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1. Ilepedenb NJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIETeHIM A

dDopmupyeMasi KoMneTeHuus (¢

Koa u HauMeHOBaHMe

Pe3y.]'leaTBl Oﬁy‘leHI/Iﬂ mo

yKa3aHueM Ko/Ja) UHIUKATOPA JMCHUIINHE (MOIYJII0)
JTOCTHIKEHUS
KOMIIeTeHIIUH
[1K-6. CnocobeH pa3pabaTbiBaTh [1K-6.1. PazpabGateiBaer =~ OOyyarommiics JOJKEH:
COBpPEMEHHBIE, OTBEYAIOIIE HY)KJaM  COBPEMCHHBIE 3HATh OCHOBHBIE

MPOMBIIUIEHHOCTU METOANKHU OI[CHKU
PECYPCOB U 3aI1acoB

METO/bI OIICHKH
3aracoB ¥ pecypcoB

[1IK-6.2. OnienuBaet
pE3yNbTaThI
UHTEpIIpETaIuU
reo(pu3NIEeCcKUX
JTAHHBIX
UCCIIEIOBAHHS
CKBa)KUH

(duznUYecKue SIBICHUS U
OCHOBHBIE 3aKOHBI
(bu3MKK; TPAHULIBI UX
PUMEHUMOCTH,
MPUMEHEHHE 3aKOHOB B
BAKHEUILIUX
MPAKTUIECKIX
MPUIIOKCHHUSAX; OCHOBHBIC
(u3HYEeCKrEe BETUINHBI U
buznvecKue

KOHCTaHTBI, UX
OIIpEICIICHUE, CMBICII,
CIOCOOBI ¥ €IMHUIIBI UX
U3MEPCHUS;

OCHOBHEBIC
3aKOHOMEPHOCTHU (a30BOTO
MOBEJICHUS HEPTIHBIX
cucreM, pusnuecKkue
OTIBITHI U UX POJIb B
Pa3BUTHH HAYKH;
Ha3HAYCHUE W TTPUHIIHAITHI
JIEUCTBUSA
AHAJIMTUYECKON TEXHUKH.

OOyuaromuiicst T0JKEH:
YMETh OOBSICHUTH
OCHOBHbIE Ha0JII0/1aeMble
MIPUPOJIHBIE U
TEXHOTCHHBIC SBJICHHS U
3P PEeKTHI C

nosunmii ®HJIC; yka3ats,
Kakue

(bu3HYecKue 3aKOHBI
OTMHCHIBAIOT JAHHOE
sBJIEHUE WIH YPPEKT;
UCIIOJIb30BATh

METO/TbI aJICKBATHOTO
(bU3UYECKOTO U
MaTEeMaTHIECKOTO
MOJICTTUPOBAHUS;
MIPUMEHSITh METOJIbI
buzuko-
MaTEeMaTHYECKOTO aHATN3a



K PEIICHHIO
KOHKPETHBIX

€CTECTBCHHOHAYYHBIX U
TEXHUYECKUX TTPOOIIEM.

[1K-6.3. PazpabatsiBaer =~ OOyyarommiics JOJKEH:

COBPEMCHHBIC BJIAJICTh
MCTOAUKHU OILICHKHN METOAaMM UCIIOJIb30BaHUA
PECYpCOB | 3amacoB OCHOBHBIX

YTIICBOIOPOIOB 001IepU3NIECKUX 3aKOHOB

Y MIPUHIIMIIOB B
BAKHEHIIUX IPAKTUYECKUX
MPUIIOKEHUSAX
MIPUMEHEHHUSI OCHOBHBIX
METO0B (PU3HUKO-
MaTeMaTUYeCKOro aHajin3a
JUISL peLIeHUst
€CTECTBEHHOHAYYHBIX
3a/1a4; (PU3NIECKOTO
MOJICJIUPOBAHUS B
MPOU3BOJACTBEHHOM
MPaKTHKE.

2. e ¥ MeCTO AUCHUILIMHBI (MOAYJISAA) B CTPYKTYpPe 00pa3oBaTe/IbHOH IPOrpaMMbl

Lenn n3ydeHus: AUCIUILIUHBIL:

dbopMupOBaHHE y CTYACHTOB IMPEJICTaBICHHUS O MPHUHIUIUATIHHOM OTIUYHH TepepadOTKH
HedTsabIX AucnepcHbix cucteMm (HJC) ot TexHomoruu nepepaboTKu MOJIEKYIISIPHBIX PACTBOPOB,
3aKJTFOYAOIIeecs] B TOM, YTO ONTHUMAJbHBIC MO BHIXOAY M KayecTBY He(PTEpPOIyKTHl B MIEPBOM
ciayyae jgocruratorcs npu nepepadotke HJIC, B KOTOPHIX CIIOXHBIE CTPYKTYPHBIE €IMHUIIBI
(CCE) nHaxondarcs B 9KCTPEMAaIbHBIX COCTOSIHHSIX.

