AHHOTAUM PA0OYHMX MPOTrPAMM AMCHUNINH
JAMcuMIuInHbI 00A3aTeIbHOM YacTH (0a30Basi 4acTh)

AHHOTaNUsA padoyeil MPOrpaMMspl JUCHUTLIHHBI
«HAnocrpannsplii m3b1k» (b1.B5.1)

1. Ieab IMCHMIJIMHBI: TPUOOPETCHHE CTYISHTaAMH OOIIeH, KOMMYHHKATUBHOW U
npoecCHOHANBHOM KOMIIETEHIUH, YpPOBEHb KOTOPBIX Ha OTAENbHBIX JTamax A3bIKOBOM
MOATOTOBKMA  TO3BOJIIET  HCIMOJIb30BaTh  HMHOCTPAHHBIM  SI3bIK  MPAKTUYECKH KaK B
npodeccuoHanbHOM (MPOU3BOJCTBEHHOM M HAy4YHOW) MAESITENbHOCTH, TaK M IS Lesel
camMo00pazoBaHusI.

2. B pe3yabraTe wu3y4YeHHs UCHUILIMHBI oOydamluiics 1o mporpaMmme
O0akajiaBpHAaTa JI0JI2KeH:

Obnadoams cnenyromumu oomekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansubivu (I1K) komnereHusIMH:

CIOCOOHOCTBIO K KOMMYHHKAIMM B YCTHOM W MHCBMEHHOH (hopMax Ha pPycCKOM U
WHOCTPAHHOM  SI3BIKAX JUISL  PEHICHUS 3aJad  MEXKJIUYHOCTHOTO M MEXKYJIBTYPHOTO
B3aumoeiicteus (OK-3);

- CIOCOOHOCTHIO MPUMEHSITh HAaBBIKM COOpA JTAaHHBIX, U3YYCHUS, aHAIN3a U 0000IICHUS
HAYYHO-TEXHUUYECKON MH(pOpManuu Mo TeMaTHKe HCCIeA0BaHuUs, pa3padOTKU U UCTIOIb30BaAHUS
TEXHUYECKOM JIOKYMEHTAllMM, OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB II0  BOMpOcCaM
MHTEJJIEKTYyallbHOM COOCTBEHHOCTH, TOJATOTOBKM JIOKYMEHTOB K MATEHTOBAHUIO, O0(OPMICHUIO
Hoy-xay (OITK-4);

3Hamy:

OCHOBHBIEC CITIOCOOBI COYETACMOCTH JICKCHUSCKUX CUHUI] B OCHOBHBIE CIIOBOOOpa3oBa-
TeJIbHBIC MOJICIH;

PYCCKHE SKBUBAICHTHI OCHOBHBIX CJIOB M BBEIPXEHHUH MPOQPECCHOHATBHON peyu;

OCHOBHBIE TIPUEMBI U METOAbl pedepHpoBaHUS M AHHOTHPOBAHUS JIUTEPATYPHI IO
CIENUATLHOCTH,

MACCUBHYIO JIEKCHUKY, B TOM YHCJIEe OOIICHAYYHYIO U CHEIHaIbHYI0 TEPMUHOJIOTHIO, He-
00X0AMMYI0 U paOOTHI HA/I TUTIOBBIMU TEKCTAMH;

MpHEMbI pabOThI C OPUTHHAIBHOM TUTEPATYPO 1O CIEMATEHOCTH;

ymemy:

paboTaTh C OPUTHHAIBHOMN TUTEPATYPOH MO CHEIHATBEHOCTH;

paboTaTh CO CIOBApEM; BECTH JICIOBYIO MEPEMUCKY HA U3YUAEMOM SI3BIKE;

BECTU MEPENHUCKY HA U3YyYaEMOM S3BIKE C LIEJIbI0 MEXJIMYHOCTHOTO U MEXKKYJIBTYPHOTO
B3aUMOJCHCTBUS;

BECTH PEUYEBYIO JIEATEIHHOCTh MPUMEHUTENBHO K chepe ObITOBOM U MpodhecCHOoHaTbHOM
KOMMYHHKAIVH;

ernademsn:

WHOCTPAHHBIM S3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO W MEXKYJbTYPHOTO OOIICHUS,
HAaBBIKAMH M YMEHHUSMHU pEUYEBOW JEATENbHOCTH MPUMEHHUTENFHO K cdepe OBITOBOH U
poQeCCHOHAIBHONW KOMMYHHUKAITUH, OCHOBAMH ITyOJIMYHON peun;

OCHOBaMU pedepHpOoBaHUSI U aHHOTHPOBAHUS JUTEPATYPhl HA N3y4aeMOM HHOCTPAHHOM
SI3BIKE.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI
Mooyns 1. I pammamuueckue mpyoHoCmu u3y4aemo2o A3vika
1.1 JIngynble, mpUTSKATETBHBIC U IPOYHE MECTOUMEHHUSI.

CrpspkeHue riarona-cBsi3Ky.

W3meHeHne riarona-cBS3Kd B Qopmax HacTosmero BpeMeHu. OOpa3oBaHHE pa3IHYHBIX
BHUJIOBPEMEHHBIX (OPM € TIOMOIIBI0 TJaroyia-cBsizku. OOpa3zoBaHue u ymnoTpeOieHue Qopm
MaCCUBHOIO 3aJ10Ta.

1.2 Tlopsimok cioB B TIpeIOKeHUH. IOM(paTHIeCKe KOHCTPYKITHH.



2.1. Uadpunutu. @opmel nHpuauTHBA. [IpogomkeHHbIN 1 TepdeKTHRIM HHOUHUTUB. DYHKITUN
UHOUHUTHBA B npeiokennu. Obpa3oBanue U ynorpedieHne WHOUHUTUBHBIX 00OPOTOB THIIA
«CIIO’)KHOE TMOMJICKAIIEE» U «CI0KHOE [OMOJHeHHe». BapuaHTel mnepeBoga MHGUHUTHBHBIX
000pOTOB HA PYCCKUM SA3BIK.
2.2. Buno-BpeMeHHbie GopMbl riaaronoB. O6pa3oBaHue MPOCTHIX, TPOAOIKEHHBIX, MEPPEKTHBIX
U 1eppeKTHO-TIPOIOJIKEHHBIX BpeMeH. BonpocuTenbHbie TPeasioKeHHs B Pa3IMYHbIX BpEeMEHaX.
O6pa3oBaHue oTpUIATENBHBIX (JOPM TJIarosia B pa3iNyHbIX BpEMEHAX.
Mooyne 2. Umenue memamuueckux mexcmos.
UreHune TEKCTOB 110 TEMaM:

1. BBenenue B cieiMagbHOCTh
2. 1.1. Menneneen
3. PXTY um. [I.1. MenneneeBa
[TonsiTue o Buaax ureHus Ha mpuMepax TekctoB o Xumuu, [I.1. Menneneese, PXTY um, ..
Menneneesa.
AKTHBH3AIUS JICKCUKU POYUTAHHBIX TEKCTOB.
W3yuaroriee ureHre HayYHO-TIOMYJISIPHBIX TEKCTOB 110 BBIOPAHHOH CIIEUAIbHOCTH.
[TpumepHas TeMaTUKa TEKCTOB:

«Hayka, TeXHOJIOTHS 1 HAyYHBIE METOIbD)

«XUMHUYECKOE MPEATPUATUEY.
«Hanomarepuanbl, HayqYHbIE METOJIBD»

«HaHoTexHOIOTHH HA XUMUYECKOM MPEATIPUSTHI.
Jlekcnueckue OCOOEHHOCTH TEKCTOB HAyYHO-TEXHHYECKOW HAIPaBICHHOCTU. TEpMUHOJIOTHS
HAYYHO-TEXHUUYECKOH IUTEpaTyphl HA U3Yy4aeMOM SI3bIKE.
Mooy 3. I[lpakmuxa ycmuou peuu
IIpakTHKa yCTHOM peuu 1O TeMaM:

1. «["'oBOpuM 0 cebey,
2. «B ropoae»,
3. «PaiioH, rae s KUBy».

4. «HanomaTepuasbl B XUMHUECKON TEXHOIOTHUIY
Mononoruueckasi pedb o TeMe «o cede». Jlekcuueckne 0cOOEHHOCTH MOHOJOTUYECKON pedH.
PeueBoil 3TuKET MOBCEIHEBHOrO OOLIEHMSA (3HAKOMCTBO, IPEJCTABICHHE, YCTAaHOBICHHE U
NoJJep)KaHUEe KOHTAaKTa, 3alpoc M cooOuleHne uHpopMaluu, MNOO0YXKAEHHE K JEeHCTBHIO,
BbIpa)K€HHE TNPOChObI, cornacusi). @DoHeTHdyeckne XapaKTEPUCTHKH H3Yy4aeMOro s3bIKa.
Oco0eHHOCTH JUAIOTMYECKON peuH Mo MPOHUIEHHBIM TEMaM.
O01ee KOIMYECTBO MOAYJIEH - 3.
4. O0beM y4eOHOH JUCHHIJIMHBI

Bunst yueGHOI paboTh B 3aueTHBIX B akanem.
eIMHUIIAX gJacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 8,0 288
AyAUTOpPHBIE 3aHATHS: 2,7 96
Jlexrmn (JIek) 0 0
[Tpaktuyeckue 3ausatus (I13) 2,7 96
CamocrositeibHas padora (CP): 4,3 156
Buja konTpoJsi: 3a4er / Ik3aMeH 1,0 IK3aMeH
(36)
Bunsl yueOHoM paboThI B 3ayerHBIX B actpon.
eIMHUIIAX Jacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 8,0 216
AyIMTOpHBIE 3aHATHS: 2,7 72
Jlexiuu (JIek) 0 0
[Tpaktuyeckue 3ausatus (I13) 2,7 72




CamocrositesbHas padora (CP): 4.3 117

Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

AHHOTauMs padoyeii mporpaMMsbl JMCHUTLIMHBI
«®unocopusn» (b1.b.2)

1. Heab AMCUMIIMHBI. cHOPMUPOBATH Y CTYJICHTOB KOMIUIEKCHOE IMPE/ICTaBICHUE O
poiau u mecte (uiaocopuu B cUCTEME T'yMaHUTAPHBIX, COLUAIBHBIX U E€CTECTBEHHBIX HayK,
NO3HAKOMHUTh HUX C OCHOBaMH (UI0CO(CKOro 3HaHMUA, HEOOXOAMMBIMH JJISi PpEIICHUS
TEOPETUYECKUX U MTPAKTUYECKUX 3a/1a4.

2. B pe3yabraTe u3ydYeHUsl [IMCHMILUIMHBI oOyyawmmiics 1Mo mnporpamme
0akaJjlaBpUaTa J{0JI7KeH

Obnadams cnenyromumu o0mekyabTypHbiMU (OK), obmenpodeccnonansubvu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTeHIusAMu:

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHI (PMIIOCO(MCKUX 3HAHUI, aHATM3UPOBATDH TIIaBHbIC
3Tanbl U 3aKOHOMEPHOCTH MCTOPUYECKOIO Pa3BUTHS Ui OCO3HAHUS COLMAIbHON 3HAaYMMOCTHU
cBoeit nesrensHocTH (OK-1);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOILICHHIO, aHAIMU3Y, BOCHIPUSITHIO
uH(pOpMaIKH, TOCTAHOBKE LIEIH U BRIOOPY myTei ee moctmxenus (OK-9);

- CIIOCOOHOCTBIO KPUTHUYECKU OLIEHUBATh CBOU JOCTOMHCTBA M HEJOCTATKH, HaMeuyaTb
IYTH U BBIOMPATh CPEJICTBA PAa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepoctatkoB (OK-12);

3HaMb:

OCHOBHOE COZep)KaHUE TIABHBIX (PUIOCO(CKHUX IIKOI M HANPABICHUU, TPEACTABUTEIICH
9THX WIKOJ, CBSI3b M pasziauuue HuX (uiocopckux uaeH, CBA3b HCTOPUKO-(PUIOCOPCKUX
KOHIICTIIIUI ¢ COBPEMEHHBIMHU MPo0IeMaMu HHINBUIYaTbHON M 0OIIECTBEHHON KU3HU;

ymemy:

MOHMMAaTh W AaHAJIM3HPOBATH MHUPOBO33PEHUYECKHE, COLMAIBHBIE M WHIWBHIYaTbHBIC
npoOIeMbl COBPEMEHHOM JKHU3HHU; TPAMOTHO BECTH JUCKYCCHIO, apIryMEHTUPOBAHO OTCTauBaThb
CBOIO MO3MIMIO M0 3HAYUMBIM (PuiIocOYCKUM MpoOeMaM COBPEMEHHOM U3HHU, ONUpasCh Ha
HapaOOTaHHBIN B UCTOpUU (HIIOCODUN MaTepUal;

enadems.:

KaTeropuaibHbIM amnmaparoM H3y4aeMoOW JAMCHUIUIMHBL, (PUIOCOPCKUMU METOJaMu
aHaJIM3a pa3IMYHbIX IPOOJIEM, HaBbIKaMHU (GUIOCOPCKON KyJIbTYphI 17151 BBIPAOOTKU CUCTEMHOTO,
LIEJIOCTHOTO B3IJIS/1a HA JAEHCTBUTEIBHOCTh M MECTO SKOHOMHMKHM B 3TOH LIEJOCTHOM KapTHHE
MUpa.

3. Kpatkoe coep:kanue A1 CHUIIAHBI

Brenenue. ®unocodusi, ee mporucxoxaeHrne U POk B 00IIECTBE.

Mopnyas 1. OcHoBHBIE (HIOCOPCKHE HIKOJIbI.

AnTtnuHass ¢unocodus (nocokpatuku, coductsl, Cokpar, J[emoxpur, IlnaToH,
ApucroTenb, TMHUCTHYECKU-pUMCKas ¢unocodus). OCHOBHBIE TPOOIEMbI CpPEAHEBEKOBOM
¢unocopun u snoxu Bospoxnenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpocsemenus. Hemerkas kinaccuueckas ¢unocodus. Pycckas ¢unocopus XIX —
XX BB. OcHOBbl MapkcucTtckoi ¢unocopuu. OCHOBHbIE HAaNpaBiICHHUs COBPEMEHHOM
dumnocodpun.

Monayasb 2. Pujiocopckue KOHUENUUH ObITHS U TO3HAHMS.

IIpobnema ObiTus B uctopuu ¢unocopuu. I[loHATHA MaTepUaIbHOTO U HJIEATBHOTO.
OcHoBHBIE (minocockre HampaBICHUS: MaTepHalu3M W uaeanu3M. [IpuHIUN T100a7HHOTO
HBOJIIOI[MOHU3MA B COBPEMEHHON Hay4YHOW KapTUHE MUpA.

Konnenmuy npocTpaHcTBa U BpeMEHH B UCTOPHU GHITOCOUHN U HAYKH.

IIpoucxoxxaenue co3Hanus. Poib Tpyaa B mpoucxoxaeHuH co3HaHus. Maeanucrtuueckue
U MaTepuaJuCTHUecKue KoHuenuuu cosHaHus. Co3Hanue u  Mo3r. Co3HarenbHOE U
6ecco3narenbHoe. CozHaHMe U sA3bIK. CO3HAHME U CaMOCO3HAHMUE.




Konuenmum rHoceonoruu B wuctopun (umocopuu: CceHCyalau3M, paluoHAIIU3M,
CKENTHIM3M, arHOCTUIIN3M, KOHIICTILINS BPOXKICHHBIX UIeH, anpuopu3M. JluanekTuka no3HaHus:
YYBCTBEHHOE U pallMOHaNIbHOE. OCHOBHBIE TEOPUU UCTUHBI.

Mopnyas 3. IIpo6Jiembl yesoBeka B puiiocopuu.

Yenosek kak mpeameT ¢puiaocodckoro aHanusza B uctopuu ¢uiaocodpuu. Ilponcxoxaenue
YeJI0OBEKa: IMPUPOJHBIE U COLMAJIbHBIE YCIOBUS AHTPOIIOCOLMOTeHe3a. buonornueckoe u
COLIMAJIbHOE B yenoBeKke. IHAMBUI, MHAMBUYAJIBHOCTD, TMYHOCTD.

CMBICIT KM3HU W TIpeHA3HAaueHUe 4enoBeka. JKu3Hb, cMepTh, Oeccmeprue. JBrkeHue
HEHACWIIMsA, €ero pojb B coBpeMeHHOM xu3Hu. llenmm u nennoctu. CBoboma BOIM U
OTBETCTBEHHOCTh JUYHOCTU. HpaBCTBEHHBIE, PETUTHO3HBIE, 3CTETUUECKHUE LICHHOCTH.

Monyab 4. @usiocopusi HCTOPUM U 00LIECTBA

YemoBeK B CHCTEME CONMAIBHBIX CBs3eil. JIMUHOCTL HM Maccel, cBoOOma M
HeoOxoaumocTh. Dunocoduss ucropuu: (GopMalMOHHAsT W IUBWIM3ALMOHHAS KOHLEMIUU
ucropuueckoro passutus. [Iporpeccucrckue M NMKIMYECKUE MOAEIU pa3BuTusa. [nobanbHbIE
po0ieMbl cOBpeMeHHOCTH. KoHIIemnust ycToi4YMBOro pa3BUTHS U CLieHApUH Oy TyIIEero.

O6mectBo u ero crpykrypa. ColuanbHas, MOJUTHYECKAas W JyXOBHas cdepbl
obmectBa. KoHnenuuu rocynapcrsa B uctopuu punocodpckoi Mpiciu. I'pakaanckoe o0I1ecTBo
U IIPaBOBOE rOCYAApPCTBO.

Moayas 5. dunocodekne npodieMbl XUMUM U XUMHUYECKOH TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTPYKTypa HAy4yHOTO 3HAHUSA, €T0 METOJbI U (POPMBEI.
Hayunble peBOJIIOIIMM M CMEHA TUIIOB pallMOHANbHOCTH. Hayka B COBpeMEHHOM Mupe. DTHKA
HayKHd U OTBETCTBEHHOCTh YUYEHOTO.

[IpoGnema cooTHomeHUST Hayku U TexHUKU. ColManbHble MOCIEACTBUS HAy4YHO-
TEXHUYECKOTO IIporpecca. DTHYECKHE U DKOJIOTMYECKHUE HUMIIEPaTHUBbI Pa3BUTUA HAYKU U
TEXHUKH.

MecTo XuMUHU B CUCTEME €CTECTBEHHBIX HayK. OCHOBHAs Ipo0iemMa XUMUU KaK HAyKd U
npousBojcTBa. llenn w 3amaum  xumudeckod  TexHoioruu. Croenuduka XUMHKO-
TEXHOJIOTHYECKOTO 3HaHUS: (yHIAMEHTAIBHOE U IPUKIIATHOE, SMITUPHUIECKOE H TEOPETHIECKOE.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunel yueGHOI paboTh B 3aueTHBIX B akanem.
eAMHHIIAX yacax
O0mast TpPyA0EMKOCTb JMCHHMILJIMHBI 110 Y4eOHOMY ILIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,3 48
Jlexmm (Jlek) 0,9 32
[MpakTrueckue 3anstus (I13) 0,4 16
CamocrositesbHas padora (CP): 2,7 96
Buja xouTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(36)
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX qacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,3 36
Jlexmm (Jlek) 0,9 24
[Tpaktuyeckue 3austus (I13) 0,4 12
CamocrositesibHas padora (CP): 2,7 72
Buja koHTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«HUctopus» (b1.5.3)




1. Heap aucuMniMHbI: GOPMUPOBAHHE Yy CTYJCHTOB KOMIUIEKCHOTO MPEICTaBICHUS O
poJIi M MeCT€ HCTOPMM B CHUCTEME TYMAaHUTAapHBIX M COLMAIBHBIX HAyK, KYyJbTYpPHO-
UCTOpHUYecKkoM cBoeoOpazun Poccun, ee mecte BO BCEMUPHO-MCTOPHUYECKOM Ipolecce, o0
OCOOCHHOCTSIX M OCHOBHBIX JTanax €€ MCTOPUUYECKOI'O Pa3BUTHSI; BBEJIEHUE CTYJIEHTOB B KPYT
UCTOPUYECKHX MPOOJIEM, CBSI3aHHBIX C 00J1aCTh0 Oy yliel npodecCHOHATBHOMN AeATEIbHOCTH.

2. B pe3yabraTe u3y4YeHUs] IUCHUILUIMHBI OOy4YaloIIMiicd 1O mporpaMmme
0akaJjlaBpHUaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbiMU (OK), obmenpodeccnonansubivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

- CIIOCOOHOCTBIO MCHOJIB30BAaTh OCHOBHI (PMIIOCO(CKUX 3HAHUI, aHATM3UPOBATD TJIaBHbIC
9Tanbl U 3aKOHOMEPHOCTH HCTOPUYECKOTO PA3BUTHUA JJIA OCO3HAHMS COLMAJIBHOM 3HAYMMOCTH
cBoeii aestenbHocTH (OK-1);

- OCO3HABaTb LIEHHOCTb POCCHMCKOW KYJBTYpBI, €€ MECTO BO BCEMHMPHOH KYJBTYypE,
YBOKHUTEIFHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIIEIUIO U KYJIbTYPHBIM TPATUIHSIM
(OK-19);

3HamMb:

OCHOBHBIE HalIPaBJICHUs, IPOOIEMbI U METOAbI HCTOPUYECKOM HAyKH;

OCHOBHBIE JTalbl W KIIOYEBBIE cOObITHA HcTOpuM Poccmm W Mupa; OCOOEHHOCTH
pa3sBUTHSI POCCUICKOIO TOCYAAapCTBA, BBIJAIOIIMXCS [JesTeled OTeYeCTBEHHOM U BceoOllei
UCTOPUH;

ymemy:

COOTHOCHTH OOIIME HUCTOPUYECKHE TPOLECCHl M OTAEIbHBbIE (DAKTHI; BBISBIATH
CYLIECTBEHHbIE YEpPTbl MCTOPUYECKUX IPOLECCOB, SBJIECHUM M COOBITHI; aHANIM3UPOBATh
COLMAIbHO-3HAYMMBIE TTPOOIIEMBI;

(bopMyaMpOBaTh U APTYMEHTUPOBAHO OTCTAUBATh COOCTBEHHYIO MO3UIIMIO 110 Pa3IMYHbIM
npobiieMaM UCTOPUH;

gnademsn:

MpeICTaBICHUSIMU 00 UCTOPUH KaK HayKe, €€ MECTe B CUCTEME I'YMaHUTapHOI'O 3HAHUS;

MPEJCTaBICHUSAMHU 00 OCHOBHBIX 3Tanax B MICTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHH;

KaTerOpUAIbHO-ITOHATUMHBIM alnapaToM U3y4aeMoOM TUCIUILIMHBL

HAaBbIKaMU aHAJIN3a HCTOPUYECKUX UCTOUYHUKOB.

3. KpaTkoe coep:kanue A1 CHUNIHHBI

Mopyas 1. Hcropusa B cHCTeMe CONHMAJBHO-TYMAHMTAPHBIX HayK. OCHOBBI
MeTO[0JIOTHN HCTOpHYecKod Hayku. OcO0eHHOCTM CTAHOBJIEHHMS TOCYJIAPCTBEHHOCTH B
Poccun.

Mecro ucropum B cucreMe Hayk. IIpenmer umcropudeckon Hayku. Poib Teopuun B
no3Hanuu npoiioro. CymHocTs, GopMbl, (YHKIMM HCTOPUYECKOro 3HaHMSA. VMICTOYHHMKHM 1O
OTEUYECTBEHHOM wucTOpuu, ux kiaccudukanus. Hcropus Poccum — HeoThemiemas YacThb
BCEMHMPHON UCTOPUH; 0011Iee U 0COOEHHOE B HICTOPUUECKOM Pa3BUTHH.

Hawano poccuiickoii rocyaapctBeHHOCcTH. KwueBckas Pycb. OTHOKyIbTYypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHUE NPOLIECCHI CTAHOBJICHHUS] POCCUMCKOM rOCY1apCTBEHHOCTH. [IpunsTue
XPUCTHAHCTBA.

Pycckue 3emnu B XII — Hauane XVI BB. O6pa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HaueHue. Poccns B cepenune XVI — XVII BB.

Monayasb 2. Poccuiickast umnepust B XVI1I11- nauane XX B.

Poccuiickoe rocymapctBo B XVIII Beke — Beke MOAEpHH3AUMU W IPOCBEIICHMS.
Pedopmer Ilerpa 1 kak mepBas NOMBITKA MOJAEPHM3ALMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoil ummnepun. OCHOBHBIE HAlpaBJICHUS «EBPOIEH3ALMN» CTPAHBI.
DBOJIOIMS COLMATBHONM CTPYKTYpHI oOmiecTBa. [lanbHelinee pacmmpenue rpaHul] Poccuiickoit
UMIIEPHH.

Poccust B XIX cronerun. IIpomsimmennsiii nepesopor B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimume ycnoBus nepexona Poccuu kK MHIyCTpUaTbHOMY OOIIECTBY — pelIeHUE



KPECThSIHCKOI'O BOITpOCA u OTpaHUYEHUE caMo/iepKaBHsl. JInuTenbHOCTb,
HETOCJIe0BaTeIbHOCTh, LUKIMYHOCTh Tpolecca OypikyasHoro pedopmupoBanus. Poib
cyOBeKTUBHOTO (akTopa B MpeojojieHMH oTctaBanus. Pedopmbr XIX Beka, UX 3HaYeHUE.
O6mectBennsble nBmxeHus B XIX Beke.

Poccus B mauane XX Beka (1900 — 19171r.). OcoOEHHOCTH COMATIbEHO-DPKOHOMHYECKOTO
pazButus Poccum B Hawane XX Beka. OOBEKTHBHAas NOTPEOHOCTh WHAYCTPUATHHON
MozaepHuszauun Poccuu. CooTHomeHue nonautuyeckux cwi B Poccum B Hawane XX Beka.
Hapacranne kpusuca camognepxasus. IlepBas poccuiickas peBomtonus. OOpa3oBaHue
nojauTuyeckux mnaptuil. l'ocymapctBeHHas nayma Hadyasa XX BeKa Kak TEPBbIA  OMBIT
poccuiickoro mapnamentapusma. CTonsInuHCKas arpapHas pedopma. [lepBas mupoBas BoiiHa U
yuyactue B Hell Poccum. @DeBpanbckas peosmouus 1917r. M KOpeHHBbIE HW3MEHEHHUS B
MOJIMTUYECKOU KU3HU CTPAHBI.

Moayab 3. OT cOBeTCKOro rocyiapcra Kk coppeMenHoi Poccun.

dopmupoBaHUE U CYIIHOCTH coBeTcKoro crposi (1917-1991rr.). IloaroroBka u modena
Oxkta0pbsckoro Boopy:keHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii cbe3n CoBeTOB U
€ro pemieHus. JKOHOMHUYECKasi U COlMaibHasl MOJIUTHKA OOJbIIEBUKOB. ['paknanckas BoitHA U
uHocTpaHHas uHTepBeHuus. Cyapba u 3Hadenne HOIla. YTBepkneHue ogHONMAPTHIHOMN
nonutuaeckor cucrtembl. O6pazoarre CCCP. [Tomutudeckas 60pp0a B MapTUU U TOCYAAPCTBE.
CCCP B roas! nepBsix natuieTok (kouer 20-x rr. — 30-e rr.). @opMupoBaHuE peKUMa JIUYHON
Bractu CranHa W KOMaHAHO-aJMUHHMCTPATUBHOM CHCTEMBI YIMPABICHUS TOCYAApCTBOM.
Buemnsis nonmutuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benukoi
OteudecTBEHHOH BOMHE. I3MEHEHNE COOTHOIIEHUSI CHJI B MUPE 110CJIE BTOPOIl MUPOBOW BOIHBI.
Havano «xonogHoil BoHHB. TpyaHoctu mnocneBoeHHoro paszputuss CCCP. Vixkecrouenue
MOJIMTUYECKOTO  PSKMMa W HWACOIOTHYECKOro  KOHTpois.  [lombiTkm  OOHOBICHHS
«rocynapctBeHHOro counanusMan. XX cbe3g KIICC u ocyxaenue kyapra quyHoctd CraivHa.
«OtTenensy B AyXOBHOH cdepe. DkoHOMUYecKkne pedopmbl cepenutbl 60-X TOI0B, TPUUUHBI
X He3aBepileHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHMI B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronoB. Buemnssa nonutuka CCCP B konue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHUI0 MeXAyHaponaHoi ob0ctaHoBkU. «llepecTpoiika»: CymHOCTb, LeIH, 3aJayH,
OCHOBHBIE dTarbl, pe3yasTaThl. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBieHHe HOBOW poccuiickoil rocyaapctBeHHocTH (¢ 1991- mo Hacrosiee Bpems).
JInbepanbHas KOHUENIMS pOCCUHUCKUX pedopm: Tmepexoa K pbIHKY, (OpMHUpOBaHHE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamusy 3KOHOMUYECKHX
pebopm B Hauanme 90-x TromoB. Koncrtutrymus Poccuiickoit  ®enpepanum 1993t
MesxHannoHanbHble OTHOIIeHUs. [lonmuTHdeckne mapTun U OOIECTBEHHBIE NBIXKEHUS Poccumn
Ha COBpeMeHHOM »JTame. Poccusi Ha myTH MojepHu3anuu. Poccuss B cucreMe MHPOBOM
SKOHOMHUKH U MEKTyHAPOIHBIX CBSA3EH.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX Jacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 144
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktuyeckue 3ausatus (I13) 0,44 16
CamocrositeibHas padora (CP): 1,67 60
Buja konTpoJsi: 3a4er / Ik3aMeH 1,0 IK3aMeH
(36)
Bunsl yueOHoM paboThI B 3ayerHBIX B actpon.
eIMHUIIAX Jacax
OO0mast TpyA0€MKOCTb JMCHHMILJIMHBI 10 Y4eOHOMY IJIAHY 4,0 108
AyYAUTOPHBIE 3aHSATHSL: 1,33 36




Jlexumm (Jlek) 0,88 24
[Tpaktuyeckue 3ausatus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
(27)

AHHOTaNUA padoyeil MPOrpaMmMbl AUCUUIIIMHBI
«Pusnyeckas KyJbTypa u cnopm» (b1.5.4)

1. legb AUCHMILUIMHBI. OBJIAJCHHE METOJOJIOTHEH HAyYHOTO MO3HAHUA (HU3MYECKON
KyJbTYpbl W CIIOPTa; CHCTEMOH NPAKTUYECKUX YMEHMH U HAaBBIKOB, O00ECHEUMBAIOMINX
COBEpIICHCTBOBAHUE MCUXO(U3UUECKUX CIIOCOOHOCTEN; Pa3BUTUE CIIOCOOHOCTEN MCIOIb30BaTh
pasHooOpa3Hbie (GopMbl (U3NYECKON KyIbTYpHI, CIOpTa M Typu3Ma il COXPaHCHHS U
YKpEIJIEHUsI CBOETO 370POBbS U 3[0POBbS CBOMX OJIM3KUX B TOBCEIHEBHOW >KM3HH U
npoeCCHOHATFHON IeATETLHOCTH; (POPMUPOBAaHIE MOTHUBAIIMOHHO-IIEHHOCTHOTO OTHOIICHHS K
buznyeckoil KyabType, (U3nueckoMy COBEPILIEHCTBOBAHUIO M CAMOBOCIIMTAHUIO, YCTAHOBKA HA
3/10pOBBIIl 00pa3 KU3HU.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI o00yyaloluiicsi 10 Mporpamme
0akajaBpUaTa J0JI/KEeH:

Obnadamys cnenyromumu oomekyabTypHbiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccuonanbubiMu (I1K) kommereHmsIMMu:

- CMIOCOOHOCTBIO K caMOOpraHu3anyu u camoobpaszosanuio (OK-5);

- CIIOCOOHOCTBIO TTOJICPIKUBATH JTOJKHBIN YPOBEHb (PU3NUECKOM MOATOTOBICHHOCTH IS
obecrieueH s OJTHOIIEHHO# colnanbHO# u mpodeccnonansHoi aesteapaoct (OK-7);

- CIIOCOOHOCTBIO MPUMEHSATH CPEICTBA CAMOCTOSITEIBHOIO, METOAMYECKH IPaBUIBHOIO
UCIIOJIb30BAHUS METOIOB (PU3MIECKOTO BOCIIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHUIO JIOJKHOTO YpPOBHS (PM3MUECKON MOJITOTOBIEHHOCTH IS
obecriedeHus OJHOLCHHOH COManbHOi U mpodeccnoHanbHoi aesirensHoctd (OK-18);

3HAMb:

—  Hay4YHO-IIPaKTHYECKHE OCHOBBI (PM3NYECKOU KYJIbTYPHI U CHOPTA;

—  COUHMaJIbHO-OMOJIOrMYECKHE OCHOBBI (PM3NYECKOU KYJIbTYPHI U CIIOPTA;

—  BIMSHHE O3JJOPOBUTENBHBIX CHCTEM (DHU3MUECKOr0 BOCIHMTAHUS Ha YKpEIUIEHHE
3/10pOBbs, TPODUIAKTUKY MPOPECCUOHANBHBIX 3a00JIEBAHUN U BPEIHBIX IPUBBIYEK;

— crnocoObl KOHTpOJSL W OLEHKM (PU3UYECKOrOo pa3BUTHS U (PU3MUYECKOU
MIOArOTOBJIEHHOCTH;

— TpaBWiia U CHOCOOBI MJIAHUPOBAHUS MHIUBUIYATbHBIX 3aHATHIA Pa3IMYHON II€JIeBOM
HaIpPaBJIEHHOCTH;

— ucTopHio (U3HYECKON KyJNbTypbl M CHOpPTa, UMETh IPEACTaBIECHHUE O 3HAUYMMBIX
CIOPTHUBHBIX COOBITUSIX HE TOJBKO CBOEH CTpaHbl, HO M MHPOBOIO YpPOBHS; BaKHEHIIUE
JIOCTYOKEHHS B 00JIaCTH CIIOPTA;

— cnoptuBHble Tpaauu MXTU-PXTY um. [I.1. MenneneeBa, HOMHUTh O MOJABUTAX
CIIOPTCMEHOB B rojibl Bennkoil oreuectBeHHOM BOHBI 1941-1945

ymemy:

—  CaMOCTOSTEIbHO 3aHUMAaThCsl (PU3NUECKON KyJIbTYpOH U CIIOPTOM;

—  OCYIIECTBJIATh CAaMOKOHTPOJb 3a COCTOSIHMEM CBOEr0 OpraHu3Ma M coOroaath
MpaBuJia TUTUEHBI U TEXHUKU O€30MMaCHOCTH;

—  OCYUIECTBJISATb TBOPYECKOE COTPYIHUYECTBO B KOJUIEKTUBHBIX (OpMax 3aHITHUI
(bu3nUecKoil KyIbTypoil U CIIOPTOM;

enaoems:

— CpeACTBaMH M METOJaMHU YKPEIUIeHHS HHAWBUIYaJTBbHOTO 3JI0POBBS, (PU3HMUECKOro
CaMOCOBEPILIEHCTBOBAHMS;




— JIOJDKHBIM ~ ypOBHEM  (PU3WYECKOW  MOJATOTOBICHHOCTH, HEOOXOAUMBIM ISt
KaueCTBEHHOT'O YCBOCHUS MPO(ECCHOHAIBHBIX YMEHHI U HABBIKOB B TIPOIECCe OOYUYCHUS B BY3eE,
JUIsi oOecriedeHus] TOJHOLEHHOW COoLMaibHOW M MPO(EecCHOHAIBHON NEeATENbHOCTH IOCIe
OKOHYAHUS yu4eOHOTO 3aBE/ICHUSI.

3. KpaTkoe coaep:kanue TUCHUILINHBI
Huctunnuna (Moayin) no «dusndeckoit KyJlbType U CHOPTY» PeaM3ylOTCs B paMKax 0a30BOM
yactu broka 1 «/lucuumiunsl (MOZYJIN)» IporpaMmsbl OakanaBpuara B oObeMe 72 akaj. 4acoB
win 54 actp. 4. (2 3a4eTHBIC €AMHHULIBI) TIPH 04HOU hopme 00yYeHUs.

[IporpaMma paccuMTaHa Ha U3y4Y€HHUE NUCUUIUIMHBI B TEUYEHHE JIBYX CEMECTpPOB (IIEPBOrO M

IECTOTO).
Pa3pennl AMCHMIIIMHLI 1 BUALI 3aHATHNA
Mopn | Ha3Banue monyiis Bcero, | Hacos
yiIb aKag. Jlex MII3 | IlII® | KP
yacax IT
1. [Ipenmer «®Pusnueckass KynbTypa u | 18 2 9 1
ciopt». Uctopus PKuC 6
2 OcHoBBI 310poBOro 0Opasza xu3Hu | 18 2 6 9 1
(30X)
3 buonornueckue ocHOBBI duzuveckont | 18 2 6 1
KYJbTYPBI U CIIOPTA
9
4 [IpodeccronanbHO-TIPUKIIAIHAS 18 2 6 9 1
¢busnyeckas KyJbTypa H CIOPT
Bcero yacos 72 8 24 36 4
Moxa | Hassanue moxyiist Bcero, | Yacos
yib acTp. Jlex MII3 | IIII® | KP
yacax I1
1. [Mpenmer «®Pusmveckass Kyabrypa u | 13,5 1,5 6,75 0,75
cnopm». Mctopus ®KuC 4,5
2 OcHoBBI 3110pOoBOTO 00Opaza xwu3Hu | 13,5 15 45 6,75 0,75
(30X)
3 buonoruueckue ocHoBwl puznyeckoit | 13,5 15 45 0,75
KyJIbTYPBI U CIIOPTA
6,75
4 [IpodeccrnonanbHO-TIpUKIIATHAS 13,5 15 45 6,75 0,75
busnueckas KylibTypa U CIOPT
Bcero uacoB 54 6 18 27 3

Kasxkabiii MoayJib IporpaMmMbl MMeeT CTPYKTYPY:

- JIEKLIUU WIA TEOPETUUECKUN pa3el;

- TNPaKTUYECKUH pas3fesl, COCTOUT HU3: MeTOAMKO-TpakTudyeckux 3aHsaTuil (MII3) u yueOGHO-
TPEHUPOBOYHBIX 3aHATUH (IIpodecCHOHATBHO-TIPUKIIa HAs Gu3nuecKkas noaroroska, [1I1PIT);

- KOHTpOJbHBIN pazaen (KP).

Teopernueckuii pazaen GopMUpPyeT CUCTEMY HAayYHO-TPAKTUUYECKUX M CHEIMAIbHBIX 3HAHUM,
HEOOXOJUMBIX Ul TOHUMAaHUS MPHUPOJHBIX U COIHAIBHBIX MPOLECCOB (DYHKIMOHUPOBAHUS
¢u3nueckoil KyJabTypbl oOLlecTBa W JIMYHOCTH, YMEHHMS HX aJalTUBHOTO TBOPYECKOTO
MCIIOJIb30BaHUs I IMYHOCTHOTO U MPO(eCCHOHATBLHOTO Pa3BUTHSA; CaMOCOBEPIIEHCTBOBAHNUS,
OpraHu3aliii 370pOBOTr0 00pa3a JKW3HU IPH BBIOJHEHUH Y4eOHOH, MpoQecCHOHaIbHON Hu
COLIMOKYJIBTYPHOH NEATEIbHOCTH.



MeToauko-npakTHYeCKHe 3aHATHA IPEIyCMaTPUBAIOT OCBOCHHE OCHOBHBIX METOJIOB U
croco6oB (opMUpOBaHHS yUEOHBIX, MPO(DECCHOHANBHBIX M JKU3HEHHBIX YMEHHH U HaBBIKOB
cpeAcTBaMu (PU3UYECKOM KyIbTyphI U CIIOpTA.

Ha MeTonuko-npakTuyecKux 3aHATHSIX yIEIseTCsl BHUMAaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSAHUIO (U3MYECKHX yNpaXHEHUH Ha (QOpMHpOBaHUE NPOPECCHOHATBHBIX KauecTB
OyAylIero crenuanucTa U JMYHOCTH 3aHUMAIOIIErocs;

- BO3/ICUCTBHUIO CPENICTB (PU3MUECKOTO BOCIIUTAHHUSA HAa OCHOBHBIC (PH3HOIOTUYECKHE CHCTEMBI U
3BEHbs ONOPHO-ABUIaTEIbHOIO aNlapara 3aHUMAatOLIEerocs;

- BOIpOCaM IIPOBEJIECHUS COPEBHOBAHWIl (IIpaBHJIa COPEBHOBAHMM, CHUCTEMa pO3BIIPHILIEH,
olpeeneHue nodeaureneid, 000pyJ0BaHuEe U NHBEHTAPb).

IIpodeccuoHaNbHO-NIPUKIAAHAA  NMOATOTOBKA  TMPOBOAMUTCS C  ydeToM  Oymyuien
Ipo¢eCCHOHATILHOM 1eATEIbHOCTH CTYIEHTA.

Y4eOHO-TpEHUPOBOUHBIE  3aHATHS  0a3upyroTCs Ha  LIMPOKOM  HCIOJIb30BAHUU
TEOPETUYECKUX 3HAHUH U METOJIMYECKUX YMEHHUI, Ha NPUMEHEHMHU pa3HOOOpa3HBIX CPEICTB
Gu3MUecKoil  KyJNbTyphl, CHOPTHBHOH W  TNpOo(ecCHOHAIBHO-TIPUKIAAHON  (u3nyecKoi
HOJrOTOBKU CTYICHTOB.

KonTpoubnblii pasgesa. Kpurepuem ycnemHOCTH OCBOEHMsI y4eOHOro marepualia SBISETCS

OLIEHKa NpenojaBaTess, YUYUTBIBAIOUIAS pecyNApHOCMb NOCeuwjeHus 00A3amenbHblX y4eOHbIX

3auamuil, 3HaHUH TEOPETHUYECKOIro pas3jefia MpPOrpaMMbl M BBIIOJIHEHHWE YCTAHOBJIEHHBIX Ha

JTAHHBIM ceMecTp KOHTPOJIbHBIX TECTOB 00wLIel (r3nyeckoi U TeOpeTHUECKOW MOArOTOBKU JUIs

OTJIEbHBIX TPYI Pa3IMYHON CIOPTUBHOM HAIIPABJIEHHOCTH, BXOJUT B PAKTUYECKUE 3aHATHUS.
4 O0bem yueOHOH TUCHMILINHBI

B B I Vi
Bunpl yueOHOI paboThI 3a4CTHBIX | aKaJEeM. | CEMECTp | ceMecTp
eIMHUIAX | Jacax
O0masi TPpya0eMKOCTh AUCHUIUIMHBI 1o | 2,0 12 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonTakTtHas padora (KP): 2,0 72 36 36
Jlexiuu (JIek) 0,2 8 4 4
[Tpaktuyeckue 3ansatus (I13) 1,8 64 32 32
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3ager 3ader
B I VI
o B acrp.
Bunpl yueOHoi paboThI 3aYETHBIX | CeMECTp | ceMecTp
eIMHHIIAX
OO0masi TpyaoeMKoOCTh IMCHUILUIMHBI 1o | 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IIAHY 27 yac. | 27 yac.
Konrakthas pa6ora (KP): 2,0 54 27 27
Jlexmmu (JIek) 0,2 6 3 3
[Tpaktuueckue 3austus (I13) 1,8 48 24 24
Buj koHTpOJISA: 3a4eT / IK3aMeH 3auer 3auer 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUILJIMHBI
«OCHOBBI 3JKOHOMUKH U ynpajenus npou3ssoacrsom» (b1.5.5)

1. Henp AWUCHMIUVIMHBI. TIOJYYeHHE CHUCTEMBI 3HAHUH 00 HSKOHOMHYECKUX
3aKOHOMEPHOCTSIX  (PYHKIIMOHMPOBAHUS  IMPOMBIIIJIEHHOTO  IPOU3BOJCTBA B  CHUCTEME
HAIlMOHAJIbHOW HSKOHOMHKH, OOy4YeHHE DHKOHOMUYECKOMY MBIIUIEHUI0O W HUCIOJIb30BAHUIO
MIOJIYYEHHBIX 3HAHUI B IPAKTUYECKOM AESITEIBHOCTH.

