SIBJIAETCS: IOJrOTOBKA CTYIEHTOB K JIEATEIBHOCTH B COOTBETCTBUU C
KBAJTM(UKAIIMOHHON  XapaKTePUCTUKON CHEeNHaInCTa 1O 00pa3oBaTeNbHONM MIpPOTpamMMe;
¢dopmupoBaHre OOUICTEXHWYECKUX 3HAHWA W YMEHUH 1O JAHHOMY HalpaBJICHHUIO;
I[eJICHANPABJICHHOE TMPUMEHEHHe 0a30BBIX 3HAHWKH B 00JACTH XMMHU B MPO(HECCHOHATBLHOU
NEATeNbHOCTH; (OPMHPOBAHUE Yy CTYAEHTOB IEJIOCTHOTO MPEICTABICHHUS O B3aHMMOCBS3U WU
B3aMMHBIX TMEPEX0Jax XUMUYECKUX U (U3NUECKUX (OpPM IBIKEHHUS MaTepuH; (pOpMHUpPOBaHHUE
YMEHHM 1O YCOBEpPUICHCTBOBAHHIO M pa3pabOTKE IPOLIECCOB YIPaBICHUS JUISl IOJy4EHUS
MaTepHUaIoB U U3/ETNI TPeOyeMbIX OIIPE/IETICHHBIX CBOMCTB.

3ajayaMM JAMCLUMIUIMHBL  SIBJISIFOTCSI. W3Y4Y€HHE TEPMUHOJIOTUM, ONIPEIACICHUN H
OCHOBOTOJIAralouX (PU3NYECKUX U XUMUYECKHX 3aKOHOB U 3aKOHOMEPHOCTEH; MpuoOpeTeHne
HaBbIKOB MCCJIEI0BATENbCKON pabOThI M HAYYHOU ESTENIbHOCTH, UCIIOIb3YEMBbIX JJIsl IOATOTOBKU
Mpe3eHTalH, TOKJIAJ0B U pedepaToB.

2. MecTo qucuunJuHbI B cTpykType OI1
JlucuuminHa OTHOCUTCS K 0a30BOi YacTH nmporpaMmbl cneruanureTra 0i1oka b1.
Hucuunnnna B3aMMOCBSI3aHA JIOTHYECKM M  COJIEPKATEIbHO-METOAUYECKH  CO
creayronuMu aucuuiuinaamu u npaktukamu OOl cnienunanurera
B 6aso6oti uacmu 6azosoco yuxna (b1):
- Bricmrag MmaTemMaTnka;
- dusmka;
- Ousnueckas XUMHAS,
- MarepuanoBenenue;
- [Iporiecchl u anmapatbl XUMAYECKON TEXHOJIOTUH;
- AHanuTHYecKas XUMHUS U PU3UKO-XUMUYECKHE METO bl aHATIN3A;
- TepmoauHamuka u Teronepenaya. .
B sapuamusnoti vacmu 6azosoco yuxna (b1):
- OOuras xuMu4eckasi TEXHOJIOTHS;
- XuMHYeCKO€ CONPOTUBICHUE MAaTEPUAIIOB U 3aILIUTA OT KOPPO3HUHU.
3HaHUSA W TPAKTUYECKUE HABBIKM, I[IOJyYEHHbIE IPU M3YYEHUH JUCLUILIUHBI
MCIOJIb3YIOTCS IIPU BBITIOJHEHUH KYPCOBBIX U JUILTIOMHBIX padoT.