Hucnurnnuna uzydaercst Ha 6 kypce B 11, 12 cemecTtpax

3. O0beM AUCHHUILVIMHBI (MOAYJIS) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIHYeCTBa
aKajgeMMYecCKMX HJIM ACTPOHOMHMYECKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4YaIIHXCH € MpenojaBaresieM (110 BUAAM Y4eOHBIX 3aHATHI) 1 HA CAMOCTOSTE/ILHYIO
padoTy o0y4aromuxcs

O6m1ast Tpy10eMKOCTh (00beM) TUCIUILTUHBI cocTaBisieT 108 akan. d.

Bcero uacos

O0bem IMCHHUIIMHBI 3aounas ¢opma
o0yueHust

OO611ast TPYA0EMKOCTh AUCIUTIIUHBI 108
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOoTy C MpernoaaBaTesiem:

JIeKUun 8

MPAKTUYECKHUX (CEMUHAPCKUX) 12

apyrue Gpopmbl KOHTakTHOI padoTsl (PKP) 0,2
Y4eOHbIX YacOB Ha KOHTPOJIb (BKIIIOYAsl Yachl MOJATOTOBKH): 3,8
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3a4€CT

Y4eOHBIX YacOB HA CAMOCTOSITENTFHYIO pa0b0OTy 00YJarOIIUXCs 84
(CP)

DopMbI KOHTPOJIA CemecTpbl
3a4eT 12

4. Conep:kanue JTUCHUILINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
yYKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA aKaJeMHUYeCKHX YaCOB U BH/I0B y4eOHBIX
3aHATHH

4.1. Pa3nenpl JUCHUILUIMHBI H TPYA0€MKOCTH 110 BUAAM y4eOHBbIX 3aHATHI (B
aKa/JieMU4YecKHX 4acax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAs
CaMOCTOSITEJIbHYIO PA00Ty 00y4aromuxcsi 1
Ne HaunmenoBanmue pazgesa / TeMbl TPYA0EMKOCTbH (B 4acax)
n/n AUCHUILIMHBI KonrakTHas padora ¢
npenogaBareJgeM CP
Jlek IIp/Cem Jlao
1 8 12 0 84

1.1  Knaccudukarus HedTIHBIX 1 0 0 2
JUCIIEPCHBIX CUCTEM

1.2 CtpoeHue u CBOMCTBA IUCIIEPCUOHHON 1 0 0 2
Cpelibl

1.3  CnocoOsl onucaHusi MEXaHUYECKUX 1 0 0 2
CBOMCTB

1.4 | OcHOBHI peosoruu 1 0 0 2

1.5 KomOuHauuu npoctermumx 1 0 0 2
PEOJIOTMYECKUX MOJIEIEH

1.6 = Bunasl nokanbHbIX 00pa30BaHUii B 1 0 0 2
HE(TAHBIX CUCTEMAX

1.7 = CrpoeHue ClI0KHBIX CTPYKTYPHBIX 1 0 0 2
€MHMII

1.8 Buasl MexXMOIEKyJISIPHBIX 1 0 0 2
B3aUMOJCUCTBUI

1.9  BausHue MEXMOJIEKYISIPHBIX 0 1 0 2
B3aNMOJIESHCTBUN Ha CBOMCTBA
MOJIEKYJISIpHBIX pactBopos 1 HIIC

1.10 ' TepmoauHamMu4ecKre OCHOBBI 0 1 0 2
¢dhazoobpazoBaHus

1.11  IloBepXHOCTHOE HaTsKEHUE 0 1 0 2

1.12 | DHepreTnyeckue B3aMMOACHCTBYS U 0 1 0 2
pa3zmepst CCE B H/IC.