2. B pe3yabtare wu3yyeHHs [UCHUIJIMHBI OOy4yamomuiicsi 10 Mporpamme
0akaJjlaBpUaTa J10JI7KEeH



Obnaoame cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTHIO HCIIOJIB30BaTh OCHOBBI JIKOHOMHUYECKHMX 3HAHMA TMPU  OLIEHKE
3P HEKTUBHOCTH PE3YJIbTATOB JACSATEILHOCTH B pa3in4HbIX cepax (OK-2);

- CIIOCOOHOCTBIO  HAaxOOUTh  OPTraHU3ALMOHHO-YIpPABIECHYECKHE  pEIleHUus B
HECTaHAAPTHBIX CUTYAIMsIX M FOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBHBIC TIOJIOKEHUS M METOAbl COIHUANIbHBIX,
TYMaHUTapPHBIX U SKOHOMHUYECKUX HAYK MPH PEHICHHH MPO(eCcCHOHANBHBIX 33J]a4 ¢ yYeTOM HX
MOCJIEICTBHI [T 00IIecTBa, SKOHOMUKH ¥ SKooruu (OITK-2);

3Hamy:

— OCHOBBI 5KOHOMHKH B PA3JIMYHBIX cepax )KU3HEACITeIbHOCTH;

— HOpPMATHBHBIE MPABOBBIE AKThI, PETJIAMEHTHPYIOLINE NESTEIbHOCTD MPEANPUSATHUS;

— MeTOo/IbI pa3pabOTKU OMEPAaTUBHBIX U MPOU3BOICTBEHHBIX ILIAHOB;

— METOJbI U CIIOCOOBI OMIIATHI TPY/A;

ymemy:

— COCTaBJIATh 3asiBKU Ha 000PYIOBaHMUE;

— COCTaBJIATH OTYETHI MO BHIMOJHEHUIO TEXHUYCCKUX 3a/IaHUN;

— COCTaBJISITh TEXHUYECKYIO IOKYMEHTALINIO;

— OpraHu30BaTh pabOTy KOJUIEKTHBA B YCIOBUAX JCUCTBYIOIIETO MPOU3BO/ICTBA;

— TOTOBUTH HCXOJHBbIC JaHHBbIE IJs BbIOOpa MU OOOCHOBAHUS HAYYHO-TEXHUYECKHX H
OpraHU3al[MOHHBIX PELIEHUI HA OCHOBE YKOHOMUYECKOTO aHAJIN3a;

— pa3palaTbiBaTh OIEpaTUBHbIE IIJIaHBI Pa0OT TMEPBUYHBIX IMPOU3BOJICTBEHHBIX
MOJIpa3/iesIeHui;

enademsn:

— METOJaMHU M MHCTPYMEHTAMHU IIPOBEJEHUS OSKOHOMMYECKOIO aHaiu3a 3arpar H

PE3yIbTATOB AESATEIIBHOCTU MTPOU3BOACTBEHHBIX MOAPA3/ICIICHU;

— MHCTPYMEHTAaMU IUIAHUPOBAHMUS W BBINOJHEHUS MEPONPHUATUM 1O MPOU3BOACTBY

MIPOJTYKIIUH.

3. KpaTkoe coaep:xkanue TUCHUTLIUHBI

Moay.an 1. Beenenune. OCHOBBI PHIHOYHOM YKOHOMHUKH

DKoOHOMHUYECKHE NOTpeOHOCTH, Omara M pecypchl. OOLIECTBEHHOE IMPOU3BOACTBO U
HSKOHOMHUYECKHE OTHOIIEHUs. [Ipon3BoaCTBEHHBIE BO3MOXKHOCTH OOIIECTBA U IKOHOMUYECKUI
BbIOOp. KpuBas MpoU3BOJICTBEHHBIX BO3MOXHOCTEH. 3akoH yObIBaromedl mpeneabHON
nosiesHocTUM. TpanuninonHast 3koHOMuYeckass cuctema. CoOCTBEHHOCTb: (OPMbI M NYTH HX
npeoOpazoBaHus. PbIHOYHBI MexaHU3M chnpoca u  mOpemioxkeHus. CoBepuieHHas U
HECOBEpIIeHHasT KOHKypeHIuU. CyIIHOCTh U yCIIOBUS BOSHUKHOBEHHMS pbIHKA. BHUIbI pHIHKOB U
ux cTpykrypa. OyHkuuu peiHka. ToBap u ero cpoiictBa. Crpoc M NPEemIOKEHUE Ha PBIHKE.
[Tonsitue «dmactuyHocThy». CoOBEpIIEHHAas M HECOBEpIIEHHAs KOHKYypeHUIHUU.MOHOMOouS.
Onurononus. [loHsATHE HAUMOHAIBHOM HKOHOMHKH, OCHOBHBIE MAaKpOIKOHOMHUYECKHUE
nokazatenu. [loTpebmenus wu cOepexxkenms. [IlpomsBoacTBo, 0OMEH © pacrpeielieHue.
[Totpebnenue, cOepexeHne, HHBECTUIIMY TOBapoB U yciyr. duHaHcoBas cucrema u (pruHaHCOBAs
nonuTUKa oOuiecTBa. Hajoru u Hajoroast cucrema.

Moayab 2. JKOHOMHYECKHEe OCHOBBI YIIPABJIeHUS] IPOU3BOACTBOM

[IpeanpusitTie Kak CyOBEKT PBIHOYHOTO XO3SHCTBA. DKOHOMHYECKHWE 3aKOHBI U
OCOOCHHOCTH WX TIPOSBIEHUS Ha TNpeanpuatud. Pomb  coenuamucta XUMHYECKOR
MPOMBINIUICHHOCTH. [IpeanpusitTie B CHCTEME PBHIHOYHOW SKOHOMHUKH. [lpenmpusitne — Kak
CyOBEeKT ® OOBEKT MPEANPUHUMATENHCKON  JEATENBHOCTH. 3aKoHojaTenbHas  0aza
peIPUHUMATENIbCKON JlesaTenbHOCTH. HopmaTuBHO-IIpaBOBbIE AaKThl, pErjJaMEeHTHUPYIOIINE
JIEeSATeNbHOCTh mpeanpusatus. OpraHu3alioHHO-TIPaBOBBIE  (GOPMBI  MPEANMPUHUMATENHCKON
JESTENIbHOCTH U KPUTEPHUH UX BbIOOpa. DOpMBbI COOCTBEHHOCTH. BHEIIHSAS M BHYTPEHHSAS cpena
npennpusaTis. MaTepuanbHO-TeXHUYeCKass 0a3a mpousBojacTBa. ChIpbeBas W TOIUIHMBHO-
JHepreTudeckas 0a3a XUMHYECKMX MpPOU3BOACTB. [IpoW3BOACTBEHHas TmporpaMma U



MIPOM3BOJICTBEHHAs] MOIIIHOCTh MpeAnpuatus. KauecTBo 1 KOHKYpPEHTOCTIOCOOHOCTh MPOAYKIIHH.
DKOHOMHU4YECKOe O0OCHOBaHWE BBIOOpa CHIpbS W TOIMBA. PecypcocbepexeHue.
AJNbTepHAaTUBHBIE HWCTOYHHUK CBhIPbS M 3HEPrud. MaTepualbHO-TEXHUYECKUE PECYPCHI
npennpusaTas. OCHOBHBIE MPOU3BOJACTBEHHBIC (DOHIBI XUMHUYECKHX MPEANPUATHN: TOHSATHE,
Kjaccudukanus u cTpykrypa. [loHsTie u cTpykTypa, 1 OlleHKa OCHOBHBIX cpeAcTB. [lokazaTenu
UCIIOJIb30BAaHUsI OCHOBHBIX TMPOM3BOACTBEHHBIX (DOHMOB. M3HOC M amopTu3aius, W OIICHKA
3¢ (PeKTUBHOCTH HCHOIB30BaHUS OCHOBHBIX IPOU3BOJCTBEHHBIX (DOHIOB. Bocmpon3BoacTBo
OCHOBHBIX cpeacTB. OOOpOTHBIC CpeACTBA MPEANPUATHS: IOHITHE, COCTaB U CTPYKTypa.
Hctounuku ¢dopmupoBanus 000pOTHBIX cpeacTtB. O60paunBaeMOCTb OOOPOTHBIX CpPEICTB.
MarepuanbHble 3amacbl Ha MOpeanpuatud. TpynoBsle pecypcel npeanpustus. llepconan
OPEeNNpUsITHs. U ero CTpyKTypa. O(h(EeKTUBHOCTh HCIONb30BAHUS IEpcoHaNa U padbodero
BpeMeHH. [Ipon3BOMUTENBHOCTh TpyAa W oruiata Tpyaa. OpraHusanus 3apa0OTHOH IUIaThl Ha
npeanpusatui. [Ipon3BoaUTENBHOCTh Tpynda: MOHATHE, IOKA3aTeld W METOJbl HM3MEPEHUSI.
WuguBuayanbHas ©  OOMIECTBEHHAS TPOM3BOAMTEIBLHOCTh TpyHa. Pe3epBel U (aKTOpbI
MOBBIIICHUS] MTPOU3BOAUTENBHOCTU TpyAa. DOpMbl, CUCTEMBI M pa3Mep OIUIaThl TpyJa Ha
MPEANPUITUH.

Moayab 3. TeXHUKO-IKOHOMHYECKH A aHAJIN3 HHKEHEPHBIX PeleHnii

Jloxoasl W pacxoipl Ha MPOM3BOJCTBO, M PEATU3ANMIO TPOIYKUUU TPEATPUITHS.
W3nepxku TPOM3BOACTBA MPOAYKIIMH (CEOECCTOMMOCTB), MPUOBUIb, PEHTA0EIBbHOCTh U
neHooOpazoBanue. IlonsTue 3arpaThl Ha MNPOU3BOACTBO U  pEATH3ALUIO  POIYKIUHU
(cebecTouMocTb). Buapl u 3Hauenue kiaccudukamuu 3arpar. CTpykTypa 3arpar Ha
MPOU3BOJICTBO W PEATU3ALMIO TMPOAYKIMHU. TEeXHUKO-d)KOHOMUYECKUN aHAJIU3 HHXKEHEPHBIX
pemiennii. OcoOEHHOCTH pacyeTa 3aTpaT Ha MPOU3BOJCTBO W pEANHU3AMIO MPOIYKIUH B
KOMIUIEKCHBIX Tpou3BOACTBaX. (OCHOBHBIC IIyTH CHIDKEHHS 3aTpaT Ha IMPOU3BOJCTBO
nponaykiuu. JJoxoasr mpennpusitus. [lonsTue mpuObLM UM J0X0Ja MPEANPHUSATHSI, METOABl UX
pacuera. PeHTabenbHOCTh, €€ BUABI M METOIbI pacuera. [lyTH MOBBINICHUS TPUOBLIH U
peHTa0enbHOCTH Ha mnpeanpustusx. lleHooOpazoBanue u 1eHoBas mnonuThka. llena Ha
MPOIYKIIMIO M TPHUHIMIBI [IeHooOpazoBanus. Buael nen. CTpykTypa I€HBI, CHCTEMa IIEH.
BzaumocBssau  men u u3gepxkek. lleHoBas — momuTtuka.  Pa3paboTka  1eHOBOIt
crparerun. DUHAHCOBO-KPEAUTHBIE OTHOIICHUS] TPEANPUITHI U CHUCTEMa HAJIOTOOOJIOKEHUS.
[TonsiTue, coctaB u cTpyKTypa (hrHaHcoB npeanpustus.lIpunnuner Hanoroobaoxenus. Hajmoru
Y TUTATEXU, YCTAHOBIICHHBIE 3aKOHOAATEIILCTBOM: BUJIbI, CTABKH, OOBEKTHI HAJTOTOOOI0KEHUS 1
CPOKHM yIUIAThI Hajora B OFOJIKET.

4. O0beM y4eOHOH JUCHHILINHBI

Bunsl yueOHol paboThI B 3ayerHBIX B akanem.
SIMHHIIAX qacax
Oo0masi TpPyA0EMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 144
AyIUTOPHBIE 3aHSITHS: 0,88 32
Jlexmmm (Jlek) 0,44 16
[TpakTuueckue 3austus (I13) 0,44 16
CamocrositesibHas padora (CP): 2,12 76
Buja koHTpoJisi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX qacax
O011as TPYA0€eMKOCTh THCHUIIHHBI 110 Y4€OHOMY IJIAHY 4,0 108
AyIUTOPHBbIE 3aHSITHS: 0,88 24
Jlexm (Jlek) 0,44 12
[TpakTnueckue 3austus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,12 o7
Buja koHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH




)

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«Martematuka» (b1.b.6)

1. Heap AuCOMILUIMHBI. (POPMHUPOBAHUE Y CTYIACHTOB CHCTEMbl OCHOBHBIX MOHSTHIA,
UCIOJB3YEMBIX [UISI IIOCTPOCHHS BAXHEMIIMX MaTEMaTUYECKUX MOJENeH, U yMEHus
UCIIOJIb30BaTh MAaTEeMAaTUYECKUE METOIbI U1 OMHCAHUS Pa3IMYHbIX TPOILECCOB.

2. B pe3yabraTe Mu3y4YeHUs IHCHMIUIMHBI OO0y4YaloLMiici 1O mporpamMme
0akaJjlaBpUaTa J10JI7KeH:

Obnadams cnenyromumu o0mekyabTypHbiMU (OK), obmenpodeccnonansubvu (OITK)
u ipodeccuonanbupiMu (I1K) koMmereHmusIMu:

- CIOCOOHOCTBIO K KYJIIBTYPHOMY MBIIUICHHIO, K OOOOIICHHUIO, aHAINU3Y, BOCIPHUSITHIO
uH(OpMaIIH, MOCTAHOBKE LIEJIM U BBIOOPY myTeit ee qoctikenus (OK-9);

- CITOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUIUIAH, JUCHUIUIMH 00menpodecCHoHaIbHOr0 IMKIa B 00beMe HeoOXOoIMMOM B
npo(ecCHOHANBHOM ~ JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB M PE3yJbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienosanus (OITK-1);

3Hamy:

- OCHOBBI  JH(PepeHINATBHOTO U UHTETPATBHOTO UCUYHUCICHUsA, MU HEepeHITHATEHBIX
YpPaBHEHU;

- MaTeMaTUYECKUE TEOPUHU U METObI, JIeXKAalllie B OCHOBE IOCTPOEHUS MAaTEMaTUYECKUX
MOJEIEH;

- OCHOBBI IIPUMEHEHUSI MaTEMaTUYECKUX MOJIENIEN U METOJIOB;

yMmemy:

- BBIOMpATh MaTEMATUYECKHUE METO/Ibl, IPUTOJIHBIE JUISl pEIIEHNs] KOHKPETHON 3a/1auH;

- UCIIOJIb30BaTh MATEMATUUECKNE MTOHATHS, METOABI U MOJAEIH JJI ONIMCAHUS PA3JIIMYHBIX
IIPOILIECCOB;

- BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, JIEKAIIUE B OCHOBE KOHKPETHBIX
IIPOILIECCOB;

- HCTOJIb30BAaTh OCHOBHBIE METO/Ibl CTATUCTUYECKONW 00PaOOTKU JAHHBIX;

- IPUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEXIUCLIUIIIIMHAPHOM YPOBHE;

gnademn:

- oCHOBaMHU (yH/IaMEHTAIbHBIX MaTEeMAaTHUYECKUX TEOPUN M HaBBIKAMHU HCIIOIH30BaHUS

MaTeMaTHYEeCKOro anrnapara;

- METOJIaMU CTaTUCTHUYECKOW 00paboTKU HHPOPMALIUH.

3. KpaTkoe coep:kanue JMCHUTINHBI

1.BBenenue.

[Ipenmer u Metonbl mMaTtemaTuku. OmnUcCaHHE OCHOBHBIX pa3nesioB Kypca. IIpaBuna u
TpeOOBaHUs MPHU U3YUEHUH Kypca.

2. JJ1eMeHTHI aJIredpsl.

UucnoBble MHOXeCTBa, KoMmIuiekcHble uyucna. Ompeaenurenu I u Il mopsiakos.
BekTophl: OCHOBHBIE MOHATHS, CKAISIPHOE, BEKTOPHOE U CMEUIaHHOE MPOU3BEACHHSI BEKTOPOB.
AHanuTHueckas reoMeTpHs: IpsiMasi Ha IIockoctd, Kpusble I mopsaka. Matpuusl: aelictBus
HaJ MaTpUllaMH, PUBEJEHUE K CTyNeHYyaToMy BUIy U Buay l'aycca. Panr marpuiel. ObpaTHas
marpuiia. Teopema Kponekepa-Kanennu. Pemienune cucteM nMHEHHBIX —anreOpandyecKux
ypaBHeHUH. CoOCTBEHHbIE yncia U BeKTopbl. KBagpaTuunbie GOpMBL.

3. ®yukuus ogHoi nepemennoii. [Ipenen pynkuun. HenpeposiBHOCTE pyHKINH.

Oyukuus. CrnocoOwl 3ananus ¢yHkuuu. [Ipenen gynkuuu B TOouke. OAHOCTOPOHHME
npeznensl. [Ipenenst Ha 6eckoHeyHOCTH. beckoHeyHO Mambie 1 OeCKOHEUHO OobIIue (QyHKIHH,
WX CBOWCTBAa W B3auMHasi cBs3b. CBoiicTBa mnpenenoB. [lepBblidi U BTOpOW 3aMeyaresibHbIC



npenensl. HempepslBHOCTH (GYHKIIMM B TOYKE M Ha TmpoMmexyTke. CBoWCTBa (QYyHKIIUH,
HETPEPHIBHBIX HA OTpe3kax. TOUKM pa3priBa GYHKIMU U UX KIACCH(PHUKAIIHA.

4. InddepennuaibHoe ucuuciaenne GyHKIHU OTHON MepeMeHHOI.

[IpousBonHas (QyHKUMH, €€ TeOMETPUYECKUH M MexaHudeckud cmbich. [IpaBuia
muddepennupoBanus. Tabmuia OCHOBHBIX Mpou3BOAHBIX. Juddepennuan ¢GyHKIMU, e€ro
OpUMEHEHUS K TNPUOMIKEHHBIM — BBIUMCIEHUSM. HBapumaHTHOCTH  (OpPMBI  MEPBOTO
muddepennmana. IlpowsBognas cnoxHoit ¢yHkuuu. HuddepenuupyemMocts (QyHKIUU:
OlpeNeNieHue, TEOpeMbl O CBSA3M JTUPPEPEeHIMPYEMOCTH C  HEMNPEPHIBHOCTBIO U C
CyllecTBOBaHMEM Npou3BogHON. OcHOBHbIE TeopeMbl AU depeHnnanbHoro ncuncienus: Posis,
Jlarpamxka, Komm. IlpaBuno Jlomurans (packpeiTue HeomnpeneneHHocren). IlpousBoanbie
BBICHIMX MOPsAKOB. JlokanbHbIN skcTpeMyM ¢(yHKIMU. HeoOXoaumble U 10CTaTOYHBIE YCIOBUS
skcTpemyMa. IlpaBuno umccnenoBanus (yHKIMM Ha MOHOTOHHOCTH M 3KcTpemyM. llpusHaku
BBIITYKJIOCTH ¥ BOrHyTOCTH (pyHKUMHU. Touku nepernba. Heo6xonumoe U 10CTaTOUHOE YCIOBUS
neperuda. AcuUMNTOTHl (QYHKIHMH, WX BUABI M CIHOCOOBI HaxoxaeHus. OOmas cxema
uccienoBaHus (QyHKIMM, TOCTPOSHHE X TPa(UKOB.

5. UuTerpajbHoe ucunciaenne GyHKIMA OHOM NepeMeHHOI.

IlepBooOpasnas ¢yukuus. HeompeneneHHslii uHTerpan u ero cBoiictBa. Tabuuna
OCHOBHBIX HMHTETpaJioB. MeToAbl HMHTETPUPOBAHUS: HEMOCPEICTBEHHOE WHTEIPUPOBAHUE,
MHTETPUPOBAHUE MTOJACTAHOBKOM, HHTETPUPOBAHUE IO YacTsAM. VIHTerpupoBaHue palMOHAIBHBIX
npobeii. MHTErprpoBaHNEe HEKOTOPHIX HPPAIMOHAIBHBIX W TPUTOHOMETPUYECKHX (DYHKITHIL.
OnpeneneHHbIl UHTETPAJl, €ro FeOMETPUUECKUN CMbICI. CBOWCTBA ONPEJEICHHOIO MHTETpala.
®opmyna Herorona-JleitOnuma. Teopema o cpeaHemM 3HAYCHUH. 3aMeHa TIEPEMEHHOM U
WUHTETPUPOBAHUE 110 YaCcTSIM B ONPENCIIEHHOM uHTerpane. llpunokeHus omnpeneneHHoOro
MHTETpaja K BBIUMCIICHUIO TUIOMAAeH miuockux ¢uryp. [loHaTne HecOOCTBEHHBIX HMHTETPAJIOB:
OIpEZCIICHUs, CBOWCTBA, METOBI BEIUNCIICHHUS.

6. JduddepenumansHoe ucyHucIeHHe (PYHKIUN HECKOJIBKHUX IepPeMeHHbIX. JJieMEeHThI
TEOPHH MOJIA.

OyHKIMM IBYX U OoJjiee NMEpPEMEHHBIX: OIpe/eleHHne, 00JIacTh ONpeneNeHus, 00J1acTh
U3MEHEHHs, TeOMeTpHuecKas HMHTeprperauusi, JUHUM ypoBHs. [Ipenen ¢yHKIMM B TOuKe.
UYactHble mpou3BOAHbIE (Ha mpuMepe (QYHKIMHM JABYX HepeMeHHbIX). uddepenuupyemocts
(GYHKIMU HECKOJIbKMX IepeMeHHbIX. JloctaTouHsle ycnoBus auddepennupyemoctu. [lomnas
npousBogHas. [IpousBonHas cinoxHod ¢QyHkuuu. [Tomueiit quddepenunan. MHBapHaHTHOCTH
noigHoro  jguddepeHnuana.  AHAIUTUYECKMM  Npu3HaK  monHoro  auddepenununana.
HuddepenumpoBanre (QpyHKIMM OJHOM M JIBYX IE€PEMEHHBIX, 3aJJaHHON HesBHO. YacTHbIe
IOPOM3BOJIHBIE U TOJIHBIe Jud¢epeHransl BBICIINX MOPSAKOB. TeopemMa O paBEeHCTBE
CMEIIaHHBIX MPOU3BOJAHBIX (A7 (YHKUMM JBYX HEpPEeMEHHBIX). JIoKajabHBIE HSKCTPEMYMBI
(GYHKIMU JByX NMEPEMEHHBIX: HEOOXOAMMOE U JIOCTATOYHOE YCIOBHS HKCTpeMyMa. Y CIIOBHBIN
sKcTpeMyM (MeToa MHOKUTenel Jlarpanxka). Haubomnpiiee u HauMeHbllee 3HaUeHHE QyHKIIMH B
3aMKHyTOH oOnactu. OcHOBHblE MOHATHS Teopuu nois. CkamspHoe mnoie. [loBepxHoctu u
auHUM ypoBHS. [IponsBogHas 1mo HampaBlieHUIO. ['paJueHT CKaJsSpHOro IMOJsl U €ro CBOWCTBA.
Bexropnoe nosne. Jluseprenuus nonst. Porop nomns. CeA3b MEXIy IpaIue€HTOM U IPOU3BOJHON
10 HaIlPaBJICHUIO.

7. KpaTHble HHTerpaJbl.

JIBOMHOI HHTErpasl: ONpeleleHUuEe, N'eOMETPUYECKUN CMBICI, CBOWCTBA. BrlumcieHue
JBOMHOIO MHTErpajga B JIEKapTOBOM M MOJSIPHOM cuctemax koopauHaTt Muterpan Ilyaccona.
TpoWHON HHTErpall: ONpeAesIeHHe, T€OMETPUYECKUI CMBICI, CBOWCTBA. BhI4KCIIeHHEe TPOHHOTO
uHTerpana. [lpunoskenus 1BOMHOTO U TPOWHOTO MHTErPAJIOB.

8. KpuBosinHeliHbIe M TOBEPXHOCTHBIE HHTETPAJIbI.

KpuBonuHENHBIM MHTETpal MO KOOpAMHATaM: OINPEIEIIEHUE, CBOMCTBA, BBIUMCIICHHUE.
Pa6ora B cunoBom none. @opmyina ['puna. KpuBonnHeliHble HHTErpajibl, HE 3aBUCAIIUE OT IIyTH
uHTerpupoBanus. [loTeHnuanbHas QyHKIMS, MOTEHIMATbHOE 1oJie. [IoHsATHE MOBEPXHOCTHOTO



uHrerpana. [loTok BekTtopa yepe3 moBepXxHOCThb. Teopema ['aycca-Octporpaackoro. @opmyiia
Crokca.

9. luddepeHunaibHbie YypABHEHUS MEPBOI0 MOPSIKA.

Juddeperunanbable  ypaBHEHUS: TOPSJIOK, pPELICHHWE, TeopeMa CYIIECTBOBAaHHUA U
€IMHCTBEHHOCTH peleHus. 3amada Komm. YpaBHeHHs ¢ pa3sfelOIIAMUCS IEPEMEHHBIMU.
Opnnoponubsie nuddepennmanbapie ypaBHeHus. JluHeinble nuddepeHnranbHble  ypaBHEHUS
HEPBOTO MOPsAJKa. YPaBHEHUS B NMOJIHBIX Juddepeniuanax. IHTerpupyromumi MHOXXKUTEb.

10. An¢depenunaibHble ypaBHEHHs BTOPOTo U N-Tro MOPsAKA.

Juddepenunanbable ypaBHEHUS] BTOPOTrO MOPsAKaA, JOMYCKArOIUe OHMKEHUE TOPSIIKA.
Jluneitapie quddepeHnraIbHbie YpaBHEHUS BTOpOro nopsiaka. CpoiicTBa pemieHui. JInHelinas
He3aBUCUMOCTh GyHKIMH. Onpenenutens Bpornckoro. CTpykTypa 00IIero pemeHus JHHEHHOTO
muddepeHraIbHbple  ypaBHEHUS BTOPOro mopsaka. PyHIaMeHTalbHas CUCTEMa pEIIeHUi.
Jlunelinple oaHOpOAHBbIE AMDdepeHnanbHble YypaBHEHUS BTOPOrO MOPSAKA C MOCTOSHHBIMU
koo dunmeHTamMu: mocrpoeHue odmero pemenus. Meron Dinepa. JInHelHbIe HEOTHOPOTHBIE
TuddepeHraIbHbe YpaBHEHUS BTOPOrO NOPs/IKA ¢ HOCTOSHHBIMU KO3 duuuenTamu. Oduiee u
YacTHOE pPEIIeHUs] HEOAHOPOAHBIX ypaBHeHH. JInHelHbIe quddepeHnnanbapie ypaBHEHHS N-TO
HOpsi/IKa: CBOMCTBA peIIeHUl, TEOpeMbl O CTPYKType OOLIEro peleHus, METOJ BapHaluu
nocTosHHBIX. JluHelHsle auddepeHnnanbHpie ypaBHEHHS N-TO TMOPSAKAa C MOCTOSHHBIMU
K03 uureHTaMu. AITrOpPUTM MOCTPOEHUS OOILEro pelieHusl.

11. Cucremsl tudpepeHunaIbHBIX YPABHEHUH.

Cuctemsl TuddepeHaIbHbIX YpaBHEHUH NIEpBOTro MOpsIKa: 00IIue MOHATUS, TeopeMa
CYLIECTBOBaHMSI U  €IMHCTBEHHOCTH  oOmiero  pemeHus.  Cuctembl  JIMHEHHBIX
T depeHMaIbHbIX YPaBHEHUH IMEPBOrO MOPSIKA: MHTEIPUPOBAHUE METOJIOM HCKIIIOUEHHS.
Cucrtembl TUHEHHBIX Au((epeHInaNTbHBIX YPaBHEHUN TEPBOTO IMOPSAKA: CBOHCTBA PEIICHHIA,
TEOPEMbI O CTPYKTYpEe OOLIEro peuieHus, MeTo ] Bapuali NOCTOSAHHBIX. CHUCTEMBI JIMHEHHBIX
OIHOPOJHBIX W  HEOMHOPOTHBIX JU(p(dEepeHIUaTBPHBIX  YPaBHEHHUH C  TOCTOSHHBIMH
Kod(pduureHTaMu. OJNEeMEHTbl TEOPUH YCTOMYMBOCTH. METOIbl YHCICHHOTO peIIeHUs
mubdepeHIMaNbHbIX ypaBHEHUH.

12. YucaoBble 1 QyHKIMOHAJIbHbIE PSAAbI.

UucnoBble psAbl: OCHOBHBIE IOHSTHS, CBOMCTBA CXOJSIIMXCSA PAIOB, HEOOXOIMMBIH
IIpU3HAK CXOAUMOCTH. ['apmonmueckuil psia. Psnper Hupuxie. [Ipu3zHaku cpaBHEHUs psoB C
NOJIOKUTENbHBIMU uieHaMu. [Ipusnak JlanamOepa. VHTerpanbHblil U pajiuKalbHBIM MPU3HAKU
Kommu. 3Hakouepenytomuecss psaapl: npusHak JleiiOHuna. 3HakonepeMeHHbIE PsIbl: MOHATHUS
aOCONIOTHOW M YCJIOBHOM CXOAMMOCTH, NpU3HAK aOCOJIIOTHOW CXOJIMMOCTH, CBOMCTBA
a0COJIIOTHO U YCIIOBHO CXOJSALINXCS PSJIOB.

OyHKIMOHAIbHBIE PSI/Ib: OCHOBHBIE MOHATHUS, 00JacTh cXOAUMOCTH. CTENIEHHbIE PSI/IbL:
panuyc, MHTepBaj, ob6nacTb cxoaumocTu. CBoiicTBa cremeHHbIX psnoB. Psanel Teitnopa u
MaksopeHa: CBOWCTBa, YCJIOBHE CXOJUMOCTH psAJa K MCXOAHOM (YHKIMHU, OCHOBHBIE
pasznoxxeHus. Pasnoxxenne QyHkuuu B pan MakiiopeHa ¢ MOMOIIBIO OCHOBHBIX Pa3lIOKEHUIL.
['maBHOe 3HaueHne (QyHkuMHU. OKBUBaJNeHTHbIe (yHKUMU. [Ipumenenue pspoB Teitnopa u
MakJsiopeHa /1151 BBIUMCIIEHUS [IPENIETIOB.

13. 3akmoueHue.

Hcnonp30BaHne MaTEMaTUYECKUX METO/IOB B IPAKTUYECKOMN AEATEIbHOCTH.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunsl yueOHOM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax

O0mast TpyA0€MKOCTb JMCHMILJIMHBI 110 Y4eOHOMY ILIAHY 15,0 540
AyIUTOPHBbIE 3aHSITHS: 5,33 192
Jlexruu (JIek) 2,66 96
[Tpaktuueckue 3austus (I13) 2,67 96
CamocrositesibHas padora (CP): 7,67 276
Buja koHTpOJISi: 3a4eT / IK3aMeH 2,0 IK3aMeH




| (72

Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX qacax
O06masi Tpy10eMKOCTh JUCIHHILJIMHBI 10 Y4eOHOMY IJIAHY 15,0 405
AYJIUTOPHBIE 3aHSATHSL: 5,33 144
Jlexuuu (Jlek) 2,66 72
ITpaktrueckue 3ansatus (113) 2,67 72
CamocrositesibHas padora (CP): 7,67 207
Bux koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 JK3aMeH
(54)

AHHOTanuA padoyell NPOrpaMMbl JUCHHUIJIMHBI
«O6mas u Heoprannveckas xumusi» (b1.5.7)
1. Heap AUCHUIUIMHBI. TPHOOpETEHWE 3HAHWA W KOMIICTEHIMH, (OpPMUPOBAHHE
COBpPEMEHHBIX IPECTaBICHUN B 00J1aCTH TEOPETUIECKUX OCHOB XMMHUH U XMMHH 3JIEMEHTOB.

2. B pe3yabrare wu3ydyeHHs IUCHMIUVIMHBI O0y4YalIIUiicsi MO mporpaMmme
0akaJjlaBpUaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccnonansubvu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIMsAMU:

- CIMOCOOHOCTBIO TIPUMEHSTH 0A30BBIC 3HAHHSI MATEMAaTHYECKHX U €CTECTBCHHOHAYYHBIX
TUCIUIUIAH, JUCHMIUIUH oOmenpodeccuoHalbHOr0 IHKIa B o0beMe HeoOXoauMoM B
NpoPECCHOHAIBHOW ~ JESATEIBHOCTH  OCHOBHBIX  3aKOHOB ~ COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHMX IIOAXOJOB, METOJOB M PE3yJbTaTOB MaTeMAaTHUYECKOTO aHajiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- COCOOHOCTHIO MIPUMEHATHh OCHOBBI METOJIOB MCCIICIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJIETTUPOBAHUSI CBOMCTB HAHOMATEpPHUAJIOB M HAHOCHCTEM HEOPraHMYECKOW M OPraHUYEeCKOu
MPUPOJIBI, B TBEPAOM, KUIKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIFOYAsi HAHOTIJICHKU
¥ HAHOCTPYKTYpPHUPOBAHHBIC TTOKPBITUSI, BHYTPEHHHE U BHEIIHUE TPAHUIIBI pa3zena ¢asz, a TakKe
(GU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WK ¢ uX ydacTreM (OITK-3).

3HamMb.

— 3IIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPUH XHUMHUUYECKON CBSI3U B COCIMHEHUSAX Pa3HbIX TUIIOB, CTPOCHUE BEIIECTBA
B KOHJICHCUPOBaHHOM COCTOSIHHH;

—OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKUX MPOIECCOB U XAPAKTEPUCTUKH
PaBHOBECHOI'O COCTOSIHUS;

— METOJIbI OTMCAHUSI XHMHUYECKUX PABHOBECHI B PACTBOPAX JIEKTPOJIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHAIIMOHHBIX COETMHEHHUIA;

— XMMHYECKHE CBOWCTBA AJIEMEHTOB PA3IMYHBIX TPYMI MEPUOIUIECKON CHCTEMBI H WX
BaXXHEHIIINX COCTUHEHUM;

ymemn.

— BBINOJIHATh OCHOBHBIE XHMHMUYECKHE OIEpaluu, ONPEeIsITh TEePMOIUHAMUYECKUE
XapaKTEPUCTUKA XUMUYECKUX PEAKIIUN U PaBHOBECHBIE KOHIIEHTPAINH BEIICCTB;

— HCIOJb30BATh OCHOBHBIE XMUMHUYECKHUE 3aKOHBI, TEPMOJMHAMUYECKHUE CIIPABOYHBIC
JIAaHHBIE JIJIs1 pelIeHus MpodecCuOHaIbHBIX 3a/1a4;

— MPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (AKTOPOB HA PABHOBECHE B XHUMHUYECKHX
peaKImsIx;

enademsn:

— TEOPETUYECKUMH METOJAMH OIHMCAHHS CBOMCTB TMPOCTHIX M CIIOKHBIX BEIIECTB Ha
OCHOBE DJJIEKTPOHHOTO CTPOEHUSI MX aTOMOB M IIOJOKEHUS B TMEPUOJUYECKONW CHUCTEME
XUMHYECKHUX AJIEMEHTOB;




— DKCINEPUMEHTAJbHBIMU METOJIaMU OMPEJENICHUS HEKOTOPBhIX (PU3MKO-XUMUYECKUX
CBOMCTB HEOPIaHUYECKUX COCIMHEHUM.

3. KpaTkoe cogepskaHue JUCHUILINHBI:

CrpoeHue aTOMOB U MEPUOIUUECKHI 3aKOH.

BomHoBbIE CBOMCTBA MaTepHaIbHBIX 00BEKTOB. YpaBHeHue ne bpoiuns. CooTHomeHHe
HeonpeaeneHHoctel ['elizenOepra. [lonsTre 0 KBaHTOBOI MexaHuKe U ypaBHeHuH LlIpenunrepa.

CoBpemenHas (opMyIHpoOBKa MepUOANYECKOro 3akoHa. Ilepuoanueckas cuctema u ee
CBA3b CO CTPOEGHHEM aTOMOB. 3allOJHEHHME DJJIEKTPOHHBIX CJIOE€B U 000JIOYEK aTOMOB B
nepuoauyeckoit cucrteme sneMentoB J[.M. MengeneeBa. CreneHu okucieHusa. Baxueimue
OKHCIUTENN U BOCCTaHOBUTENU. BakHeillme cxembl NMpeBpalieHusl BEIIECTB B OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMIX.

XuMu4eckasi CBSI3b U CTPOCHUE MOJIEKYJI.

KoBasieHTHas1 CBsi3b, OCHOBHBIE IOJIOKEHUS METO/A BAJIEHTHBIX CBs3el. PaccMoTpenue
CXeM TIepEKpBhIBaHMS aTOMHBIX OpOHWTaNIeH Mpu 0Opa3oBaHUM CBs3el B MoJieKynax. OCHOBHBIC
MOJIO’KEHHUS MeTo1a MoJieKysipHbIx opouTtaneit (MO JIKAO). OGmiue cBeileHUs! 0 KOMITJIEKCHBIX
COCIMHEHUSX, UX CTpoeHue. MEeXMONEeKyJsIpHass U BHYTPUMOJICKYJISIpHAs BOJOPOJHASI CBA3b.
Honnast cBsi3b Kak MpeAeNbHbI cilyyall KOBaJleHTHON cBsizu. OOImuMe mnpeacTaBiIeHUS O
MEXMOJICKYJIIPHOM  B3aHMOJICUCTBUHU: OPUEHTAIMOHHOE, HWHIYKIIMOHHOE, JIUCIEPCHOHHOE
B3aUMO/ICHCTBUSI.

DHepreTuka peakiuii 1 XMMUYECKOE pPaBHOBECHE.

[TonsTHE O XMMHUYECKON TepMOJAMHAMUKE, TEPMOIAMHAMHUYECKHE (DYHKIHUU COCTOSHUS
(xapakTepuctuueckue QyHKIUHM). XHUMHYECKoe paBHOBecue. VIcTUHHOE M Kaxyleecs
paBHOBecus. KOHCTaHTa XMMHUYECKOrO0 paBHOBECHS. DJIEKTPOXMMUUYECKHE MPOLECCHI, MOHSATHE
00 AJIEKTPOJHBIX MOTEHIMANIAX. DJIEKTPOJBIKYIIAs CHJIAa OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakumii U KpUTepUd CaMONIPOU3BOJIBHOTO MPOTEKAHUSI IPOLIECCOB.

PaBHOBecus B pacTBOpax

[Ipoueccrl, compoBokaaromue  00pa3oBaHUE  KUAKUX  HCTHHHBIX  PacTBOPOB
HEIJIEKTPOJIUTOB U DJICKTPOIUTOB. ACCOIMUPOBAHHBICE U HEACCOIMUPOBAHHBIC DJIEKTPOJIHTHL
Crenens auccoumanuu. Konctanta auccoumnanuu. PaBHOBecue B cHCTEME, COCTOAILIEH W3
HaCBILIIEHHOI'O0 PAcTBOpAa MaJOPAcTBOPUMOIO 3JIEKTPOJIUTAa U €ro KpucramwioB. PaBHoBecue B
pacTBOpax KOMIUIEKCHBIX COeIMHEHUI. PaBHOBecHe nrcconnanuu BoAbl, HOHHOE MPOU3BE/ICHUE
BO/JIbI M €r0 3aBUCUMOCTH OT Temmneparypsl. [kana pH. ['maponus comnen.

CKopoCTh peakuuii U KaTtaius.

[Tonstne o xumudeckoil kuHeTuke. OIHOCTAIUNWHBIE W CJIOXKHBIE PEAKIMH. 3aKOH
nercTByromux macc. KoHcTtanta ckopocTH peakuuu. MoJIEKYJISIpHOCTh U MOPSIOK PEaKLHH.
3aBUCUMOCTh CKOPOCTH PEAKIIMHW OT TEMIEpaTyphl, SHTAJbIHUA aKTUBAIMU. ['OMOTEHHBIN U
reTEepPOreHHBIN KaTalnus3.

XHMHS S- U P- DJIIEMEHTOB

Bonopon-nepBeiii 31€MEHT MEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE MOJIOKEHHE.
OneMeHThl | - 2 u 13 - 18 rpynn nepuoanveckoi CHUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHUU
DIIEKTPOHHBIX KOH(PUTYpallMid, BEIHYMH PAINyCOB, OJJIEKTPOOTPUIATEILHOCTY W DSHEPTrUu
MOHU3AIMHA aTOMOB. THUTTMYHBIC CTENIEHN OKHCJICHHs. XMUMHUUECKHE CBOMCTBA MIPOCTHIX BEIIECTB.
3aKOHOMEPHOCTH B CTPOEHUM M CBOMCTBAX OCHOBHBIX THUINOB coequHeHui. I[lpupoansie
COCTMHEHMUS, TIOJYICHHE U IPUMEHEHHE.

Xumus d- u f- anemeHTOB

OnemeHThl 3-12 rpynn NepuoOIWYecKOl CUCTEMBl. 3aKOHOMEPHOCTH B HW3MEHECHHH
AIIEKTPOHHBIX KOHPHUTYpAIUii, BETUUUH PATUYCOB, JHEPTHH HOHU3AIIMHU, XaPAKTEPHBIX CTENEHEH
OKHCJICHUS, KOOPJMHAIIMOHHBIX dYHCENT aTtoMoB. [lpuponHple coeaWHEHUs, TMOIy4YeHHE |
COTIOCTaBJICHHE (PM3MUECKUX M XUMUYECKHX CBOMCTB MPOCTHIX BemecTB. CTpoeHue M CBOWCTBA
OCHOBHBIX THIOB coeauHenuit. Ocobennoctu f- anmemMeHToB.

4. O0beM y4eOHOM JUCHUINIMHBI



Bunpl yueOHOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 12,0 432
AYJIUTOPHBIE 3aHSATHSL: 444 160
Jlexuuu (Jlek) 1,78 64
ITpaktrueckue 3ansatus (113) 1,78 64
Jlaboparopusie paboTsl (JIP) 0,88 32
CamocrositesibHast padora (CP): 5,56 200
Buja xoHTpoOJISi: 3a4ueT / IK3aMeH 2,0 IK3aMeH
(72)
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY IUIAHY 12,0 324
AYAUTOPHBIE 3aHATHSL: 444 120
Jlexumn (Jlek) 1,78 48
[TpakTnueckue 3austus (113) 1,78 48
JlaGopaTtopusie padotsi (JIP) 0,88 24
CamocrositeibHas padora (CP): 5,56 150
Bua xonTpoJs: 3auer / 3k3aMeH 2,0 9K3amMeH
(54)

AHHOTANUA padoyeil MPOrpaMMbl TUCHUNINHBI
«Oprannyeckas xumusn» (b1.5.8)

1. Heab IMCHUIUIMHBI. IPHOOpPETEHNE CTYACHTAaMH 3HAHUH O CTPOEHHUU OPraHMYECKUX
COCIMHEHUH, OCHOBHBIX XHMHYECKHMX CBOWCTBaX pa3UYHBIX KJIACCOB OPTaHUYECKHX
COEMHEHUHN U METOAAX UX MOJIYy4YEHHSs, KaK IPOMBILUIEHHBIX, TaK U Ja00paTOPHBIX.

2. B pe3yabTraTe u3y4YeHHs] MCHUILUIMHBI oOydawmmiicds 1o mnporpaMmme
0akajaBpuaTa J0JIKEH:

Obnaoams cnenyromumu o0mekyabTypHbiMu (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHmsmMu:

- CIIOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJEPAHTHO BOCIPUHUMAS COLMAIBHBIE U
KyabTypHbIe pasnuuns (OK-4);

- CIOCOOHOCTRIO K CAaMOOpTaHu3aIiK U camoobpasoBanuio (OK-5);

- CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHHIO, K OOOOIIEHHIO, aHAU3y, BOCHPUSATHIO
uH(pOpMaIIH, TOCTAHOBKE SN U BBIOOPY myTeit ee noctmkenus (OK-9);

- CO0COOHOCTBIO MPUMEHATh 0a30BBbIE 3HAHMSA MATEMAaTHUECKUX U €CTECTBEHHOHAYYHBIX
JTUCHIUTUTAH, JUCIUIUIAH  OOIIenpOoecCHOHAIbHOTO IMKJIa B 00BeME HEOOXOIMMOM B
npoeCCUOHATBHONM ~ JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB ~ COOTBETCTBYIOIIMX  Hayk,
pa3paboOTaHHBIX B HHUX IIOJXOOB, METOJOB M pE3yJbTaTOB MAaTEeMAaTHYECKOTO aHalIHu3a |
MOJIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

3HamMb:

— TEOPETHUYECKUE OCHOBBI CTPOCHMSI U CBOWCTB PA3IMUYHBIX KJIACCOB OPraHUYECKHUX
COCIMHEHMH;

— CIIOCOOBI MOJIy4YEeHUS] U XMMUYECKHE CBOHMCTBA OCHOBHBIX KJIACCOB OPraHMYECKUX
COCIMHEHMH;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUSI OPTaHUYECKUX PEAKIINI;

yMmemy:

— TIPUMEHSATh TEOPETUYECKHE 3HAHUS JUIsI CHHTE3a OPraHMYeCKHX COEJIMHEHHI
pa3IMYHBIX KJIACCOB;




— QAHAIM3UPOBATh U IMpPEACKa3blBaTh PEAKIMOHHBIE CBOWCTBA OpPraHUYECKUX
COCIMHECHU;

— COCTABJISITh CXEMbI CUHTE3a OPIraHMYECKUX COEUHEHNN, 3aJaHHOIO CTPOCHHSI;
enaoemo:

— OCHOBaMH HOMEHKJIATYphl U KJIaCCU(PHUKAIIUU OPTraHUYECKUX COeIMHEHUM,

— OCHOBHBIMH T€OPETHUUYECKUMU MPEACTABICHUSIMU B OPTaHUYECKON XUMUH;

— HaBbIKaMH OOOCHOBAHHS pPAalMOHAIbHBIX CHOCOOOB TMOJYYEHHUS] OPraHHMYECKUX
BELIECTB.