3. TpeGoBaHus K pe3yjbTaTaM O0CBOEHHS JUCUUILIMHBI.

B pe3ynbraTe n3ydenus: qucuuiuinibl "dusznueckas XxuMus'", CTYJAEHTbBI JOJDKHBI:

3HaTh:

- OCHOBHBIC IIOJIOXKEHHUS COBPEMEHHOW TEOPUH SHEPIeTHKH IOBEPXHOCTHBIX SIBJICHUH,
XUMHUYCCKON TEPMOJIMHAMUKH, TEOPUH (a30BBIX MEPEX0JI0B U XUMHUUECKOTO PABHOBECHS .,

- METOJBl TEPMOJMHAMHYECKOTO OIMCAHMUSI XUMHUYECKMX M (Pa30BbIX pPAaBHOBECHH B
JTUCTIEPCHBIX CUCTEMAX;

- OCHOBHBIC CBOMCTBA JIUCIIEPCHBIX CUCTEM.

YMmerTh:

- MPUMEHSTH 3HAHUS PYHIAMEHTAIbHBIX OCHOB, MOJIXOAbI M METOIbI TEOPUH TUCTIEPCHBIX
CUCTEM U NMOBEPXHOCTHBIX SIBJICHUM NPU U3YYEHHUH JPYTUX AUCLUILIINH,

- HUCHOJIb30BaTh XMMHYECKHE 3aKOHBI, CIPABOYHbIC JaHHbIC, KOJUYECTBEHHBIE
COOTHOIIEHUS 7S petieHus MpoQecCuOHANBHBIX 33/1a4;

- TMPOBOJUTH PACYEThl C HMCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUW TEPMOIUHAMUKH
MMOBEPXHOCTHBIX SIBJICHUI U pacyeThl OCHOBHBIX XapaKTEPUCTUK AUCIIEPCHBIX CUCTEM;
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- IPUMCHATD MMOJIYYCHHBIC 3HAHUA MIPU BLIGOpe 1 UCITOJIb30BAHUU JUCIICPCHBIX CUCTCM B

IMPOMBIIIJICHHBIX ITPOLCCCAaX,

- IPUMCHATD IMOJTYUCHHBIC 3HAHUS IJI UCITIOJIb30BaAHUS MTOBECPXHOCTHO -aKTHUBHBIX BEIICCTB

B IIponeccax OUUCTKU U CTa6I/IJII/ISaI_II/II/I AUCTICPCHBIX CUCTCM.

Baanern:

- MAaTCMAaTUYCCKUM aIrapaToM W HaBbIKAMH HCIIOJIB30BaHUs COBPCMCHHBIX IMOAXOA0B U
MCTOAOB TCOPUU IOUCIHCPCHBIX CHCTEM M IMOBCPXHOCTHBIX SIBJICHHUH K OIIMCaHHIO, aHaJlu3y,
TCOPECTHYCCKOMY H OKCICPUMCHTAJIBbHOMY HCCICAOBAHUIO W MOJICIMPOBAHHUIO CJIOKHBIX
XUMHNUYECCKHUX CUCTEM, SIBIICHUIT H ImponeccoB B O6’I)€M€, HCO6XOI[I/IMOM JJI1 HUCIIOJIb30BaHUS B

podecCHOHABHOM JIeATEIIBHOCTH.

- HaBBIKAMH BBIYHCIICHUS TEPMOJMHAMUYECKUX XapaKTEPUCTHK (pa30BBIX PAaBHOBECHH H

XUMHUYCCKHUX MMPOLECCCOB,

- METOJAaMM MPOBCACHUA AUCICPCHOHHOIO aHajlIn3a, CHHTC3a OUCHCPCHBIX CUCTEM H

OLICHKH X arperaTUBHOM YCTONYMBOCTH.

4. O0beM IMCUUIIMHBI U BU/IbI Y4eOHOUH HATPY3KH

Bua yueoHoii paGoTbl

Bcero uacos

CenbMoii cemecTp

aTTecTaluu

O011asi/rpy30eMKOCTh 144 (4 y.e.) 144
AyIUTOpPHBbIE 3aHATHS 79 79
(Bcero)

B ToMm unciie - .
Jlekuuu 36 36
IIpakTHyeckue 3aHATHSA 18 18
JlaboparopHble 3aHsATHS

CamocrosiTeJibHasi padoTa 90 90
Bua npomeskyTouHoOi S
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