1.13 | Teopus perynupyemMbix (a30BbIX 0 1 0 2
NIEPEX0JI0B

1.14 = ®dakTopsl, BIUSIOMINE HA YCTOWUUBOCTD 0 1 0 2
JUCTIEPCHBIX CUCTEM

1.15 ' Meroas! ornpeeneHus 1 CrocoObl 0 1 0 2
perynuposanus ycronuuBoctu HIC

1.16 | HedTsHble qucniepcHble CTPYKTYPBI 0 1 0 2

1.17 | CoiicTBa HEPTSIHBIX AUCHEPCHBIX 0 0 0 6




CTPYKTYp ¥ METOJIbl UX ONPEICICHUS
1.18 CnocoOsI MoTy4YeHUs U PETYIMPOBAHUS 0 0 0 6
ceorictB H/IC
1.19 | Hedtsable sMmynabcun 0 0 0 6
1.20 | CriocoOb! mosryueHus U CBOWCTBA 0 0 0 6
OUTYMHBIX SMYJIbCHI
1.21  CrocoObl 1 MEXaHU3M pa3pyIICHUS 0 1 0 1
HEPTSHBIX IMYJIbCHI
1.22 | Ilensl B HedTEeEpepaboOTKE 0 1 0 1
1.23 | MeToasl MOJy4eHUs TEH MEXaHU3M UX 0 1 0 1
00pa3oBaHus U CBOMCTBA
1.24 ' Crioco0bl peioTBpaIeHus 0 1 0 1
NeHO0Opa30BaHus U pa3pylIeHUs MeH
1.25 Cycnensuu B HedrenepepaboTke 0 0 0 1
1.26 = CoiicTBa CycrieH3U 0 0 0 1
1.27 | MeTtozasl MOJy4eHUs U pa3pyLICHUS 0 0 0 1
CyCIIEH3UU
1.28  Hedtsuble OUTyMBbI 0 0 0 1
1.29  Meroabl peryirpoBaHus CBOMCTB 0 0 0 1
outryma
1.30 OcobeHHoCTH B3aUMOJEHCTBUS OUTyMa 0 0 0 1
C MUHEpaIbHBIMU MaTepUaIaMU
1.31 Anspo3sonu B HedTenepepadboTke 0 0 0 1
1.32  CgoiicTBa U METO/IbI pa3pyLICHUS 0 0 0 1
a’po3oien
1.33  Ilopourku B HedTenepepadboTKe 0 0 0 2
1.34  OcHOBHbIE CBOMCTBA ITOPOIIKOB 0 0 0 2
1.35 | Teoperndeckue OCHOBBI Mpoliecca 0 0 0 2
aacopOuuu
1.36  AncopOImoHHOE TIOHUKCHHE 0 0 0 2
IPOYHOCTHU TBEPABIX Tell
1.37 | Bujpl NpOMBIIIIEHHBIX aICOPOEHTOB 0 0 0 2
1.38 | Meroab! peryianpoBaHus HOPUCTON 0 0 0 2
CTPYKTYPBI H IPOYHOCTHU YTIIEPOIHBIX
ancopOeHTOB
1.39  KatanuTudeckue TUCHEpCHbIE CUCTEMBI 0 0 0 2
1.40 = OcHOBHBIE XapaKTEPUCTUKU 0 0 0 2
KaTaJan3aTOpPOB KaK AUCIIEPCHBIX
cucreM. MOJIEeKyIIIpHO — CUTOBOM
KaTaian3
Hroro 8 12 0 84

4.2. Conep:kanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO pa3jejaM (TeMaMm)

Kypc nexunoHHbIX 3aHATHIA

Ne HaunmenoBanue Coaepxanue
pa3aeJia / TeMbl
AUCHHUILINHBI
1
1.1  Knaccudukanus Knaccudukanus HeTAHBIX AUCTIEPCHBIX CUCTEM IO
HE(PTIHBIX JUCIIEPCHBIX | arperaTHOMy COCTOSIHMIO (ha3, AMCIEPCHOCTh, KOHIEHTPAIUU
CUCTEM JUCTIepCHOM (pa3bl M XapakTepy B3aUMOIEUCTBUS Ha TPaHULIE
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pasnena ¢as

1.2

1.3

1.4

1.5

1.6

1.7

1.8

CtpoeHue u CBOMCTBA
JCTIEPCUOHHOM Cpeibl

CroocoOsl onucauus
MEXaHUUYECKUX CBOWCTB

OCHOBBI peoJIoruu

KomOuHammmn
MPOCTEUIIINX
PEOJOTHYECKUX MOJENEN
Bubl nokanbHbIX
o0Opa3oBaHMii B
He(TAHBIX CUCTEMAX

CtpoeHue CIoXKHBIX
CTPYKTYPHBIX €IMHUII

Bunasr
MEXKMOJIEKYIISIPHBIX
B3aUMOJeUCTBUHI

XUMHYECKUH, TPYNIOBOH U (PPaKITHOHHBIA COCTABBI
JVCIIEPCUOHHOM cpeabl. TpHu OCHOBHBIE TEOPETUYECKUE MOJIEIIN
CTPOEHHUS )KUIKOCTU. [IpocTpaHCTBEHHBIE T CCUTIATUBHBIE
cTpykrypsbl. Auddysus. BazkocTs u TeKy4ecTs.