3. KpaTkoe cogep:kanue TUCHUTLIUHBI

Homenkiiarypa opranmyeckux coequHeHud. Teopuss XUMHUYECKOTO CTPOCHUS U
HacklmeHHble  yrieBogoponbl (YB). Ilpupona koBamentHOU cBs3zu. Dopmynsl  Jlbtowmca.
®QopmanbHbIil 3apsan. Oddektel 3amecturencit. [IpoMekyTOUHbIE COCIUHEHUS W YaCTHIIBI
OpPraHMYECKUX pEakUMsaX. OHEpreTuyeckas JauarpaMma peakuuu. MexaHu3M peaklHuu.
Crepeounsomepusi, ee BUIbl 1 0003HAUECHHUS.

Amndatudeckue coenuHeHus. HachllleHHble W HEHachllleHHble YB.  Auskansl,
[MKJIOAJKAHbI, AJKEHBI, aJKUHBI, MOJIMEHbI (JAMEHBI). B KaXIoM Kiacce paccMaTpUBarOTCS
CIEyIOIINE pa3/eibl: M30Mepus, HOMEHKIaTypa, (Gu3MYecKhe M XHMHYECKHE CBOMWCTBA,
CrocoOblI OJyyeHusl. MexaHU3Mbl peakluil. DHepreTuueckas [uarpaMmma peakimii.

Apomarudeckue coerHenus. Teopuu apomatnunoctd. CoennHeHus OEH30JIbHOTO psa.

N3omepusa. Homenknarypa. CrnocoObl monydeHus. XHUMHUYECKHE CBOMCTBA. BiusHue
3aMecTuTeneld B OEH30JIbHOM KOJIBIIE HA HANpPaBIEHUE UM CKOPOCTh PEAKIHM 3MeKTPO(GUILHOTO
3aMelleHusl.

4. O0beM y4eOHOH JUCHUILINHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 10 Y4e0HOMY IJIaAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,67 60
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 81
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexmmm (Jlek) 0,44 12
[TpakTuueckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Buja konTpoJsi: 3auer / 3k3aMeH 0,0 3ader ¢
OLIEHKOi1

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«®uszuka» (b1.b.9)

1. Heab TUCHUNMIMHBI. TPHOOPETEHUE CTYACHTAMHU 3HAHHWM MO OCHOBHBIM pa3jieiaM
(U3HKY B YMEHHIO IIPUMEHSATH X B JPYTUX €CTECTBEHHOHAYYHBIX JTUCITUTUINHAX .

2. B pe3yabrare wu3ydyeHHs [UCHUIUIMHBI O00y4yaloliuiicsi 10 Mporpamme
0akaJjlaBpHUaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccnonansubvu (OITK)
u ipodeccuonanbubiMu (I1K) koMmereHnmsIMu:




- CIMOCOOHOCTBIO K KYJBTYPHOMY MBINIICHUIO, K OOOOIICHUIO, aHAIM3y, BOCHPHUSITHIO
uH(pOpMaIKK, TOCTAHOBKE LIEJIH U BBIOOPY myTei ee moctmxenus (OK-9);

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH, JUCIHMIUIAH 00menpodecCHoHaIbHOrO IHMKIa B 00beMe HEoOXoauMOoM B
npopeCCUOHATBHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXOJIOB, METOJOB M PE3YyJbTaTOB MAaTEMATUUYECKOIO aHaiu3a U
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTanbHoro uccienoBanus (OI1K-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB MCCIICJOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHMs CBOMCTB HAHOMATEPUAIOB MU HAHOCHCTEM HEOPraHWYECKOH M OpraHu4YecKou
IIPUPOJIbI, B TBEPAOM, KUIAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKIKOYasi HAHOIJIEHKU
Y HaHOCTPYKTYPHUPOBAaHHbIE OKPBITUS, BHYyTPEHHUE U BHEIIHUE TPaHULIb] pa3zena ¢a3, a TaKkke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ ux ydactueM (OIIK-3);

3HAMb:

- (hu3nuecKre OCHOBBI MEXaHUKH, (PU3UKH KOIeOaHUN M BOJIH, DJICKTPUYECTBA U
MarHeTu3Ma, 3JIeKTPOAMHAMUKY, CTATUCTUYECKON (PU3UKH U TEPMOAMHAMUKHU, KBAHTOBOM
¢buzuky;

- cMbIC (DyHIaMEHTaIbHbBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U I1OCTYJIATOB; UX
(OpMyYIHPOBKH U TPAHUILIBI TPUMEHUMOCTH;

- CBA3b LIMPOKOI0 Kpyra (PM3NYECKUX SIBICHUH ¢ GyHaMEHTaIbHBIMU PUHIMIIAMY U
3aKOHaMH (PHU3HKH;

- OCHOBHBIE METO/Ibl PELICHHS 3a/]1a4 110 ONUCAHUIO (PU3UYECKUX SIBICHUI;

- METOBI 00PabOTKHU Pe3yIbTaTOB (PU3NIECKOTO IKCIIEPHMEHTA,

ymemy:

-IIPUMEHSATh TEOPETUUECKHUE 3HAHUS U IKCIIEPUMEHTAIbHbIE METObI UCCIICOBAHUS ITPU
peleHnH TpodecCHOHATIBHBIX 3ajiay;

-IPOBOJIUTH PACUYETHI, OCYIIECTBIISATh AHAJIU3 U HA OCHOBE TOTO J1e1aTh 000CHOBAHHbIE
BBIBO/IbI;

- aHaJIM3UPOBAThH PE3YJIbTAThl HAOIIOAEHUI U SKCIIEPUMEHTOB C IPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKY;

- OIPENENSTh XapakTep GU3NUYECKUX MPOLIECCOB MO KOMIUIEKCY AKCIIEPUMEHTaIbHON
UH(OPMAaLIMKU IPH MOMOIIN T'padUKOB, TaOIMIl U YpaBHEHU;

- IPE/ICTaBIATh 00PA0OTAHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETHUECKYI0 HH(OPMALIHIO B
YCTHOM U MMCbMEHHOM (opMe, B TOM YHUCIIE C UCIOIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHIi;

gnademn:

- HaBbIKaMU paldOThI C IIUPOKUM KPyroM (pU3NUYECKUX MPUOOPOB U 000pyA0BaHUS;

- HaBbIKaMH 00OCHOBAHHUS CBOUX CY)KJCHUI U BBIOOpA METO/1a UCCIIEI0BaHMS;

3. Kpatkoe coep:xanue A1 CUUIIAHBI

Beenenune

[Ipenmer duszuku. MeToap!l pU3NUECKOro HUCCIET0BAaHUS: ONBIT, TUIIOTE3a, IKCIIEPUMEHT,
TEOpHsl.

1. ®usuyecKkue 0OCHOBBI MEXaHUKHU

IIpenmer kuHematuku. llepemenienue, ckopocTh, YyckopeHue. Kunemaruueckue
XapaKTepUCTHKU BpaLIATeNbHOTO IBHKEHUS. 3aKoHbl Hbl0TOHA. 3aKOH BCEMUPHOIO TATOTEHHUSL.
JIBukeHMe Tela IEPEMEHHOM Macchl. 3aKOH BCEMHMPHOrO TAroTeHus. JIBumkeHue tena
nepeMeHHoOM Macchl. YpaBHeHus Memepckoro. ®opmyna [luonkoBckoro. Yopyrud u
HEYNpyruii yaapsl mapoB. MOMEHT WHEpLUMH MaTepHalbHOW TOYKM W TBEPAOro Tena.
Kunemaruka rapmonuueckux koseOanuil. [luddepeHnnanbHoe ypaBHEHHE TapMOHHYECKHX
kosiebanuii. TloHsATHE O 3aTyXalomMX U BBIHY)KICHHBIX KojeOaHHsX. BomHOBOe ABHXKEHHE.
BonHbl po0IbHBIE U TONEPEYHBIE.

2. OcHOBBI MOJIEKYJIAPHOH (U3NKH



DneMeHTHl TEPMOJIMHAMHUKN U (pu3nueckor kuHeTHku. MnmeansHblil Ta3. Pacnpenenenue
bonbiimMana u ero obmedusnueckuid cMmbici. PeanbHbiii Ta3. YpaBHeHue Ban-nep-Baanbca.
Tepmoaunamuueckuit Meton B (usmuke. PaBHOBecHble cocTostHMS. Hauama TepMoauHaMHKU.
[{ukiel. DHTpONUS M €€ CTaTUCTUYEeCKoe ToiKoBaHue. SIBnenue nepenoca. JAuddysus. 3akon
®uka. TermonpoBogHOCTh. 3akoH Dypbe. BHyTpenHee Tpenue (BsI3kocTh). 3akoH HeloToHA.

3. DJIEKTPOCTATHKA U MOCTOSTHHBIN IJIeKTPUYECKHUIT TOK

3akon Kynona. Teopema Octporpaackoro-I'aycca. Jumnons. JudnekTpuka B
AJIEKTPOCTATUYECKOM II0JIE.

4, DjIeKTPpOMAarHeTH3M

3akon Awmmnepa. 3akon buo-Capapa-Jlammaca. Cuna Jlopenma. Marnetuku.
DJIeKTpOMAarHuTHas MHAYKIMS. Y paBHeHHE MakcBea.

5. OnTuka

Wnrtepdepennus BoaH. dudpakuus BonH. [lonspuszauust BonH. TersoBoe u3inydeHue.
3akon Kupxroda. 'mnoresza Ilmanka. KBaHTOBOE OOBSICHEHHE TEILIOBOTO W3IydeHUs. DPPeKT
Komnrona. Snepnas moaens aroma. [locrynarst bopa. ATom Bonopona o bopy.

6. DJieMeHTbl KBAHTOBOI (PU3NKH

I'mnore3a ne bpoitna. BonnoBoe ypaBHenune Ilpenunrepa mis cTalMOHApHBIX
cocrosiauid. OneiTel Ll TepHa-TI'epnaxa. MHorosnektponHsiii atoM. D¢ ekt 3eemana. [IpuHimmn
[Taynu. KBanTOBBIE cTaTucTHueckue pactpeaenenus boze-Oinmreitna u ®Pepmu-/upaka.
®oHoHbl. 3akoHb! [ebast u DiiHiuTeiiHa. XapakTepUCTUKU spa: 3apsii, Macca, SHEPrusl CBA3U
HYKJIOHOB. SnepHble peakuuu. DyHIAMEHTAIbHbIE B3aUMOJCHCTBUS M OCHOBHBIE KJIACCHI
AJIEMEHTAPHBIX YACTHII.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eIMHHIIAX gacax
O01as TPYA0eMKOCTh JHCHHUIIMHBI 110 Y4e0HOMY IJIAHY 11,0 396
AyIUTOPHBIE 3aHSITHS: 3,55 128
Jlexmm (Jlek) 1,33 48
[Tpaktuyeckue 3anstus (I13) 1,33 48
JlaGopatopusbie pabotsl (JIP) 0,89 32
CamocrositeibHas padora (CP): 5,45 196
Buja konTpoJsi: 3a4er / 3k3aMeH 2,0 9K3aMeH
(72)
Bunsl yueOHol paboThI B 3ayerHBIX B actpon.
eIMHUIIAX qacax
Oo0masi TpPyA0EMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 11,0 297
AyIMTOPHBbIE 3aHSITHS: 3,55 96
Jlexmm (Jlek) 1,33 36
[Tpaktuyeckue 3anstus (I13) 1,33 36
JlaGopatopusbie padotsl (JIP) 0,89 24
CamocrositesibHas padora (CP): 5,45 147
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 2,0 JK3aMeH
(72)

AHHOTaNUs y4eOHOM NPOrpaMMbl JUCHHIJIMHBI
«Ixoqaorus» (b1.5.10)

1. Heap aucuMnjuHbL. cHOPMUPOBATH Yy CTYJIEHTOB MPEICTABICHHUE O COBPEMEHHBIX
IKOJIOTHYECKUX MpodsieMax, 0 (PU3UKO-XUMUYECKUX MPOIeccaxX, MPOTEKAMIINX B Pa3IUIHBIX
KOMIIOHEHTaX OKpPY’)KaloIle cpelbl U O CTENEHUW AaHTPONOT€HHOTO BO3JCUCTBUSL Ha 3TU
MIPOIIECCHI; BBHIPAOOTATh y CTYJEHTOB HABBIKM CHCTEMHOTO TMOJX0JIa K M3YUYEHUIO M PEIICHUIO
DKOJIOTMYECKUX  TPoOJieM, BO3HUKIINX B  pPe3yibTaTe MPOMBIILICHHO-XO03HCTBEHHOU




JIeATEIbHOCTH YEJIOBEKA, PA3BUTh MBIIUICHHUE, TIO3BOJISIIOLIEE MPABUIIBHO OLIEHUBATH JIOKAJIbHBIE
Y OTJAJICHHBIE [TOCJIECTBUS IPUHUMAEMBIX PELIEHUH ISl OKPY’KaroLEel cpeibl U YEJI0BEKa.

2. B pe3yabraTe wu3y4YeHHs UCHUILIMHBI oOydamluiics 10 mporpaMmme
0akajaBpUaTa J0JI/KEH:

Obnaoams cnenyromumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTHIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHUYECKHX U €CTECTBEHHOHAYYHBIX
JTUCIUIUIAH, JUCIHMIUIAH 00menpodecCHoHaIbHOrO IHMKIa B 00beMe HEoOXoauMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pa0OTaHHBIX B HMX IIOAXOJOB, METOJOB U pE3yJbTaTOB MAaTEMATUUYECKOIO aHaiu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U SKCIeprUMeHTanbHoro uccienosanus (OITK-1);

- CIOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE TIOJOXKEHUS M METOJAbl COLMAIBHBIX,
TYMaHUTapHBIX U SKOHOMHYECKUX HAayK MPH PeUIeHUH MPO(PeCcCHOHANBHBIX 3a/lad C YYeTOM HX
MOCJICICTBHM JUTs 00IIecTBa, SKOHOMUKH | Kosoruu (OIMTK-2);

3HamMy.

OCHOBHBIE 3aKOHBI OOIIEH YKOJIOTHH;

3aKOHOMEPHOCTH CTPOCHUA U QYHKIIMOHUPOBAHUU OHochepsI;

COBpPEMEHHBIE IKOJIOTHUYECKUE TIPOOIIEMBI;

OCHOBBI PallMOHAIBHOTO MPUPOIONOJIb30BAHUS;

OCHOBHbBI€ [TPUHIIMIIBI 3aIUTHI IPUPOJHON CPEIbl OT AHTPOIIOI'€HHBIX BO3JCHCTBHIA;

CTpPOCHHE OCHOBHBIX reocdep 3eMiIl HOCHOBHBIE (DU3UKO-XUMUYECKHE MPOLECCHI,
IPOTEKAOLIUE B HUX;

OCHOBHBI€ MTOHSATUS U IPUHUMUIIBI KOHIIENIUN YCTOMYUBOTO Pa3BUTHS;

OCHOBHBIE CBE/ICHUS O IJ100anbHON NMpoOIeMaTUKe, IPUPOIHBIX pecypcax, IJIaHEeTaAPHBIX
rpaHMIaX, AHTPOIION€HHOM BO3JCMCTBMU Ha OKPYXAIOLIYI0 Cpeny, YIPaBIE€HUU KauyeCTBOM
OKPYXaIOIIEH Cpebl;

MIPUHIUIIBI 3€JIEHOU XUMUU;

ymemny.

IIPUMEHSTh TIOJIYYEHHBIE 3HAHUSA JUISl OLIEHKM COCTOSIHMSI OKpY KAloIel Ccpenbl U
PalMOHATILHOTO HUCIIOJIb30BaHUS IPUPOIHBIX PECYPCOB;

WCIOJIb30BaTh CETEeBbIE KOMIIBIOTEPHBIE TEXHOJOTMH M 0a3bl JAHHBIX IS PEIHICHUS
KOHKPETHBIX 9KOJOTHYECKHUX IPobiiem;

61a0emv.

MOHATUMHBIM anmaparoM B 00JacTu OO0IEel 3KOJIOrHH, PallMOHAIBHOTO MCIOJIb30BaHUS
IIPUPOJHBIX PECYPCOB U 3aAIIMUTHI OKPY>KAIOIIEN CPEbI.

3. KpaTkoe coep:xanue A1 CHUIIAHBI

BBenenue, OCHOBHbIE TOHATUS JUCIUIIINHBL.

MecTo TUCHUIUIMHBI B cUCTEME OOIIEr0 M XMMHUYECKOTo 00pa3oBaHUs. DKOJOTHYECKOE
oOpa3oBanue U oOpa3oBaHuE JJsl YCTOMYMBOro paszButus. OOIIECTBO U OKpy:Karolias cpena.
ITonsiTHE YyCTOWYNBOTO pa3BUTHSI.

Moayas 1. OO6mue Bompocsl skonoruu. buocdepa. buoskonorus. buochepa u
YCTOWYUBOCTb.

1.1 OcHoBHbIe 3aKkoHBI 3Konoruu. buoskonorus. IlonsTHe 00 sKocHcTeMaXx.
VYceroitunBocTh dKkocucTeM buocdepa, ee 3BOMIONMUSA W yCTOWYHUBOCTh. DKOCUCTEMBI 3eMITH U
yCcTOH4YMBOCTb. OCHOBHBIE CBEICHUS O TuIaHeTe 3eMilsl. OCHOBHBIE TOHATHS 3KOJOTUU. 3aKOHBI U
npuHUMIBl  dkojoruu. Iloroku osHeprum u BemecTBa B 3kocuctemMax. (OCHOBHBIE
OMOreoXMMHUECKUe LHUKIBI (KpyroBOpoTsl BemiecTB). L{ukmuuHOCTh mpoieccoB B Ouochepe u
YCTOWYUBOCTb.

1.2 Hapomonacenenue. YenmoBeuecTBO Kak dacThb Ouoctepsl. [lemorpaduueckue
POOIIEMBI



JluHaMyKa 4YelOBEYECKOW MOMYyJSIUH, POKIAEMOCTb, CMEpPTHOCTh, BO3pacTHas
cTpykTypa. [IpobiemMbl COBpeMEHHOTr0 3Tama pocTa YUCIEHHOCTH HaceieHus. ['eorpaduueckoe
pacnpeneneHue HaceneHus. PerynnpoBanue HapoJOHACEICHHUS.

Moayas 2. Crpoenue u coctaB reochep 3emum. OCHOBHBIE (DHU3HKO-XUMHUYECKHE
MPOLIECCHI, MpOTeKarole B reochepax

2.1 Atmocdepa 3emn

Crtpoenue atmochepsl, poib (OTOXMMHYECKUX peakuuid B (OpMHpPOBAHMHM COCTaBa
aTMochepsl.

[NapauxoBsiii 3¢ dekt. [lapaukoBbie ra3el B atMocdepe. Kinmarudyeckue mociencTBus
AQHTPOIIOTEHHOW JIESATENILHOCTH.

Pacnipenenenue konmneHTpanuu o30Ha B atMmocdepe. O30HOBBIN citoi. [IpupoaHbIN UK
030Ha. COBpEMEHHOE COCTOSIHUE 030HOBOTO ciod. [locnencTBus pa3pylieHuss 030HOBOTO CIIOS
3emuu Ui yenoBeka U Ouocdepsl B 1enoMm. CtpatochepHblii 030H U TpornochepHbId 030H:
CXOACTBO U paziauuus. MexIyHapoJHOE COTPYAHUYECTBO B 00JacTU OrpaHUYEHUE
MIPOU3BOJICTBA U UCIIOJIb30BAHUS 030HOPA3PYLIAIOLIMX BelecTB. MOHpeanbCKHUil MPOTOKOJL.

KucnoTrHble 70KIM U MPOIecChl OKUCICHUS puMeceil B Tponochepe. PoToXxuMudecKkuit
CMOT.

2.2. Tuapocdepa 3emau

Buaet Bom nHa 3emie. IlpecHbie Boabl. ['maposorumveckuid mwkia. [obGambHbIE
IKOJIOTHYECKUE MpoOsemMbl ruapochepsl. [TaBHBIE KaTHOHBI W AHWOHBI MPHUPOTHBIX BOJI.
KucinoTtHo-ocHOBHOE paBHOBECHME B MNPUPOAHBIX Bojax. IllenoyHOCTP NPUPOAHBIX BOI.
OcHOBHBIE TNPUYMHBI, OJTalbl W TOCIEICTBUS  3aKUCJICHHUS IPUPOJHBIX  BOJOEMOB.
OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHl B MPUPOJAHBIX Bopoemax. Crparuduxaius
IpUPOIHBIX Bot0eMOB. [Iporecchl adrpodukanum BogoeMoB. [IpHanHbI U TOCIEACTBUS.

2.3. JIutocdepa 3emmaun

3emuass kopa. l[louBa. Ctpoenue mnouBeHHOro ciosi. CoctaB moyB. OpraHnuueckue
BEIIeCTBA B MMOuYBE. Poib KUBBIX OpraHU3MOB B (POPMHMPOBAHUU MOYBEHHOTO Ciosl. TspKesble
MeTallsbl B ouse. Jlerpananus nous. BogHas u BeTpoBas 3po3us MOUB.

Mopnyabs 3. AHTpPONOreHHOE BO3ACHCTBHE HA OKPYXKAIOIIYIO CpPely M palMOHaJIbHOE
IPUPOIONOIB30BaHUE

3.1. TIlpuponusie pecypcol. IloHsTHe 00 OTX0AaX NPOM3BOJACTBA M IMOTPEOICHHUS.
ManooTxoHble U 6€30TX0/IHbIE TPOU3BOJICTBA.

3.2 ITloHsTue O  TIUIAHETApHBIX TIpPaHULAX. AHTPOIOI€HHBIE  BO3MYILEHUS
OMOreOXMMHUYECKHUX IIUKIOB a30Ta U pochopa. OCHOBHBIE MPUHIIUIIBI 3€JIEHOW XUMUH.

Mopnyas 4. YcToliunBO€ pa3BUTHE

[lonsiTue 06 ycroilumBoM pasButuu. Mcropuss craHOBIeHUs TOHATHS. Bkuan
OTEUECTBEHHBIX  ydeHbIX. llenmm  ycroitumBoro  passutus OOH. MexnyHaponHoe
COTPYJIHUYECTBO B O00JIACTH YCTOWYMBOrO pa3BUTUA. [IpomblllUIeHHAs 3KOJOTUS M 3eJeHas
XUMHUS KaK HHCTPYMEHT o0ecrieueH s yCTOHUMBOro pa3BUTHs. DKOJIOTHYecKas STHKA.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 0,89 32
Jlexruu (JIek) 0,45 16
[TpakTuueckue 3austus (I13) 0,44 16
CamocrositesibHas padora (CP): 2,11 76
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ader
Bunsl yueOHoI paboThI B 3ayerHBIX B actpon.
eIMHUIIAX qacax
Oo0mast TpPyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81




AYIUTOpPHBbIE 3aHATHUS: 0,89 24
Jlexmm (Jlek) 0,45 12
[Tpaktuueckue 3austus (I113) 0,44 12
CamocrositesibHas padora (CP): 2,11 57
Buji kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«®Pu3nueckas xumus» (b1.b.11)

1. leab IAMCHMIVIMHBI. PACKPBITb CMBICI OCHOBHBIX 3aKOHOB, YIIPABJIAIOIIUX XOJIOM
XMMHUYECKOI'0 IPOLIEcca, NOKa3aTh 00JACTH IPUIOKEHHUS ITHX 3aKOHOB U HAay4WUTh CTYJEHTA
rPaMOTHO MPUMEHSTh UX MPHU PEUICHUH KOHKPETHBIX TEOPETUYECKUX U MPAKTUUECKUX 3a7au.

2. B pe3yabTtare wu3yYyeHHs [UCHUIJIMHBI O0y4yamomiuiicsi 10 TMporpaMmme
0akaJjlaBpuaTa J10JI7KeH

Obnaoams cnepyromumu oomexkynbTypabiMu (OK), obmenpodeccrnonansasivu (OI1K)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMu:

- CITOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIHUIUIAH, JUCHMIUTUH oOmenpodeccuoHalbHOro IHKIa B o0beMe HeoOXoauMoM B
npo(ecCHOHANBHOM ~ JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHUX IIOAXOJOB, METOJOB U PEe3yJbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB HCCIIEOBaHUS, aHAN3a, JUArHOCTUKU U
MOJEIUPOBAHUSI CBOMCTB HAaHOMATEPUAJIOB M HAHOCHUCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIKOYAsi HAHOIIJICHKU
¥ HAaHOCTPYKTYPHUPOBAaHHBIC MOKPHITHS, BHYyTPECHHNE U BHEIIHUE TPAHULIBI pa3zaena ¢a3, a TaKkkKe
(GU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX MK ¢ uX y4actueM (OITK-3);

3Hamy:

OCHOBHBIE 3aKOHBI (DU3MYECKON XWMHUHU, B3aUMOCBSI3b (PHU3NYECKMX U XHUMHUYECKUX
XapaKTEepUCTHK IpoLecca;

MyTH ONpeAeNeHUs BAKHEHIINX XapaKTEPUCTHK XUMUYECKOTO PaBHOBECHs (KOHCTaHTHI
paBHOBECHS], PAaBHOBECHOT'O BBIX0J/la MPOAYKTA, CTETIEHU IPEBPAIICHUS MCXOAHBIX BEIIECTB) U
BIUSTHUS PA3NUYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

YCIIOBUSI YCTaHOBJIEHHS (Da30BbIX pPAaBHOBECMH B OJHO- U MHOTOKOMIIOHEHTHBIX
CUCTEMAaX, BO3MOKHOCTH PAa3/EJIEHUS CIOKHBIX CUCTEM Ha COCTABIISAIOLINE KOMIIOHEHTH,

TEPMOJMHAMHYECKOE OIMCAHHE CBOWCTB MJICANbHBIX M HEUACAJIbHBIX PACTBOPOB,
MOAXOAbl K HAX0KICHHUIO NaplHaIbHBIX MOJISIPHBIX BETUYMH KOMIIOHEHTOB pacTBOPA;

ymems:

MPUMEHATh TEOPETUUYECKHE 3HAHUS U SKCHEPUMEHTAIbHBIE METOJbl HCCIEI0BAHMS
bu3nYeCKO XUMMUU NP pelIeHNH NPoPecCUOHANBHBIX 3a/1aY;

IIPOBOAUTH TEPMOAMHAMUYECKUE PACUEThl, OCYIIECTBIATh aHAIM3 U Ha OCHOBE 3TOT0
JenaTh 000CHOBAHHbBIE BBIBOIBI,

MpeACKa3bIBaTh U HAXOJUTh ONTUMAJIbHBIE YCIOBUS TPOBEACHUSI XMMUYECKOTO TIpoliecca
C LIEJIBIO MOJIYYeHHSI MAKCUMaJIbHO BO3MOKHOTO BBIXOJ]a HHTEPECYIOILIETO MPOAYKTA;

MIPEJICTaBIATh JaHHbIE JTA0OPATOPHOTO HCCiIenoBaHUS B Tpadudeckoit (opme u Ha
OCHOBE TIOJYyYEHHBIX 3aBUCHUMOCTEH OIpeNessaTh COOTBETCTBYIOUINE TEPMOIMHAMHUYECKHUE U
KMHETUYECKUE XapAKTEPUCTUKNA XUMHUECKON CUCTEMBI U XMMHUYECKOI O IIPOLIECCa;

MIPOBOJMTH AHAJU3 U KPUTHUYECKH OLIEHUBATh MOJy4YE€HHBIE SKCIIEPUMEHTANIbHBIE IaHHBIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OMBITOB;

BIAOEmb.

KOMILIEKCOM COBPEMEHHBIX TEOPETUYECKHX METOOB (PU3MUYECKONW XMMHUU JJISl PELIeHUs
KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1aY;




HABBIKAMU OIIPEIIEICHUS COCTOSHUSL PABHOBECHS M CaMOIIPOU3BOJBHOIO HAIPABIICHUS
XUMHYECKOI0 NPOLIECCa;

npueMamMu 00paOOTKM MOJYYEHHBIX OIBITHBIX JAHHBIX JJISl BBIABICHHUS U YCTaHOBIICHUS
B3aMMOCBSI3€ MEXAYy TEpPMOJMHAMUYECKMMH CBOMCTBaMH W (DU3MYECKHMMH IapaMeTpaMu
porecca;

3HAaHUSMH OCHOBHBIX 3aKOHOB (DM3NYECKON XUMHH IS COIEPIKATEIbHOW HHTEPIPETAIlUU
TEPMOJUHAMHYECKHUX PAaCUYETOB,;

3. KpaTkoe coep:xanue A1 CUUIIAHBI

XuMunuyeckasi TepMoaAuHaAMuKA. 1-b1ii U 2-0M 3aKOHBI TEPMOJAMHAMUKH, TTOCcTyaT [lmanka.
B3aumocBs3p TEmIOTH, pabOThl MU U3MEHEHUS BHYTPEHHEW SHEPrUM B IIpOLEcCax C y4acTUEM
uaeanbHoro rasa. TemnoémkocTs TBEPAbIX. KuAKUX M ra3000pa3HbIX BEIECTB. TepMOXUMHUS.
Brerancnenue TerminoBbIX 3(PHEKTOB XUMHUYECKHX PEaKIHid, MPOIeccoB (a3oBBIX IMEPEXOJIOB,
pacTBOpeHUs] M JpYrMX (U3MKO-XMMHMUYECKUX IpoleccoB. OHeprus [ub0ca u sHeprus
['enpMrosibpia Kak KpUTEpUU HANpPABIEHUS XUMHUYECKOro mnpouecca. Pacuér alcomoTHON
SHTponuu. XHUMHYECKOe paBHOBecue. KOHCTaHTa XMMHMYECKOIO PAaBHOBECHS M METOABI €€
pacu€ra W DKCHEPUMEHTAIBHOTO OIpeAeieHrs. PaBHOBECHBIM BBIXOJ MPOAYKTA, BIIASHUE
JABJICHUsI, TEMIIEpaTypbl, NPUMECH HHEPTHOIO TIa3a Ha pPaBHOBECHBIA BbBIXOJ. YPaBHEHHUS
mzorepmbl U u300apel  Bant-Topda. Cratucruueckas  tepmonmHammka.  Pacuér
TEepMOJIMHAMHUYECKUX (QYHKIMN Ha 6a3e MpesICTaBIeHU O CyMMe IO COCTOSHUSM.

da3oBble paBHOBeCHS] B OJHOKOMIIOHEHTHBIX cHcTreMax. DazoBble NEpPExXolbl U
¢azoBas quarpaMMa COCTOSIHUSA Ul OJIHOKOMIIOHEHTHBIX CHUCTeM. TpoiiHas Touka. YpaBHEHUE
Knaneiipona-Knay3uyca. 3aBUCHMOCTb JaBJI€HMsI HACBILIEHHOI'O Iapa OT TEMIIEpaTypshl.
Omnpenenenue TepMoauHamMuuyeckux (yHKOUMA mpouecca (azoBoro mnepexona.Kpurnueckas
TEeMIIepaTypa.

TepMmoannamuyeckass Teopusi pactBopoB. Kiaccudukanus pactBopoB. CrocoOsl
BBIPOKEHHUS COCTaBa pacTBopa. l[lapumanbHble MONSpHBIE BeNWYMHBL. YpaBHeHus [mOOca-
Hrorema. WneanbHble pacTBOpbl. TepMoauHaMuueckue (YHKLIHMM CMEIHICHUs s HIeaabHbIX
pactBopoB, 3akoH Payns. [lpenenbHo-pa3zbaBieHHble pacTBOpHI, 3akoH ['eHpu. HewmpeanbHbie
pacTBOpBI,  IOJIOKHUTEIBHBIE M  OTPULATENIbHBIE  OTKJIOHEHHMs OT 3akoHa Pays.
TepMoaMHaMHUYECKOE ONHMCAHWE HEUJICANbHBIX pPAacTBOPOB, AKTHUBHOCTb, KO3()(PUIIHMEHT
akTuBHOCTH. KosumratuBHble CBOMCTBA pPAacTBOPOB HEJIETYYMX BELIECTB B  JIETy4eM
pactBopuTene. Kpuockomnus, 30ynnuockomnus. OcMoc, 0CMOTHUECKOE J1aBJIEHUE.

®a30Bbl¢ PABHOBECHSI B MHOTOKOMIIOHEHTHBIX cHCTemax. /luarpammel «zaaBiieHUE-
COCTaB», «TEMIIEPATypa-COCTaB», «COCTAB I[apa-COCTAB IKUAKOCTU» I HUACAIBHBIX U
HEeHJIeJIbHBIX pacTBOpoB. 3akoHbl ['1nO6ca-KoHoBanoBa, A3zeoTponus. PU3HKO-XMMHUYECKHE
OCHOBBI pa3JelIeHus KHUJIKUX cMmecel, pekThuukanus. OU3NKo-XUMUYECKUH M TEepMHUYECKUMN
aHanu3. Pa3nuyHble TUIBI AMAarpamMM IUIaBKOCTH. DBTeKTUKA. [IpaBuio (a3 u mpaBuio peruara.

4. O0beM y4eOHOMH JUCIHILINHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax
O0mast TpyA0€MKOCTb JMCHMILJIMHBI 110 Y4eOHOMY ILIAHY 5,0 180
AyYIUTOPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[TpakTuueckue 3austus (I13) 0,89 32
JlaboparopHbie padboTs (JIP) 0 0
CamocrositesbHas padora (CP): 2,22 80
Buja xouTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(36)
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eIMHUIAX yacax
O01mast TpyA0eMKOCTh JHCIHUILIMHBI 110 Y4eOHOMY IJIAHY 50 135




AyIMTOpHBIEC 3aAHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Mpaktuyeckue 3ausntus (I13) 0,89 24
JlabopaTtopusie padoTs (JIP) 0 0
CamocrositesibHas padora (CP): 2,22 60
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,0 IK3aMeH
27)

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«n:xxenepuas rpapuxa» (b1.b.12)

1. IeJb AUCHMIUINHBI. HAYYUTH CTYJCHTOB BBITIOTHATH M UATATh YEPTEKH I10 TPaBUIIAM
Y YCIOBHOCTAM coriacHo ctannaptam ECK/I.

2. B pe3yabtare wu3yYyeHHs [UCHUIJIMHBI OO0y4yamomuiicsi 10 TMporpamme
0akaJjlaBpuaTa J10JI7KeH

Obnadams cnepyrommumu o6mexkynbTypHabiMu (OK), obmenpodeccrnonanpapivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMU:

- CIMIOCOOHOCTBIO MPUMEHSATH 0a30BbIe 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JTUCITUIUIMH, JUCIHMIUIAH  00menpodecCHOHaIbHOrO IHMKIa B 00beMe HEOoOXOIuMOM B
npodecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IOJXOJOB, METOJOB M pPE3yJIbTaTOB MAaTEMaTHYECKOrO aHalu3a H
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepUMeHTanbHoro uccieaoBanus (OITK-1);

- CIIOCOOHOCTHIO TTPUMEHSTh HABBIKM COOpa MAHHBIX, U3yYCHUs, aHAIH3a U 0000IICHUS
HAYYHO-TEXHUUYECKON MH(pOpMaMK MO0 TeMaTHKe HCCIeA0BaHUA, pa3padOTKU U UCIOJIb30BAHUS
TEXHUYECKOH JIOKyMCHTAllMd, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB II0  BOIIPOCaM
MHTEJJIEKTyallbHOM COOCTBEHHOCTH, TIOJTOTOBKM JTOKYMEHTOB K MaTEHTOBAHUIO, O(OpMIIEHUIO
Hoy-xay (OITK-4);

3Hamy:

- CIIOCOOBI OTOOPAKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TIJIOCKOCTH;

- IpaBWJIa U YCIIOBHOCTH MPHU BHITIOJTHEHUH YEPTEXKEI;

- BUJIBI M3/ICTTUH ¥ KOHCTPYKTOPCKHUX JOKYMEHTOB;

- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ACTHI;

yMemy:

- BBIMOJHATH W YWTATh YEPTEXKH TEXHUUECKUX H3JACTHH C Y4eTOM JEeHCTBYIOIIMX
CTaH/IapTOB;

- BBITIOJIHATH U YATATh CXEMbI TEXHOJIOTHYECKHUX MPOIECCOB;

- HCIIOJIB30BATh CPEJICTBA KOMIBIOTEPHON TpadUKH JUISI N3TOTOBIICHUS YePTEIKEH;

61a0emn.

- crroco0amMu B MpueMaMH H300pakeHHUs TTPEIMETOB Ha TIIOCKOCTH;

- rpaduueckum nakerom «Kommacy.

3. KpaTkoe conep:kaHue JUCHUTLINHBI

Mopnyas 1. U3gene U KOHCTPYKTOPCKHE JOKYMEHTBI.

3HAKOMCTBO C BUJIAMHU U3JICITHA U KOHCTPYKTOPCKUX JIOKYMEHTOB, CXeMBI. ApMarypa
TpyOOIpoBOIa H3yUeHUe pe3b0, pe3b00BBIX U3/IENNN U BHIMOJTHEHNE ICKU30B U YepTekKei
JeTanei ¢ pe3pooi.

Mopnyas 2. CoennHeHnne gerajiei.

CranmapTHbie pe3b00BbIe U3enus U coeaunHeHus. CoequHeHue aeTaneid 60aToM 1
mmuibKkoi. Pe3an0oBbie TpyOHbIe coenuHenus. [{ankoBeie coenunenus. OnaHieBbie
coenuHeHus. HepazpeMHubIe coeTnHeHus aeTaiei . ['eomeTpudeckue XapakTepuCcTUKA (HOPMBI 1
MOBEPXHOCTH U3JIEIUN.

Monayab 3.YUepTeskn cOOPOYHBIX eIUHHI. JJIeMEHTbl KOMIILIOTEPHOH rpagukm.




[IpaBuna BemmosHEeHUs 1 0(hOpMIICHHS COOPOUYHOTO YepTexka. JleranmupoBanue yeprexei
cOOPOUHBIX €TUHHIL. DIEMEHTHl KOMITBIOTEPHOU IpaduKu.
4. O0beM y4eOHOM JUCHUILIMHBI

Bupl yueOHO# paboTh B 3aueTHBIX B akanewm.
eMHHIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIIHHBI 110 Y4€OHOMY IJIAHY 4.0 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuueckue 3austus (I113) 0,67 24
JlabopaTtopusie paboTs (JIP) 0,22 8
CamocrositeibHas padora (CP): 2,67 96
Buji kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunel yue6HOI paboTh B 3ayeTHBIX B actpon.
eMHUIIAX yacax
O0masi TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
AYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3austus (113) 0,67 18
JlaGopaTtopHsie padoTs (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTAaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«IIpukaagnas mexanuka» (b1.5.13)

Heab AMCUMIUIMHBI: HAYYUTHh CTYJEHTOB TBOPUYECKOMY IIOAXOAY K BBHITIOJHEHUIO
WHXEHEPHBIX PacyeTOB Ha MPOYHOCTH, KECTKOCTh U YCTOMUMBOCTH IJIEMEHTOB KOHCTPYKIIMMA,
JIeTaJe U y3JI0B MallluH U anmnaparos.

2. B pe3yabtare wu3yyeHHs [UCHUILIMHBI O00y4yaolmuiicsi 10 Mporpamme
0akajaBpUaTa J0JIKeH:

Obnadamys cnenyromumu oomekyabTypHbiMU (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHHSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCHUTUIAH, JUCIUIUIMH  O0IIenpoecCHOHaIbHOTO IMKJIa B 00BeME HEOOXOJMMOM B
npoecCHOHATBHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pPE3YyJIbTaTOB MaTEMaTHYECKOTO aHaIH3a H
MOJICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

3Hamo:

OCHOBHBIE YPaBHEHHS U METOJIbI PEIICHUS 3a/1a4y COMPOTUBIICHUSI MaTEPHAIIOB U JeTalei
MaIllvH;

OCHOBHBIE METOJbl PACUETOB Ha IMPOYHOCTh, KECTKOCTh U YCTOMUMBOCTH HJIEMEHTOB
KOHCTPYKIIMI MAIlIMH U aliapaTos;

OCHOBBI TEOpPUM pacueTa JeTalied ¢ y3JI0B MaIllMH M anmapaToB XHUMHYECKON
TEXHOJIOTHH;

ymemy:

MPOBOJIUTH PACUEThl DIIEMEHTOB KOHCTPYKIMH Ha OCHOBE METOJOB COIPOTHBIICHUS
MaTepuasos;

PacCUUTHIBATh U KOHCTPYUPOBATH JCTATU MAIIUH 10 UCXOIHBIM JaHHBIM;

NPOU3BOJUTH  pacyeTbl IO  OCHOBHBIM  KpUTEpUsM  pabOTOCIOCOOHOCTH U
KOHCTPYUPOBaHUS JIeTajeil MallnH,

enaoemn:




HAaBBIKaMU PacyeTa CONPOTUBIICHUS MaTEPUATIOB aHATUTUYECKUMU METOIaMU;

HaBBIKAMHU BBIOOpA MAaTEPUAIIOB 10 KPUTEPUSIM MPOYHOCTH;

pacuyeTaMu THUIIOBBIX JCTANC MAIlMH, IIOJNb3YsICh CIPAaBOYHOM JIMTEPATYypou H
I'OCTamu.

3. Kpatkoe coep:kanue ¥ CHUIIAHBI

1. BBenenne
Pone mpenmera «lIpukianHas mexaHuka» B (OPMHUPOBAHMM HMH)KEHEpAa XHMHUKA-TEXHOJIOTA.
«IIpuknagHas MexaHWKa» KaK OCHOBA I TMOHUMaHHS pPaOOTHI, YCTpPOWCTBA M Oe3omacHOU
9KCIUTyaTalluy 000pyA0BaHUS XMMUYECKOTIO IIPOU3BO/ICTBA.

2. Moayas 1 «Onpenenenue peakuuii onop. PactskeHue-cxkaTue».

Paznen 1.1. Onpenenenue peakuuii onop.
AOCOJNIOTHO TBEpPAOE TeNO0. DJIEMEHThl CTaTUKU. (OCHOBHBIEC TMOHSATHA. AKCHOMBI CTaTHKH.
VYpaBHeHus paBHOBecHs. CBS3H U UX PEAKLUH.

Paznen 1.2. PacTskeHue-cxarue.
OcHOBHBIE JONYIIEHUS W IPUHLMIBI CONPOTUBICHUS MarepuanoB. Meron ceueHui.
Hanpsoxenns, nepopmanuu u nepemerieHusi. 3akoH ['yka. Iloctpoenue smiop BHYTPEHHHUX
yCWINH, HanpsokeHUMM W nepemelieHuid. CTaTUYeCKW ONpPENENMMBIE M CTaTHYECKU
HeolnpeaenuMble 3a1a4u. JluarpaMmel pacTspKeHUs Ul IIACTUYHBIX UM XPYNKUX MaTepHalloB U
UX XapakTepUCTUKH. Jlomyckaemple HaIpsDKEHMs. Y CIOBHE IPOYHOCTH IPU  PACTKEHUU
(cxaTum).

3. Moayas 2 «Kpyuenne. U3ruo».

Paznen 2.1. Kpyuenue.
3akoH ['yka mpu casure. BHyTpeHHue cuiioBble (akTopel Hpu KpydeHud. HampsbkeHus B
CTEPXKHAX KPYIJIOro ceYeHusl. Y CJI0BHE TPOYHOCTH IIPU KPYyUEHUH.