VYupyroe nosenenne. Koapduiment ynpyroro pacmmvpenus.
Bszkoe nmosenenue. [Tnactuunocts. Koaddurment
pelaKcaluy.

Pa3nnuHble THUIBI PEOIOIrMUECKOT0 TIOBEIEHUS )KUIKOCTEN U
BSI3KOYIIPYTUX TeJI IIPH YCIOBUU CTALMOHAPHOI'O TEYEHUS U B
JMHAMHYECKOM PEKUME

Mopens Makcsemna. Mogens Kensuna. Moaens bunrama.
Mopenb BO3HUKHOBEHHS] BHYTPEHHUX HAIIPSKEHUM.

®aza. [lucnepcuHas daza. OOpazoBaHKEe 103apOBIIICH.
@opMHpOBaHUE 3apOABIILIEH KPUTUYECKUX PA3MEPOB.
CaMonpoun3BOJIbHBIN POCT KPUTUYECKUX 3aPOIBIIIEH, KOTOPBIMA
MPUBOAMT K Pa3BUTHUIO (a3000pa30BaHUs BO BCEM 00bEME.
Jlo3apobiieBsiid KoMIuieKc. 3apopiil. Munemna. CinoxHas
CTPYKTypHasi eiuHUIa. AccoluaTUBHAs KOMOUHAIHUS.
ArperaTiuBHast KOMOMHAIUS

O061acTh B3aMMHOT'0O OTTAJIKMBaHUs MojieKya. O6nacthb
MIPOSIBIICHUSI KOPOTKOACUCTBYIOIIMX CUJI B3aUMOJICHCTBUSI.
bananc cun npuTsKeHUs U OTTAIKUBAHUS
(amexTpocTaTHUECKHe, MOIIPU3aAlMOHHbIE, IEPEHOC 3apsiaa).
O06s1acTh NPOSBICHUS 1ATbHOACHCTBYIOLIUX CUIT
B3aMMO/ICHCTBUSI.

Kypc npaktudecknx/ceMUHapCKUX 3aHATHI

Ne = HaumenoBaHue paszjiena / Coaepixanue
TeMbl JHCIUTIIHHBI
1
1.9  Bnusnue 3aBUCHUMOCTh TEMIIEpATyphl IJIaBICHUS H-aJIKaHOB OT
MEXMOJIEKYJIIPHBIX quciia aToMoB yriiepoja. CTeneHs acconuanyu
B3alMO/ICICTBHI Ha IIUKJIOAJIKAHOB B 3aBUCUMOCTH OT TEMIIEPATYPHI.
CBOMCTBA MOJIEKYJISIPHBIX 3aBUCHUMOCTh pa3MepOB acCOIMATOB ac(albTEHOB B
pactBopoB u HJIC pacTBOpE TOIYOJIa U IMKJIIOTEKCAaHa OT UX KOHIEHTPAUU
B pacTBope. BsiskocTHO-BpemeHHast kpuBasi. Kpupas
BA3KOCTH ICEBJOTIIACTUYECKOM )KUIKOCTH 0€3 mpenena
TEKy4eCTU
1.10  TepmomuHamuueckue [Torenunan I'u60ca. PaboTa nucneprupoBanus He
OCHOBBI (pa3000pa3oBaHuUs CBsI3aHHAsI C U3BMEHEHUEM arperaTHoOro COCTOSIHUA U
XUMHYECKOT0 cocTaBa. Pabota 0Opa3oBaHus TuCIIEPCHOM
YaCTHIIBI IPU U3MEHEHUH arperaTHoro coctosinusi. Pabora
00pa30oBaHMs AUCIIEPCHON YaCTHUIBI TPH U3MEHEHUH
XMMUYECKOTO COCTaBa AUCIEPCHON (ha3bl.
1.11 TIloBepxHocTHOe HaTsDKkeHHe  [loBepxHOCTHBIHN, Mexda3HbIil cioit. [ToBepxHOCTHAS

sHeprus ['mo6oca. KpuBusHa u nucrepcHoOCTh ¢as.
IToBEepXHOCTHOE HATSYKEHUE HA TPAHULIE IBYX
KOHJIEHCUPOBAHHBIX (Da3. MeTo/1 ypaBHOBEIIMBAHUS
IUTACTUHKH (MeTOJ Bunbrenbmu) u METO KaWJUIIPHOTO
IIOAHATHSA.
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1.12  DHepreruueckue bananc cun, neiictyromux B H/C. Jlnnamuka
B3aUMOJICHCTBHS U pa3Mepbl  M3MEHEHUS! COOTHOILIEHHS h/r B 3aBUCIMOCTH OT
CCE B HJIC. W3MEHEHUs OanaHca CHII B JUCIIEPCHOM cucTteMe. SIBieHue