Pasznen 2.2. U3rud.
I'eomeTpuyeckne XapaKTEpPUCTHKM IUIOCKMX CedeHHU. IIoHATHME YMCTOrOo M IONEpeYyHOro
u3rnOoB. IlpaBuna mOCTpoeHUs DBIHIOp TMOMEPEYHBbIX CHWJI M U3rMOAIOIMIMX MOMEHTOB.
OmnpeneneHne HOpPMalbHBIX HANpPSOKEHWH. YCIIOBUE MPOYHOCTH MpH u3rude. OrmnpenencHue
KacaTeJIbHBIX HaNpsOHKeHUH. PannoHanbHbIe POPMBI CeUEeHUH.

4. Mopyasb 3 «CJ10:kHOe HANIPSIZKEHHOE COCTOSTHHE).

Pazgen 3.1. CrioxxHOE HANpsS>)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUM HAIPSHKEHHOTO COCTOSIHUSI M TUIIOTE3bl MPOYHOCTH. [IOHSATHE HampsKEHHOTO
cocTosHUA. [7aBHbIE IUIOMAAKM M TJaBHble HampspkeHUs. OOoOmeHHbIH 3akoH ['yka.
Hasnauenue runore3 mnpoyHocTu. [loHSATHE SKBUBAJIEHTHBIX HANpPSOHKEHUH M KpPUTEpUEB
IIPOYHOCTH.

Pa3nen 3.2. TOHKOCTEHHBIE COCYIBI.
TOHKOCTEHHBIE COCyIbl XMMHMYECKMX IpOU3BOACTB. OmpeneneHue HaNpsDKEHUH 110
06e3mMomMeHTHON Teopuu. OcHOBHbIE JomyuieHus. BeiBon ypaBHenus Jlammaca. Pacuer
TOHKOCTEHHBIX 000JIOYeK MO YypaBHeHHI0 Jlarutaca M 1O CTaHAAPTH30BAHHOW METOIMKE.
VYcnoBue npoyHOCTH.

Pasnen 3.3. Pacuer cxxarbIX cTep:KHEN HA yCTOWYUBOCTb.
VYcToiunuBOCTh 371IeMEHTOB KOHCTPYKIMil. [loHATHE KpuTHUECKOH cuiibl U KoaddulineHTa 3amnaca
npouHoctu. Pacuer kpuTHueckod cuibl mo Oinepy. Ilpenensl mpuMeHUMOCTH (HOPMYIIbI
Oiinepa. [lpakTnueckuii cocod pacuera Ha yCTOWYUBOCTb.

5. Moayas 4 «Jletaiau MammHy.

Pasznen 4.1. CoennHeHMe AeTajeil MamH.
Knaccudukanus neraneii MalmimH W anmapaToB XHMMHUYECKHUX MPOU3BOACTB. Pe3nOoBbIe
coenuHeHus. Pacuer OONTOBBIX COETUHEHHWI TNPHU TMOMEPEYHBIX M IMPOJOJBHBIX Harpy3Kax.
[lInoHounsle coenuHeHus. HazHaueHne u BUIBI MIMOHOK. PacueT IINOHOK Ha cpe3 U CMATHE.
Buner cBapku. O6nacts npuMeHeHus. Bunibl cBapHbIX BOB. PacueT Ha MpOYHOCTH CTHIKOBBIX U
HaXJIECTOYHBIX I1IBOB.

Paznen 4.2. Bansl 1 ocH, UX ONIOPBI U COCTUHEHUS.



Banbl, nx knmaccudukanus u HazHaueHue. Ocu. [IpoekTHpOBOYHBIE pacyeThl BAJIOB M OCCH.
[Moamunuanku CKOJIBYKCHMUS. Marepuaibl BKJIAJIBIIIIEH. [Mopmunanku KayeHUS.
[IpuHuMNUaIbHOE YCTPOMCTBO M OCHOBHBIE Te€OMETpUYecKue pasMmepbl. JloCTOMHCTBa,
HEJOCTaTKM W OOJACTH MPUMEHEHHWS MOMIINITHUKOB KAa4CHHUS W CKONbXeHHs. [IpuBOmHBIE
myThl. Hasnauenue. Knaccudukanuss MydT mo npuHIUIY AESUCTBUS U XapakTepy paOOThI.
[Topsimok moadopa My (T 1 OCHOBBI IPOYHOCTHOTO PacyeTa.

Paznen 4.3. Mexannueckue nepenayu.
3yOuateie nepemaud. OKpyxHOEe U paauanbHoe ycuius. Peaykropel. OrmpexneneHue u
knaccudukanus. [Ipumepsl cxem penyKkTopoB.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01as TPy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY ILIAHY 4,0 144
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3austus (113) 0,89 32
JlaboparopHbie pabOTHI 0 0
CamocrositenbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OLICHKOM
Bunel yue6HOI paboTh B 3ayeTHBIX B actpon.
eAMHHIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[Tpaktuueckue 3austus (I13) 0,89 24
JlaGopaTopHbie pabOThI 0 0
CamocrositesibHas padora (CP): 2,22 60
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLIEHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«JIEKTPOTeXHUKA M MPOMBbILLIIEHHAS dj1eKTpoHuka» (b1.5.14)

1. Heas aucoMmauHbl: (GopMHUpOBaHME y  OOydYaroIUXcs  KOMIETEHLUH,
o0ecreunBarOUX TEOPETUUYECKYI0 M MPAKTHYECKYIO0 IMOATOTOBKY BBITYCKHUKA, YMEIOIIETO
BBIOMPATh M JKCITYyaTHPOBAThH AJIEKTPOTEXHUUECKUE M IJIEKTPOHHBIE YCTPOICTBA, BIIAJICIOIIErO
HaBbIKAMU  MHCIIOJIb30BAHMUSI ~ COBPEMEHHBIX  HMH(POPMAIMOHHBIX  TEXHOJOTMHA s
aBTOMATU3UPOBAHHOIO MOJEIUPOBAHUS U PAcUETA ANEKTPUUECKUX U FIEKTPOHHBIX LIETIEH.

2. B pe3yabraTe wu3y4YeHUsl IUCHHMILUIMHBI OOY4YalOLIMiiCi 1O mMporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivmu (OITK)
u npodeccuonansubiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTHIO MPUMEHATH 0a30Bble 3HAHUSA MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUMIUIMH, JMCUUIUIMH OO0IIenpoecCHOHaIbHOIO IMKJIa B 00beMe HEOOXOJUMOM B
npoecCHOHANBbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MaTEMaTHMYECKOro aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CHOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJIOTHYECKUX OIEpalui,
000py/10BaHUs, HOPMAaTUBHBIX U METOAMUYECKUX MATEpPHAJIOB 110 TEXHOJIOIMYECKON MOJATrOTOBKE
IPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALUHN U CEPTUPHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB




Y HaHOCHCTEM HEOPraHW4ecKOW W OpraHu4ecKOW MPHUPOAbI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’pO30JIbHBIX ), BKJIKOYAsi HAHOIJIEHKU M HAaHOCTPYKTYPUPOBAHHBIE OKPBITHS, a TAKKE U3
Ha MX OCHOBE M IPOLECCOB MOJYYECHHUS C FIEMEHTAaMU 3KOHOMHYECKOTO AaHAIN3a U y4E€TOM
NpaBUI TEXHUKU O€30MacHOCTH, MPOU3BOJICTBECHHON CaHUTApHHM, MOKAPHOH O€30macHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

3HamMb.

- OCHOBHBIE TIOHSATHS, ONPEACIICHHS U 3aKOHBI JJIEKTPUUECKUX LIETIEH;

- METO/bl MOJEIMPOBAHMS, aHAIU3a M pacyé€ra Leneld MOCTOSHHOIO U IEPEMEHHOIO
TOKOB, METO/I0JIOTHIO 3JIEKTPOTEXHUUECKUX U3MEPEHUII;

- YCTPOWCTBO W TPUHIMIBI pabOTHl DIEKTPOTEXHUYECKOTO U 3JICKTPOHHOTO
o0opyaoBaHus, TpaHC(HOPMATOPOB, NEKTPUUECKUX MAIIUH, ICTOYHUKOB MMUTAHUS;

ymemn.

- NPUMEHATh TEXHOJOTMH  MOJCIMPOBAHHUS, aHaau3a, pacuy€ra M SKCIUTyaTalHuu
AIIEKTPUYECKUX CETEH, MPOMBIIIJIEHHOTO 3IEKTPOOOOPY10BaHUS U 3JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh AJIEKTPOTEXHUYECKOE M DJIEKTPOHHOE 000OpyAOBaHME AJSl pEIIeHUs 3ajad
[IPOEKTUPOBAHUS U PEATTU3ALINN XUMUKO-TEXHOJIOIMUECKUX IPOLECCOB U POU3BO/ICTB;

61a0emy:

- METO/IaMU MOJIEJIMPOBAHUS U pacuy€ra IEKTPUUECKUX U 3JIEKTPOHHBIX LENel;

- HaBBIKAMH NPAKTHUYECKON pabOTHl C 3JIEKTPUUYECKOM ammapaTypoil M 3JIEKTPOHHBIMU
YCTpPOMCTBaMHU.

3. KpaTkoe coaep:xkanue TUCHUILINHBI

BBenenme. Ilpenmer, OCHOBHBIE MOHSTHS, METOAOJOTHS  AJIEKTPOTEXHUKU U
31eKkTpoHUKU. Kparkue wucropuueckue cBeAeHHMS. 3aJadyd M MECTO Kypca B IOATOTOBKE
OaxanaBpa TEXHUKHU U TEXHOJIOTHH.

Moayas 1. DiekTpuyeckue Hemnu

1.1. OcHoBHbIe omnpeaeeHHus, ONNCAHHUS MapaMeTPOB M MeTOA0B pacyéra
3JIEKTPUYECKHX LeneH.

OcHOBHbIE TOHATHSI M OOO3HAUYEHHUs DOJEKTPUUECKUX BEIMYMH U  DIJIEMEHTOB
anekTpuueckux 1emnei. OcHOBBI  3iekTpoOe3omacHOCTH. OCHOBHBIE TIOHATHS  TEOPUHU
aneKTpudeckux ueneil. OCHOBHbIE NMPUHIMUIIBI, TEOPEMBl U 3aKOHBI AJNEKTPOTEXHUKH. MeTobl
MOJIEJIMPOBAHUS, AHATIN3a U pacy€Ta JMHEUHBIX IEKTPUUYECKUX LIETIEH TOCTOSTHHOTO TOKA.

1.2. DuekTpnyeckne u3MepeHus U NpudOp”I.

MeToapl M3MEpeHUsl DJIEKTPUYECKMX BEIMYMH: MNpPSIMbIE M KOCBEHHbBIE. AHAJIOTOBBIE
AIIEKTPOU3MEPUTEIIbHBIE U IU(PPOBBIE IJEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHIIMIT IEHCTBUS,
oOmacti mpuMeHeHMs. VI3MepeHHMe BIEKTpPUYECKMX  BEJIMYMH: TOKOB,  HAIPSDKEHHH,
COIPOTUBIIEHUH, MOIITHOCTH U SHEPTUU.

1.3.  AHaau3 U pacyéT JIMHeHHBbIX Lelneil nepeMeHHOr0 TOKA.

CrniocoObl mpencTaBieHHsl (B BHUJE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMILJIEKCHBIX
qrcen) W TapaMeTphl (aMIUTUTYyJa, 4acToTa, HadalbHas (aza) CHHYCOMIATbHBIX (DYHKIIHM.
MrHoBeHHOe, cpefHee U JEHCTBYIOIEe 3HAUEHUs MEPEMEHHOr0 CHHYCOMIAIBbHOTO TOKa
(nanpspkenust 1 D/1C). AKTHBHOE, PEaKTUBHOE U IMOJHOE CONPOTHUBIIECHUS BEeTBU. MOITHOCTH B
nemnsax nepeMeHHoro Toka. Koaddumument monrnoctr (cos([])) u €ro TeXHMKO-35KOHOMHYECKOE
3HayeHue. [Ipumenenune aareOpbpl KOMIUIEKCHBIX YUCEN B 3JIEKTpOTeXHHUKe. KoMIIeKCHBINH MeTox
pacuéra JIMHENHBIX 1eneld MEPEMEHHOro TOKa. banaHc MOIIHOCTH B LIENSX MEPEMEHHOTO TOKa.
Pe3oHaHCHBIE sIBIIEHUS B DJEKTPUYECKHUX LEMAX. Pe3oHaHC HampspKeHMH M TOKOB. AHamu3 U
pacuét TpexdazHbIX IeNel MePEeMEHHOT0 TOKa. ABTOMAaTH3UPOBAHHOE MOJICTUPOBAHUE U PACcCUET
ANIEKTPUYECKHUX M AIIEKTPOHHBIX (makeTsl mporpamM MultiSim, Mathcad, Excel).

MopayJib 2. D1eKTPOMATHUTHBIE YCTPOICTBA U 3JIeKTPUUYEeCKHe MALIUHbI

2.1. Tpancdopmaropsl.

Haznauenne u o6racTu npuUMEHEHUs TpaHCHOPMATOPOB. YCTPOMCTBO W HPHUHIIMII
neiictBusi  ogHO(azHOro TpaHchopmaropa. AHaIM3 3JICKTPOMArHUTHBIX IPOLECCOB B



TpaHcopmarope, cxema 3ameimieHus. Ilorepu osHepruum B TpaHchopmaTope. Buemnue
XapaKTEPUCTHUKHU.

2.2. ACHHXPOHHbIE€ MAILIMHBI.

YCTpoWCTBO H  NPUHLOMII  JEHCTBUS  Tpex(Pa3HOrOo  AaCHHXPOHHOTO  JIBUTATEIIS.
Mexannyeckue U pabouyne XapakTepUCTUKH. JDHepreTuuyeckue auarpamMmbl. [1yck acHHXpOHHBIX
JIBUTATENIell C KOPOTKO3aMKHYTHIM M (ha3HBIM POTOpOM. PeBepcupoBaHue M peryimpoBaHHe
YacTOTHI BPAIICHUS.

Mopayb 3. OCHOBBI 3JIEKTPOHUKH

3.1. DiieMeHTHas1 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.

[TonmynpoBoaHUKH. YCIIOBHBIE O0O3HAYCHMS, MPUHIMIT JEHCTBUSA, XapaKTEPUCTHKH M
Ha3HaUYE€HHE IOJYIPOBOJHUKOBBIX JUOJOB, TPAH3UCTOPOB, TUPUCTOPOB. WHTerpaibHbIe
MHUKPOCXEMBI, X Ha3HAYCHHE, KITACCU(PHUKAIMSI U MAPKUPOBKA.

3.2. HUCTOYHMKHM BTOPMYHOIO JJIEKTPONUTAHUS M YCHJIMTEJNH IJIEKTPHYECKHX
CHUTHAJIOB.

[TonynpoBOAHUKOBBIE BBIMPSMUTENH: Kiaccu(UKalysi, OCHOBHbIC MapaMeTphl, CXEMbI U
OPUHIUI paboTHl BBIPSAMHUTENS. Jnekrtpuueckue QuibTpel. Kiaccudukanms u OCHOBHBIE
XapakTepucTuKu ycunureneil. OOpaTHble CBsi3W B omepanuoHHbIX ycmmurenix (OY), ux
BJIMSIHUE Ha MapaMeTpbl M XapaKTepUCTUKHU ycunuTess. OCHOBHBIE THUIIBI yCHIINTENEH Ha Oaze
ov.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunst yueGHOI paboTh B 3aueTHBIX B akanewm.
SIMHMIIAX gacax
O01mas TPyA0eMKOCTh M CUUILIHHBI 110 Y4e0HOMY ILIAHY 5,0 180
AYJAUTOPHBIE 3aHATHS: 1,33 48
Jlexumn (Jlek) 0,44 16
JlaGopatopusbie pabotsl (JIP) 0,89 32
CamocrositeibHas padora (CP): 2,67 96
Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bunsl yueOHoM paboThI B 3ayerHBIX B actpon.
SIMHHIIAX qacax
OO0masi TpPyA0EMKOCTb JMCHMILIMHBI 10 Y4eOHOMY ILIAHY 5,0 135
AyIUTOPHBIE 3aHSITHS: 1,33 36
Jlexmm (Jlek) 0,44 12
JlabopaTtopusie padoTs (JIP) 0,89 24
CamocrositesbHas padora (CP): 2,67 72
Buja xouTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(27)

AHHOTANUA padoyeil MPOrpaMmMbl JUCUHUIIJIMHBI
«be3zonacHocTsb xusHeaessTebHOCTH (B1.6.15)
1. Heap aucuMmianHbl: GopMupoBaHue NpodeccCHOHATbHON KYJIbTYypbl 0€30MacHOCTH,
Mol KOTOPOW TIOHMMAaeTcsi TOTOBHOCTh U CIOCOOHOCTh JUYHOCTH HCIIOJIB30BAaTh B
poeCCHOHAIBHON IESITEIbHOCTH MPUOOPETCHHYIO COBOKYITHOCTh 3HAHWH, YMEHUN U HABBIKOB
st obecniedeHust Oe3omacHocTd B cdepe MpodecCHOHANBHOW AESITeNbHOCTH, XapakTepa
MBIIUIEHUSI W IIEHHOCTHBIX  OpHEHTAIlMi, TPH KOTOPHIX BOMPOCHI  OE€30IMaCHOCTH
paccMaTpUBaIOTCs B KAUY€CTBE MPUOPUTETA.
2. B pe3yabraTe wu3y4YeHHs IUCHUIUVIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUaTa J0JIKEeH:




Obnaoamse cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccnonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MCHOJIB30BaTh MPUEMbI MIEPBOM MOMOILM, METO/bI 3aIUThl B YCIOBUAX
upe3BbluaiiHbIx cutyamii (OK-8);

- CIOCOOHOCTBIO INPHMEHATh HABBIKM HCIOJIb30BAaHUS TEXHOJOTMYECKUX OIEpalui,
000pyA0BaHNsl, HOPMAaTUBHBIX U METOJUYECKUX MATEPUAIOB 110 TEXHOJIOIMYECKON MOArOTOBKE
IIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ALUN U CEPTUPHUKALIMM OCHOBHBIX TUIIOB HAHOMAaTEpUAJIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpPraHMYeCKOW MPUPOIBI (TBEPHBIX, KUAKUX, TEIe00pa3HbIX,
a’p030JIbHbIX ), BKJIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3EIUN
Ha UX OCHOBE U IIPOLIECCOB IOIYYEHMsI C 3JIEMEHTAMHU DKOHOMHUYECKOIO aHAIW3a U YYETOM
IpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTApHM, MOKApHOH O€30MacHOCTU U
HOpM oxpaHnsbl Tpyaa ([1K-6);

3HAMb:

-- OCHOBHBIE TeXHOC(EpPHBIE ONACHOCTH, MX CBOWCTBA U XapAKTEPUCTUKH;

-- XapakTep BO3JEHCTBHs BPEIHBIX M ONACHBIX ()aKTOPOB HA 4YEJIOBEKAa U MPHUPOJIHYIO
Cpedy, METOHIbl 3allUThl OT HUX MPHUMEHHUTEIbHO K cdepe cBoel mnpodeccCHOHATBHON
NeSITebHOCTH;

ymemn:

-- UIEHTU(ULUPOBATh OCHOBHBIE ONACHOCTH CpeJibl OOUTAHUS YETIOBEKA;

-- OLEHUBaTh PHUCK HUX peaju3aluu, BbIOMpaTh METOJbl 3aIIMTHl OT OIACHOCTEH
IPUMEHHUTEIBHO K cepe cBoeil mpodeccnoHanbHON AEATENBHOCTH U CHOCOOBI oOecneueHust
KOM(OPTHBIX YCIOBUH KU3HEACATEIBHOCTH,

gnademsn:

-- 3aKOHOJATEJIbHBIMM M IIPABOBBIMH aKTaMU B 00JIaCcTH O€30MACHOCTH M OXPAaHbI
OKpy’Karollel cpenpl, TpeOOBaHUSAMHU K O€30MacHOCTH TEXHUYECKHUX DErJIaMeHTOB B cdepe
npoeCCUOHAIBHON JESATEIHHOCTH;

-- CIIOcO0aMM M TEXHOJIOTHSMH 3aIIUTHI B UYpE3BbIYANHBIX CUTYaIMSIX;

--[TOHATUIHO-TEPMHUHOJIOTMYECKUM alapaToM B 00JacTH 0€3011aCHOCTH;

-- HaBBIKAMHU pallMOHATIM3AIMU TPO(ECCUOHATIBHON IESATEIbHOCTH C LENbI0 00ecreueHus

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CpeJIbl.

3. Kpatkoe coep:kanue A1 CHUIIAHBI

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocts u
yCTOMUNBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE cOCTOsIHME TeXHOC(hephl U TeXHOCc(hepHOI 0e30macHOCTH.

3. UnenTtudukanus u BO3JeiCTBIE HA YEIOBEKA BPEIHBIX M OMACHBIX (PaKTOPOB Cpeibl
oOuTaHuUS.

Knaccudukanys HeraTUBHBIX (AKTOPOB cCpelbl OOWUTAaHUS 4YeNOBEKa. XHMHUECKHE
HeraTuBHbIE (DakTOpbl (BpeaHble BemiecTBa). MeXaHHMUECKHE W aKyCTHUECKHE KojeOaHMs,
BUOpalMsg W IIyM. OJEKTPOMAarHUTHBIE WU3NyueHUs u mnoss. VoHu3upyloniye u3iydyeHue.
Onextpudeckuil Tok. OmacHble Mexanndeckue (axropsl. [Iporeccsl ropeHHs U MoKapoB3pPhIBO-
OIIacHbIE CBOMCTBA BEIIECTB U MaTepuaioB. CTaTHYECKOE IIEKTPUUYECTBO.

4. 3amuTa 4yejaoBeKa U cpesibl OOMTAaHUS OT BPEJHBIX M OMACHBIX (PAKTOPOB MPHUPOTHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOT'O MPOUCXO0KICHUSI.

OCHOBHbBIE MPUHIIMITBI 3aLUIUTHI. 3alIUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HEraTUBHBIX
¢dakTopoB. 3amuTa OT SHEPreTHYEeCcKHX BO3AeHcTBHM M ¢usnueckux mnoiei. ObecrneueHue
0€30IaCHOCTH  CHCTeM, pPa0OTaloMMX IMOJl JaBJE€HHEM. be3omacHocTh  SKCIUTyaTalluu
TpyOOINPOBOJOB B XMMHUYECKOM MpOMBIIITIEHHOCTH. be3omacHas skcrutyaTaiusi KOMIPECCOPOB.
AHaJIu3 U OLIEHUBAHUE TEXHOT€HHBIX U IPUPOIHBIX PUCKOB.

5. Ob6ecnieueHre KOM(POPTHBIX YCIOBUM JJIS KU3HU U JIEATEILHOCTH uenoBeka. [lonsTue
KOM(OPTHBIX WM ONTHMAJIbHBIX YCIOBHH. MuKpokiaumar nomenieHuid. OCBeIeHne 1 CBETOBas
cpeZia B IOMEIIIEHUH.



6. [Icuxou3nonornueckre u HProHOMUIECKIE OCHOBBI OE30MTaCHOCTH.

[Mcuxuueckue mpoIEecChl, CBOWCTBA U COCTOSIHHSI, BIUSIONINE HAa 0€30MacHOCTh. Bubl u
YCIIOBUS TPYAOBOH N€ATEIbHOCTU. DPrOHOMUYECKUE OCHOBBI OE30MMACHOCTH.

7. Upe3BbIUaiiHbIe CUTYyallMd U METO/IbI 3AIlIUTHI B YCIIOBUSX UX pPEAJIU3ALIHUH.

O6mmume ceenenns o YC. IToxkap u B3pbIB. ABapuy Ha XUMHUYECKH OTIACHBIX OOBEKTaX.

Pagnanmonnsie  aBapuu. Ilpubopsl panumanvoOHHOM, XMMHUYECKOH pa3BeAKH U
JIO3UMETPUYECKOrO KOHTpOJsl. YUpe3BblUallHbIE CHUTyallMd BOEHHOI'O BpPEMEHM. 3alluTa
HACENICHUsI B YPE3BBIYAMHBIX CUTYalUsX. YCTOWYMBOCTh (PYHKIIMOHUPOBAHUS OOBEKTOB
SKOHOMUKH B UPE3BbIUYAWHBIX CUTYalLIHUSX.

8. YrpaBneHue 0€30MacHOCTBIO KU3HEACSITEILHOCTH.

3akoHOJAaTeNbHbIE M HOPMAaTHBHBIC IPABOBBIE OCHOBBI YIpPAaBIEHUS 0€30MaCHOCTHIO
KU3BHEJEATCIIbHOCTH. DKOHOMHUYECKHE OCHOBBI ympaBieHHs Oe3omacHocThi0. CTpaxoBaHUe
puckoB. ['ocyaapcTBeHHOE ynpaBieHHe 0€30IaCHOCTHIO.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboTh B 3auyeTHBIX B akanem.
eAMHHIIAX yacax
O01as TPy10eMKOCTh I CHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 144
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexruu (JIek) 0,89 32
Jlabopatopusie pabotsl (JIP) 0,44 16
CamocrositeibHas padora (CP): 1,67 60
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3amMeH
(36)
Bunst yueGHOI paboTh B 3aueTHbIX B acrtpos.
SIMHHIIAX gacax
OO0masi TpPyA0EMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,89 24
JlabopaTtopusie padoTs (JIP) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Buja xouTpoJisi: 3auer / 3k3amMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUIIIMHBI
«Uupopmaruka» (51.5.16)

1. eap aMCHUIUIMHBI: TpuoOpeTeHHMe 0a30BBIX 3HAHMH O  COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHAX, a TaKKe YMEHMH W MpPaKTHUYECKHX HaBBIKOB B 00JacTu
UHPOPMATHUKH, HCIOIB3YEMbIX TMPH PEIICHHH HAYYHBIX M MPAKTUYCCKUX BBIYACITHTEIBHBIX
3aJa4 CTyICHTaMH BCEX CHEIMaIbHOCTEH.

2. B pe3yabraTe u3y4YeHHs] UCHUILUIMHBI oOydawinmiicas 1o mnporpaMmme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivmu (OI1K)
u npodeccuonansubiMu (I1K) komnereHusMu:

- CHOCOOHOCTBIO MOHMMATh CYHUIHOCTh U 3Hau€HHE HH(OpMalMM B Pa3BUTUU
COBPEMEHHOT0 MH(OPMAIIMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIONIUE B
ATOM TIporiecce, coO0IaTh OCHOBHBIE TPeOOBaHMS WH(POPMAIMOHHON O€301aCHOCTH, B TOM
YHCJIC 3alIUThI rocynapcTBeHHol TaiiHbl (OK-14);

- CIIOCOOHOCTHIO MPUMEHSTH OCHOBHBIE METOJMbI, CIIOCOOBI U CPENCTBa IMOJIyYEHUS,
XpaHeHus, InepepaboTKu WHGOpPMAlMK, HABBIKM Pa0OThI C KOMIIBIOTEPOM KakK CpEICTBOM
ynpasienus uadopmaruei (OK-15);




- CIIOCOOHOCTBIO paboTaTh ¢ MH(POpMaIUel B TIIOOATBHBIX KOMITBIOTEPHBIX ceTsax (OK-
16);

- CIIOCOOHOCTBIO NMPUMEHSATh HABBIKH cOOpa JaHHBIX, U3YYCHUS, aHaIH3a U 000OIICHHS
HAyYHO-TEXHUYECKON MH(pOpMauu 1Mo TeMaTHKE MCCIEA0BaHUs, pa3padO0TKH U MCIOIh30BaHUS
TEXHUYECKOH JOKYMCHTAIlMM, OCHOBHBIX HOPMATHUBHBIX JIOKYMEHTOB TI0  BOIpPOCaM
WHTEJJICKTyalIbHOM COOCTBEHHOCTH, TIOJTOTOBKH JIOKYMEHTOB K MATCHTOBAHUIO, O0(OPMIICHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pPEelIaTh CTaHIAPTHBIC 3aa4d MPOPECCHOHATBHON MEATETHLHOCTH Ha
OCHOBE MH(OPMAITMOHHOW U OMOIMOTpaPUIECKO KyIbTYphl C MPUMEHEHHEM MH(OPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJOTHMH M C YyYeTOM OCHOBHBIX TpeOOBaHUN WH(OPMAIIMOHHON
6e3omacuoctu (OIIK-5);

- CIOCOOHOCTBIO HCIOJIL30BAaTh COBPEMEHHBIE WH(GOPMAIMOHHO-KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH, TJI00anbHbIe WH(GOPMAIIMOHHBIE PECYpPChl B HAayYHO-HCCIIEIOBATEIILCKOM
JESATSIIBHOCTH B OOJIACTH MaTepUalIOBECHUS W TEXHOJOTMU HAHOMATEPHAJIOB U HAHOCHCTEM
(IIK-1);

B pe3ynbrare ocBOSHUS TUCIUTUTHHBI CTYACHT JOJKCH:

3Hamb:

- cBoiicTBa HH(OPMAIUH, CLIOCOOBI €e XpaHeHHs U 00pabOTKH;

- CTPYKTYpY, IPUHLUIIBI paOOTHl U OCHOBHBIE BO3MOKHOCTH DBM;

- TOIIOJIOTHIO Y apXUTEKTYPY BBIYUCIUTEIIBHBIX CETEM;

- IPUHLIMIIBL AJPECALIMN [10JIb30BaTEIEH, KOMIIBIOTEPOB U PECYPCOB B ceTu MIHTEpHET;

- pa3nuyath U pacmudpossiBaTh [P — ajgpec, ToMeHHOE UMsI KOMIIBIOTEPA;

- a TaKXe BIAJETh HAaBBIKAMHM CAMOCTOSITEIBHOTO PELICHUs 3aJad Ha KOMIIBIOTEPE,
BKJIIOYAIOIIME TOCTAHOBKY 3aJ[aui, pa3pabOoTKy alropuT™Ma U OLEHKY ero 3(h(heKTHBHOCTH;

- CTPYKTYpY, IPUHLUIIBI paOOTHI U OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKH IPOrPAMMHUPOBAHMS;

- CTaHJapTHBIE IPOrpaMMHBbIE 0OecTieyeHus! CBOEH MpodeccnoHalbHOM e TeNbHOCTH;

- aJITOPUTMBI PEIICHUs HEJIMHEWHBIX YPABHEHUI;

- AJITOPUTMBI OJTHOMEPHOM ONTUMH3ALUH;

ymemy:

- MMcaTh ¥ OTJIAXKMBATh IporpaMmel Ha VBA 1o pa3paboTaHHBIM alroputMam;

- IPUMEHATh METOIbI MATEMATUYECKON CTATUCTUKHU JUIs PELIEHUs KOHKPETHBIX 3a/1a4;

- HUCIOJIb30BAaTh TMAaKeThl NPUKIATHBIX MPOrpaMM INpU JajbHEHIIeM OOy4YeHUU U
IIPaKTUYECKOU NEeATEIbHOCTH;

enaoems:

- HaBBIKAMM CaMOCTOSATEJIBHOIO PEIICHHWS 3aJad Ha KOMIIBIOTEPE, BKIIIOYAOIINE
MIOCTAaHOBKY 3ajJjaud, pa3padOTKy aJroputMa MU OLEHKY ero 3(QQeKTUBHOCTH METO/JaMu
MaTeMaTHYeCKOM CTAaTUCTUKU JIJIsl 00pabOTKH SKCIEPUMEHTA;

- METOJaMU PEeAIM3aLiN aITOPUTMOB Ha KOMIIBIOTEPAX.

Kparkoe cogep:kanue 1uCHUUIINHBI

3.1. ApXuUTeKTypa KOMIIbIOTEPOB U KOMITbIOTEPHBIX CETEH:

VCTOPUS Pa3BUTHUS BBIYMCIUTEIBHON TEXHUKHU U NIEPCOHANBHBIX KOMIIBIOTEPOB. KpaTkas
UCTOPUSL Pa3BUTHUSI BBIUMCIUTENIBHOM TEXHUKM U MepcoHanbHBIX KommbioTepoB (I1K).
Boruncnurensnas mammba @on-Heiimana w mamwmba Teiopunra. Paspabotku HopOepra
Bunepa;

apxutektypa IIK, anmapatneie cpenctBa IIK. Mcnomb3yemble CHUCTEMBI CUMCIIEHUS,
AIIeMEHTHl MareMatuyeckoil soruku. OOmee mnpencrasieHue o [IK um ux BO3MOXKHOCTSX.
@®yuknuoHanbHass cxema [IK, MaructpansHO-MonynbHbIM npuHuun nocrpoenus 11K
Amnmnaparnsle cpenctsa [1K: mukponpoueccop, onepatuBHas M K31 MaMsTh, BHEIIHSAS MMaMSTh,
IIMHBI aJpeca, KOMaHJ W JAaHHBIX, TaKTOBBIM reHeparop. [IpMHIUI OTKPBITON apXHUTEKTYpHI:
CHCTEMHas IWHA, pa3psaaHocTh. [lepudepuitasie ycrporicta [1K: kiraBuaTypa, MbIilb, MOHUTOD,
npunTep U ap. OcoOEHHOCTH MpPEACTaBICHUS JaHHBIX HAa MallMHHOM ypoBHe. IIpenmmymiectBa



IU(PPOBOro MpPEICTaBICHUS HHPOPMALUU IEpe AHAIOTOBBIM IPEJCTABICHUEM: BBICOKOE
Ka4ecTBO 3allCH M OTOOpaxeHHs HH(OPMAIMH, MPOCTOTa W HAACKHOCTh ITyOJIMpPOBAHHA
(kommupoBanus) uHGoOpMamuu Oe3 moTepu KadecTBa. CHCTEMBI CUHCICHUS (IECATHYHASA,
JIBOMYHAs, BOCBMEpPWYHAs, LIECTHAALATEpUYHAs), MpaBWiIa IEepeBOJa W3 OJHOW CHUCTEMBI B
JIpyryto. OJEMEHTbl MaTeMaTU4eCKOH JIOTMKU: MOHATHS (OpMarbHOM JIOTUKH, OCHOBHBIE
JIOTUYECKHE ONepaluu U GOPMYJIbI, TOTHUYECKHE OCHOBBI paboThI [1K;

KOMIIBIOTEPHBIE CETH: TOIOJOTUM CEeTeH, MX XapakTepUCTUKHU. KoMmbloTepHas ceTb -
COBOKYITHOCTh KOMITBIOTEPOB M Pa3IMYHBIX YCTPOMCTB, oOecreunBaromnX HH()OPMAIMOHHBIN
OOMEH MEXJy KOMIIBIOTEPaMH B CETH 0€3 HCIOJIb30BaHUS KAKMX-JIMOO INPOMEXYTOUYHBIX
Hocuteneil nadopmanuu. Tomomoruu cereid: 3Be3AHAs, MIMHHAS, KOJblieBas. CeTu 3aKphITOrO
TUIA: JIOKAJbHBIC U pACIpEEICHHbIE CETH, KOPIOpaTUBHbIE ceTU. [IporpaMMHO-TEXHUYECKOE
oOecrieueHue: aJanTep, KOTOPBI YNpaBIsSeTCsl CHELMAIbHOM HporpaMmon JpaiBepoMm;
ONEpaLlMOHHAs CHUCTEMa, YHPABJAIOINAs KOMIIBIOTEPOM, IPEAOCTABISAIOLIMM  PECYpPCHI;
IPOTOKOJIBI - OCOOBIE S3BIKM, HA KOTOPHIX OOMEHHMBAIOTCS WH(pOpMAIMell KOMIBIOTEPHI B CETH
(TCP, TCP/IP, UDP). I'mobansHbie cetu pasiauynoro macimrtaba (WAN —WideAreaNet, MS
Network wu Internet). Bo3moxxHoctn cerm HWHTepHer. OnexkTponHas mouta. JlocTym K
uHpopMalMOHHBIM pecypcaM. Cucrema TtenekoHdepeHUu. Axpecauuss M TPOTOKOJBl B
WHTepHer;

MyJbTHUMEMA — JUAJIOroBas KOMIIBIOTEPHAs cHcTeMa, 00eCcIeyrBaroIasi CHHTE3 TEKCTa,
rpaduky, 3ByKa, pedr U BHJEO. YCTPOWCTBA MyJbTUMeaAHa. TpeOOBaHUS K MYJIBTUMEIUHHBIM
CpeAcTBaM KOMIIbIOTEpOB. PaciimpeHHble BO3MOKHOCTH 00pabOTKH, IpeoOpa3oBaHus, CUHTE3a
uH(popMannu (KOMITbIOTEpHAsT aHUMAIIHs, MOAU(PUKAIUS N300paKCHU, TpeXMepHas rpaduka).
MynbTumMeauiinple nporpaMmsel. IlporpamMMbl penakTUpOBaHMs, MOHTaka 3ByKa M BHJEO.
Buneo-penaktopsl, Monynu criendd(GeKToB, MOHTAXHBIE CTYIHH. DJICKTPOHHBIC MPE3CHTAIHN
(ocHoBHBIE BO3MOXXKHOCTH MS PowerPoint), sTambl co3maHusi Ipe3eHTAlUi, CTPyKTypa
MPE3EHTANN U OCOOCHHOCTH PAOOTHI C PEAAKTOPOM.

3.2. [IporpamMHOe o0OecrieueHue:

CTPYKTypa ONEpAIMOHHBIX CHCTEM, MaKeThl MPHUKIAAHBIX nporpamm, MicrosoftOffice.
Knaccugukarus nporpaMmHbIX cpeacTB. CUCTEMHOE M MPUKIIAHOE IPOrpaMMHOE o0ecTieyeHne
ITK. O630p onepanmonnsix cucreM (OC). IIpunnuns! cozganus u coctaB OC: aapo, uHTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, monynbHblid npuniun noctpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM peknMe. Paborta ¢ oObekrammu
WINDOWS. Spneiku u pabota ¢ HuMu. Ilanku: coznanue, nepeMMEHOBaHNUE; KOMUPOBaHUE U
nepeMenieHrne o0beKTOB (MarnoK W SPIbIKOB), yaajdeHue o0bekToB. Kop3uHa U ee HazHaueHUE.
Hactpoiiku WINDOWS: nata u Bpems, HacTpoiiKa MBIIIM, dKpaHa. DJIEMEHThl TEXHUYECKOTO
cepuca [IK: ycraHoBKka onepallMOHHOW CHUCTEMBI, CO3IaHUE WHIWBUAYABHOW ONEpallMOHHOU
cpebl MOJIb30BaTeNsl, MOJJAEpKKa LETOCTHOCTH MH(OpMAIUM, pacuIMpeHHe U MOJIEPHU3ALUSL
KOH(HTypaIMy anmmapaTHbIX U MPOTPAMMHBIX CPEICTB

TexcroBbiit pegaktop WORD, penakTopsl MareMaTHUECKHX M XUMHUYECKHUX (DOpMYIL.
OcCHOBBI HUCHOJB30BaHUSI TporpamMM oOIIero Ha3HaueHus (KpaTkuil o0030p) Ha mNpumepax
TekcToBOro penaktopa WORD, peaakTopoB MaTeMaTH4eCKUX M XHMHYECKHUX (OpMyI.
OcoOennoctu TekctoBoro penakropa WORD. Bron u pegaktupoBanue tekcra. Konuposanue u
nepemenieHrne 00bEeKTOB, pabora ¢ Tabmunamu. Beibop Buma, pasmepa mpudTa,
dbopmarupoBanne cUMBOJIOB W abO3areB. Kommpoanue dopmata. OCOOEHHOCTH CO3daHUS
CChUIOK, oraBieHud. Co3mgaHue JIOKYMEHTOB pa3iW4HbIX (opM  (CTaHAAPTHBIX U
HECTaHAApPTHHIX). lcrmomb30BaHWe pemakTopa MaTeMaTH4ecKux (OpMyl B  TEKCTOBBIX
JNOKyMeHTax. Pemaktop xumudeckux ¢GopMmys, Ha3HaYeHHME U OCOOCHHOCTH palOTBHI.
KonmpoBanne xumuaeckux (hOpMyJT B TEKCTOBBIE IOKYMEHTHI.

Cucrema ympasnenus 6a3zamu nanHbix ACCESS: co3manne monbs3oBarenbckux CYB/,
dbopmupoBanne 3amnpocoB, or4eToB W (popMm. HHPopmanmoHnHbie cucteMbl. CHCTEMBI
ynpaBieHusi 6aHkamMu u 0a3amMM JaHHbBIX. PensiuonHass mMonxenb MaHHbIX. CTPYKTypa 3aIlucH,
MeToabl Aoctyna K uHpopManun. OOMeH naHHbIMH ¢ apyrumu npuiokenusimu WINDOWS:



TEKCTOBBIMH PEIAKTOPaMU U AJIECKTPOHHBIMH Tabnuiamu. Pensiimonnas 6a3a nanaeix ACCESS.
['maBHOE OKHO, MEHIO KOMaHJ, MaHeldb WHCTPpyMeHTOB. Co3aaHue M OTKpPHITHE 0a3bl JaHHBIX.
BBon u penaktupoBaHue TaHHBIX B PEKUME TaOJIUIIBI U peKUME KOHCTpYKTopa. DopMupoBaHue
3arpocoB. 3apockl IPOCThIE U MHOTOTA0JNYHbIE, 3apOChl ¢ ycioBusAMU. Co3/1aHNE OTUETOB U
dbopm. TexHosorus peanuzamnuu npoctermux 3aaa4d cpeacreamu CYBJl ACCESS.

Pemenne BBMMCIUTENBHBIX 3amad ¢ ucnoib3oBanuem EXCEL: oGpaborka Tabmuil,
MOCTPOCHHE TpauKOB M JAUAarpaMM, BBIYHCIEHHE MAaTPUYHBIX BhIpakeHUW. HaznaueHue
anektpoHHbIX Tabmun (MS EXCEL). OcoGennoctu Ttabmuunoro mnpoueccopa EXCEL u
MCIIOJIb30BAaHUE €ro JJIs pelleHus NHPOPMAIIMOHHBIX U MHXXEHEPHBIX 3a/1a4. TexHuka paboThl ¢
EXCEL. Oxno EXCEL. AGconroTHas W OTHOCHTENbHAas ajpecanusi. BpieneHue sdeek,
nepemMenieHue no padbouemy aucry. Pacuer no ¢opmynam. Konuposanue popmyn. [Tocrpoenue
rpa¢ukoB. Pacuer QpyHKIIMOHAIBHBIX 3aBUCUMOCTEH U MOCTPOEHUE TpadruecKux N300paKeHUH
¢ wucnosb3oBanueM craHAapTHeIX (yHkiuidi EXCEL wu wmacrepa ¢ynkumii. Iloctpoenue
MOBEPXHOCTEN C UCIOJIb30BaHUEM MacTepa Auarpamm. Pabora ¢ tabnumnamu. @opmarupoBaHue,
opopmienue Tabmuu. YwucrnoBele U mOJb30BaTenbckue ¢GopMaThl. CBOAHBIE TaOTHUIIBL
[Toctpoenue auarpamm. Pa3paboTtka u peanuzanys NpoCTEHIINX aITOPUTMOB C UCIIOJIB30BaHUEM
Bo3MokHOCcTel EXCEL(HaxoxaeHne MakCMManbHOrO (MHHUMAJIBHOTO) 3JIEMEHTAa BEKTOpa W
MaTpHIIbl, HAXO0XJEHHE CYMMBI DJIEMEHTOB BEKTOpPAa W MATPHIIBI, BBIYUCICHHE MaTPUYHBIX
BBIPOKCHHM ).

3.3. AIropuT™Mbl 1 OCHOBBI IPOIPaMMHUPOBAHUS:

AJTOpUTMBI, TUIIBI ANTOPUTMOB. [loHATHE anropuTMa U ero cBoiicTBa. CriocoObl 3anucu
ITOPUTMOB. MOTyTbHBIN IIPUHIIUII TIOCTPOCHHUS AITOPUTMOB U TIPOTPAMM.

XapakTepUCTUKU S3bIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYpbl U TMPUHIUIIBI
CTPYKTYpPHOTO IHporpammupoBaHusi wunoctpauus. CTpyKTypHOE HIpOrpaMMHUpPOBAHUE, €ro
ocoOeHHOCTH. TexHonorus OOBEKTHO-OPUEHTHPOBAHHOTO IMPOTPAMMHPOBAHUS; CBOMCTBA
SI3BIKOB: HACIIEIOBaHHUE, UHKATCYISIIUSA, ToauMopdu3m. TToHATHS S3BIKOB: KJIacChl U OOBEKTHI.
OBouoLUSA U KIacCUPHUKAIMS A3bIKOB IpOorpaMMupoBanus. [ToHATHS TpaHCIAIMH, KOMITUIISALIH,
UHTEpIIpEeTallud, HUX pa3nuuus. ba3oBble anropuTMuyeckue KOHCTPYKIUH (CIelI0BaHuE,
BETBJICHUE, IIOBTOPEHME), HpUMepbl uX peanu3auud. OCHOBHBIE KOHCTPYKIMM SI3bIKOB
IPOTPaMMHUPOBaHUS. SI3BIKH TPOTPAMMHUPOBAHUS BHICOKOTO YPOBHSI.

BbruncnuTenbHble aaropuTMbl M IIpOrpaMMHbIE peanu3anuu Ha VBA mis oOpaboTku
uHpopmanuu Ilponecc pemenus 3agau Ha komnbloTepax. [IporpammupoBanue Ha si3pike VBA:
OCHOBHBIE OIIEpaTOpPHI SA3bIKa, Mpolenypsl U GyHKIMU. Pa3paboTka u peamu3arusi NpocTeHImx
IropuTMOB 00pabOTKM HH(pOpManuK (pemieHne 3agad ¢ OJHOMEPHbIM M MHOTOMEPHBIM
o0beMoM uH(popManuu). UncaeHHble METO/Ibl aHaIM3a OJJHOT'O HEIMHEHHOr0 ypaBHEHMS: TIOUCK
KOpHEW, pelleHHe 3aJaud OJAHOMEPHON ONTUMHU3alUU (HAaXOXJAEHHE TOYEeK MakcuMyMma U
MUHMMYyMa (GYHKIMK). MeToJbl CTaTUCTUYECKOH 00paOOTKH pe3ybTaTOB M3MEPEHUH OIHOU
BEJIMYMHBI: BBIYUCIICHHE TOYCUHBIX (CPEIHETO, IUCIIEPCUH, CTaHAAPTA) U HHTEPBAJIBHBIX OLEHOK
CIIy4allHOM BEJIMYHHBI.

3.4. 3amuTa nHpOpMaIuu:

AJTOpUTMBI 3alIUTH HH(GOPMALIUK: METOJIbI 3aIIUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pbOa
¢ HumH. [loHsATHE 6€30MacHOCTH KOMIBIOTEPHOM HMH(OpMalIMU: HAJEKHOCTh KOMIIBIOTEpA,
COXPAaHHOCTh JAHHBIX, 3aIlUTa OT BHECEHUS W3MEHEHHH HEYNOJIHOMOYEHHBIMU JIUIIAMHU,
COXpaHEHHE TaillHpl NEPENUCKH B JJIEKTPOHHOW CceTH. Meroasl peanu3aluu  3aliuThl
uHpOpMaLlMU: TPOrpaMMHbIE, ammapaTHbIE, OpraHM3alUOHHBbIE. VCTOpHs BO3HHMKHOBEHUS
BUPYCOB U aHTUBUPYCOB. CIIOCcOObI 3apakeHus, 3alUThl U 00prOBI ¢ Bupycamu. OcobeHHOCTH
paboThl aNrOPUTMOB BHPYCOB: PE3UACHTHOCTb, IMOJUMOPGHUYHOCTE U caMoIlu(ppOBaHHE.
KomneloTepHbsle BUpYCHI, X crienuduka U aHTUBUpYcHbIe porpammsl (Kacnepckuii, Dr. Web,
Avast, AVG). CnocoObl mu¢ppoBaHus U mnepeaayd UHPOPMALUU HA JaJbHHE PACCTOSHHSL.
OTKpBITHIN U 3aKpBITHIN KTt0uM mudpoBanus. [lepparmeHTanus qucka.

4. O0beM y4eOHOM JUCHUTIINHBI



Bunpl yueOHOI paboThI B 3ayeTHBIX B akanem.
eIMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJIUTOPHBIE 3aHSATHSL: 1,33 48
Jlaboparopusie paboTs (JIP) 1,33 48
CamocrositesibHas padora (CP): 1,67 60
Bu1 kKoHTpOJIsI: 3a4€T / IK3aMeH 0,0 3ayer
Bupl yueOHO# paboTh B 3auetHbIx B actposn.
SAMHUIIAX gacax
O011as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
JlabopaTtopusie paboTs (JIP) 1,33 36
CamocrositesibHas padora (CP): 1,67 45
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ader

AHHOTauus padoyeii NporpaMMsbl JTMCHUTLIMHBI
«MarepuaJjioBeieHue u 3amurTa ot koppozun» (b1.5.17)

1. Ieau AMCUUILINHBI:

- IpUOOpETEHNE CTYIEHTAMU 3HAHUM, O3BOJISIOIIUX OLICHUBATh IOBE/IEHHE MaTepHaloB
B YCJOBMSX OJKCIUTyaTalMd, BBIOMpATh MaTepual U TEXHOJOTHIO €ro oOpaboTKU C LEJbI0
HOJY4YeHUs 3aJJaHHOM CTPYKTYpbl M CBOMCTB, 00ECHEUMBAIOIIMX BBICOKYI HAJEKHOCTh U
JIOJITOBEYHOCTDH U3JICIIHIA,

-03HAaKOMJIEHHE CO Croco0aMu OLIEHKM M TPOTHO3UPOBAHUS  SKCIUTyaTallMOHHBIX
CBOWCTB COBPEMEHHBIX MaTEPHAJIOB;

- U3y4YE€HUE METOJIOB U CPEJICTB HCIBITAHUH U IUAarHOCTUKHU COBPEMEHHBIX MaTepHUasoB;

- O3HAKOMJICHHE C TEXHOJOTMSIMH IPOU3BOJCTBA TIOTOBBIX H3JIEIMM Ha OCHOBE
COBPEMEHHBIX MPOMBIIUIEHHBIX MaTEPUATIOB.

2. B pe3yabraTe wu3yYeHUs IUCHMILUIMHBI OOYy4YalOLIMiici 1O mporpamMme
0akajaBpuaTa J0JIKEH:

Obnaoams cnenyronumu o0mekyabTypHbiMu (OK), obmenpodeccnonansusiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CITIOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLMIUIMH, JAMCUUIUIMH OO0IIenpoecCHOHaIbHOIO IMKJIa B 00beMe HEOOXOJUMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOJIXOZOB, METOJOB M pE3yJIbTaTOB MAaTEeMaTHMYECKOI'0 aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

— CHOCOOHOCTBIO pelllaTh CTaHJIAPTHBIE 3a/a4d MPOQPECcCCHOHATBHON JEesATeIbHOCTH Ha
OCHOBe HH(OpMaMOHHON 1 OubnIHorpaduyeckoi KyJIbTypbl C IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJOTHM M C Yy4eTOM OCHOBHBIX TpeOoBaHUH HH(OPMAIIMOHHON
6e3omacuoctu (OITK-5);

- CIIOCOOHOCTBIO HCIIOJIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJOTHH, Trj00anbHble HWHGOPMAIMOHHBIE pECcypchl B  HAyYHO-HMCCJIEI0BATEIbCKOU
NeSITeIbHOCTH B OOJIACTH MaTE€pHAaJOBEICHUS U TEXHOJIOTMHM HAHOMATEPHAJIOB M HAHOCHUCTEM
(TIK-1);

3Hamy:

- OCHOBHBIE KJIaCChl MaT€pHaNIOB MO Pa3IMYHbIM IIPU3HAKAM;

- CTPYKTYpY, COCTaB U CBOWCTBa ((U3MYECKHE, XUMHUECKHE, HKCIUTyaTal[MOHHBIE)
OCHOBHBIX (DYHKIIMOHAJIBHBIX MaTE€pPHAJIOB;

- TEXHOJIOTMH MOJYy4YeHHs U 00paOOTKU OCHOBHBIX (DYHKIIMOHAIBHBIX MaTEPUAIOB;




- NPUHLMUIB BBIOOpAa W COYETAHUS  PA3TUYHBIX (YHKIIMOHAIBHBIX MAaTepUAIOB B
IIPOMBIIIJIEHHBIX YCIOBUSAX;

ymemo:

- CpaBHMBATh pPa3JIM4YHble (PYHKUMOHAIBbHbIE MaTEpUAIbl IO TEXHOJOTHUYECKUM H
SKCIUIyaTallMOHHBIM I1OKa3aTeNsIM;

- OCYWIECTBIIATH BBIOOp  (YHKIIMOHAJIBHOTO MaTepuana sl 3aJaHHBIX YCIOBHUH
JKCIULyaTaluu;

- TPOTHO3MPOBATh  TOBEACHUE pA3JIMYHBIX  (YHKIMOHAJIBHBIX MAaTEPUAJIOB TIPHU
3KCIUTyaTaluu;

BIAOEMmb:

- METOJaMU aHaJIM3a CBSI3U CBOWCTB MaTepuaja C €ro COCTaBOM U CTPYKTYpPOU;

- HaBBIKAMH U YMEHUEM OPraHHM3alliy U MPOBEICHHS MMOMCKa HH(POPMAIMK O MaTepraiax
C 3a/IaHHBIMHU CBOMCTBaMHM C uctoiab3oBanueM pecypcoB HTb u Untepuer-pecypcos.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

MartepuanoBeneHue Kak Hayka: Ield, 3aJayd W 3HaueHue AUCHUIUIMHBL OOIue
TpeOOBaHUs, NPEABABIEMbIE K MaTepuasaM B 3aBUCUMOCTH OT YCIIOBHM HCIOJIb30BaHUS WU
sKcIuTyaTanuu. Pa3Butue Hayku o marepuanax. Poigb pycCKHMX YYeHBIX B pPa3BUTHHU HAyKH.
Joctuxenust B 001acTi co37aHMsI HOBBIX MAaT€pPHAJIOB, UX NPUMEHEHHs. 3HAUEHUE MaTepHaloB
B Pa3BUTUU XUMUKO-TEXHOJIOTHYECKUX MPOLIECCOB U 00ECTIEYEHUH UX OE30I1aCHOCTH.

OcHOBHbIE MOHSTHSI O CTPOCHHUH, CTPYKTypE€ M CBOWMCTBAaX MaTepuaioB. MeTobl
U3Y4YEHUsI CTPYKTYphl M CBOWCTB MarepuasioB. CrtpoeHune MarepuanoB. OCHOBHBIE THIIbI
KPUCTANIMYECKUX pemieTok. Kiaccudukanus KpUCTaIIOB MO THUIAM CBSI3U. AHU30TPOMUS
cBOICcTB KpucTamuioB. CTpoeHue peaabHbIX KpUCTAILIOB. JleeKThl pearbHbIX KPUCTALIIOB U UX
BIIMSIHME HAa CBOMCTBA METAJUIOB U CIu1aBoB. CBoiicTBa auciokanuid. Kpucramimzanus MeTamioB
n cmiaBoB. CaMmonpou3BojibpHas KpucTaundzanus. HecamonpousBoibHas KpUCTAUIM3ALUSL.
AMopdHbIEe MaTepUab.

DU3NKO-XUMUYECKUE OCHOBBI MaTepHuanoBeieHnss. OCHOBBI TEOPUH CILIABOB./luarpamMmmsl
COCTOSIHHS CIUIaBOB. Te€pMHHBI M ompeneneHus. JluarpaMMbl - «COCTaB-CBOMCTBO». Pa30BbIi
COCTaB CIUIaBOB. 3aBUCHUMOCTb MEXJy CBOMCTBAMH CILJIaBOB U THUIIOM JIHAarpaMMbl COCTOSTHUS.
[MpaBuno H.C. KypnakoBa. CsoiictBa marepuanoB. Ilokazarenu cBoiictB. Krnaccuduxarus
cBoiicTB. Mexanuueckue, pu3nuecKkre, XMMUUECKHE, SKCIUTyaTallUOHHbIE U TEXHOJIOTMYECKHE
cBoiicTBa MaTtepuanoB. [loka3aTenn MeXxaHMYECKHX CBOWCTB, ONpPENENISIeMbIe MPU CTAaTUYECKUX
UCIBITAaHUSAX HA pacTsKeHue U U3rud. Merobl ornpeieneHtsi TRepAOCTH MaTepUalloB.

Mertannnueckue matepuansl. JKene3o u crnaBel Ha ero ocHoBe. CTanum W YyTyHBI.
Kenesoyrnepoauctsie crnaBel. CTPYKTypbl CIUIABOB JKEJI€30-yIiIepol. JluarpaMMbl COCTOSIHUS
xKenezo-eMeHTUT. KoMMOHEeHThI, ¢a3bl M CTPYKTYpHBIE COCTaBISIONIME cTaled M OenbIX
YyI'yYHOB.

KoHCTpyKIIMOHHBIE METAININYECKUE MaTEpUaibl. Y TIIEPOJUCTBIE U JIETUPOBAHHBIE CTAJIH.
Knaccudukanus craneif, onpeneneHue MOHATHS KauecTBa cTanu (TpeOoBaHHMsS K KadyecTBY).
Bnusinue yrieponia v MOCTOSHHBIX (TEXHOJIOIMUYECKHX) MPUMeECEei Ha Ka4yecTBO CTalM, METOJIbI
yIy4llIeHUs KayecTBa CTaid (MOBBILIEHHE €€ KOHCTPYKIMOHHON NpOoYHOCTH). BiusHue
JETUPYIOIINX AJIEMEHTOB Ha CBOMCTBA cTainu. JlMarpaMMbl COCTOSIHHS YKEJE€30-JIETUPYIOIIMIMA
anemeHT. Kouctpykunonuesle  cramu.  MHctpymenrtanphble  cramu.  Knaccudukanus
YTIEPOAMCTHIX U JIETUPOBAHHBIX CTaJEH.

Teopust ¥ mpakTHKa TEPMHUECKON M XMMHMKO-TEPMHUYECKOH OOpabOTKM METaJIoB U
cruaBoB. [Ipuposna, MeXaHuU3M M YCIOBHS NPOTEKAHMsI CTPYKTYPHBIX NPEBPAIICHUNA B CTAJIM.
Bunel Tepmuueckoii o6paboTku cranu. BinusHMe TepMuueckoil oOpaboTKM Ha MeXaHWYeCKHe
cBoiicTBa cTanmu. Pdusznyeckre OCHOBBI XHMHUKOTEPMHUECKOW 00paboTku. Buabl u crocoObl
nemeHTauu. Jngp¢dy3noHHoe HAchIIEeHHE MOBEPXHOCTH HEMETaUIaMU. A30THPOBaHHME CTAJIH.
Huddysuonnas metasumsanus. HoHHas XuMuko-repMmuyeckas oOpaboTka. IlepcriekTuBbl
pPa3BUTHUS XUMHUKO-TEPMHUECKO 00paboTku. {uddy3noHHoe ynaneHue mpuMecen.

[{BeTHBIE METAIIBI U CIUIaBBI Ha UX OCHOBe. OOIIas XapakTepUCTUKa U KilacCU(pUKALIUA
MeAHbIX cIIaBoB. JlaTyHu, OpOH3BI, MEAHO-HUKEJIEBbIE CIUIaBbl. AHTU(QPUKIHOHHBIE



MeTtajuinyeckue  marepuansl.  OOmas — XapakTepuCTHKa  alIOMMHUEBBIX  CILJIABOB.
Jedopmupyembie alllOMUHUEBBIE CIUIABBL, JIUTHEBBIC ATFOMUHUEBBIE CIUIABhI. | paHyIMpOBaHHBIE
cruaBel. OOImIas XxapakTepuCcTUKa MarHUEBBIX CIUIaBoB. JleopMupyemble MarHueBbIE CILIABBI.
JIuTheBple MarHueBbl€ CIUIABbl. BilMsHUE JIETMPYIOUNIMX JIEMEHTOB CTPYKTYpPY M Ha CBOMCTBA
TUTAHOBBIX CILIaBOB. bepmiuii U cruiaBsl Ha €ro ocHOBE. TyroruiaBkue METajulbl U CILIaBbl Ha
UX OCHOBE.

Hemerannuueckue wmartepuansl. Marepuansl Ha OCHOBE  BBICOKOMOJIEKYJISIPHBIX
coeauHeHuil. CTpoeHHe M CBOHCTBA IOJIMMEPOB. TepMOpeakTHUBHBbIE W TEPMOIUIACTHUYHBIE
noiaumepsl. CTpoeHue M CBOHCTBa IutacTMacc. OCHOBHBIE Pa3HOBMJIHOCTH IPOMBIIIJIEHHBIX
HOJMMEPOB M IJacTMacc. ApPMHUPOBaHHBIE IOJUMEpPHBbIE MaTepHuaibl. ['a30HaNOIHEHHBIE
IUIACTMACCHI.

Kepamuueckue Matepuasbl. KOHCTpYKLMOHHAs, MHCTPyMEHTalbHas W TEXHHUYECKas
kepamuka. Heopranmueckoe crekno. Knaccupukanus cTekoa MO Ha3HA4YeHUIO W 00jacTu
npumMenenus. Cutamnsl. ['padur. AcGect. CBoiicTBa 1 006J1aCTH IPUMEHEHUS.

Komnosunmonnsie wmatepuansl (KM). OOmast XxapakTepuCTUKa KOMITO3ULIMOHHBIX
marepuasioB.  [ucnepcHo-ynpouennsie KM, cnoucteie KM,  BosokHucteie  KM.
Komno3unuonHnele Marepuajibl Ha MeTaIMdecko M Hemeramimdecko ocHoBe. CAII
(crieyueHHBIE ~ ANIOMUHHUEBBIE TMOpolIKM). Kepamuueckue KOMIIO3ULMOHHBIE MaTEPUATIBL.
['uOpuiHbIE KOMITIO3ULIMOHHBIE MATEPHAIIBI.

DKOHOMHUYECKH 00OCHOBAHHBIN BEIOOpP MaTepHUasIoB AJisi KOHKPETHBIX LeseH.

Bb1060p KOHCTPYKLIMOHHBIX MaTEpUaNIOB JUIsl KOHKPETHOIO TEXHOJOTHYECKOro IMpoliecca.
Kpurepun u anroputM BblOOpa KOHCTPYKLMOHHBIX MAaTe€pHajoB. DKOJIOTMYECKHE AaACHEKThI
MaTepHaJIOBEICHHS U 3aIIUThl METAJUIOB OT KOPPO3UH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunel yue6HOI paboTh B 3ayeTHBIX B akanem.
eIMHHIIAX gacax
O01asi TPYA0eMKOCTh JHCHHUILIMHBI N0 Y4e0HOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTrueckue 3anstus (I113) 0,44 16
CamocrositesbHas padora (CP): 1,67 60
Buj KOHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer
Bunsl yueOHol paboThI B 3ayerHBIX B actpon.
eIMHUIIAX qacax
Oo0masi TPyA0EMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
AyIUTOPHBIE 3aHSITHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3austus (I113) 0,44 12
CamocrositesbHas padora (CP): 1,67 45
Bujx koHTpoOJs: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«Cranpaprusanus u ceprupuxkanus» (b1.5.18)
1. Heabp TMCHUIIMHBI: TPUOOpPETEHHUE CTYJECHTAMH 3HAHUN MO OCHOBaM METPOJIOTHH,
CTaHIAPTH3AIUH, CCPTHPUKAIIIN U YIIPABICHUS KAYECTBOM.
2. B pe3yabtate wu3yYyeHHs [UCUHUIJIMHBI O00y4yamoliuiicsi 10 Mporpamme
0akaJjlaBpUaTa J10JI7KeH
Obnadame cnenyrommmu  o0mekynsTypabiMu  (OK), obmenpodeccuonansubivu  (OIIK) u
npodeccuonanbabiMU (I1K) komneTeHIMIME




- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH, JUCIHMIUIAH 00menpodecCHOoHaIbHOrO IHMKIa B 00beMe HEoOXoauMOoM B
npoeCCUOHATIBHON ~ JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXO/J0B, METOJOB M pE3YyJbTaTOB MAaTEMATUUYECKOTO aHaiu3a U
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIIepUMeHTanbHoro uccienoBanus (OI1K-1);

- CIOCOOHOCTBIO TNPUMEHSATh HAaBBIKM MCIOJNb30BAaHUS IMPUHLIMUIOB M  METOIUK
KOMIUIEKCHBIX HCCIIEIOBaHUM, MCIBITAHUM M JAMAarHOCTMKM H3EIUi W3 HAaHOMAaTepUaloB HU
IPOIIECCOB WX NPOM3BOJACTBA, OOpabOTKM W MOAM(HKAIMK, BKIOYAas CTaHIApTHBIE U
ceprudukanronnspie ucnsitanus (ITK-3);

- CIIOCOOHOCTBIO NPUMEHSTHh HABBIKM HCHOJb30BaHUS (1O PYKOBOJCTBOM) METOJIOB
MOJICJIUPOBAHMs, OLIEHKH, IPOTHO3UPOBAHMUS U ONTUMH3ALMU TEXHOJIOTMYECKUX IMPOLECCOB U
CBOMCTB HAaHOMAaTEPHAJIOB, CTAHAPTH3ALUH U cepTUHUKANUU MaTepraioB u npoueccoB (I[1K-4);

- CIOCOOHOCTBIO TNPHMEHATh HABBIKM HCIOJb30BAaHUS TEXHOJOTHYECKUX OIEpalui,
000pyI0BaHNs, HOPMAaTUBHBIX U METOJUYECKUX MATEpUaIOB 110 TEXHOJIOTMYECKON IOJIrOTOBKE
IIPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTUPHUKAIIMM OCHOBHBIX TUIIOB HAHOMAaTEpUAJIOB
¥ HAaHOCHCTEM HEOPTaHWYECKOH M OpPraHMYECKOW MPUPOIBI (TBEPHBIX, KUAKUX, TEIe00pa3HbIX,
a’p030JIbHBIX), BKIIIOYAsi HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHbBIE MOKPBITHS, a TAKXKE U3JETUN
Ha UX OCHOBE U IPOLIECCOB IOJIyYEHUS C IIEMEHTaMU HKOHOMUYECKOTO aHalIW3a U YYETOM
IpaBUI TEXHUKU O€30MaCHOCTH, MPOU3BOJICTBEHHON CaHUTApHM, MOXKapHOH Oe30MacHOCTH U
HOpM oxpaunbl Tpyaa (ITK-6).

3. Kpatkoe coaep:kanue JMCHUILINHBI:

1. Beenenue
[Ipeamer merposoruu, cTranfapTu3aluuu U ceprudukanuu. KpaTkue nctopuyeckue CBEACHUS.
3amauu ¥ MECTO Kypca B ITOJATOTOBKE 0aKalaBpa TEXHUYECKUX HAYK.

2. OCHOBBI METPOJIOTHH
Mertponorus - Hayka 00 u3MepeHusx. Poib u 3HaueHHe N3MEPUTEITFHON TEXHUKU M METPOJIOTUN
B TOBBIIIEHUM KadyecTBa MNpoRyKIMH. OCHOBHBIE TMOHATHA B 00JacTH METPOJIOTHH.
Knaccudpukanus wmszmepenuil. OCHOBHbIE (U3NYECKUE BEJIWYMHBI, MU3MEPSIEMble B XUMUU U
XUMHUYECKOM TexHosornuu. CpencrtBa u3MepeHM M uX BUAbL [lorpemHocTd M3MEpeHHi.
[IpaBoBbIE OCHOBBI METPOJOTHYECKON JesTeNbHOCTH. OTBETCTBEHHOCTh 3a HapyllIeHHE
3aKOHOJIATeNbCTBA 10 MeTpoJiorud.  [ocynapcTBeHHass ~ MeTpojoruyeckas — Ciyoa.
MexnyHapoaHast METPOJIOTHS.

3. Crannapruzanus
CylHOCTh CTaHIAPTH3AlMM W €€ poiib B oOecniedeHUH dS(PPEKTUBHOM XO35HCTBEHHOU
nesarenbHOCTH. OCHOBHBIE TOHATUS M ONpeAeleHHs B 00JacTh CTaHAapTH3aluu. MeTobl
ctanpapTu3auuu. HopmaTtuBHBIE JOKYMEHTHI 1o cTranaapTtu3auuu. Cranpaptuzaunus B PO.
I'ocynapcrBennas cucrema crannaprusanuu (I'CC).

Cranmaptuzanus B pa3andHbx oonactsax. Ctanaaptusaius u skonorus. CTanmapTusamms yCyr.
CrangapTu3anys B XMMHUYECKON IPOMBILIUIEHHOCTH. MeXIyHapoAHas CTaHAApTHU3aLus.

4. OcHOBBI yHpaBieHUs! Ka4eCTBOM

[Tenu u 3agaun ynpaBiIeHUs] KAYECTBOM B YCJIOBMSIX PHIHOYHON AKOHOMUKH. OCHOBHBIE ITOHATHS
U OmpefeleHrs B o0JacTW ynpaBlieHUs KauecTBOM. KauecTBO M KOHKYPEHTHOCHOCOOHOCTh
POAYKIUH. DKOHOMUYECKHE POOIeMbl KauecTBa.
VYnpasnenue kauectBoM B Poccniickoit @denepanuu. KoHTposib kauecTBa U €ro pa3sHOBUIHOCTH.
BocemMp npuHIMNOB MeHemKMeHTa KadecTBa. CTaTMCTUYECKHME METONbI, HCIOJIb3yEMBIE B
VOpaBIE€HUH KayeCcTBOM. YTpaBl€HHE KadeCTBOM B XHMHUYECKOM IPOMBIIUIEHHOCTH.
VYipaBneHne KadecTBOM Ha MEXAyHapogHoM YypoBHe. CraHgapTu3aunMs U YIpaBJICHHE
KayeCTBOM.

5. Ceprudukanus
OcHoBHblEe 3amauM cepTUdUKaAUKM, TepMUHBI U ToHATHUA. OOs3arenbHas W J10OPOBOJIBHAS
ceprudukanys. Pons ceprudukannu B obecriedeHu KauecTBa MPOAYKIUU U YCIYT.



OcHOBHbIC TNpHUHIMIEI cepTUukanuu. [lopsAmoK W TpaBWia NPOBEACHHUS CEPTUGHKALUH
npoaykiuu. Oprassl o ceptudukanuu npoxykiuu. Mcnbirarensusie 1aboparopun. CUCTEMBI U
cxembl cepruukammuu. CucremMa aKKpeAWTallMU HCIBITAaTENbHBIX —Jlaboparopuil. 3HaK
COOTBETCTBHSL.

[IpaBoBeie ocHOBHI cepru¢ukanuu B Poccun. Ceprudukanuss Ha MEXIyHApOIHOM YPOBHE.
Ceprudukanus cucreM obecrieyeHus KauecTBa. DKojoruueckas cepruduxanus. Ceprudukanus
NPOIYKIUH B 00JIACTH XUMHYECKOH TEXHOIOTHH.

4. O0beM y4eOHOMH JUCHHILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh M CHUILIHHBI 110 Y4€0HOMY ILIAHY 2,0 72
AYJIUTOPHBIE 3aHSATHSL: 0,89 32
Jlexuuu (Jlek) 0,44 16
[Tpaktnueckue 3austus (I113) 0,45 16
CamocrositesibHas padora (CP): 1,11 40
Bua xoHTpoJIA: 3auer / IK3aMeH 0,0 3ader
Bunel yueGHOI paboTh B 3ayeTHBIX B actpon.
eAMHHIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 54
AYJAUTOPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3austus (I113) 0,45 12
CamocrositesibHas padora (CP): 1,11 30
Bua xoHTpoJa: 3auer / 3K3aMeH 0,0 3ader

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«Kommnosunuonnsie marepuanas (b1.5.19)

1. Hegb AUCHUIUIMHBI: 03HAKOMUTH CTYJEHTOB C OCHOBHBIMH THIIAMH COBPEMEHHBIX
KOMITO3UIIMOHHBIX MaTE€PUAIOB, UX (U3UKO-XUMHUECKUMH CBOMCTBAMHU M METOJJaMU MOJTyUYESHHUS,
MO0Ka3aTh NEPCIEKTUBHbBIE HANPABJICHMSI Pa3BUTHS KOMIIO3UIIMOHHBIX MaTEpHaOB.

2. B pe3yabraTe M3y4YeHUsl IUCHMILUIMHBI O0y4YalOLMiici 1O mporpamMmme
0akajaBpUaTa J0JIKEeH:

Obnaoams cnenyromuMu oomekyabTypHbiMu (OK), obmenpogeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUIUINH, JUCHMIUIMH oOumenpodeccuoHaIbHOr0 IHMKIa B 00beMe HeoOXOIuMOM B
npoeCCUOHATIBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMaTHMYECKOI'0 aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CIIOCOOHOCTBIO MPUMEHSATH OCHOBBI METOOB MCCIIEOBAHMS, aHAIN3A, JUATHOCTUKH U
MOJIETTUPOBAHUSI CBOMCTB HAHOMATEpPUAIOB M HAHOCHCTEM HEOPraHWYECKONM M OpraHuYeCcKoi
IOPUPOIBI, B TBEPJIOM, KUAKOM, I'eJIc00pa3HOM, a3p0O30JIbHOM COCTOSTHUH, BKJIIOUYasi HAHOIUIEHKU
Y HaHOCTPYKTYPHPOBAaHHBIE MOKPBITHS, BHYTPEHHNUE U BHEIIHUE IPAaHULIbI pazjiena ¢a3, a Takxke
(U3MYECKUX U XUMHYECKUX MPOILIECCOB B HUX WM ¢ ux ydactueM (OIIK-3);

- CIOCOOHOCTBIO HCHOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TJI00anbHble HH(GOPMAIMOHHBIE PECypchl B HAayYHO-HUCCIIEIOBATENLCKOM
JEeSTEIbHOCTH B 00JIAaCTH MaTepuaioOBENEHUS W TEXHOJOTMU HAHOMATepHalOB U HAaHOCHCTEM
(TIK-1);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEpPHAJOB U HAHOCHCTEM
HEOPTraHUYECKON (METAIUIMYECKUX U HEMETAUIMYECKMX) U OpraHu4YecKod (MOJMMEpPHBIX U
VIJIEPOJHBIX) TpUPOABl  (TBEPABIX, KHUIAKUX, TeEIeOOpa3HBIX, ad’pPO30JIbHBIX), BKIIOUAs




HAHOIUJIEHKW M HAaHOCTPYKTYPHUPOBAaHHBIE MOKPBITHS, AJI PELIEHUs MPOU3BOJACTBEHHBIX 3ajady,
BJIQJICHUEM HaBBIKAMU BBIOOpa ATHUX MaTEpPUAIOB I 3aJaHHBIX YCIOBUU HKCIUTyaTallud C
y4eToM TpeOOBaHUI TEXHOJIOTMYHOCTH, SKOHOMHYHOCTH, HAJIEKHOCTH U JIOJITOBEYHOCTH,
9KOJIOTHYECKUX mociencTBuil ux npumenenus (I1K-5).

3Hamy:

- OCHOBHBIE TUITbI KOMIIO3UIIMOHHBIX MAaTEPHAJIOB;

- (pu3MKO-XUMHUYECKHE OCHOBBI CO3/IaHUS KOMITO3UI[MOHHBIX MaTEPUaJOB;

- OCHOBHBIC XapaKTEPUCTUKU U CBOMCTBA KOMIO3WLMOHHBIX MATEPHAIOB PA3ITUYHOIO
Ha3HAYCHMUS;

ymemy:

- BBIOMPATh KOMIIO3UIIMOHHBIE MaTepUabl i1 KOHKPETHBIX LIeTei;

enademsn:

HaBbIKAMHU AaHallM3a HAyYHO-TEXHUYECKON IUTepaTypbl B 0OJACTH KOMITO3UIIMOHHBIX
MaTepuasos;

METOJIaMU  MPEJACTABICHUS JUTEPATypHBIX U OKCHEPUMEHTANbHBIX CBEACHUU O
CBOMCTBAxX, METO/aX IMOJIYYEHUS M O0JACTAX MPUMEHEHUSI HAHOMATEPUAIOB U HAHOCTPYKTYpP B
BUJE pedeparoB, OTYETOB, JOKIIAJOB U MTPE3ECHTAIIHIA.

3. KpaTkoe conep:kaHue TUCHUTLIAHBI

1. O6mmas xapakTepucTHKa KOMIIO3UIIMOHHBIX MaTepuaaoB. B3auMopaeiictBue MaTpuIlbl U
HAIOJHUTEJIS.

2. lucniepcHO-yIPOYEHHBIE, CIOUCTHIE, BOJIOKHUCTHIE KOMITO3UIITMOHHBIE MATEPHAIIBI.

3. KoMno3unmoHHble MaTepralibl Ha METAIUIMYECKON U HEMETAJUIMYECKOM OCHOBE.

4. CAII (cnieyeHHBIC aTIOMHUHHUEBBIC TTOPOIIIKH ).

5. Kepamnueckue KOMITIO3UIIMOHHBIE MAaTEPHAIIBI.

6. ['uOpuHbIe KOMITIO3ULIMOHHBIE MATEPUAIIHI.

7. HanokoM1o3uTsl, ux 0c00eHHOCTU. OCHOBHBIE THUITBI HAHOKOMITO3UTOB,
MEPCHEKTUBHBIX ISl MPAKTUYECKOT0 UCIIOJIb30BaHUS B HACTOSAIIEE BPEMSI.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunsl yueOHol paboThI B 3ayerHBIX B akanem.
SIMHHIIAX qacax
Oo0masi TpPyA0EMKOCTb JMCIHMILJIMHBI 110 Y4eOHOMY ILIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) 0,44 16
[Tpaktuueckue 3austus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,11 76
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLICHKOM
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX qacax
Oo0masi TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyIMTOPHBbIE 3aHSITHS: 0,89 24
Jlexm (Jlek) 0,44 12
[TpakTnueckue 3anstus (I113) 0,45 12
CamocrositesbHas padora (CP): 2,11 57
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIIMHBI
«DU3NKO-XUMHSI HAHOCTPYKTYPHPOBaHHBIX MaTepuanos» (b1.5.20)
1. Heab aucuMNIMHBI: 00yYeHUE CTYICHTOB (DPM3MKO-XMMHYECKHM 3aKOHOMEPHOCTSIM
(dbopMUPOBaHNS HAHOCTPYKTYPUPOBAHHBIX MaTepHajIoB, 03HAKOMJIEHUE CTYJIEHTOB C OCHOBHBIMU




KJIJacCaMHM HAHOYACTHUIl U HAaHOMAaTepHaioB, UX (U3UKO-XMMHUYECKUMHU CBOMCTBaMH, a TaKXKe CO
CIIOKHMBIIMMHUCS U TIEPCIIEKTUBHBIMU 00JIACTSMH MTPUMEHEHHUSI HAHOMATEPHAJIOB.

2. B pe3yabraTe wu3y4YeHHs UCHUILIMHBI oOydamluiics 10 mporpaMmme
O0akajiaBpHaTa JI0JI2KeH:

Obnaoams cnenyromumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTHIO K caMOOpraHu3aiuu u camoobpasoBanuio (OK-5);

- CIOCOOHOCTBIO K KYJIIBTYPHOMY MBIIUICHHIO, K OOOOIICHHUIO, aHAIHU3Y, BOCIPHUSITHIO
uHOpPMaIKH, IIOCTAHOBKE LIEIH U BBIOOPY myTei ee moctmxkenus (OK-9);

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCIUIUIAH, JUCHMIUIMH 0OmenpodecCHoHaIbHOTO IMKJIa B 00beMe HeoOXOJUMOM B
npodeCCHOHATBPHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOTaHHBIX B HHX IIOAXOJOB, METOJOB U pEe3yJbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATHh OCHOBBI METOJIOB MCCIICIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHCTEM HEOPraHUYECKOW M OPraHUYECKOU
MPUPOJIBI, B TBEPAOM, KUIAKOM, TeIe00pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOIIJICHKU
¥ HAaHOCTPYKTYPHUPOBAaHHBIC MOKPHITHS, BHYyTPECHHNE U BHEIIHUE TPAHULIBI pa3zaena ¢a3, a TaKkke
(GHU3MUECKUX U XUMHYECKUX MPOIIECCOB B HUX WK ¢ uX ydactueM (OITK-3);

- CIOCOOHOCTBIO HCIOJIb30BAaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJOTUH, Tri00anbHble HWH(GOPMAIMOHHBIE PECcypCchl B  HAyYHO-HMCCIIEI0BATEIbCKOU
JESTEIbBHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEPHAJIOB U HAHOCHCTEM
(TK-1);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MATEPHAIIOB MPHU MEPEX0Je UX B HAHOPA3MEPHOE COCTOSTHUE (HOJb, OJTHO
U JIByXMEpHOE), O BIMSHUU pa3Mepa Ha CBONCTBA BELIECTB U MaTEpUajIOB, B3aUMOJECHCTBUU
HAHOMATEPUAaJIOB U HAHOCHUCTEM ¢ OKpykarouieit cpenoii (TIK-2);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAHOMAaTEpPUAJOB M HAHOCHUCTEM
HEOPraHMYECKON (METATUTMUEeCKUX W HEMETANIMYECKUX) U OpPraHudecKo (MONMMMEpPHBIX U
VIJIEPOAHBIX) MHPUPOABI (TBEPABIX, JKUIKHUX, TelIe00pa3HbIX, a’dpO30JbHBIX), BKIIOYas
HAHOIUJICHKW M HAaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, AJIs PEIICHUS MPOU3BOJCTBEHHBIX 3aiad,
BJIQJICHHEM HaBbIKAMU BBIOOpA ATHUX MATEpUANOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
y4eToM TpeOOBaHUN TEXHOJOTMYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
IKOJIOTUYECKUX TocieacTBrid ux npumeHenus (I1IK-5);

3Hamy:

- OCHOBHBbIE THUIIBl HAaHOMAaTEpHUaJOB U HAHOCTPYKTYp, UX OCHOBHbIE (pU3MUECKHEe U
XUMHYECKHE CBOMCTBA U OCHOBHBIE CTIOCOOBI UX TOTYUYEHHUS;

- OCHOBHBIE MEPCIEKTUBHbIE 00JIACTH MPUMEHEHUS pPa3InYHbIX BHI0B HAHOMATEPUAJIOB;

ymemy:

- BBIOMpATh HEOOXOJMMbIE BUIbl HAHOMATEPHAJIOB U HAHOCTPYKTYP;

- BUJETh TMEPCHEKTHUBbl BO3MOXHOTO MPUMEHEHUsS HOBBIX HAHOMATEpUATIOB U
HAHOCHCTEM;

— OpHEHTHPOBATHCS B JIUTEpaType, IMOCBSIICHHONW pa3IMYHBIM HaHOMaTepuaaiamM Hu
HAHOCTPYKTYpawm;

8naoems.

- METOJaMH NpPEJICTaBICHUS JINTEPATYPHBIX M OKCHEPUMEHTAJbHBIX CBEIACHUH O
CBOICTBaX, METOJaX MOJYYCHHs M O0JACTAX MPUMEHEHHUs HAaHOMATepPHAlIOB U HAHOCTPYKTYpP B
BUJE pedepaTtoB, OTUETOB, JOKIIAJIOB U MTPE3EHTALIHI.

3. KpaTkoe coaep:xkaHue TUCHUILINHBI

BBenenue. OCHOBHbBIE MOHSTHA 0 HAHOMATEPHAJIAX M HAHOTeXHOJoruM. YTo Takoe
«HaHo». OmpeneneHue HaHooObekTa. OrmnpenesneHre HaHOTEXHOJOTHH. OCHOBHBIC MPUYUHBI
0COOBIX CBOMCTB HaHOOOBEKTOB. Pa3zmepnsbiii 3¢dext. Hanomarepuansl. Pa3zButne Hayku o



HaHOCTPYKTypax W HaHomaTepuaiax. OcoOble CBOWCTBa HaHOMaTepuaioB. HaHOTEXHOIOTHSI.
3aa4 1 BO3MOXKHOCTH HAHOTEXHOJIOTMH HAa COBPEMEHHOM JTaIle.

OO0mue cBoiicTBa W THNbBI HaHO00BeKTOB. Kiaccudukamus HaHOOOBEKTOB.
HaHo0OBEKTHI B TBEPIOM BEILECTBE, B )KUIKOCTAX U Tazax. OcoOble pu3nuecKkue 1 XMMUYECKHE
CBOWCTBA HAHOOOBEKTOB W HAHOCTPYKTYPUPOBaHHBIX cHucTeM. OCHOBHbIE 3aKOHOMEPHOCTH
U3MEHEHHs CBOWMCTB HaHoMmarepuaioB. I'panuusl paszgena (as. Pomp mexdaszHbIX TpaHull B
(GOpMHpPOBAaHUU CBOICTB HAHOMATEpHUaJOB. 3aBHUCHUMOCTb CBOMCTB OT pa3Mepa YacTHLL.
ONEeKTpOHHblE CBOWcTBa HaHodacTUl. (OCOOEHHOCTH TEPMOJMHAMMKM  HAHOOOBEKTOB.
KBa3upaBHOBecME B HaHOCHUCTEMax. YCTOWYMBOCTh HaHOOOBEKTOB. KuHeTuka mporeccoB B
HaHocucTeMax. Dusnyeckre, XMMUYECKHUE CBOMCTBA HAHOOOBEKTOB: HAaHOYACTHUI], HAHOTPYOOK
U HAaHOINPOBOJIOK, aMOP(HBIX HEOPraHUYECKHX HAHOCTPYKTYp. dpakTaibl B ONMCAaHUM CBOWCTB
HAaHOMAaTEpHAaJIOB.

OcHOBHBIE THIBI  HAHOCTPYKTYp B  JjeKTpoHuke. IlomynpoBogHukoBbie
HAHOCTPYKTYpPBI: KBAaHTOBBIE SIMbl, HUTU U TOUYKH. VckyccTBeHHBIM atoMm, KBaHTOBbIE TOYKH.
[Tonyyenue kBaHTOBBIX ToueK. JIutorpadus. KBantoBslii asep.

Ilopomiku u o0beMHBbIe HAHOCTPYKTYPHbIe MaTepHAJbl. YJbTPaIUCIEPCHBIE
marepuansl.  Krmaccudukauus — mopomkoB.  MeToabl  MOJyyeHHsT ~ HAHOIOPOUIKOB.
KonconuaupoBanusle HaHomarepuanbl. [loBeneHne HaHOYAcTULl NpU ClEKaHUM. MeTozbl
HOJy4YeHHUss OOBEMHBIX HAaHOCTPYKTYpHBIX MaTepuanoB. VIHTeHCHMBHas MjacTudeckas
nedopmanusi. CBOWCTBAa HAHOCTPYKTYP, MOyYEHHBIX PA3IMYHBIMA METOAAMHU.

Yriaepoanbie HaHoMaTepuabl. yJuiepeHsl, yriaepo Hble HAHOTPYOKH U HAHOBOJIOKHA,
OynnepeHsl U uxX cBoiicTBa. OTKpbITHE HAHOTPYOOK. HanoTpyOKM M HaHOBOJOKHA. OCHOBHBIC
OyTH MOJY4YEHUS HAHOTPYOOK M HAHOBOJOKOH. Du3nueckue M XUMHUYECKHE CBOWCTBA
HAHOOOBEKTOB: HAHOYACTHI], (YyJJICPEHOB, HAHOTPYOOK, HAHOBOJIOKOH. QOOiactu ux
IIPUMEHEHHS.

Kaacrepsl. Omnpenenenune. Buael  kiactepoB.  MHorosiiepHbsle  KOMILJIEKCHBIE
coeauHeHus. MornekymspHble kinactepbl. Kiacrepuele Mmarepuansl. OcoOble  CBOMHCTBa
kjactepoB. Heyrineponnele TyOyJisipHble HAHOCTPYKTYpbl. KiacTepel — Kak 3J€MEHTHI
HaHOPa3MEPHBIX 0OBEKTOB.

HaHocTpykTypbl B JKMAKOCTAX. MHIIEIUIBI, MHUKPOSIMYJIbCUH, HAHOAUCIEPCHH.
HanoctpykrypupoBannele renu. Knacrepsl B pactBopax. KosiongHele 4acTHIBI METaJUIOB.
Maruautsble kugkocTH. HaHocTpykTypupoBaHHble crTekia. dusnueckue U XUMHUYECKHE
CBOICTBA TOHKMX IUICHOK U IOBEPXHOCTHBIX CJIOEB, MULEIUIIPHBIX CUCTEM U MUKPOIMYJIbCUH,
JKUJIKUX KPUCTAIUIOB, a3pO30JI€H, 30JI€, TeeH.