AKCTPEMAIILHOTO U3MEHEHUSI pa3MEpOB sJIpa U
ancop6rmonHo-conbBaTHOTO ciiost CCE. I'padux
3apucuMocTH pazmepoB CCE, pU3NKO-XUMHUECKUX H
TEXHOJIOTMYECKUX CBOMCTB OT MHTEHCUBHOCTH BHEIIHUX
BO3JICHCTBUI

1.13  Teopus peryaupyembix DKCTperpaMMbl. DKCTpPErpaMMbl BUJIa «BHEITHUE
(ha30BbIX EPEXOI0B BO3JIEUCTBUS — pa3Mep». DKCTPErpaMMbl BU/Ia «BHEILIHEE

BO3/ICIICTBUE — CBOMCTBOY». DKCTPErpaMMbl BU1a
«BHEUIHEE BO3JECHCTBUE — TEXHOJOTUUECKHM IMOKA3aTEb».

1.14 ®axkTtopsl, BIUAIONIME HA JIBa BUJ1a yCTOMYMBOCTU IUCTIEPCHBIX CUCTEM:
YCTOMYMBOCTh JIUCIIEPCHBIX  KMHETUYECKAsl, WM CEMMEHTAlMOHHAs, U
cucTeM TepMOJIMHAMUYECKas1, WK arperaruBHas. KoanecueHuusi.

Koarymsauus. M3otepmuueckas neperonka. Gakropel,
BIIMSIOIINE HA YCTOMUMBOCTD JUCIIEPCHBIX CUCTEM

1.15 Meroasl onpeneneHus u doTokonopumerpuueckuit Mmeto. Hedenomerpus.
CTIIOCOOBI peryIupOBaHUs Ornpenenenne u peryinupoBanue ycrounsoctu HJIC B
ycrounBoctu H/IC YCJIOBHSIX MOBBILIEHHBIX TeMIlepaTyp. CxeMa yCcTaHOBKU

JUISL U3Y4E€HUS BBICOKOTEMIIEPATYPHOU YCTOMYHUBOCTH
He(TAHBIX cucTeM. OnpeeneHrue u peryaupoBaHue
ycroitunBoctd H/IC npu moHMKEHHBIX TEMIIepaTypax

1.16 Hedtsuble nucnepcHbie OCHOBHBIE BUJIbI TUCIIEPCHBIX CTPYKTYP, BCTPEUAOIINXCS
CTPYKTYpBI B HererepepaboTKe, COBpEMEHHBIC TPEACTABICHUsS 00

UX CTPOCHHUU U CTIOCOOBI MOJTy4eHUsT He(TAHBIX
JUCIIEPCHBIX CTPYKTYP

1.21 | Cnoco®bl 1 MEXaHU3M Mertoab! pa3pymieHus: HeQTIHBIX SMYIIbCHIA:
paspyuieHus HeTSIHBIX MEXaHUYECKUE, XUMUYECKUE, DIEKTPUUECKHE,
SIMYJIBCUI TEPMUUYECKHUE.

1.22 | Tlens! B HeTenepepaborke  Ilpumenenue nen. Kinaccudukanus nex.

1.23  Meroapl moy4eHus ieH MeTo/1bl TOTy4YEHHUs TIEH: TUCTEPTAlIMOHHBIN 1
MEXaHU3M MX 00pa3oBaHMs U = KOHJeHcaluuoHHbIH. Kiaccudukanus cnocoOos
CBOMCTBA BCIIEHUBaHUsl OUTYMOB. MexaHu3M 00pa30BaHus U

dbaxTops! ycToitunBocTH neH. [leHooOpa3oBareny.

1.24  Crnoco6s! npenorBpamienuss  Kunernueckuit ¢pakrop ycroitunBoctu. CTpyKTYpHO-

MeH000pa30BaHUS U
paspyuieHus neH

MeXaHU4YeCKUi (PakTop yCTONYUBOCTH.
TepmoauHamudeckuii pakTop ycToHunBOCTH. CriocoObI
[IPeIOTBPALCHHS IEHOO0pa30BaHMsI U pa3pyLICHUsI M1EH.
AHTUBCIIEHUBATENH.