HanocTpyKkTypHBIC IJICHKH, NMOKPBITHS " NOBEPXHOCTHBIE CJI0M,
HanoctpykrypupoBanHbie nokpeITHs. KoMozutHele nokpeitus. [lnenkn JIenrmropa-bnopxert.
MeToa MOJEKyJIIPHOTO HAaCIauBaHMS.

IHopucrbie Tena Ousznueckre 1 XUMUYECKHE CBOMCTBA HAHOOOBEKTOB - HAaHOMOPHUCTHIX
T€J, MOJIEKYJISIpHBIX cuT. HoMeHknatypa pazmepos 1op.

Memopanbl. MemOpannbie niporecchl. Kimaccudukamus memOpan. MoliekyisspHbIe CUTa.
TpexoBsle MemOpanbl. Vcmonp3oBaHHE TPEKOBBIX MeMOpaH, KaK MaTpHIbl s CHHTE3a
HAHOCTPYKTYP.

CynpamoJiekyasipable aHcaM0au. MoekynspHoe pacro3HaBaHUe, HWHQOpMaLus,
KOMIUIeMeHTapHocTh.  [Ipomeccel  mepeHoca ¢ HocuTensiMH.  MonekynspHble U
CyIIpaMoJIeKyJIsIpHble ycTpoiicTBa. CamocOopka M caMOOpraHHu3alus 3arnporpaMMHPOBAHHBIX
CYNpPaMOJIEKYJISIPHBIX CUCTEM.

AcceMOJiepbl M MOJICKYJIsIpHbIe MalIMHbI. HaHoMexaHnueckne M HaHORJIEKTPOHHBIE
ycTporcTBa. AcceMOIephl U MOJICKYJISIPHBIE MAIITUHBI.

HanooO0bexkThl B OKpy:Kawowmeil cpeae. Ilpupoanbie HaHOOOBEKTH.. «YepHble
Kypwibikuy. lynrut. Ponp HaHowyacTHll B TpaHCTPAHUYHOM MEPEHOCE XUMHYECKHX
AJIEMEHTOB B OKPYKaIOILIEH Cperie.



3akrouenue. CIIOKUBIIHECS U MIEPCIIEKTUBHBIC 001aCTH TPUMEHEHHUSI HAHOMAaTEPHUAIOB
B Pa3IMYHBIX OTPACIsAX MPOMBIIUIEHHOCTH. [lepcrekTuBbl W TPOOIEMBI HCIOJIB30BAHUS
HAaHOMATEPHAJIOB U HAHOTEXHOJIOTHU B Pa3JIMYHBIX 00JIaCTX.

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01as Tpy10eMKOCTh I CHUILIHHBI 110 Y4€0HOMY IIAHY 7,0 252
AYJIUTOPHBIE 3aHSATHSL: 3,11 112
Jlexiuu (JIek) 0,89 32
ITpaktnueckue 3ansatus (113) 0,44 16
JlaboparopHbie pabOTHI 1,78 64
CamocrositesibHas padora (CP): 2,89 104
Buja xoHTpoOJISi: 3a4ueT / IK3aMeH 1,0 IK3aMeH
(36)
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eAMHHIIAX yacax
O01as TPy10€eMKOCTh I CHUILIHHBI 110 Y4€0HOMY IIAHY 7,0 189
AYJAUTOPHBIE 3aHATHSL: 3,11 84
Jlexiuu (JIek) 0,89 24
[TpakTnueckue 3austus (113) 0,44 12
JlaboparopHbie pabOTHI 1,78 48
CamocrositeibHas padora (CP): 2,89 78
Bua xonTpoJs: 3auer / 3k3aMeH 1,0 9K3aMeH
(27)

JAMcuMIUINHBI BAPMATHBHOM YacTH (00s13aTe/IbHbIE T CUUILIUHBI)

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
Teopusi BepossiTHOCTEll 1 MaTeMaTH4YeCKasi CTaTHCTHKA B HaHomaTepuaJax (b1.B.O/1.1)
1. deab AUCHUILUIMHBI: fABIsETCS (POPMHUPOBAHUE y CTYJEHTOB CHCTEMbI OCHOBHBIX
HOHATHUH, UCTONB3YeMbIX Ul MOCTPOSHUS BAaKHEHIIMX MaTEeMAaTHYECKUX MOJENed, U yMEHUs
MCII0JIb30BaTh MaTEMATUYECKUE METO/IbI JJI1 OMMCAHUSI Pa3IMYHbIX ITPOLECCOB.
2. B pe3yabTaTre uU3y4YeHHs] AMCHUILUIMHBI O00yYamoluiicsi 1O mporpamme
0akajaBpUaTa J0JIKEeH:

Obnaoams cnenyromuMu oomekyabTypHbiMu (OK), obmenpodeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCIUIUIAH, JUCHMIUIMH oOmenpodecCHoHaIbHOr0 IMKiIa B 00beMe HeoOXOIMMOM B
npoeCCUOHATBHONM  JEATENbHOCTH  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OoTaHHBIX B HHMX IIOAXOJOB, METOJOB U pe3yJbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MOICTTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

CIIOCOOHOCTBIO TMPHUMEHSTh HABBIKM MCIIOJIIB30BAHUS (IO PYKOBOJCTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NTPOTHO3UPOBAHUSA M ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHUAJIOB, CTAHIAPTH3ALNH U cepTUUKAIINU MaTeprasioB u mporeccoB ([TK-4).




3Hamb.

OCHOBBI TEOPUU BEPOSATHOCTEM U MATEMATUYECKOW CTATUCTUKHU;

MaTeMaTUYECKUE TEOPUU U METOIbI, JIEXKAIINE B OCHOBE MIOCTPOCHUSI MATEMAaTHUYECKUX
MOJICIICH;

OCHOBBI IIPUMEHEHHUSI MATEMAaTHYECKUX MOJENIEN U METOIOB.

ymemn.

BBIOMpATh MAaTEMaTUYECKUE METObI, IPUTOHBIC AJIs PEIICHUS] KOHKPETHOM 3a1auu;

HCI0JIb30BaTh MaTEMATUUYECKUE TIOHATHS, METObI U MOJIENH JUIsl OUCAHMSI Pa3IUUHbIX
IIPOLIECCOB;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, JISXKAIlME B OCHOBE KOHKPETHBIX
IIPOLIECCOB;

MCIOJIb30BAaTh OCHOBHBIE METOBI CTATUCTUYECKON 00paObOTKHU TaHHBIX;

MIPUMEHATh MATEMAaTUYECKUE 3HAHUS HA MEKIUCLUUITIMHAPHOM YPOBHE.

enademsn:

OocHOBaMU (yH/IaMEHTAIbHBIX MAaTEMATHUECKUX TEOPHI U HAaBBIKAMH HCIIOIb30BaHUS
MaTEMaTU4YeCKOro armapara;

METOJaMH CTaTUCTHYECKON 00paboTKH HH(POPMAIIHH.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

1. Teopusi BeposiTHOCTel. Coy4yaiiHble BeJIMYUHBI M X 3aKOHBI pacnpeaejieHusl.

[Ipenmer teopum BepostHOCTeH. CiydaitHble cOOBITHS. [IpOTHBOIOIOKHBIE COOBITHSI.
HezaBucumbie coObiTus. OTHOcuTenbHas 4yacToTa. Kiaccuyeckoe U reoMeTpHYecKoe
OINpE/Ie/ICHUE BEPOSITHOCTU. OJIEMEHTapHas Teopusl BeposiTHOCTeH. Meroabl BBIYMCIIECHUS
BeposaTHOcTei. [IpocTpaHcTBO  snemeHTapHbIX coObiTUi. Kiaccuueckoe —ompezaeneHue
BEPOATHOCTH.  AnredOpa  CcOOBITUIH: TEOpeMbl O  BEPOATHOCTH  CyMMbl  COOBITHH,
MPOTUBOMOJIOKHBIX COOBITHI, CyMMa BEpOSTHOCTEH HECOBMECTHBIX COOBITHI, 00pa3yroImmx
MOJIHYIO IpyIHIy. AKCHOMaTHYECKOE Olpe/iesieHue BepoATHOCTH. CTaTUCTUUYECKOE ONpeiesieHue
BEPOATHOCTH. Y CIIOBHAsI BEPOATHOCTb. TeopeMbl O BEPOATHOCTH IPOU3BENEHUS 3aBHUCHMBIX U
He3aBUCUMBIX coObITHil. [lomHas BepositHOCTh. [loBTOpHBIE HcnbiTanus. Popmyna beprymn.
JlokanpHas u uHTErpansHas reopemsl Myaspa-Jlamiaca. @opmyna Ilyaccona.

[lonsaTne cinydyallHOM BeMMYMHBL. J[MCKpPETHBIE W HENPEPBIBHBIE CIIy4YailHbIE BEJIIMYWHBI.
3aKoH pacnpeseieHus ciydyaifHoi BennuuHbl. DYyHKIUS paclpesieneHus, ee CBOWCTBa, Irpaduk.
[InoTHOCTH pacmpenesieHns HENpepbIBHOW Ciay4yailHOW BEIWYMHBI (IJIOTHOCTH BEPOSTHOCTH).
®opmyna uisi BEpPOSTHOCTH TIOMAJaHUS HENPEPHIBHOM CIydyalHOW BEJIMYMHBI B JIAHHBIN
MHTEPBAJ, BHIPAKEHHBIM 4epe3 IUIOTHOCTh BEPOSITHOCTH, F€OMETPUUECKUNA CMBICHT (DOPMYIIBL.
bunomuanbHOe pacmpeneneHue, pacnpeneinenue lIlyaccoHa, paBHOMeEpHOE paclpeleicHue,
HOPMAJIBHOE PaclpeieiIeHue, SKCIIOHEHIIMAIbHOE pacpeieliCHuE.

2.MaTemMaTH4YeCcKasi CTATUCTHKA.

[Ipeamer Maremarwueckoi  ctaTUCTUKH. OCHOBHBIE 3a/layd  MaTeMaTHYECKOM
cTaTucTUKU. Bpibopounslii Meton. Cratuctuyeckoe omnucanue. Brpibopku. ['mcrorpamma u
nosurod yactor. Cratuctudeckas (dMmupudeckas) QyHKIUS pacrpeaeneHus. Boidbopounbie
XapakTepUCTUKH W uX pacnpenenenus. CoctosrenbHble, 3((eKTUBHBIE CMELICHHbIE U
HECMEIIEHHbIE OLICHKM IMapamMeTpoB. CTaTHCTHYECKOE CpelHee, CTATUCTHYECKass TUCIEpPCUs U
CTaTHCTUYECKOE CPEHEE KBAAPATUYHOE KAK TOUEUHBIE OLICHKN HEU3BECTHBIX: MaTEMATHUECKOIO
0’KMJIaHMSI, TUCIIEPCUH, CPEAHETO KBAJIPAaTUYHOTO OTKIJIOHEHUs. J[OBEpUTEIbHbIE MHTEPBAIBl U
UHTEpBAJIbHBIE OIICHKU. JlOBEpUTENIbHBIE OIIEHKH HEW3BECTHOW BEPOSATHOCTH IO OOJIBIIUM
BbIOOpKam. JloBepuTenpHas OllEeHKa MaTEMaTHUYECKOTO OXKHUIAHUS MPU HEU3BECTHOW HUCIIEPCUH.
JloBeputenbHash OLEHKAa CpEeIHEro KBaJpaTHYHOTO OTKJIOHEHHUS. TOYHBIE BHIOOPOUHBIE
pacnpenenenus: Cterogentra (t- pacmpenenenue), dumepa-Cuenexkopa (F-pacmpenenenue),
[upcona (y*-pacnpeneienue). IlpoBepka CTaTUCTHYECKUX TMMOTe3. MaTeMaTHYeCKUe METOMIbI
MPOBEPKU CTATUCTUYECKUX TUIOTE3. DIEMEHTHI TEOPUH KOPPEISALIUU.

4. O0beM y4eOHOM JUCHUINIMHBI



Bunpl yueOHOI paboThI B 3ayeTHBIX B akanem.
eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh JUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJIUTOPHBIE 3aHSATHSL: 1,33 48
Jlexuuu (Jlek) 0,44 16
ITpaktuueckue 3ansatus (113) 0,89 32
CamocrositeibHas padora (CP): 1,67 60
Buja koHTpOJISI: 3a4eT / IK3aMeH 0,0 3auer
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh JUCIHHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJIUTOPHBIE 3aHSATHSL: 1,33 36
Jlexumn (Jlek) 0,44 12
[Tpaktiueckue 3anstus (I13) 0,89 24
CamocrositesibHas padora (CP): 1,67 45
Buj KOHTpOJIsi: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIMHBI
«IIpaBoBenenue» (b1.B.0/1.2)

1. Heab AUCHUILIMHBI. OBJaJ€HWE OCHOBAMHM NPABOBBIX 3HAHUN U (OpPMUPOBaHUE
IIPaBOBOU KYJIbTYpPBI aKTHBHOTO, 3aKOHOTIOCITYIITHOTO TPaXkJaHHHA.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI o00yyaoluiicssi 10 Mporpamme
0akajaBpUaTAa J0JI/KEeH:

Obnaoams cnenyromuMu oouekyabTypHbiMu (OK), obmenpogeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHnusaMu:

- CHOCOOHOCTBIO MCIIONIb30BaTh OOIIENPABOBbIE 3HAHMS B Ppa3IMyHBIX cdepax
nesirenpaocTr (OK-6);

- TOTOBHOCTBIO K pEaJM3allMU TpaB U COOJIOACHUIO OO0S3aHHOCTEW TpakKAaHWHA, K
IPaKIaHCKHU B3BEIICHHOMY U OTBeTCTBeHHOMY noBesieHuo (OK-20);

3HaMb:

- OCHOBBI POCCHMCKOW MPAaBOBOM CHUCTEMBI M POCCHIICKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opranm3ani ¥ (QYHKIMOHMPOBAHMS CYIEOHBIX M HWHBIX MPABONPHUMEHHUTEIBHBIX U
NIPaBOOXPAHUTEIHHBIX OPTAHOB;

- TpaBOBble U HPABCTBEHHO-3THYECKHE HOPMBI B cepe mnpodeccuoHanbHO
JeSITEIIbHOCTH;

- TPaBOBbIE HOPMBI, PErYJIMPYIOIIUME OTHOIIEHHE YEJIOBEKa K YEJIOBEKYy, OOILECTBY,
OKpYXaroIlIeH Cpeae;

- IpaBa 1 00513aHHOCTHU I'PaX/TaHNHA;

- OCHOBBI TPY/I0BOTO 3aKOHOJIaTENIbCTBA;

- OCHOBBI X0341CTBEHHOTO MpPaBa;

- OCHOBHbIE HAIIPaBJICHHs] aHTUKOPPYIIIMOHHOM JiesiTeTbHOCTH B PD;

ymemy:

- HICTIOJIb30BaTh ATHUYECKHE M MPABOBBIE HOPMBI, PETYIUPYIOIINE OTHOIIEHHE YeIOBeKa K
YyeJloBeKy, OOIIEeCTBY, OKpY’Kalolleil cpene, HCMOJiIb30BaTh IpaBa M CBOOOABI 4YelOBEKa U
rpakJJaHMHA IPU Pa3pabOTKe COLMATIBHBIX TPOEKTOB;

- UCIIOJIb30BaTh W COCTaBJISTh HOPMATHUBHBIC W TPABOBBIE JOKYMEHTHI, OTHOCSIIHECS K
npo¢eCCHOHATIBHON JEATeNbHOCTH, NMPEANPUHUMATh HEOOXOAUMBIE MEPhl K BOCCTAHOBJIEHUIO
HapyILICHHbIX MIPaB;

- peanu30BBIBATH IMpaBa W CBOOOJIBI YEIOBEKA M TPAKIAHWHA B PA3IMUYHBIX cdepax
KU3HEACSITEIbHOCTH;




enaoems:

- IIpUEMaMM, METOJIaMU M HaBBIKAMM HCIOJIb30BAaHUS IIPABOBBIX 3HAHUM B pa3IMUYHBIX
cdepax IesITeIbHOCTH;

- IpeMaMH, METOAaMHU ¥ HaBbIKAMH HMCIIOJIb30BAHUS 00S3aHHOCTEH IpakJaHUHA.

3. Kpatkoe coep:kanue ¥ CHUIIAHBI

[lonstne u mnpusHaku rocyaapctBa. ®Popmbl rocynapcrsa. dyHkuMM rocynapcrsa.
[TonsiTve n npusHaku npasa. OCHOBHBIE PABOBBIE CUCTEMBI COBPEMEHHOCTH. [loHsATHE M BUIBI
UCTOYHUKOB IpaBa. OmpeneseHne 3aKOHa M IOJ3aKOHHBIX aKTOB. JleficTBME HOpMaTHBHBIX
IIPaBOBBIX aKTOB BO BpeMeHHU. OOpaTHas cuia 3akoHa. [loHATHE MpaBOBBIX HOPM, UX CTPYKTYpA.
Cucrema npaBa. YactHoe u nyOnuuHoe mpaBo. MaTepuanbHOEe M IPOLECCYaIbHOE IIPABO.
[TpaBooTHOLIEHNE: OOBEKT, CYOBEKT U COIEPIKaHUE ITPaBOOTHOIIEHUH. Opunudeckue GaxTsl.

Koncturynus — ocuoBHoi 3akon Poccuiickoit denepanuu. denepatuBHOE yCTPONUCTBO
P®. Cucrema rocynapCTBEHHBIX OpraHOB M NpUHIMI paszaeieHus Binacteil B PO. Ilonsarue
rpaxnaaHcTBa. llpusHanue, coOsoeHHE, 3alllUTa PaBHBIX MpPaB JKEHIIMH M MYKYUH Kak
OCHOBHasl 00513aHHOCTb T'OCYAApPCTBA.

[TonaTne M mpeaMeT aIMUHHCTpAaTUBHOTO TpaBa. O0mas xapakrepuctuka Kogekca PO
00 aJIMUHHCTPATUBHBIX NPABOHAPYIIEHUSAX. AJIMUHUCTPATUBHbIE IPABOHAPYLICHUS: MTOHITUE U
IpU3HAKU. AJIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATHE U NpUHLHUIIBL. [loHATHE, TpU3HAKHU U
BU/Ibl JMUHUCTPATUBHBIX HAKA3aHUM.

[lonsiTie W mnpeAMET YroJIOBHOIO IIpaBa. YTOJOBHas OTBETCTBEHHOCTb: IIOHSTHE,
OCHOBaHME BO3HUKHOBeHus. IloHsaTne npecTymieHus: npusHaky, crpykrypa. Cocras
npecrymieHus. Coydactue B mpecTymieHuu. OOCTOSTENbCTBA, UCKIIIOYAIOIINE IPECTYIHOCTh
nessHus. IlonsaTtue, menu M BUABI Haka3aHWW. YTOJIOBHAs OTBETCTBEHHOCTb 3a COBEPLICHHE
NPECTYIUICHUH. YCIOBHOE OCYXJICHHE, OCBOOOXKICHHWE OT YIrOJOBHOW OTBETCTBEHHOCTH.
[lpenmer um OOBEKT KPUMHUHAIMCTHKH. MeToisl W 3afauyd KpUMHUHAIUCTHKU. [loHsTHe
KPUMHHAIACTHYECKOW — maeHTH(ukanmu. OOBEKTHI W BHIOBl  KPUMHUHAIUCTUYECKON
unenTupukanuu. KpuMmunanuctuueckas TexHuka. KpuMuHanucTruueckas TakTHKA.

DKOJIOTHYECKOE MPaBO: MOHSITHE, MPEAMET METOJ U WCTOYHUKU 3KOJOTMYECKOIO MpaBa
P®. IlonsTHe, BUABI U CTPYKTYypa SKOJIOTMYECKHX IPAaBOHAPYLIECHWH, OTBETCTBEHHOCTh 3a MX
COBEpIICHHUE.

ITonsarue unpopmaryu. OTBETCTBEHHOCTh 3a HapylIEHHE 3aKOHOJATEIbCTBA O 3allUTe
uHpopmauuu. [locymapcTBeHHass TaliHa: TIOHATHE, 3allUTa, [PABOBOE PETYJIUPOBAHUE
rOCyJJapCTBEHHOM, ciy>)keOHOH M uHON uHpopmauuu. KouduaeHuumaneHas uHpoOpMaLMs:
MOHSTHE, BUBI U 3aIMTa. 3al[UTa IEPCOHATBHBIX JTAHHBIX TPakJaHUHA.

IlonsaTie, mnpenMer W MeETOJ TIpaxaaHckoro nmpasa. lloHATme rpaxaaHcKoro
npaBoOTHOUIeHUs, ero  crnenu¢uka. CTpykTypa  IpakJaHCKOTO  MPAaBOOTHOIIEHUS.
[TpaBoseeciocoOHOCTh CYyOBEKTOB I'PakJaHCKOTO MPaBOOTHOIIEHUs. ['paxkaHe Kak CyObeKThI
rpakaaHckoro npasa. @u3nyeckue U IOPUANYECKUE JINLIA: TIOHATUE, IPU3HAKH, KJIacCUPUKaIHS.
IOpunnueckue ¢aktel. IlpaBo cobctBeHHocTH. IloHsiTe aBTOpckoro mpasa. IlonsTHe
naTteHTHOro mnpasa. [lonsTue uHTemwekTyanbHO cobctBeHHOCTH (MC) M HCKIIIOUUTENBHOTO
npaBa. Kinaccuduxamus UC. Cucrema npaBoBOM OXpaHbl MHTEIUIEKTYalbHOH COOCTBEHHOCTH,
ABTOPCKUX M MATEHTHBIX MPaB.

[lonsaTHEe XO03AHCTBEHHOrO (IIPEINPUHUMATEILCKOr0) Npasa. lIpeaqmer Xo0341iCTBEHHOTO
(mpeAnpUHUMATENbCKOI0) MpaBa, NMPU3HAKH, METOAbI NPaBOBOro peryinupoBaHus. [lonsTue
XO3SIICTBEHHOM U NPEANPUHUMATENIBCKON AESTEIbHOCTH.

[IpaBoBOe perynupoBaHHe CeMEHHBIX OTHOIICHUN. 3aKiIIoueHue U MpeKpalleHue opaka.
[IpaBa u 00s13aHHOCTH poauTenei u aereil. AmuMeHThl. @OPMbI BOCIUTAHUS JETEH, OCTaBIINXCS
0e3 morneyeHus: poAUTENeH.

IIpenMer u Merox TpyAoBOro mpasa. TpymoBOM JOroBop: MOHSTHE, CTOPOHBI,
conepxanue. Pabouee Bpems. Bpemst otasixa. TpynoBsie criopsl. JuciumuimHa Tpyaa.

Ilonsatne m wucroku koppynuuu. HopmartuBHoe omnpeneneHue koppynuuu. IIpudamHbl
pacripocTpaHeHus koppynuuud. Hakasyemble n HeHakazyemble (opMbl KOppyHuHU. CKpBITHIE



(;maTeHTHble) (GopMbl Koppynuuu. Dopmbl KOppyHIUH-TIpecTyIieHus. PopMbl KOpPYMILINU-
npoctynka. @OpMbl MOJUTHYECKOW Koppynuuud. HopmaTHBHBIE IpaBOBbIE akThl B cdepe
NPOTUBOJICUCTBUS Koppynuuu. DeaepanbHbiii  3akoH ot  25.12.2008 Ne 273-®3 «O
MPOTUBOICUCTBUH KOPPYIIIUNY.

4. O0beM y4eOHOM JUCHUILIMHBI

Bupl yueOHO# paboThI B 3aueTHBIX B akanewm.
eIUHHIIAX yacax
O01as TPYA10eMKOCTh JUCHUIIHHBI 110 Y4€0HOMY IUIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,45 16
[Tpaktuueckue 3austus (I113) 0,44 16
CamocrositesibHas padora (CP): 2,11 76
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer
Bunst yueGHOI paboThl B 3aueTHbIX B acrtpos.
eUHHIIAX yacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3austus (I113) 0,44 12
CamocrositesbHas padora (CP): 2,11 57
Bu koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«JIadopatopubie padoTsl o oprannyeckoi xumumw» (b1.B.0O/1.3)

1. eap AUCHMNJIMHBI. TIPUOOPETEHHWE CTYIACHTAaMH OCHOBHBIX IIPHEMOB CHHTE3a
OpPraHNYECKUX BEIECTB.

2. B pe3yabraTe H3y4YeHHs] MCHUILUIMHBI oOydawlmiicas 1o mnporpaMmme
0akajaBpuaTa J0JIKEH:

Obnadamye cnenyromumu o0mekyabTypHbiMU (OK), obmenpodeccnonansupivu (OI1K)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CIIOCOOHOCTBIO HCIIONB30BaTh HA MPAKTUKE COBPEMEHHBIE MPEICTABICHHUS HAYK O
CBOMCTBaX BEILECTB U MATEPUAJIOB MPH MEPEX0Je UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJTHO
U JIBYXMEpHOE), O BIIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEpUAIOB, B3aUMOJCHCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM ¢ OKpykarouieit cpemoii (ITK-2);

3HAMb!

- TEXHUKY 0€30MacHOCTH B TaOOpaTOPHH OPraHUYECKON XUMHH;

— TNPUHIHUIIEI 6€3011acHOTr0 00paIIeHus C OPraHUYECKUMHU COSAMHEHUSIMH;

— METOJIBI U BUJIBI XpOMaTorpaduu st ONpeesieH s COCTaBa PEaKIIMOHHOW CMECH;

— TEOPETHYECKHWE OCHOBBI CIIOCOOOB BBIJICNICHUS, OUYUCTKH W HICHTH(PUKAINU
OpPraHUYECKUX BEIIECTB;

- SKCIIEPUMEHTAIIFHBIE METO/BI TPOBEICHHSI OPTaHMYECKUX PEAKINNA, POTEKAONIUX 10
Pa3InYHBIM MEXaHU3MaM;

- OCHOBHBIE O0OIIMEe METOAMKH B3aWMMHOW TpaHCPOPMAIMU KIIACCOB OPTaHUYECKUX
COCIMHEHU.

ymemy:

- TPUMEHATHh TEOPETHUECKUE 3HAHUS U HIKCIEPUMEHTAIbHbIE METO/bl HCCIEIOBaHUA
OpPTraHUYeCKOi XMMHHU TIPU PEIICHUH MPOo(ecCHOHABHBIX 3a/1a4;

- chopmymnupoBaTh mpodIeMy U 000CHOBATH BHIOOP MPHUOOPOB U IKCIEPUMEHTAITBHBIX
METOJIOB UCCIIEJOBAHMSI, TOCTAaBUTH LIEJIN U 33/1a41 1 HAMETHUTD IyTH UX JOCTIDKCHHS;




- CHHTE3MpPOBATh COCAMHEHUS 110 MPEJI0KEHHOW METOMKE;

- IPOBECTHU BbIIEJICHUE U OUUCTKY CUHTE3UPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX
3HaHWH MO OPraHUYECKOW XUMUU;

- BBIOMPATh PallMOHANBHBIN CIOCOO BBIEICHHS U OYMCTKH OPTaHUYECKOTO COSTNHEHHS,

— IPEJCTABIATH JaHHBIE J1a00PaTOPHOTO MCCIEJOBAHUSA B BUJIE TPAMOTHO O()OPMIIEHHBIX
METO/MK;

- IPOBOJAUTH AHAIM3 WU KPUTUYECKH OLIEHUBATh I10JyYEHHbIE SKCIIEPUMEHTAJIbHBIC
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

- BBIOpaTh crioco0 MIeHTU(PUKALUN OPTaHUYECKOT0 COSUHEHNUS;

enaodemsn:

KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBbHBIX METOJ0B OpPraHMYECKON XUMMU AJIs
pellIeHNs] KOHKPETHBIX UCCIIEI0BATEIbCKUX 3a/1a4;

- SKCIEPUMEHTAJIbHBIMU METOJAMHU IIPOBE/ICHUS] OPraHMUECKUX CUHTE30B;

— OCHOBHBIMHU METO/IaMH MJICHTU(HUKALMU OPraHUYECKUX COEANHEHUIH;

— mpueMaMu 00pabOTKH U BBIIEICHUSI CHHTE3UPOBAHHBIX BEIIECTB;

— 3HaHUSAMM OCHOBHBIX 3aKOHOB OpPraHMYECKONM XHMMHMU JUISl COJEp’KaTeIbHOW—
UHTEpIpEeTalUU OTYYEHHBIX SKCIIEPUMEHTAIIBHBIX PE3YJIbTATOB.

3. KpaTkoe coep:kanue A1 CHUIIAHBI

be3zonacHble mpueMsl U MpaBuiia paboThI B JIA0OPATOPUN OPraHUYECKOW XUMUHU.

OO6mme MeTopl paboThl B JabopaTopuu oprannyeckor xumuu. [locyna, Hanbosee yacto
npuMeHsiemas B taboparopuu. Harpesanue. Oxnaxaenue. [lepemernBanue. Metoabt
UICHTU(PUKAIMNA U OYMCTKU OPTaHUYECKUX BelecTB. MneHTndukanus opraHnuecKux BEIIeCTB
HOCPEICTBOM paszianuHbIX BUI0B Xxpomarorpaduu (TCX, xpomaTorpadus Ha 6ymare,
noHooOMeHHast xpomarorpadusi, BOXKX), remneparypsl miaBieHus 1 peppakTroMeTpun.
Mertobl crieKTpaabHON UICHTU()UKALMY OPraHUYECKUX COSANHEHUI.

[enu u 3a1aum SKCIIEPUMEHTA B OpraHMYECKOM CHHTe3€. TeopeTuuecKrue OCHOBBI
nporecca. Ber6op ycnosuii peakunu. Pacdyer cunresa. O0mue npaBuia NOArOTOBKU U
npoBeJeHus cuHTe3a. TexHuka 0ezonacHoctu. [Ipubop 11s npoBeaenus cuntesa. [lposenenue
onbiTa. KOHTpOIb 32 X010M peakiuu. Beinenenue, ounctka u aHainu3 npoaykTra. CUHTE3b
BEIIECTB Pa3IMYHbIX KJIACCOB OPraHNYeCcKuX coenHeHui. [IpoBenenre skcepuMeHTalbHbIX
METO/I0B MCCIIeI0BaHUS PEAKIIMHA.

[IpoBenenue peakuuii, IPOTEKAOIUX 10 MEXaHU3MAaM:

- HyKJIEOQHUIIBHOTO 3aMEIleHHs] — CHHTE3 TalOr€HaIKaHOB,;

- HyKJICO(PUIIBHOTO MPUCOETUHEHUS — CUHTE3 CI0XKHBIX 3(UPOB KapOOHOBBIX KUCIIOT,
aMHJI0B KapOOHOBBIX KHCIIOT, a30TCO/IEPIKAIINX aJIbJIETHIOB U KETOHOB;

- 3JIeKTPO(UIBHOTO 3aMELLIEHUS] B apOMaTHUECKOM Psly — PEaKIIMM HUTPOBAHUS,
OpoMHpOBaHus, CyIb(UPOBAHMS;

- peakuuii AMa30TUPOBAHUS U A30COUYETAHMUS;

- peaknuii oKHcIeHHs (CUHTE3 alleToHa, 1,4-0eH30XMHOHA, OEH30MHOM KUCIOTHI) U
BOCCTAHOBJICHHS.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunpl yueOHOi paboThI B 3auetHBIX B akagem.
eIMHUIIAX qacax
O01mast TpyA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY IIAHY 2,0 72
AyAUTOpPHBIE 3aHATHS: 0,89 32

Jlexiuu (JIek) - -

[Tpaktuueckue 3ausatus (113)

JlaGopaTopus 0,89 32

CamocrositesbHas padora (CP): 1,11 40

Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3auer




Bunst yueOHoI paboThI B 3aueTHBIX B actpon.
eIIMHUIIAX qacax
O01mas TPy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IUIAHY 2,0 54
AYJIUTOPHBIE 3aHSATHSL: 0,89 24
Jlexuuu (Jlek) - -
ITpaktrueckue 3ansatus (113) - -
Jlaboparopus 0,89 24
CamocrositesibHas padora (CP): 1,11 30
Bu1 kKoHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTaNUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«Haueprartenbnas reomerpus» (b1.B.0/1.4)

1. IHeabp  AUCHMIUIMHBI:  HAYYUTh  CTYJACHTOB  CIOCO0aM  OTOOpa)KeHUS
IPOCTPAHCTBEHHBIX ()OPM HA TUIOCKOCTH, BBIIIOJHEHUIO W YTCHHUIO YEPTEXKEeW W TpaBWiIaM U
YCIIOBHOCTSAM, TPUMEHsIeMbIM Mpu 3ToM (ctangaptam ECKJI)..

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI OOYy4YalOLMiici 1O mporpamMme
0akaJjlaBpHUaTa J10JI7KeH

Obnadams cnepyrommmu o6mexynbTypHabiMu (OK), obmenpodeccrnonanpapivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmereHIMAMU:

- CIIOCOOHOCTBIO K KYJIbTYPHOMY MBIIIICHUIO, K OOOOIICHUIO, aHAIN3y, BOCIPHUSITHIO
uH(OpMaIINH, MOCTAHOBKE LIEJIM U BBIOOPY myTeit ee qoctikenus (OK-9);

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCHUIUIMH 00menpodecCHoHanbHOro IMKiIa B 00beMe HeoOXOoIMMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB M pPe3yJIbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSTh HaBBIKM cOOpa MAaHHBIX, U3yYEHUs, aHAIHU3a U 000OIICHHS
HAy4YHO-TEXHUUYECKON MH(OpMalUM MO0 TeMaTHKE HCCIeA0BaHus, pa3padOTKU U UCTOIb30BaHUS
TEXHUYECKOM JIOKyMEHTallid, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB IO  BOIpOCaM
MHTEJJIEKTyaJIbHOM COOCTBEHHOCTH, MOJATOTOBKU JTIOKYMEHTOB K MaTEHTOBAHUIO, O(OpPMIIEHUIO
Hoy-xay (OIIK-4);

3Hamy.

- CIOCOOBI OTOOPAKEHUS MPOCTPAHCTBEHHBIX (POPM Ha MIOCKOCTH;

- IpaBHJIa ¥ YCJIOBHOCTH TP BBITIOJTHEHUH YEPTEKEH;

- BUJIBI CHMMETPHH T€OMETPUICCKHUX QUTYD;

- BO3MOXXHOCTH IPUMEHEHHUSI METOIOB HauepTaTeIbHOW T€OMETPUH IS PEIlIeHUs
(GUBUKO-XUMHYECKUX 3a71a4;

ymemy:

- BBITIOJTHATh U YATATh YEPTESIKU TCOMETPUICCKUX MOJICIICH C YIETOM JIEHCTBYIOIIIX
CTaH/IapTOB;

gnadems:

- cnoco0amMu ¥ IpUeMaMH U300pakeHUs IPEIMETOB Ha MJIOCKOCTH.

3. KpaTkoe conep:kaHue TUCHUTIIHHBI

Mopnyas 1. I'eomeTpuyeckoe yepueHue.

3nakomctBO ¢ ocHOBHbIMH ['OCTamu ECK]/l. M300pakeHue MIOCKMX KOHTYpPOB C
COTIPSKEHUSIMH, JISJICHHE OKPYKHOCTH Ha pPaBHBIE YACTH, YKIOHBI U KOHYCHOCTHU. [Ipsimplie u
miockocTH. Mx n3o0pakeHue Ha 31ope.

Mopnyas 2. IIpoekunoHHOe YepUeHHe.

N300paxenne 3anaHHBIX TpexMepHbBIX (opm Ha miockoctd. Hanecenue ¢opm Ha
IUIOCKOCTH. M300pakeHne MOAETH Ha TPU IUIOCKOCTH M Ha OJHY IUIOCKOCTh MO TEKCTOBOMY
OIMCAHUIO.




Monayasb 3. 'eomeTpusi moBepXHOCTEN M TeJl BpallleHUs, JUHUH Cpe3a U nmepexoaa.

[TocTpoeHre KOHUYECKHX CEYEHUH, pa3pe3oB, aHAIM3 CIOXHOH (OpMBI MO pearbHOM
mozenu. [Toctpoenne nuHuMil nepexona (MMHUN NepecedeHrs IOBEPXHOCTEH BpaIeHUs ).

4. O0beM y4eOHOMH JUCHHUILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas TpyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY IUIAHY 4,0 144
AYJIUTOPHBIE 3aHSATHSL: 1,33 48
Jlexuuu (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 0,67 24
Jlaboparopusie paboTs (JIP) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
Buja xoHTpoOJISi: 3a4ueT / IK3aMeH 0,0 3ayer ¢
OLIEHK O
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eAMHHIIAX yacax
O01as TPy10€eMKOCTh I CHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHSL: 1,33 36
Jlexumn (Jlek) 0,44 12
[TpakTnueckue 3austus (113) 0,67 18
JlaboparopHsie paboTsl (JIP) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OLIEHKOM

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«ConunaabHble acnekTbl HaHOTexXHOJorHM» (b1.B.O/1.5)

1. Hesp AUCHMILUINHBI: TIPUOOPETEHHUE CTYIEHTAMH 3HAHUI B 00JIaCTH OOIIECTBEHHOTO
3HAQYCHHUS HAHOTEXHOJOTWH, €€ OT/ACJIbHBIX pa3elioB U Haubojee SPKUX JTOCTHXKCHHM,
CTUMYJUpPOBaHUE UHTEpeca K OyayIiei crenuaibHOCTH.

2. B pe3yabtare wu3ydyeHHs [UCHUIJIMHBI O0y4yamomuiicssi 1O TporpaMmme
0akajaBpuaTa J0JIKEH:

Obnaoams cnenyronumu o0mekyabTypHbiMu (OK), obmenpodeccuonansusiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusamu:

- CIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBOeW Oynymied mnpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BBIMOJHEHUIO podeccronaibHoi AesrenbHoctr (OK-13);

- CIIOCOOHOCTHIO HCIOJb30BaTh OCHOBHBIC TIOJIOKEHHSI W METOJBI COIMAJIbHBIX,
TYMaHUTapHBIX U SKOHOMHUYECKUX HAyK MPH pelIeHHH MPpo(ecCHOHANBHBIX 33/1a4 ¢ y9eTOM HX
HOCJICICTBHIA U151 001IecTBa, SKOHOMUKH U 3konorun (OI1K-2);

3HamMb.

- Hambojee W3BECTHBIC THUIHI HAHOMATEPHAIIOB W HAHOCTPYKTYp, HX CTPOCHUE U
OCHOBHBIE CBOMCTBA,

- HanboJee SIpKUe JOCTHKEHHUS B 00J1aCTH HAHOTEXHOJOTUU U XUMHUYECKOW TEXHOJIOTHH
HaHOMaTEPHUAJIOB;

- UMEIOIIHECS] HA CETOMHSIIHUN J€Hbh W BO3MOXHBIE B OyayiieM oOJacTH MPUMEHEHHS
pa3IMYHBIX BUJOB HAHOCHCTEM U HAHOMATEPHAJIOB B COIMATBHO 3HAYMMBIX 00JIACTSX;

ymemn.

- BHUJETh BO3MOXXHOCTH TPUMEHEHHMS HOBBIX HAHOMATEPUAJIOB W HAHOCHUCTEM B
Pa3IMYHBIX 00JACTSIX TEXHUKH U MEAUIIMHBI,




— OpHUEHTHPOBAThCA B JUTEPAType, IMOCBSIICHHOW INPUMEHEHHI0 HAHOMATEpUaJIOB M
HAaHOTEXHOJIOTUH;

gnademsn:

- METOJaMH TPEJCTABICHUS CBEACHHI O CBOMCTBAaX, METOJAX MOJMYYEHHS U 00IaCTIX
IIPUMEHEHNs] HAHOMAaTepUalIOB U HAHOCTPYKTYP B BUJI€ YCTHBIX JOKJIAJ0B U MPE3EHTALU.

3. KpaTkoe coep:xanue A1 CUUIIAHBI

1.BBenenue. Hcropus pa3BuUTHS HayKd O HaHOMaTepuaiaXx M HaHOTEXHOJOTHH.
IlepcniekTHBBI HAHOMATEPHUAIOB.

2.YHukanpHble  CBOWCTBAa HaHomarepuasioB. Ilpumepsl  pasmepHoro 3ddekra.
Hanouactuuel B okpykarouieut cpene.

3.Pa3BuTHe METO/I0B BU3yalH3allui U aHaIl3a HAHOMAaTepUasoB.

4.Opranuzanys 1 (pruHAHCUPOBAHUE HAYYHBIX UCCIEIOBaHUNA. Beaymme By3bl 1 HayyHbIE
OpraHu3alyi B 00JaCTM HAHOTEXHOJIOTMM U HaHomarepuainoB. I[IporpamMmbl pa3BUTHS
HAHOTEXHOJIOTUU Y HAHOMaTEPHUAJIOB.

5.¥YrnepoaHbie HAHOMATEPHAIbI - COBPEMEHHOE COCTOSTHUE U TEPCIIEKTUBBI.

6. HanoTexHONI0TMY ¥ HAHOMATEPHUAJIbI B 3JIEKTPOHUKE.

7.Hanomenuuuna. HanomaTtepuansl Afii  CO3AaHMUS  JICKAPCTBEHHBIX  CPEJICTB.
Hanomatepuanel 1i1d tepanuu paka.

8. MaruuTHbple HAHOMATEPHAJIbI B IPOMBIIIIIEHHOCTH U B OBITY.

9. KoHconuaupoBaHHbIE HAHOMATEPUAJIBI JUISl TEXHUKH U CTPOUTENHCTBA

10. CoBpeMeHHbIE KOMITO3ULIMOHHBIE MAaTEPUAIIbI 1 HAHOKOMIIO3UTHI

11. HaHOIIOKpPBITUS C YHUKAJIbHBIMU CBOMCTBAMU

12. HanomaTepuanbl AJis peleHus: 9KOJIOTUYECKUX MPOOIEM.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunst yueGHOI paboThI B 3aueTHBIX B akanewm.
SIMHMIIAX gacax
OO0masi TpPyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyAUTOpPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,89 32
[TpakTrueckue 3anstus (I13) 0,44 16
CamocrositeibHas padora (CP): 1,67 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eMHUIIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 81
AyAUTOpPHBbIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,44 12
CamocrositesibHas padora (CP): 1,67 45
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTANUA padoyeil MPOrpaMmMbl JTUCUHUIIIIMHBI
«JlomostnuTenbHble riaassl pusukm» (b1.B.O/1.6)
1. Heap AMCHMILVIMHBI. NPUOOPETEHUE CTyNEHTAaMU 3HAHWHM MO OCHOBHBIM pa3jienaM
(GU3HUKY U YMEHHIO PUMEHSThH UX B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUTUIMHAX.
2. B pe3yabraTe wu3y4YeHUsl IUCHHUILUIMHBI OOY4YalOLIMiiCi MO mMporpamMme
0akajaBpUaTa J0JIKEeH:
Obnaoams cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMU:
- CIOCOOHOCTh. K KYJBTYPHOMY MBIIIUICHHIO, K OOOOIICHHUIO, aHAM3y, BOCIPHUATHIO




uHOpMaIKH, TOCTAHOBKE IejIel U BEIOOPY myTei ee moctmxkenus (OK-9);

- CIMOCOOHOCTBIO MPUMEHSTH 0a30BbIC 3HAHUS MATEMATHYECKHX U €CTECTBEHHOHAYYHBIX
JUCIHUIUIAH, JUCHMIUIMH oOmenpodeccuoHalbHOro IHKIa B o0beMe HeoOXOoauMoM B
npo(ecCHOHANBHOM  JESITENTPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pa0OTaHHBIX B HHMX IIOAXOJOB, METOJOB U pe3yJbTaTOB MaTeMAaTUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO recnenoanus (OIMK-1);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB HCCJIEIOBAHUS, aHAIIW3a, TUATHOCTUKU U
MOJEIUPOBAHUSI CBOMCTB HAHOMATEPUAJIOB M HAHOCHUCTEM HEOPraHUYECKOW M OPraHUYECKOU
IPUPOJIBI, B TBEPAOM, KUAKOM, TeJIe00pa3sHOM, a3pO30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHUPOBAHHBIC MOKPBITHS, BHYTPCHHHUE U BHEIIHUE IPAHUILIBI paszniena ¢as3, a Takxke
(GHU3MUECKUX U XUMUYECKUX MPOIIECCOB B HUX MK ¢ ux ydactueM (OIIK-3);

3HamMb.

- (u3NuecKUe OCHOBBI KBAaHTOBOW CTATUCTUKU (HMCXOJHBbIE «0a30BBIC» MOJIOKEHUS,
OCHOBHBI€ KBAaHTOBBIE CTATUCTHYECKUE PACTIPEICIICHHUS);

- DJIEMEHTHl 30HHOM TEOpPUM TMpPU TPAKTOBKE PA3IUYHBIX CBONCTB METAJUIOB,
JUAJICKTPUKOB U TTOJIYITPOBOTHUKOB;

- 0a3oBble (DU3MYECKHE MOHITHS O KBAHTOBBIX TEOPUAX TEIJIOEMKOCTH (HAa HpHUMEpe
KPUCTAIIMYECKUX Te);

- 3JIeMeHThl (U3UKH TBEPAOTO Tena (MCXOTHBIC MOHATHUS O KpUCTaiorpapuu, THIAX
KPUCTAJUIMYECKUX  CTPYKTYp;  CBEIEGHHMS O  SIBIEHMM U KBAHTOBOM  TPAKTOBKE
CBEPXITPOBOANMOCTH).

ymemn.

- TpPUMEHATh HUCXOJHbIe (u3MUeckue (TEOPEeTHYECKHE) 3HAHWUS TMPU PEIICHUU
po)eCCHOHANIBHBIX 3a71a4;

- MIPOBOJUTH OLIEHOYHBIE PACUYETHI M OCYLIECTBIISITH (Ha KAYECTBEHHOM ypPOBHE) aHAJH3,
Ha0JII0/1a€MBIX SIBJICHUM.

61a0emy.

- HaBBIKAMU OOOCHOBAHUSI CBOUX CYKJICHHH, YTO CIIOCOOCTBYET MPABUIHLHOMY BHIOOPY
METOJANKHU MTPOBOJIUMOIO CTYACHTOM HUCCIEIOBAHUSI.

3. KpaTkoe comepkanue Q11 CUUIIITUHBI

1. DJ1eMeHTHI KBAHTOBOM CTATUCTHKH.

DOneMeHThl KBaHTOBOM cratucTuku. KBaHTOBas cucTteMa W3 OJIMHAKOBBIX YACTHIL.
[IpuHIUIT TOXIECTBEHHOCTH OJUHAKOBBIX 4YacTUL. CHUMMETPUYHbIE M HECUMMETPUYHBIC
BOJIHOBBIC (DYHKIIMH, OIMCHIBAIOIINE COCTOSHUSA TOXJIECTBEHHBIX MHUKPOYACTHIl. BO30HBI U
dbepmuonsl. [Ipunnun [Taynu. KBantoBsie cratuctuueckue pacnpeneneHus boze-DitHmreiina u
®epmu- Jlupaka. Beiposk1eHHBIN 2JIEKTPOHHBIN a3 B KpUcTaiax (MeTaljbl).

2. MeTaJibl, AM3JIEKTPUKH U MOJYNPOBOJIHUKHU ¢ TOYKH 3PEHUS] 30HHOH TeOpHH.

DHepreTudeckue 30HBI: cTaTuctuka Depmu-llupaka, sHeprus Depmu. DIEKTPOH B
MEPUOANYECKOM ToJie KprucTasia: 3¢ (heKTUBHAS Macca DIIEKTPOHA.

3. DieMeHThI GU3NKHU TBEPAOTO TeJia.

O®uzuka TBEépHoro tema (DPTT): ompeneneHue, CBA3b C JAPYTUMHU AUCHUILTHHAMH,
00BEKTHI N3YUYEeHHMsI, KPYT peliaeMbiX 3afad. CBs3b ¢ Kpuctamiorpapueil, Kpuctaiopusnkoit u
kpuctauioxumued. KonaeHcupoBanHoe cocrosHue. [loaxon K omnMcaHuio TBEPABIX TeJ.
Crpykrypa kpuctamioB. Cummerpus W  (GU3HMYECKHE CBOMCTBA KPUCTAUIOB. THIIBI
KPUCTAIIMYECKUX CTPYKTYp (oOmiasi xapaktepuctuka). [LMOTHBIE ymakoBKH: KyOWdYeckas u
rekcaroHaJibHas (Ha KadeCTBEHHOM YpoBHE). [loHsTHE O CBEpXMPOBOAMMOCTH (KBAaHTOBBIC
MPEICTABICHHS HA KAYECTBEHHOM yYPOBHE).

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh TUCHHUIJIMHBI 10 Y4e0HOMY IJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 0,89 32




Jlexuuu (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 0,45 16
CamocrositeibHas padora (CP): 0,78 40
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 1,33 IK3aMeH
(36)
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX qacax
O06masi Tpy10eMKOCTh JUCIHHIIJIMHBI 10 Y4eOHOMY IJIAHY 3,0 81
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) 0,44 12
[Tpaktuueckue 3austus (I113) 0,45 12
CamocrositesibHas padora (CP): 0,78 30
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 1,33 JK3aMeH
(27)

AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIIMHBI
«AHATUTHYECKAs] XUMHS ¥ (PU3MKO-XUMHYECKHE MEeTObl AHAIH32a B XUMUYECKO
TexHoJIornu HaHomartepuaJjon» (b1.B.O/1.7)

1. Heab AMCHUMNIMHBI: TPHOOpPETEHNE 00YUYAOIIMMUCS 3HAHUI 110 OCHOBHBIM T'pyIIIaM
METOJIOB XMMHYECKOrO aHalu3a, HauOoljiee MIMPOKO MPUMEHSIEMBIX B MPOMBIIUIEHHOCTH U
HCCJICIOBATEILCKOM paboTe, a TakKe KOMITETSHITHI, HEOOXOAMMBIX XHMHKAM-TEXHOJIOTaM BCEX
CHEIMAIbHOCTEH ISl pellIeHns] KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHaAIH3a.

2. B pe3yabTtare wu3ydyeHHs [UCHUIJIMHBI OO0yYyamomuiicsi 10 TMporpamme
0akajaBpUaTa J0JIKEH:

Obnaoams cnenyromumu o0mekyabTypHbiMu (OK), obmenpodeccuonansupiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMu:

- CIMOCOOHOCTBIO TIPUMEHSATH 0A30BBbIC 3HAHUS MATEMATHYCCKHX U €CTECTBCHHOHAYYHBIX
TUCIUIIAH, JUCIHUIUTUH oOmenpodeccHoHaIbHOr0 IHMKIa B 00beMe HeoOXOoauMOoM B
npo(eCCHOHATLHOM  JCSITETFHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHMX IIOAXOJOB, METOJOB M pPe3ylbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CMOCOOHOCTHIO MPUMEHATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAU3a, JUATHOCTUKH U
MOJIETUPOBAHUSI CBOMCTB HAHOMATEpPUAIIOB M HAHOCHCTEM HEOPraHWYECKOW M OpPraHWYeCKOi
MPUPOJIBI, B TBEPAOM, KUAKOM, TeIe00pa3HOM, a3pPO30JIbHOM COCTOSIHUH, BKJIIOYAsi HAHOTIJICHKU
¥ HaHOCTPYKTYPHUPOBAHHBIC MIOKPBITHS, BHYTPCHHNUE W BHEIIHUE TPAHUIIBI pasniena ¢a3, a Takke
(GU3NUECKUX U XUMUYECKUX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTBIO TIPUMEHSATh HABBIKM HCIOJB30BAHUS TPUHIIUIIOB H  METOJHK
KOMIUIEKCHBIX HWCCIIEIOBAaHUM, WCIBITAHUW M JAMATHOCTUKH W3JIENHA W3 HAHOMAaTepUajoB U
MPOIIECCOB HX TPOU3BOJCTBA, OO0pabOTKM © MOAUGUKAIMU, BKIIOYas CTaHIAPTHBICE U
ceprudukanronnbie ucnbsitanus (IK-3);

- CIIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIIOJIB30BAHHUS TEXHUYCCKHX CPEACTB JUIS
WU3MEpPEHUS] M KOHTPOJS OCHOBHBIX MapaMeTpPOB TEXHOJIOTUYECKUX IMPOIIECCOB TOMyUEHUS U
CBOICTB HAaHOOOBEKTOB (KJIacTepOB, HAHOYACTHUII, (YJIJIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepuanoB u uzaenuii u3 uux (IK-7).

3Hamy:

OCHOBHBIC TIOHSTHS, TCPMUHBI, METOABl M NIPHEMBI KAUeCTBEHHOTO W KOJWYECTBCHHOTO
XUMHUYECKOTO aHaM3a, TEOPUI0 XUMHYECKMX M (PHU3UKO-XMMHUYECKUX METOJOB aHaIIM3a,
MPUHLIMIIBI paO0THl OCHOBHBIX MPUOOPOB B (PU3UKO-XUMHUECKUX METOAAX;

ymemy:




MPUMEHSTh MPUOOPETEHHBIE MTPAKTUUYECKHE HABBIKK B MPO(PECCUOHAIBHOMN AESITeNbHOCTU
JUIsL pEeIIEHUs] KOHKPETHBIX 3a/ay; BiaJeTh: NOHMMAHUEM LEJEed U aJFOPUTMOB XUMHUYECKOIO
aHaJIM3a, Croco0aMu pelleHUs] aHATUTUYECKUX 33/1a4, OLIEHKONH BO3MOXKHOCTEH Ka)X/10ro MeToj1a
aHaJIM3a, OCHOBAMU METPOJIOTMYECKON OLIEHKH pe3yJbTaTOB KOJIMYECTBEHHOIO XMUMHYECKOIO
aHaIu3a;

enademn.:

MOHMMAaHUEM IieJied M aJropuTMOB XHMHUYECKOTO aHaju3a, CIoco0amMHu pelIeHUs
AQHWINTUYECKUX 33/a4, OLIEHKOW BO3MOXHOCTEH KaXKIOr0 METOJa aHajiu3a, OCHOBaMHU
METPOJIOTMUECKONW OLEHKH Pe3yJIbTaTOB KOJIMYECTBEHHOIO XUMHUYECKOTO aHAJIN3a;

umems npedcmasienue

0 €IMHOM JIOTMKE XUMHUYECKOr0 aHajiu3a, O MHOTooOpa3uu METOJO0B XHMHUYECKOTO
aHaJIM3a U 0 KOHTPOJIE KAUeCTBA PE3YyJIbTATOB KOJMYECTBEHHOTO XUMUYECKOTO aHAJIM3a.

3. Kpartkoe coaep:xanue TUCHHUILTHHBI

Beenenune. Ilonstue 00 anamutnueckoi xumun (AX) Kak O cCHCTeME 3HaHMI,
MO3BOJISIIOIIEH YCTAaHOBUTh KAYECTBEHHBIM M KOJMYECTBEHHBIN COCTaB BellecTBa. 3aaaun AX.
AHAIMTUYECKUI CUTHAJI KaK HOCHUTENIb KAueCTBEHHOW M KOJMYECTBEHHOH HWHQOpManuu 00
o0bekTe ananmm3a. Ilonstue o mpobGoorbope m mpobomoaroroBke. OCHOBHBIE TpeOOBaHMS,
IpeIbsBIsEMblE K METOAaM XHMHUYECKOIO aHaju3a. YCJOBHS BBIIIOJHEHUS OIpPEIEICHUN.
AHanutuueckas ¢hopmMa, aHaATUTHYECKHE MTPU3HAKU. AHATUTHYECKHE KIACCU(PUKAIMU KaTHOHOB
Y aHHOHOB.

Cucrematnueckuii u JpoOHbI  aHanu3. COBpEeMEHHbIE METOAbl HIACHTH(PHKAIIUU
AJIEMEHTOB U coelMHEeHnH. OpraHnyecKkre aHaIUTUYECKUE PEareHThl B aHAJIN3€ HEOPraHMUYEeCKUX
BelecTB. PaBHOBecHs B aHAIMTHUYECKUX T'OMOI€HHBIX M IE€TEpPOreHHbIX cuctemax. OCHOBHbIE
TUIBl peakuui, npuMmeHseMblx B AX (KHCIOTHO-OCHOBHOE B3aUMOJICHCTBUE, OKUCJICHHE-
BOCCTaHOBJICHHE, KOMILIEKCOOOpa3oBaHue, ocaxjaeHue). OnucaHue paBHOBECHUSI aHATUTHUECKUX
PEaKIyii ¢ MOMOIIbI0 KOHCTAHT PAaBHOBECHS. YUeT MOOOYHBIX PEakIfil C MOMOIIBIO ammapara
YCJIOBHBIX KOHCTAHT paBHOBecusa. lcmonb3oBaHHWE YCIOBHBIX KOHCTAHT pPaBHOBECHUS IS
ONTUMHU3AINKI AHATUTUYECKUX PEAKIMN U MPAKTUYECKUX YCIOBHM WX BBITTONHEHHUS. OCHOBBI
METO/IOB KOJMYECTBEHHOTO XMMHUYECKOro aHanu3a. MeToApl KOJIMYECTBEHHOIO aHalIu3a.
TpeOoBanusi, TPEABSBISIEMbIE K XHUMHYECKUM PEAKIUSM, HCIOJIb3YEMbIM B XHUMHUYECKOM
aHanu3e. OTambl KOJMYECTBEHHOrOo aHaiu3a. [loHsATHE O TpaBUMETPUYECKOM aHaIU3E.
Teopernueckre OCHOBBI TUTPUMETPUYECKOrO aHaynu3a. Ilpuembl TuTpoBaHms. Pacuersl B
TuTpuMeTpHun. ['paduueckoe oTodpaxeHue mporecca TUTpoBanus. Ckadyok TUTPOBaHUS, TOUKA
HKBUBAJICHTHOCTH, KOHEUHAsl TOYKa TUTpPOBaHUs. [lepBUUHbIE U BTOPUYHBIE CTaHAAPTHL. MeTon
KHCIIOTHO-OCHOBHOTO TUTPOBaHUA. BBIOOp KHCIOTHO-OCHOBHOTO HHAMKaTopa. I[lpumepsi
omnpeneneHud. MeToIbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO THUTpOBaHMsS. OKUCIUTEIHHO-
BOCCTAHOBUTEIbHBIN noTeHIHan. DakTopbl, BAUSIONIME HA €r0 BeNTuYnHy. Y paBHeHue HepHcera.

[epmanranatomerpus. Mogomerpus. OntuMu3anus ycIoBHil ompeneneHus. MeTox
KOMIIJIEKCOHOMETPUUYECKOrO0 THUTpoBaHUsA. (OCOOEHHOCTH peakIuid KOMILJIEKCOOOpa30BaHUs
(xematooOpa3oBanus) woHOB MeTawioB ¢ OJITA. Bwibop onTUMambHBIX  YCIOBHUI
KOMIUIEKCOHOMETPUYECKOTO ~ TUTpOBaHMs.  THUTpOBaHME MO  METOLY  OCAXJIEHUS.
Metponoruueckass OLEHKa pe3ylbTaToB aHanu3a. MHAuKaTopHbIE W HMHCTPYMEHTAJbHbIE
CHOCOOBI YCTAaHOBJICHUS TOYEK SKBUBAJIEHTHOCTH.

BBenenne B (u3NKO-XxMMHUECKHE (MHCTPYMEHTAJIbHBIE) METOABl XUMHUYECKOIO aHau3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHMX METOJIOB aHaln3a. AHATUTUYECKUI
CUTHal Kak uH(popMmaTtuBHas (QYHKIHMS CcocTaBa BellecTBa. MeToabl KOJIMYECTBEHHBIX
m3mepennit B OXMA, ux XapakTepuUCTHUKAa. AHAIUTHUYECKHME U  METPOJIOTHYECKUE
XapaKTepUCTHKU METOJMK ornpeaeneHus. Hanocuctemsl kak 00bEKThI HCCIIE0BaHUS

4. O0beM y4eOHOM JUCHUILJIMHBI

Byl yueGHOI paboTh B 3aueTHBIX B akanewm.
€IUHULAX Jacax

O011as TPYA0EeMKOCTh JHCHUIIHHBI 110 Y4€OHOMY IJIAHY 4.0 144




AyIMTOpHBIEC 3aAHATHS: 1,78 64
Jlexmm (Jlek) 0,45 16
JlaboparopHbie pabOTHhI 1,33 48
CamocrositesibHas padora (CP): 2,22 80
Bux koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX yacax
Oo0masi TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 4,0 108
AYJIUTOPHBIE 3aHSATHSL: 1,78 48
Jlexuuu (Jlek) 0,45 12
JlaGopaTopHbie pabOThI 1,33 36
CamocrositesibHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ager ¢
OLIEHK O

AHHOTAaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«®u3nka KoHJAeHCUpPoBaHHOro coctosinusa» (b1.B.O/1.8)

1. Heap AMCHMILVIMHBI. MPUOOPETEHUE CTyAEHTAMHU 3HAHWM MO OCHOBHBIM pazjenam
(U3HKYM U YMEHHIO IIPUMEHSATh UX B JPYTHX €CTECTBEHHOHAYYHBIX TUCIIUTUIHHAX.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI o00yyaloluiicsi 10 Mporpamme
0akajaBpUaTa J0JIKEeH:

Obnaoame cnenyrommmmu  oOmekynsTypusiMu  (OK), obmenpodeccuonansupivu  (OIIK) u
npodeccuonanbubiMu (I1K) komneTeHuusIMHU:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCLUIUINH, JUCHMIUIMH oOuenpodeccuoHaIbHOr0 IHMKIa B 00beMe HeoOXOIuMOM B
npoecCHOHANBPHOM  JESITeNbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX MOJXOAOB, METOJAOB M pE3yJbTaTOB MaTEeMaTHYECKOro aHajau3a H
MOJIETTMPOBAHHMSI, TEOPETUIECKOTO M SKCIIepUMeHTanbHoro uccieaoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKU U
MOJICJTMPOBAHUSI CBOWCTB HAHOMATEPHUAJOB W HAHOCUCTEM HEOPTaHMUYECKOW M OpraHMYecKOn
IPUPOJIBI, B TBEPAOM, KUIAKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOTIJICHKU
¥ HaHOCTPYKTYPHPOBAaHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAaHUIIBI pa3fena ¢a3, a Takke
(GHU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

3Hamy:

- OCHOBBI (PM3UKHU KOHJIEHCUPOBAHHOTO COCTOSIHUS;

- cMmbIicn (yHAAMEHTATbHBIX (DU3MUYECKUX 3aKOHOB, MPUHIIUIIOB M TMOCTYJIATOB; WX
(OpPMYJIMPOBKH ¥ TPAHUIIBI IPUMEHUMOCTH;

- CBS3b IIUPOKOTO Kpyra (hPM3MUECKUX SBICHUN ¢ (yHIaMEHTAIbHBIMU MPUHIUIIAMHA U
3aKOHaMU (PU3HKHY;

- OCHOBHBIE METObI PEIICHUS 33724 M0 ONMUCAHUIO (PU3NIECKUX SBICHUI;

- METO/1bl 00pabOTKH pe3ynbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA,

ymemy:

- IPUMEHATHh TEOPETUUECKHUE 3HAHUS M IKCTICPUMEHTAIbHBIE METOIbI NCCIEAOBAHUS TPU
pelieHnu TpodecCUOHATBHBIX 33/1a4;

- MPOBOJUTH PAcuU€Thl, OCYIIECTBIATh aHAIU3 U Ha OCHOBE 3TOrO JieJaTh 0OOCHOBaHHbBIE
BBIBO/IBI,

- aHaJIM3UPOBAThH PE3YJIbTAThl HAOIIOIEHUN U SKCIIEPUMEHTOB C IPUMEHEHNEM OCHOBHBIX
3aKOHOB U IPUHIIUIIOB (PU3UKH;




- ONpeAeNATh XapakTep (PU3MUECKUX MPOLECCOB MO KOMILIEKCY IKCIEPUMEHTAIbHOM
UH(OPMALIUHU TIPH TIOMOIIH TpadUKOB, TAOIHIl U YPaBHEHUH;

- IPEACTaBIATh 00PaOOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETUUYECKYI0 MH(POPMALUIO B
YCTHOM W MHCBMEHHOH (opmMe, B TOM YHCIIE C MCIOIb30BaHUEM COBPEMEHHBIX KOMIBIOTEPHBIX
TEXHOJIOTUH,

enademn.:

- HaBbIKaMU PabOThI C IIUPOKUM KPYroM (pU3HUecKuX IpuOOPOB U 000PyAOBaHMS;

- HaBBIKAMU OOOCHOBAHUS CBOUX CYXKJCHHUI U BBIOOPA METO/1a UCCIICTOBAHMS.

3. Kpatkoe coep:kanue ¥ CHUIIAHBI

1.BBenenue.

Heo6xonuMocTh KBaHTOBOI'O MOAXOJAa IPU H3y4Y€HUM (U3UKU KOHAECHCUPOBAHHOI'O
COCTOSIHMSL.

2.971eMeHTBI KpUcTajiorpaduu.

Tunel cHMMETpUM B KPUCTAUIMYECKUX CTPYKTYpax M UX paclpeesieHue 10 CUHTOHUSAM
(uagexcsl Mwuiuiepa). AHM30TPONMS KPUCTAJUIMYECKMX CBOWCTB  (KHUIKUE KPHUCTALIbI,
nonumepsl). Knaccudukanus TBEPABIX TEJ MO XapaKTepy CHII CBS3H W THUIAM KPUCTAJUIMYECKUX
cTpykTyp. Ileproanueckue pyHKUMU Ui TPAHCIALMOHHBIX BeKTOpoB. OOpaTHast permérka u eé
CBOMCTBa, OOBEM OSJIEMEHTAPHOM SYEHKH O0OpaTHOM pPEmETKU. 30HBI bpunitosna.
HecoBepuieHcTBO M AedekTbl KpucTauiMyeckod pemérku. TernoBele M pajualiOHHbIE
neeKThI, TUCIOKAIINH.

3. D1eMeHThl CTaTUCTUYECKON (PM3UKU KOHJCHCUPOBAHHOI'O COCTOSHUSI.

TepMoauHaMHUEeCKMI M CTaTUCTUYECKMH  IOAXOABI B  M3YYEHUM  COCTOSHHUU
MaKpoOCHCTEM. OJIEMEHTbl TEOPHUHM YIPYIOCTH, TEH30pbl JedopMaluid U  HANPSKCHUH.
BrIpok/IeHHBIE 1 HEBBIPOKJICHHBIE KOJUIEKTUBBI, UX CBS3b C KJIACCHYECKOW M KBAHTOBOH
CTaTUCTHKON. UMcaa KBaHTOBBIX COCTOSHUH Ul MMKpoudacTHLl. Mojenb ra3a cBOOOJHBIX U
HE3aBUCHUMBIX 3JIEKTPOHOB M 0030HOB. BiusiHue rtemmeparypbl Ha pacrpeneneHue Depmu-
[upaka. Breipoxxnennsie ®@epmu u bose raspl. Knaccuueckne M KBaHTOBBIE KUAKOCTH.
CeepxrtexkyuecTb. [IpaBuia  CTaTUCTHUECKOTO  yCpeAHEHMsS (PU3MYECKHX BEIMYMH B
KJIACCUYECKOM U KBAaHTOBBIX cTaTUCTUKAaX. PopMyna [lnanka i 4€pHOro U3IydeHHUs.

4.3oHHast Teopus TBEPABIX TEIl.

VYpaBuenue Illpegunrepa B nepuogudyeckom noreHnuane. @Dynkuum  bioxa.
OHEpPreTMyecKuil CHEKTp DJJIEKTPOHOB B KpHUCTaJUle. OHEprus U IMOBEpXHOCTh DepMu.
O¢ddexkTuBHAas Macca DIEKTPOHOB U JABIPOK B  BAIGHTHOW 30HE IMOJYNPOBOJHUKA.
JucnepcuonHble 3aKOHBI. MeTauibl, MOIYNPOBOJIHHUKH, AUICKTPUKU C TOYKHU 3pEHUS 30HHOM
TEOPHH.

5. DnemeHTapHbIe BO30YKIEHHS B TBEPIBIX Teax.

Knaccudukanus sneMeHTapHbIX BO30YyXIeHUH B kpucTauiax. KoHuenus KBa3uyacTHil.
BpeMmsi xu3HM 35eMeHTapHBIX BO30YXJeHUil: (POHOHOB, IJIa3MOHOB, SKCUTOHOB, MarHOHOB U
noJsipoHoB. [InazmenHble koieOanus U ia3MoHbl. CKUHAQdEKT.

6./lnHamMIKa KPUCTAIUTMYECKOMN PEIIETKY.

KBaHTOBBIN XapakTep KoneOaHMH KpHUCTATMYECKOW peméTku. VMmyabc U sHeprus
dbononoB. Heynpyroe paccesnrne (HOTOHOB, pEHTTEHOBCKHX JIydell U HEHUTPOHOB Ha (hOHOHAX.
Konebanus B pemeérke, cocTosIel U3 OJMHAKOBBIX aTOMOB.

Pemérka ¢ nByms pa3iIWYHBIMM aTOMaMH B KPUCTAJUIMYECKOW NPUMHUTHUBHOM SYEHKE.
®opmyina [lnanka a1 GOHOHOB.

7. TennoBbIe CBOWCTBA KOHJICHCHPOBAHHBIX CPE.

Tennoémkocts TBEpOrO Tena. O6IacTH HU3KUX M BBICOKHX TeMIeparyp. TemnoéMKoCTb
ANIEKTPOHHOIO Tra3a. AHrapMOHHWYECKHE B3aMMOJEWCTBHUS B KpPUCTALIaX. TerionpoBOIHOCTh
TBEPABIX Tell. TemoBoe conpotuieHue peméTku. [lponeccrsr nepedpoca. JledekTsl pemérku u
UX BIUSHUE Ha TEIUIONPOBOJHOCTh. TemIonpoBOJHOCTh AMAJIEKTPUKOB (peréToyHas
TEIUIONPOBOAHOCTD). TerIonpoBOIHOCT, METAJUIOB U CIUIABOB B 00JAaCTH BBICOKUX M HHU3KHX
TEMIIEPATYP.



8.DnexTpuieckue CBONCTBAa KOHIEHCUPOBAHHBIX CPEI.

PaBHOBecHOE COCTOSIHHE 3JEKTPOHHOTO Taza B MPOBOAHUKE. Jpeild 31meKTpoHOB mon
JIeMCTBUEM BHEIIIHET0 IEKTpUUYecKoro nossd. Bpems penakcauuu u uMHa cBOOOAHOro npoodera
AJIEKTPOHOB. DJIEKTPOIIPOBOJHOCTh HEBBIPOXKIEHHOTO M BBIPOKIEHHOI'O 3JIEKTPOHHOT'O Ta3o0B.
3aBMCUMOCTD MTOJABM)KHOCTH HOCUTENEH 3apszia OT TEMIIEPATyphl. DIEKTPONPOBOJIHOCTh YHCTBIX
METAJIJIOB. DJIEKTPOIIPOBOJHOCTh METAJUNIMYECKUX CILIAaBOB. SIBIEHHME CBEPXIIPOBOJUMOCTH.
[Ilenn SHEPreTMYecKOro CIEKTpa 3JIEKTPOHOB INPOBOAMMOCTH B CBEPXIPOBOAHMKE. Teopus
ceepxnpooaumoctu bapauna-Kynepa-Ulpuddepa (BKIL-reopust). ObpazoBanue 3meKTPOHHBIX
nap Kynepa. BiusHue BHEIIHUX IOJE€H Ha CBEPXIIPOBOJALIECE COCTOSIHME IPOBOAHMKA. Teopus
['uu36ypra-Jlangay. KBanroBanue motoka B cBepxmnpoBoaHukax. Iddekr Jxo3edcona.

9. MarHuTHble CBOWCTBA KOHJEHCUPOBAHHBIX CPE_.

MarnuTHoe TmoJie B MarHeTukax .MarHuTHeleé  CBOMCTBa aTOMOB. OpOWTAJIBHBIN,
CIMHOBOM UM  pEe3yJbTUPYIOIIMA MarHUTHBIE MOMEHTBl aTOMOB, HUX KBaHTOBaHHE.
Knaccugukanuss MarHUTHBIX MaTepuanoB. JlMaMarHeTus3M, HMHIYLIUPOBAaHHBIM MarHUTHBIN
MOMEHT aroma. MaruutHasg BOCIHPUMMYMBOCTb JUAJIEKTPUKOB. KBaHTOBas puposa
napamarHetusma. [lapamarneTusm anekTpoHHoro rasza. KBantosas npupona ¢peppomMarseTusma,
CIHMHOBBIE BOJIHBL. OOMeHHOe B3auMozeicTBHE U (eppoMarHeTusM. JloMeHHass CTpyKTypa
(deppoMarHuTHBIX Tell. AHTH(EPPO-MArHETH3M U (PEPPUTHI.

10. 3aknroueHue.

Tennenuuu pazBuTHs U POOIEMBI PU3UKN KOHJCHCUPOBAHHOTO COCTOSHUSI.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunel yue6HOI paboTh B 3ayeTHBIX B akanem.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh JUCIHUIIJIMHBI 10 Y4e0HOMY MJIAHY 5,0 180
AyIUTOpPHBIE 3aHATHS: 2,22 80
Jlexmm (Jlek) 0,89 32
[TpakTrueckue 3anstus (I113) 0,44 16
JlaGopaTopHble paboThI 0,89 32
CamocrositeibHas padora (CP): 2,78 100
Buja konTpoJsi: 3a4er / 3k3aMeH 0,0 3ader ¢
OLICHKOM
Bunsl yueOHol paboThI B 3ayerHBIX B actpon.
eIMHUIIAX qacax
Oo0masi TpPyA0EMKOCTb IMCIMILIMHBI 10 Y4eOHOMY IIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 2,22 60
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) 0,44 12
JlaGopaTopHble paboThI 0,89 24
CamocrositesibHas padora (CP): 2,78 75
Bujx koHTpoOJIs: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH

AHHOTanusA padoyeil NpOrpaMMspl JUCHUILIMHBI
«JIabopaTopHbie padoThl N0 (pu3nveckoii xumMuu Hanomatepuaaos» (b1.B.0O/1.9)

1. leab AMCUMIUIMHBI. O3HAKOMUTb U PACKPHITH BO3MOXKHOCTH OCHOBHBIX 0a30BBIX
HKCIEPUMEHTAIBHBIX METO/0B (U3UYECKOM XHMHH, HAy4YUTh CTY/AEHTa BHJETh 00JacTh M
npenenbl MPUMEHEHUS! 3TUX METOJO0B HCCIEeIOBAaHUS, YETKO MOHMMATh MX NPUHLUMHUAIbHBIE
BO3MO>KHOCTH M OTPaHUYEHUS IIPU PEILIEHUN KOHKPETHBIX SKCIIEPUMEHTAIbHBIX 3aau.

2. B pe3yabraTe wu3yYeHHs IUCHUILVIMHBI oOydamluiics 1Mo mporpaMmme
0akajaBpUaTa J0JIKEeH:




Obnaoamse cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBIO MPUMEHATh 0a30BbI€ 3HAHMSI MaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH, JUCIHMIUIAH 00menpodecCHoHaIbHOrO IHMKIa B 00beMe HEoOXoauMOoM B
npopeCCUOHATBHONM  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pa0OTaHHBIX B HMX IIOAXOJIOB, METOJOB U pE3yJbTaTOB MAaTEMATHUUYECKOIO aHaiu3a u
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTanbHoro uccienoBanus (OI1K-1);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOJIOB HCCIICAOBAHUS, aHAIN3A, TUATHOCTUKU U
MOJICJIMPOBAHMs CBOMCTB HAaHOMATEpUAIOB MU HAHOCHCTEM HEOPraHWYECKOM M OpraHu4ecKoin
IIPUPOJIbI, B TBEPAOM, KUIAKOM, I'eJIe00pa3HOM, a3pO30JIbHOM COCTOSIHMM, BKIKOYasi HAHOIJIEHKU
U HaHOCTPYKTYPUPOBAaHHbIE NOKPBITHS, BHYyTPEHHNE U BHEIIHUE I'PaHULbI pa3zena a3, a Takxe
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ ux ydactueM (OIIK-3);

- CHOCOOHOCTBIO IIPUMEHSTHh HAaBBIKM HCIOJB30BaHUS MPUHLMIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCHOBITAHUNW M JAMATHOCTUKHM HW3JEIUA U3 HAHOMAaTepUaioB U
IPOLIECCOB HUX MPOM3BOJACTBA, OOpabOTKM © MOAM(UKALMK, BKIOYAs CTaHJApTHbIE U
ceprudukanuonnsie ucnsitanus ([1K-3).

3HaMb:

- IPUHIMI pabOThI U CXEMBI HCIIOJIb3YEMbIX U3MEPUTENIBHBIX YCTAHOBOK;

- BO3MOXHOCTM METOJOB CIEKTPOXMMHUHU JUId TPOBEIEHHS KayeCTBEHHOIO MU
KOJIMYECTBEHHOTO0 aHall3a XUMHUYECKUX CHCTEM, ONPEEIICHHUsS TEPMOJNHAMUYECKHX CBOWCTB
XMMHUYECKHX BEILECTB;

- KOHAYKTOMETPUYECKMH U  MOTEHIUOMETPUUECKUH  METOAbl  HAXOXKICHUS
TEPMOJIMHAMMUYECKUX  XapaKTEePUCTHK AJIEKTPOJIUTOB  (aKTUBHOCTEH U K03(duumeHToB
AKTUBHOCTH, KOHCTaHTBI AUCCOLUAIINH, TEPMOJMHAMUYECKUX XapaKTEPUCTUK PEAKLIUN);

- (PU3MKO-XMMHUYECKHE METO/Ibl UCCIEIOBAHUS M aHaJIM3a (a30BbIX PAaBHOBECUN B OJHO-
¥ MHOTOKOMITOHEHTHBIX CUCTEMaX, ITyTH IIOCTPOCHUS (Ha30BBIX AHATPAMM COCTOSHHS,

- DKCHEpUMEHTAJbHbIE METOJbl M3YyYEHHMs KMHETHKH XUMHMUYECKHX peakUui, crnocoObl
orpezeNeHus: KOHCTaHT CKOPOCTEN U MOpSAAKa XUMUYECKUX peakui, IOJX0Abl K YCTAHOBJICHHUIO
JUMUTHUPYIOIIEH CTaANH PEAKLIMU U YCTAHOBJIEHUIO MEXaHNU3Ma €€ IIPOTEKAHU;

- KaJOpUMETPUYECKHE METOJbl OIpPENeTIeHHs] TEIIOEMKOCTH, TEIUIOBBIX 3(PQPEKTOB U
JPYTUX TEPMOXUMHUECKUX CBOMCTB U3yUaeMbIX O0BEKTOB;

ymemu:

- IPUMEHATH TEOPETHUYECKHUE 3HAHUS M DKCIEPHUMEHTAIbHBIE METOJBI HCCIEI0BaHUS
(bu3nYeCcKO XMMUU MPU peLIeHUH MPO(PECCHOHAIBHBIX 33/1a4;

- cdopMmynupoBaTh MpodiieMy M O0OOCHOBAaTh BBIOOP HKCHEPUMEHTAIBHOIO MeETOoJa
WCCJIEIOBAHMSI, TIOCTABUTD LI€TH U 3a/1a4l U HAMETUTH ITyTH UX JOCTUKECHHUS,;

- TPOBECTH MaTeMaTHYeCKyl0 00pabOTKy OSKCIEpUMEHTaJbHBIX JaHHbIX Ha 0a3e
TEOPETUYECKUX 3HAHUN N0 (PU3NUECKON XUMHUU;

- NpPEICTaBIATh JaHHbIE J1a0OPaTOPHOTO HCCIEAOBaHUS B rpaduueckoil gopme u Ha
OCHOBE TIOJyYEHHBIX 3aBUCHUMOCTEH OIPEAENsATh COOTBETCTBYIOLIME TEPMOJMHAMUYECKHE U
KMHETUYECKUE XapAKTEPUCTUKNA XUMHUECKON CUCTEMBI U XMMHUYECKOI 0 IIPOLIECCa;

- IPOBOJUTH aHAIU3 W KPUTHUECKH OICHUBATh IOJTYYEHHbIE SKCIEPHUMEHTAIbHbIE
JaHHbIe, 0000IIaTh U JeaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

gnademsn:

- KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAJIBHBIX METOAOB (DPM3NYECKOH XUMHUH JUIS
pelIeHnss KOHKPETHBIX UCCIIeI0BAaTEIbCKUX 33/1a4;

- DKCIIEPUMEHTAIBHBIMA METOJAMH HCCIIEIOBAHUS COCTOSHUSA XMMHUECKOTO PAaBHOBECHS
Y KHHETUKU XUMHUYECKOTO Mpoliecca.

- IpreMaMi 00pabOTKHU MOTYUYEHHBIX ONBITHBIX TaHHBIX JUIS BBISIBICHUS U YCTAHOBIICHUS
B3aMMOCBSA3€ MeEXJIy TEepMOAMHAMMYECKHMU CBOWCTBaMU U (U3NYECKUMHU MapaMeTpaMu
npolecca;



- 3HAHWSAMHM OCHOBHBIX 3aKOHOB (HM3MYECKOW XHUMHH JUIA  COJEpKATEIbHON
MHTEPIIPETAINH TOJYYECHHBIX SKCIIEPUMEHTAIBHBIX PE3YIIbTATOB.

3. Kpartkoe coaep:xanue TUCHUILIHHBI

[IpuMeHeHHE METOIOB  (DPU3MKO-XUMUYECKOTO  HCCIIEAOBAHUS ISl OIPEIEIICHUs
TEPMOIMHAMUYECKUX U KHHETUYECKHUX XapPAKTEPHUCTUK XUMHUYECKHX CHCTEM.

CreKTPOXHMHYECKHE MeTOAbl HccaeqoBaHus. KauecTBEHHbI aHANIW3 BEHIECTBA
(ompesieNicHHe MEKbANCPHBIX PACCTOAHWI, MOMEHTOB HHEpPUUH MOJeKyn). OnperencHue
KOJIMYECTBEHHBIX ~ XApPAKTEPUCTUK (CTENEHH JHUCCONMAIMA W KOHCTAHTHI JMCCOLUAIMU
3JIEKTPOIIMTOB, TEIIOEMKOCTH BEIIECTBA).

DIeKTPOXHUMHYECKHE MeToAbl mucciaenosanus. Kouaykromerpusi. OmpejencHue
KOHCTAHTBI JIUCCOLMAIIMM CJIa00r0 OJIEKTPOJIMTA, CTEIEHH JUCCOLMAINM, 3JIEKTPUYECKOM
[POBOJAMMOCTH NP  OECKOHEYHOM  pa3baBieHUH  KOHJIYKTOMETPHYECKHM  METOJIOM.
[Morenumomerpust. OnpeseneHne TEPMOIMHAMUYECKUX XaPAKTEPUCTUK XUMHYIECKOU pPEeaKIuu
(ArH®, ArG®, ArS°), remnieparyproro ko3ddunuenta DJAC ( dEY/AT ), cranmaprroit DJIC ( E®),
M3ydYeHHE BIUSHUA 100aBOK HA IIOTEHIINAJ HJIEKTPO/IA.

®da3oBoe paBHOBeCHE B OJHOKOMIOHEHTHBIX cHcTeMax. OHU3MKO-XUMHYECKHil
aHanm3. V3ydyeHue 3aBUCHMOCTH CBOWCTB CHCTEMBbI OT €& cocTaBa. KpHBBIC OXJIaXKICHUS.
OrmpeienieHre cocrtaBa 3BTEKTUUECKON cMecHd. [locTpoeHue jauarpaMM KHIEHHsS W JUarpamm
IUIABKOCTH JiIss OWHapHBIX cucrteM. OrpaHuYeHHAas: PacTBOPUMOCTh B TPEXKOMITOHEHTHBIX

CHUCTCMaAXx.

Xumuyeckoe paHoBecue. OrmpenesieHHe KOHCTAHTBI XMMHUYECKOTO DPAaBHOBECHA U
TETUIOBOTO P PeKTa XUMUIECKON peaKkiiui Ha TIpUMepe peaKiuii pa3ioKeHHUs.

Tepmoxumusi. Kanopumerpus. Omnpenenenue TEMI0EMKOCTH BEIIECTB
KaJIOPUMETPUIECKUM METOIOM.
4. O0beM y4eOHOM JUCHUILIMHBI
Bunel yue6HoI paboThI B 3ayeTHBIX B akanem.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh TMCIHIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexiuu (JIek) 0 0
[Tpaktuyeckue 3anstus (I13) 0 0
JlaGopaTopHble paboThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager
Bunel yueGHoI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
Oo0masi TpyA0eMKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IJIaHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexruu (JIek) 0 0
[TpakTuueckue 3austus (I13) 0 0
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanus padoyel NPOrpaMmMsbl AUCHUIIIMHBI

«Oprannyeckasi XuMHs B TeXHOJIOTHM HaHOMaTepuaJoB» (b1.B.0/1.10)
1. Heap aucuMnanHbl — IpUOOpETEHUE CTYIEHTAMH 3HaHUN O CTPOSHUH OPraHUYECKUX
COCIMHEHUI, OCHOBHBIX XHMHYECKUX CBOMCTBAaX pa3IMYHbIX KJIACCOB

OpraHUYECKUX
COEIMHEHUI U METO/1aX UX MOJyUYeHHs, KaK MPOMBIIUICHHBIX, TaK U J1a00paTOPHBIX.




2. B pe3yabraTe wu3y4YeHHs UCHUILVIMHBI oOydamluiics 1Mo mporpaMmme
O0akajiaBpHAaTa JI0JI2KeH:
Obnaoams cnenyrommmu  o0mekyIbTypHbiME  (OK), ob0menpodeccuonanpabivu  (OITK) u
npodeccuonanbubMu (I1K) komneTeHmsIMu:

- CIIOCOOHOCTHIO MPUMEHATH 0a30Bble 3HAHUS MATEMATHYECKUX M €CTECTBEHHOHAYYHBIX
JTUCIUIUINH, JUCIHHMIUIAH  o0menpodecCHOHaIbHOTO IMHKIa B 00beMe HEo0XOauMOM B
npoecCHOHANbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pabOTaHHBIX B HHUX IOAXOJOB, METOJOB H PE3yJbTaTOB MAaTEMAaTHUYECKOTO aHaim3a u
MOJICTTMPOBAHHMS, TEOPETUIESCKOTO M SKCIepruMeHTanbHoro uccieaoBanus (OITK-1);

- CHOCOOHOCTBIO WCIIOJNB30BaTh HA MPAKTUKE COBPEMEHHBIC TPEICTABICHUS HAYK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MU MEPEXOE UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJHO
U JIBYXMEPHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEUISCTB U MaTEPUAJIOB, B3aUMOJCHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskarorei cpenoi (ITK-2);

3Hamy:

— TEOPETUYECKHUE OCHOBBI CTPOEHHUS M CBOWCTB Pa3MYHBIX KJIACCOB OPraHUYECKUX
COCIMHEHNH;

— CrmocoObl TMOJIYYeHHUS U XHMMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHN;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHUS OPTAHUUYECKUX PEaKIIUi;

ymemy:

— TPUMEHSTh TEOPETUYECKUE 3HaHUs [UIsl CHHTE3a OPraHUYECKUX COCAMHEHMIM
Pa3IUYHBIX KJIACCOB;

— aHANM3UPOBATh U MPEJICKA3bIBATh PEAKIIMOHHBIE CBONCTBA OPraHUYECKUX COCIMHEHUM;

— COCTaBJISITh CXEMBI CHHTE3a OPraHMUYECKUX COSAMHCHUN 3aJaHHOTO CTPOCHUS;

61a0emn:

— OCHOBaMH HOMEHKJIATYPBI U KJIACCH(PUKAIIUU OPTaHUICCKUX COCTUHCHUH;

— OCHOBHBIMU TE€OPETHYECKUMH IMPEACTABICHUSIMHI B OPraHUYeCKOU XHUMHH;

— HaBblKaMU OOOCHOBAaHWS PAIMOHATBHBIX CIOCOOOB TOJTYYCHHS OPTaHHYECKUX

BELIECTB.
3. KpaTkoe coaep:kanue 1UCHUININHBI
I"amoreHonpon3BoHEIE. Knaccudukanus. Howmenknarypa. Anxui- u

aJIMIrajioreHuibl.apoMatuueckue  rajmoreHuasl.  M3omepus. Homenknatypa.  CrnocoObl
nosyyeHus. IIpocrpaHcTBeHHOEe M 21€KTpoHHOE cTpoeHHe. Dusnuyeckue cBoncTBa. Peaknuu
HYKJI€O(UIbHOrO 3aMelieHuss U oTiiernsieHus. lloHarne HyKJI€OQMIBHOCTH U OCHOBHOCTH
peareHToB. AMOUICHTHBIE HYKIICO(PHIbHBIE PEareHTHI.

MeramiopraHu4eckue  CO€IMHEHHs.  THIbl  CBA3€M B DIIEMEHTOPTAHMYECKUX
coequHeHUsX. CrocoObl MONyYeHUs JTUTHI- M MarHUHOpraHMYeCKUX coenuHeHuil. Peakius
['punbsipa, Mexanusm. Peakiiuu ¢ kKapOOHWIBHBIMU COSTMHEHUSIMHU.

Cruptel. ®enonbl. [Ipoctbie 3dupsl. DnokcucoenuHeHUs. AJBIETUIbI, KETOHBI.
KapOoHoBBIE KHUCIOTHI U MX MPOU3BOJHBIE. B KaX10M Kiacce paccMaTpHUBAIOTCS CIEAYIOLIUE
paszienbl: W30Mepusi, HOMEHKJIaTypa, (QU3WYeCKHWe U XUMHUYECKHE CBOWCTBA, CIIOCOOBI
nostyyeHus1. MexaHu3Mbl peakui.

KapOoHOoBBIE KHCTOTHI ¥ UX (PYHKIIMOHATBHBIE TIPOU3BOIHBIE.

ManonoBsiii 3¢up. I[Momyuenue. Ctpoenue, CH-Kucnotnocts. Peakiuu koHmeHcammm
MaJIOHOBOTO 3(upa U MaTOHOBON KUCJIOTHI C ajbleruaamMu. AMHHOKUCIOTHL JlukapOoHOBBIE
KHCIIOTBI.

A3sorconepxkamue coeauHeHus.  HutpocoennHenus. Amusbl. B kaxaoM kiacce
paccMaTpUBaIOTCS CIEAYIOLIUE Pa3/iesibl: U30MEpHs, HOMEHKIIAaTypa, GU3NYECKUEe U XUMHUUECKHe
CBOICTBa, cmocoObl monmyudeHUs. MexaHu3mbl peakiuil. OpraHudeckue COCTUHEHHS B
XUMHYECKON TEXHOJOTUHA HAHOMAaTEPHAJIOB

A3a- 1 1Ma30COeIMHEHUS



[Tonydyenue nAMa30COEIMHEHUN peaklIMedl AUa30TUPOBAHMS: YCIOBHS MPOBEACHUS
peakuuu U MexaHu3sM. Dusnueckue cBoWcTBa. Xumudeckue cBorcra. [lomydeHue wu
IIPUMEHEHNE a30COEUHEHUM.

4. O0beM y4eOHOH JUCIHILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O06masi Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AYJIUTOPHBIE 3aHSATHSL: 1,78 64
Jlexiuu (JIek) 0,89 32
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buja xkoHTpoOJIsi: 3a4eT / 3K3aMeH 1,0 IK3aMeH
(36)
Bunst yueGHOI paboThl B 3aueTHbIX B acrtpos.
SIMHMIIAX gacax
O01mas TPyA0eMKOCTh I CHUILIHHBI 110 Y4e0HOMY ILIaHY 5,0 135
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
JlaboparopHbie pabOTHI 0,89 24
CamocrositesbHasi padora (CP): 2,22 60
Buja xonTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Konsiouanasi XumMusi B XMMH4Y€CKOii TexHo10ornu HaHomaTtepuaaos» (b1.B.0/1.11)

1. Ieap AUCHMIUIMHBI: O3HAKOMJIEHHWE CTYJIEHTOB C OCHOBAaMU TEPMOJUHAMHKHU
MOBEPXHOCTHBIX SBJIEHUH, CIOCOOAMU TMOMYYEHMs] M BaXHEHIIMMU CBOWCTBAMHU JTUCHEPCHBIX
CUCTEM.

2. B pe3yabraTe wu3y4YeHUs IHCHHMILUIMHBI OOY4YalOLIMiici 1O mMporpamMme
0akajaBpHUaTa J0JIKEH:

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnerenusamu:

- CIIOCOOHOCTHIO MPUMEHSATH 0a30BbI€ 3HAHUS MAaTEMaTHUYECKUX M €CTECTBEHHOHAYYHBIX
JUCLHUIUIMH, JUCHMIUIMH OO0IIenpodecCHOHAIBbHOIO MLHKJIAa B 00BbeMe, HEOOXOJUMOM B
npoecCHOHANBHOM  JEATENIbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboTaHHBIX B HUX MOJAXOJIOB, METOJIOB W pPE3yJbTaTOB MAaTEMaTHYEeCKOIO aHalu3a H
MOJIETTMPOBAHHS, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccnenoBanus (OITK-1);

- COCOOHOCTHIO MPUMEHSATHh OCHOBBI METOJIOB MCCIIEIOBAHMS, aHAIN3a, JUArHOCTUKH U
MOJICIMPOBAHUS CBOMCTB HAaHOMAaTEPHAJIOB M HAHOCHUCTEM HEOPTraHWYECKOW U OpPraHMYeCKOu
IPUPOJIBI, B TBEP/OM, KHUJIKOM, Ireie00pa3HoOM, a3p030JIbHOM COCTOSTHUM, BKJIIOUYAsi HAHOTIJICHKU
¥ HAaHOCTPYKTYPHPOBAHHBIE MTOKPHITUS, BHYTPEHHUE U BHEIIHUE TPAHUIIBI pa3ziena ¢a3, a TakKe
(GHU3NIECKUX U XUMHUYIECKHX MPOIIECCOB B HUX WK ¢ uX ydactueM (OITK-3)

- CHOCOOHOCTBIO MCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEICTaBICHUS HAyK O
CBOICTBaxX BEIIECTB M MaTEpPHAJIOB MPH MEPEX0/ie UX B HAHOPA3MEPHOE COCTOSTHUE (HOJIb, OJHO
U JIBYXMEPHOE), O BJIMSHUU pa3Mepa Ha CBOICTBA BEILIECTB M MAaTEPHAJIOB, B3aWMOJECHCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpyskarotieit cpemoit (ITK-2);

3HaTh:

OCHOBHBIE TOHATHS W COOTHOLICHHUS TEPMOJMHAMHUKM IIOBEPXHOCTHBIX SIBJICHUU
(TepMOAMHAMUKA TOBEPXHOCTHOTO CIIOS; aire3vs, CMauWBaHUE W PACTEKAHUE KUIAKOCTEH;




JMCIIEPCHOCTh U TEPMOAMHAMUYECKHE CBOMCTBA TEJI; aAcOpOLMs ra3oB U IapoB, aAcopOLMs U3
pacTBOpPOB);

OCHOBHBIE METO/Ibl IIOTYYEHUS AUCHEPCHBIX CUCTEM;

OCHOBHBIE  CBOWCTBAa JIUCIIEPCHBIX CHCTEM  (RJIEKTPOIOBEPXHOCTHBIE  CBOMCTBA;
KMHETHYECKHE U ONTHYECKHE CBOMCTBA; CBOMCTBA PACTBOPOB KOJIOWIHBIX IIOBEPXHOCTHO-
AKTUBHBIX BEILIECTB);

OCHOBHBIE TIOHATHS U COOTHOILEHUS TEOPUN arperaTUBHON yCTOMUMBOCTH U KOAryJsLUH
110(OOHBIX TUCTIEPCHBIX CHCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYpoOOpa3oBaHUSI M PEOJIOTMYECKHE CBOWCTBA
JTUCIIEPCHBIX CUCTEM;

YMETh!

IIPOBOAUTH pacueTbl C MCIOJIb30BAHUEM OCHOBHBIX COOTHOILIEHUN TEPMOJMHAMUKH
IIOBEPXHOCTHBIX SIBICHUH U pacuyeThl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM;

enademsn:

METOJAAMU M3MEpEeHHs] IOBEPXHOCTHOTO HATSXKEHMs, KpPaeBOro YIJa, BEJIMYUHBI
azcopOMM W YAETbHOH  TIOBEPXHOCTH,  BS3KOCTH, KPUTHYECKOH  KOHIICHTPALUU
MUIIEJUIO00pa30BaHMsl,  3JEKTPOKMHETHYECKOr0  MOTEHIMaja;  METOAAaMU  IPOBEACHUs
JUCIIEPCUOHHOIO aHalli3a, CHHTE3a JUCHEPCHBIX CHCTEM U OLEHKM UX arperaTuBHOU
YCTOHYHBOCTH.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

Monyns 1. [Ipenmer u npu3Haku 00bEKTOB KOJUIOMIHOW XUMUHU

Komnonnnas xumusi - Hayka O NOBEPXHOCTHBIX SIBJICHMSIX W JAMUCIEPCHBIX CHCTEMax.
OCHOBHBIE IPU3HAKHU JUCIIEPCHBIX CHCTEM - F€TePOreHHOCTh M JTUCIEPCHOCTD; MOBEPXHOCTHAS
SHEprusi; KOJUYECTBEHHBIE XapaKTEPUCTUKH aucnepcHocTu. Kiaccudukanus aucnepcHbIX
CHCTEM.

Mopyns 2. TepmoarHaMUKa MOBEPXHOCTHBIX SIBJICHUMN

OOmiast  XapakTepuCTUKa [OBEPXHOCTHOM dHepruu. I[loBEpXHOCTHOE HAaTsKEHHE.
VYpasuenue ['u60ca-I'enpmronbia 111 BHyTpEHHEH yeIbHON OBEPXHOCTHOM 3HEpruu (MOJHON
MIOBEPXHOCTHOM JHEPTUN).

Meron u30bITKOB ['mOOca. DyHmaMmeHTabHOE aAcOpOIMOHHOE ypaBHeHHEe [mOOca.
YactHoe BbIpaXkeHHE YypaBHeHHs [nO0ca. IloBepXHOCTHO-aKTHBHBIE U TOBEPXHOCTHO-
VMHAKTUBHBIE BEILIECTBA.

Anresuss n koresus. YpaBHeHnue [lrompe ans pabGotel anre3uu. CMmauuBaHME, 3aKOH
FOunra. VYpasnenue [lronpe-FOnra. Pactexanue »xuaxocted, kod()PHUIMEHT pacTeKaHUs IO
[apkuncy. DpdexT MapaHronu, npaBuio AHTOHOBA.

[IpaBuno ¢a3 [ub6ca u nucnepcHocTb. BnusHue KpUBU3HBI TOBEPXHOCTH HA
BHYTpeHHee JaBieHue Ten (ypaBHeHue Jlamnaca). KanmwuispHele sBieHUs. YpaBHEHHE
KenpBuHa. BrnusiHue nucnepcHOCTH Ha pacTBOPUMOCTb, KOHCTaHTY PaBHOBECHSI XMMMUYECKOMN
peakuuu, TeMiepatypy ¢pa3zoBoro nepexosa.

Metoapl moNydeHHs JUCIEPCHBIX CHCTEM. YpaBHeHue Pebunnepa st paboThl
mucnieprupoBanus. I ekt PeOunaepa. 'omorenHas u rereporeHHas KOHJAEHcCAlUs. DHEprus
['u60ca obpazoBanus 3apopiiia HOBOH (a3el. KuHeTnka oOpa3oBaHust HOBOH (a3bl.

Monyns 3. AncopOLuoHHbIE paBHOBECHS

[Ipupona angcopOuMOHHBIX cuil. AjacopOuus Tra3oB M MapoB HAa OJHOPOIHOU
noBepxHocTu. 3akoH I'enpu. Monens u ypaBHeHue JleHrmiopa. Teopus NmoJMMONIEKYISIPHON
ancopbmuu  bpynayspa, Ommera, Temnepa (BOT). Ompenenenue yneapbHON MOBEPXHOCTH
metogom bOT.

AncopOuusi Ta30B M MapoB Ha MOPUCTHIX MaTepuanax. Kiaccupukauuss mnop 1o
Jy6ununy. Teopust kKanuuisipHON KoHAeHcauu. Pacdyer nHTerpaabHoi U nuddepeHnuantsHon
KPUBBIX pacipeeseHus: 00bema mop mo pazMepam.



AncopOrMsi Ha MHKPOIOPUCTBIX Marepuanax.  IloTenmuanpHas Teopus [lomsHu.
Xapakrtepuctudeckass KpuBas ancop6omuu. OO0oOmeHHoe ypaBHeHHe Teopun JlyOmHHMHA
00BEMHOT0 3aMOJIHEHHS] MUKPOTIOp, ypaBHeHue JlyOununa - PagynikeBuya.

AncopOnuisi  TIOBEpXHOCTHO-aKTUBHBIX — BemecTB. [IpaBuno [lrokno - TpayoOe.
3aBUCHUMOCTh MOBEPXHOCTHOI'O HATSDKEHHMSI OT COCTaBa pactBopa. YpaBHeHue lllumkoBckoro.
YpaBHeHUsI COCTOSIHMSI Tra3000pa3sHBIX IIOBEPXHOCTHBIX (aJCOpPOLIMOHHBIX) IUIEHOK. Becsl
Jlenrmropa.

Mopynb 4. DnekTpruuecKue sIBICHUs Ha TOBEPXHOCTU

Mexanusmbl  00pazoBaHHs JBOWHOrO anekrpuueckoro cios ([2C). VYpaBaeHus
Jlunnmana. OnekTpokanwuisipHble Kpusble. Teopun crpoenus [IDC. Pewmenue ypaBHeHus
ITyaccona-bonbumana mis nuddysnoit yactu AD2C. IDC mo teopuum Illtepna, mepesapsaka
IIOBEPXHOCTH.

DNEeKTPOKMHETHYECKUE  SIBJICHUS, OSJEKTPOKMHETUYECKH IOTEeHUuald. YpaBHEHHE
['enpmrompiia-CMOITyXOBCKOTO AJIS JIEKTPOOCMOCa | AIeKTpodopesa.

Mopyns 5. Kunernueckue cBONCTBA JUCIIEPCHBIX CUCTEM

CBsI3b CKOPOCTH OCXAECHMSI YACTHUI[ C MX pa3MepoM. YCIOBUS COOJIOJEHHUS 3aKOHA
Crokca. CenMMEHTALIMOHHBIA aHAIM3 MOJIUAMCIEPCHbIX cucTteM. KpuBble pacnpeneneHus
gactul 1o pa3mepam. llpupoma OpOyHOBCKOTo JABIDKEHHs. 3akoH OJWHINTEHHA -
CmonyxoBckoro. CneactBusi W3 TEOpUH OpOyHOBCKOro JBikeHUs. CeauMeHTalnOHHO-
¢ Py3HOHHOE paBHOBECHUE, THIICOMETPHUYECKHI 3aKOH.

Mopynp 6. ArperatuBHasi yCTOWYMBOCTD U KOAryJIsILUs TUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperatuBHas yCTOMYMBOCTU CHCTEM. JlnopuinbHele ©
mnodobubie cuctembl. Kpurepuit nmmodminbHoct mno Pebunnepy-lLlykuny. Jluodunsusie
qucnepcHele cuctembl. Kimaccuduxaius noBepXHOCTHO-aKTUBHBIX BelleCTB. TepMoanHaMuKa 1
MexaHu3M muuemuiooopasoanus. Ctpoenune muinemnn [TAB. Comobunuzanus. Kputnueckas
KOHLEHTpaLUsl MULEJIJI000pa30BaHusl, METO/bI €€ OIIPEIEICHMUSL.

JInopoOHbIe nucnepcHble cucTeMbl. DaKTOpbl YCTOWYMBOCTH JTHO(POOHBIX CHUCTEM.
brictpas u meanenHas xoarynsuus. Kuneruka xoarynsuuu no CMoJIyXOBCKOMY. 3aBUCUMOCTD
qKcila 4acTUL] Pa3HOro NnopsAaka oT BpeMeHu. OCHOBHBIE NON0XEHUS Teopun [eparuna, Jlannay,
®epaes, OsepOeka ([JJIPO). PackinHuBaromee gaBieHHEe M ero cocrapistoniue. OOiee
YpPaBHEHHE MJIsl JHEPIUM B3aWMOACWUCTBHS IUCIEPCHBIX YacTull. lloTeHuManbHbBIE KpHUBBIE
B3aUMOJICUCTBUS YacTull. HelTpanu3anmoHHass W KOHUEHTpalMOHHas koaryJssanus. [IpaBuiio
[ynsue-I"apau.

Monynb 7. CTpykTypooOpa3oBaHHe U CTPYKTYPHO-MEXaHUYECKUE CBOMCTBA IUCIIEPCHBIX
CUCTEM

Tunsl cTpykTyp, 00pa3yromuxcsi B AUCIEPCHBIX cUCTEMaX. B3anMOCBsA3b MEX1y BHIOM
NOTEHIMAIBHON KpUBOH B3auMoaencTBHs yacTull (o teopuu JJJIPO) u TMIIOM BO3HUKAIOLIMX
cTpykTyp.  KoarymsuMoHHO-TUKCOTpONHBIE M KOHJIEHCAI[MOHHO-KPHUCTaUIN3allMOHHBIE
CTPYKTYPBI.

Peonornueckuif meron wuccieoBaHUS AUCIEPCHBIX cucTteM. OCHOBHbBIE TOHSATHS U
UJcalbHbIE 3aKOHBI PEOJIOTHH. MoenpoBaHie peoJOTHYECKUX CBOIMCTB TEI.

Knaccudukanus AMCTIEPCHBIX CHUCTEM 10 CTPYKTYPHO-MEXaHMYECKHM CBOMCTBaM.
Bs3kocTh JKMIOKHMX arperaTMBHO YCTOMYMBBIX JUCIEPCHBIX CUCTEM. YpPaBHEHHUs OWHIITEWHA,
[Iraynquuarepa, Mapka - XayBuHka. Peonornueckne CcBOWMCTBAa CTPYKTYpHUPOBAHHBIX
AKHUJIKOOOPA3HBIX U TBEPI0OOPA3HBIX CUCTEM.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 5,0 180
AyYIUTOPHBbIE 3aHATHS: 1,78 64
Jlexmn (Jlek) 0,89 32
JlaGopatopHble paboThI 0,89 32




CamocrositesbHas padora (CP): 2,22 80
Buja xoHTpoOJISi: 3a4ueT / IK3aMeH 1,0 IK3aMeH
(36)
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX yacax
O06masi Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 135
AYJIUTOPHBIE 3aHSATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
JlaboparopHbie pabOTHI 0,89 24
CamocrositesibHas padora (CP): 2,22 60
Buja konTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
27)

AHHOTauus padoyeii NporpaMMsbl JMCHUTLIMHBI
«IIpouecchl n anmaparbl XuMu4yeckoii Texnosaornmw» (b1.B.O/1.12)

1. Heap JMCHUIUIMHBI - BMECT€ C KypcaMd OOIEHl XHUMHYECKOH TEXHOJIOTHH,
XMMHUYECKHX IPOLIECCOB W PEAaKTOPOB U Jp. CBA3aTh OOILEHAYYHYIO M OOLIEHMHXEHEPHYIO
MOJrOTOBKY XWMHKOB-TEXHOJIOTOB HAa OCHOBE M3yYCHHS OCHOB THMAPABIMYECKHUX, TEIUIOBBIX U
MacCOOOMEHHBIX MPOLECCOB XHMHUYECKOH TEXHOJOIMM, YTO HEOOXOAMMO IpU IOArOTOBKE
CHECNMAINCTOB 10 JAaHHOMY HANpaBICHHUIO JUIS HAyYHO-MCCIEIOBATEIbCKOW, pPacYeTHO-
AHAJIUTUYECKOU, MPOU3BOJACTBEHHON U MPOEKTHO-TEXHOJIOTUYECKOH e TeTbHOCTH.

2. B pe3yabraTe wu3y4YeHUs IHCHMILUIMHBI OOy4YalOLMiici 1O mporpamMme
0akaJjlaBpHUaTa J10JI7KeH

Obnadamye cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CITIOCOOHOCTBIO MPUMEHSTH 0a30BBIC 3HAHHS MAaTEMATHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLMIUIMH, JUCHMIUIMH 0Omenpo(ecCHOHaIbHOTO IMKJIa B 00beMe, HEeOOXOIUMOM B
npoeCCHOHATBPHON  NIEeATENFHOCTH,  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAyK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pEe3yJbTaTOB MAaTEeMaTHMYECKOI'0 aHaliu3a H
MOJICTTMPOBAHHMSI, TEOPETUICCKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBbIO NPUMEHATh HABBIKM HCIOJb30BaHUS (MOA PYKOBOJCTBOM) METOJIOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHHUS W ONTHMHU3AIMH TEXHOJIOTUYECKUX IPOILECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTU3ALNH U cepTuUKaun MaTtepranos u mpoueccos (I1K-4);

- CIOCOOHOCTBIO TIPHUMEHSTh HABBIKM HCIIOJB30BAaHUS TEXHOJIOTHYECKUX OIEpaIni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMYECKMX MATEPHAJIOB MO TEXHOJOTMYECKON MOATrOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AINN U CEPTUPHUKAIIMA OCHOBHBIX THUIIOB HAHOMAaTEPUAIOB
¥ HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYecKOW MPUPOIb! (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’pO30JIbHBIX ), BKIIOYAst HAHOTUIEHKH W HAHOCTPYKTYPHUPOBAaHHBIE MOKPHITHS, a TAKKE H3JIEITHN
Ha UX OCHOBE M TPOILIECCOB MOJYYEHHUS C DJIEMEHTAaMHM SKOHOMHUYECKOTO aHajiHh3a U y4eToM
NpaBUJI TEXHUKH O€30IMacHOCTH, MPOW3BOJICTBEHHON CaHUTApHH, MOKAPHOH O€30MacHOCTH U
HOpM oxpa#nbl Tpyaa ([1K-6);

3HamMb:

- OCHOBBI TEOpUHU MEpEeHOCa HUMIYJbCa, TEMJa W MAacchl, MPUHIMIMbBI (HU3NIECKOTO
MOJICITUPOBAHMS TIPOIIECCOB, OCHOBHBIC YpPAaBHEHHS ABIDKEHHsS JKUIKOCTEH; OCHOBBI TEOPUHU
TEIUIONEpelaul; OCHOBBI TEOPUH MACCONEpPeAayd B CUCTEMaxX CO CBOOOJHON M HETOABHMXKHOU
rpaHUIeld pa3gena ¢as3; THIIOBBIE MPOIECCHl XUMHUYECKOW TEXHOJIOTHH, COOTBETCTBYIOIIHE
anmaparbl 1 METObI UX pacyera;

- METOIBI TOCTPOSHHSI OMIUPHYECKHMX UM TEOPETHUYECKUX MOJEIeH XHMHKO-
TEXHOJIOTUYECKUX MTPOIECCOB.

- OCHOBHBIE IIPUHIIMIIBI OPIaHU3ALUH IPOLIECCOB XUMUYECKOH TEXHOIOTHH;




ymemn:
- OINpEAENATh XapaKTep IBMKEHUS XHJIKOCTEH W ra3oB; OCHOBHBIE XapaKTEPUCTUKHU
IPOILIECCOB TEIJIO- U Maccolepeiaul; pacCUUThIBaTh apaMeTpsl U BbIOWPATh annapaTtypy it
KOHKPETHOI'0 TEXHOJIOIMYECKOr0 IIPOLIECCa;
- paccuMThIBaThb OCHOBHBIE XaPAKTEPUCTUKH XUMMKO- TEXHOJOTHUYECKOro IIpolecca,
BbIOMpATh PAllMOHAIIBHYIO CXEMY;

gnademsn:

-METOJIaMH TEXHOJOTHYECKHX pPACUYETOB OTACIHHBIX Y3JIOB M JETaNed XHUMHYECKOTO
000py10BaHHUS;

- METOJaMH OMpECNICHUs  PANHUOHAIBHBIX TEXHOJOTUYECKHX PEXKHUMOB pPabOTHI
00opyI0OBaHUs.

- METOJIaMH{ aHaJIN3a M pacyeTa MpolecCOB B MPOMBILIUICHHBIX anmapaTax, BbIOOpa ux
KOHCTPYKIIMH, OIPEAEICHUs TEXHOJOTHUECKUX [ToKa3aTeae paboThl annapaTos.

3. KpaTkoe cojep:kanue JMCHUIINHBI:

Mopnyas 1. I'ngpoanHaMH4ecKue MPOLECChl M AaNNapaThl XMMHYECKON TEXHOJIOIMH.
OcHOBBI TeopuH sBIeHUH niepeHoca. O0mme 3aKOHOMEPHOCTH THAPOIMHAMUKH, TETUIONEpeIadn
u Macconepeaaun. JKunkoctu u rasel. I'maponumnamuka. Teuenue B TpyOax M KaHaiax.
[Tomo6HOe peobpazoBanue ypaBHenus HaBbe-Ctokca. bespazmepHbie nepeMeHHbIe - KPUTEPHU
ruIpoAuHamMuueckoro mnoapodus (Ditnepa, PeiiHonbaca, @pyna, TOMOXPOHHOCTH), UX
¢usnueckuil CcMbICH; NapaMeTpuuyeckue Kpurtepuu. KputepuanabHoe ypaBHEHUE JABHKECHUS
BS3KOH JKUAKOCTH. BpIGOp ckopocTelt moTokoB. Ilepemenienne KuaKoCcTe 1 ra3oB ¢ IOMOIIBIO
MaIIMH, HOBBIIIAIOIINX JaBJICHUE.

Mopnyaib 2. TenJioBbie IPoecCchl U ANNAPATHI XMMHYECKON TEXHOJIOTHH.

OCHOBHBIE TEIUIOBBIE MPOIECCHI B XUMHUYECKOH TexHojoruu. Juddepenunansaoe
ypaBHEHHE TIepeHoca HHepruu B (¢opme TemnoTbl. KOHBEKTHUBHBIM IMEPEHOC TEIIOTHI.
PapuanTHbIi TEmonepenoc. Temnonepeaaya B HOBEPXHOCTHBIX TEMNIOOOMEHHHUKAX.

Mopnyas 3. IIponeccsl 1 annmapaTtsl pa3aejeHus TOMOTeHHbIX cucTeM. (OCHOBHBIE
Maccoo0MeHHbIe NPoLecchl).

OcHoBBI MaccooOMeHHbIX TporeccoB. JuddepennnanbHoe ypaBHEHHE KOHBEKTHBHOTO
nepeHoca Macchl B OMHApHBIX cpepax. Macconepenaya. MarepuaibHbIi 0ajgaHC HEPEPHIBHOTO
yCTaHOBMBILErocs mpoiecca. Pacuer MaccOOOMEHHBIX MPOLIECCOB U alapaToB JJIsi CUCTEM C
OJIHUM pacIpe/iesieMbIM KOMIIOHEHTOM.

Pacuer mnomepeyHoro cedeHus (Iuamerpa) KOJOHHBI; MpPENENbHO JOMycTUMas |
HSKOHOMHUYECKH ONTHMajibHasi CKOPOCTU CIUIOIIHOW ¢a3pl. OCHOBBI pacueTa BbICOTHI
MacCOOOMEHHBIX alllapaToB C HENpPEpbIBHBIM M CTYNEHYAaThIM KOHTAakToM ¢a3. OOmue
NPUHLIMIIBL YCTPOMCTBA W KiaccU(UKAIMS anmapaTtoB A MacCOOOMEHHBIX IPOIIECCOB B
cucreMax «ras(map)-Kuakoctb». OcoOeHHOCTH KOHCTpYKLUH abcopOepoB. OCHOBBI pacueTa U
anmnapatsl JUIsl TUCTUIUISLUY.

Mopnyas 4. OcHoBHbIe rHApoMexaHnvyeckue mnpoueccol. Ilpomeccsl m anmapartsl
pa3/ieieHus] reTeporeHHbIX CHCTEM.

Pa3nenenue xUAKMX M ra3oBbIX NE€TEPOTEHHBIX CUCTEM B IOJE CUJ TSKECTH. TeueHue
yepe3 HENOJIBUKHBIE 3E€pPHHUCTBIE U IICEBIOOKMKEHHbIE ciou. DUIbTpOBaHUE CYCIEH3UH U
OYHCTKA ra30B OT MbUIEH HA PUIBTpPax.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax

O01mas TPyA0eMKOCTh JUCHHUILIMHBI 110 Y4e0OHOMY IJIAHY 10,0 360
AyIUTOPHBbIE 3aHSITHS: 3,56 128
Jlexmmm (Jlek) 1,78 64
[Tpaktuueckue 3austus (I13) 1,78 64
JlaGopaTopHbie pabOThI 0 0

CamocrositesbHas padora (CP): 4,44 160




Buja konTpoJsi: 3a4er / 3k3aMeH 2,0 IK3aMeH
(72)
Bupl yueOHO# paboThI B 3auetHbIx B actposn.
eIUHHIIAX yacax
O011as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4€OHOMY IJIAHY 10,0 270
AyIUTOPHBIE 3aHITHS: 3,56 96
Jlexmm (Jlek) 1,78 48
[Tpaktuueckue 3austus (I113) 1,78 48
JlaboparopHbie pabOTHI 0 0
CamocrositesibHas padora (CP): 4,44 120
Bu koHTpoOJIsI: 3a4eT / IK3aMeH 2,0 OK3aMeH
(54)

AHHOTAaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«T"'a3oda3subie npouecchl moayyeHus Hanomarepuaion» (b1.B.0/1.13)

1. Heap quCHUNIMHBI: PUOOPETCHUE 3HAHUA O (DU3MYCCKUX U XMMHYCCKHX METOJaX
MOJly4YeHUs] HAaHOMAaTepHaloB B Tra3oBOoi (¢a3e, B TOM YMCIE HAHOYACTUIl, HAHOHUTEH U
HAHOTPYOOK, TUICHOK WM TOKPBITHIA, MAaCCUBHBIX HAHOCTPYKTYPHPOBAHHBIX M MHKPOMOPHUCTBIX
MaTepuaoB.

2. B pe3yabraTe wu3y4YeHUs IHCHUIUIMHBI OOy4YalOIIMiicd 1O mporpamMme
0akaJjlaBpuaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccnonansabvu (OITK)
u ipodeccuonanbubiMu (I1K) koMmeTeHIusAMu:

- CIIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIONB30BAHUS TIPUHIIUIIOB M  METOJUK
KOMIUIEKCHBIX HCCJIEIOBAaHUHM, WCIBITAHUW M JAMATHOCTUKH W3JIENUA W3 HAaHOMAaTepuajoB U
MPOIIECCOB UX TMPOU3BOJCTBA, OO0paOOTKM © MOAUUKAIMU, BKIIOYas CTaHJApPTHBICE U
ceprudukarronnsie ucnsitanus (ITK-3);

- CIIOCOOHOCTHIO TPUMEHSTh HABBIKM HWCIOJb30BaHUS (107 PYKOBOJCTBOM) METOJIOB
MOJICJTUPOBAHUS, OLIEHKH, MPOTHO3UPOBAHUS W ONTUMU3AIMHU TEXHOJOTHYECKHX IMPOILECCOB H
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANUU MaTepraioB u nporeccoB (I[TK-4);

- CIOCOOHOCTHIO TPHUMEHATH HABBIKM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpalnid,
000pyT0BaHMUsI, HOPMAaTUBHBIX M METOAMYECKUX MATEPHAJIOB IO TEXHOJIOTMYECKOH MOJTOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHAPTU3ALNN U CEPTU(UKAIIMYA OCHOBHBIX TUIIOB HAHOMATEPHAIIOB
¥ HAHOCHCTEM HEOPTaHWYECKOW W OpPraHUYeCKOW MPHUPOJBI (TBEPABIX, KUIKUX, TeIe0Opa3HBIX,
a’pPO30JIbHBIX), BKJIIOYAsi HAHOIJICHKHA ¥ HAaHOCTPYKTYPUPOBAHHBIE TIOKPHITHS, a TaKKe M3eNUi
Ha UX OCHOBE W TIPOIIECCOB TOJYYEHHUS C JJIEMEHTAMH JKOHOMHYECKOTO aHajM3a U y4eTOM
MpaBUJI TEXHUKH OE30MaCHOCTH, MPOU3BOJCTBEHHOW CAHUTAPUH, MOKAPHOW O€30MacHOCTH U
HOpM oxpaHnbl Tpyaa ([TK-6);

- CIOCOOHOCTHIO TMPUMEHSTh HAaBBIKM HCIIONB30BAHMS TEXHUYECKHX CpPEICTB s
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX ITPOIECCOB MOJIYYCHHUS W
CBOICTB HAHOOOBEKTOB (KJIacTepOB, HAHOYACTHUII, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHCTEM,
HaHOMaTepuanoB u nnaenuii u3 uux (I1K-7);

3HAMb:

- (U3UKO-XMMHUYECKHE OCHOBBI METOJIOB TOJYYCHUSI HAHOYACTHIl M HAHOMATEPUAJIOB B
ra3oBoii (ase;

- OCHOBHBIE (U3HUYECKHEC W XHMHUYSCKHE METOJbI IIOJIYYCHHS HAHOYACTHUI[ U
HAHOMAaTEpHAJIOB B Ta30BOH (aze U MEPCIEeKTUBHI MX TPUMEHEHNS;

- OCHOBHBIE TEXHOJIOTHYECKHUE OTEPAIlIN ¥ 000PYAOBaHHE IS ITOTyUeHHs] HAHOYACTHIL U
HaHOMAaTepHaJioB B Ia30Boil (ase;




- TpeOOBaHUSA K KayeCTBY CBHIPbS M IOJyYaeMbIX MPOIAYKTOB I Pa3IMYHBIX METOJOB
MOJTyYEHHUsI HAHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOH (ase;

ymMemo:

- BEIOMpaTh HEOOXOUMBIN METO/I CHHTE3a HAHOYACTHII ¥ TTOJIYYCHUS HAHOMATEepUaIoB B
razoBoi (haze ¢ ydeToM TpeOOBaHUM K Ka4eCTBY MPOAYKTA M SKOHOMUYECKHUX MTOKa3aTeIICH;

- ONTHMH3UPOBATH MapaMeTpPhbl BHIOPAHHOTO METOJIa CHHTE3a I0J] KOHKPETHBIC LETU U
3aJ1auM;

eraoemn:

- HaBbIKAMU HCMOJIb30BAHMUSI TEXHUYECKUX CPEICTB JJISI M3MEPEHUS M KOHTPOJIA
OCHOBHBIX  IIapaMETPOB  TEXHOJOIMYECKMX  IMPOLECCOB  IOJYYECHUS  HAHOYACTHUL[ U
HaHOMaTEPHAJIOB B ra3oBoi (ase;

- HaBBIKaMHU aHAIIM3a HAYYHO-TEXHUYECKOH JINTEPaTyphl B 0OJACTH METOIO0B MOTyUCHUS
HAaHOYACTHI] 1 HAHOMATEPHAJIOB B Ta30BOM (asze.

3. KpaTkoe conep:kaHue THCHUTIIHHBI

1. BBeaenne. Bapuantbl kiIaccupuKanvMd MeTOJO0B MOJYYEHUS! HAHOYACTHL M
HaHoMmaTepuajaoB. Ouznveckne, XUMUUECKHE, OMOJIOTHUYECKUE U KOMOMHUPOBAHHBIE METO/BI.
Oco0eHHOCTH MOJTy4eHHUs HYJIb- OJTHO-, IBY- U TPEXMEPHBIX HAHOMATEPUAJIOB.

2. ®du3uyecKue MeTOAbI MOJy4eHuss HaHOoYacTuIl. Bo3ronka-necyommmanus. CriocoOs
MOJBOJIa DHEPTUM JUISl BO3TOHKHM (MCIIOJIb30BAaHWE BHEIIHMX HarpeBareiiel; pPe3uCTHUBHBIMN,
IUIa3MEHHBIN, JIy4eBOM M 3JEKTPOHHO-Ty4YeBOil HarpeB). JlazepHas aOnsauus. JlucneprupoBanue
B 3JIEKTPOAYTOBOM paspsizie. MexaHn4yeckoe, yJIbTpa3ByKOBOE U JAETOHALMOHHOE U3MEJIbUEHUE.
MeTol B3pBIBAIOIIMUXCS IMPOBOJIOK. DIEKTpOUCKpoBas 3po3us. I[lnazmenHas chepoummzanus
yactull. KpporeHHbie METObI.

3. ®dusuyeckue MeTOAbl TMOJYYEHUS] MACCHBHBIX HAHOCTPYKTYPHUPOBAHHBIX
MaTepuanoB. VHTeHcuBHas T1uiactuyeckas aedopmarus. OOpazoBaHue HAHOCTPYKTYp MpHU
KPUCTAIN3AIMU  aMOpPPU3UPOBAHHBIX CJ0eB. HampaBiieHHass KpuUCTaUIM3ausi amMOpQHBIX
crutaBoB U crekon. Juddysus B TBepaom Ttene. [IpeccoBanue u criekaHue (pa3zHOBUIHOCTH
criekanus). IHTeHCUBHAas MmacTudeckas aedopmarusi.

4. @usuyecKkHe MeETOABI MOJYYeHHUs] IUICHOK H mokpbIiTHid. [lonmuB wu  ero
Pa3HOBUAHOCTU (KamelbHBIM METOJl, CIMHUHTOBaHuEe). Meron morpyxkenus. Hambuienue
(TepMHuUecKOe, ANEKTPOHHO-Ty4eBoe, MarHeTpoHHoe). [loHaTtue 06 anurakcuu. MonekynspHO-
ny4deBas snuTakcus. MonHas nmmantauus. @opMupoBaHHE KBAHTOBBIX TOUYEK M IMPOBOJIOK IIPU
noHHoM cuHTe3e. Juddysuonnsie wmetonsl. CrpyiiHble Metoasl. Jlutorpadus u
HaHonmtorpadus. [IydykoBbie MeTOABI HAHOIUTOTPA(UH: FIEKTPOHHAS, MOHHAS, PEHTT€HOBCKASI.
MeTobl 30HA0BOM HAHOTEXHOJIOTHH.

5. ®usnueckue MeTOAbl NOJYYEHUS] HAHOHHTEeNN MW HaHOTPYOOok. Bo3ronka-
necyonmumanus. Jlazepnas abmsamus. JucneprupoBaHue B IyroBoM paspsae. Paciierenue
CJIOMCTBIX BelEecTB. HamblieHHe MIEHOK CO CTPYKTYPHBIM HECOOTBETCTBHEM CBOWMCTB M MX

npeoOpa3oBaHue.
6. Xummnuyeckne MeTOAbI IMOJYYeHHS] HAHOYACTHMLl B ra3oBoil ¢ase. Peakuun
TEPMUYECKOTO pas3iokeHus. Peakuuu Tuma ra3 — TBepaoe Teno. Peakuuu XUMHUYECKOIro

OCXIEHMSI U3 Ta30BOH (a3bl U UX PA3HOBUIAHOCTH.

7. XuMu4ecKue MeToAbl MOJYYeHUS IJICHOK U MOKPBITHI. XUMHUUYECKOE OCAXKICHUE
METAIJIOOPTaHUYECKUX  COeOUHEHWH M3  ra3oBoil  ¢as3pl.  Onurakcusa. OcaxnaeHue
(yHKIHMATU30BaHHBIX HAHOYACTHUI] Ha (YHKIIMATM30BaHHON TOJJIOKKE.

8. Xumuuyeckue MeroAbl MOJYyYeHUS] HAHOHUTEH M HAHOTPYOOK. PopMHUpOBaHUE
YIIEPOIHBIX U HEYTJIEPOAHBIX HAHOTPYOOK M3 BEIIECTB CIOHUCTOIO CTPOCHHS M U3 BEIIECTB CO
CTPYKTYPHBIM HECOOTBeTCTBHEM. KaTanuTudeckuii NUPOIU3 YTIEBOAOPOAOB. MaTpU4HBIN
MeToA (MaTpHIIbI-HAHOHUTH, MaTPHUIIbI-HAHOCKBAXKUHBI, MOJIEKYJISIpHBIE MaTpULbl). MeTos map-
KUAKOCTb-KpUCTAII. XHUMHUYECKOe MOAM(PHUIMpPOBaHNE HAaHOTPYOOK. Peakuumum B mojoctu
HAHOTPYOOK. DIIEKTPOXUMUYECKHIE METO/IBI.



9. MeTtoabl MNOJYy4YeHHS] MHUKPONMOPHCTBIX MATEPHAJTIOB. <«SIepHBIE» TPEKOBBIC
MeMOpaHbl. MeMOpaHbl H3 OKCHIOB QIIOMHHHS, TUTaHA © LUPKOHHS, IOJy4aeMbIe
ANEKTPOXUMHUYECKUM OKUCICHHEM. MaTrepHalsl ¢ BBICOKOH y/IeIbHOU MOBEPXHOCTHIO: [IEOIUTHI,
MOJIEKYJISIpHBIE CUTa, AKTUBUPOBAHHBIE YTIIU.

10. KomOunupoBaHHbIe MeTOAbl. MEXaHOXMMHUUYECKOE PEAKIIMA U UX PA3HOBUIHOCTH.
Bosronka meTaiioB B cpejie aKTUBHBIX ra30B. XUMHUYECKUE aKTUBATOPHI CIIEKAHUSI.

11. HanortexHosorusi. [IpoGmembpl M HOCTHKEHUS HAHOTEXHOJOTHMH B CO3JaHUHU
MaTepuaioB, IPrUOOPOB, YCTPOHUCTB M MAIIIMH HA COBPEMEHHOM 3Tarle.

4. O0beM y4eOHOM AUCHUILIMHBI

Bupl yueOHO# paboTh B 3aueTHBIX B akanewm.
eIUHHIIAX yacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4€OHOMY IJIAHY 4.0 144
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOM
Bunst yueGHOI paboTh B 3aueTHbIX B acrtpos.
eIUHHIIAX yacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHY 4,0 108
AyIUTOpPHBbIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,44 12
[TpakTnueckue 3anstus (I113) 0,45 12
JlaGopaTopHble paboThI 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Bujx koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLIEHKOH

AHHOTanus padoyeil NporpaMMbl AU CHHUIIIMHBI
«Kuakodasnubie MeToabl cHHTE3a HaHoMaTepuaios» (b1.B.O/1.14)

1. Heab AUCHMIUVIMHBI - TIpUOOpeTEeHHE OOYYaIOIMMUCS 3HAHWW U KOMIIETCHIIUN B
00J1aCTH MOJTy4YeHUs] HAHOYACTUI] 1 HAHOMATEepUAJIOB B KHUJIKHX Cpe/iax.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOLIMiici 1O mMporpamMme
MATrHCTPATyPhI J0JIKEeH

Obnadamys cnepyromumu o6mmekyabTypHbiMU (OK), obmenpodeccronansubivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusmMu:

- CIIOCOOHOCTBIO PUMEHATh 0a30Bble 3HAHUS MAaTEMaTHYECKUX U €CTECTBEHHOHAYUYHBIX
JUCLUIUIMH, JUCHUIUIMH OO0IEenpoecCHOHaIbHOIO IMKJIa B 00beMe HEOOXOJMMOM B
npoecCHOHANBbHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pe3yJIbTaTOB MAaTEeMAaTUYECKOI0 aHalu3a Hu
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO U IKCIepruMeHTa bHOro uccienosanus (OITK-1).

- CHOCOOHOCTBIO MCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEJICTaBICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHAJIOB MPH MEPEX0e UX B HAHOPA3MEPHOE COCTOSIHUE (HOJIb, OJHO
U JIBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBa BEIIECTB M MaTEpUAJIOB, B3aUMOJCHCTBUU
HaHOMAaTEPHAJIOB U HAHOCHCTEM ¢ OKpykarorieit cpemoi (ITK-2);

- CIIOCOOHOCTBIO NPUMEHSTh HABBIKM HCIOJb30BaHUS (IO PYKOBOJCTBOM) METOJIOB
MOJIEJIMPOBAHUs, OLEHKH, ITPOTHO3UPOBAHUSA M ONTHMHU3ALMHA TEXHOJOTHYECKHX ITPOLECCOB U
CBOMCTB HAHOMAaTEpPHAJIOB, CTAHJAPTH3ALUH U cepTUHKAIUU MaTepuainoB u npoueccoB ([1K-4);




- CIIOCOOHOCTBIO MPHUMEHATh OCHOBHBIE THUIIBI HAHOMATEpUAJIOB M HAHOCUCTEM
HEOPraHMYECKON (METAJUIMYECKUX M HEMETANIMYECKMX) U OpraHu4ecKod (IIOJMMEpHBIX U
yIJIEPOAHBIX) HPUPOABI  (TBEPABIX, KHJIKHX, TIele00pa3HbIX, a’3pO30JIbHBIX), BKJIIOYas
HAHOIUIEHKW M HAHOCTPYKTYPHUPOBAaHHBIE MOKPBITUSA, JUIS PELICHUs MPOU3BOACTBEHHBIX 3ajad,
BJIAJICHUEM HaBbIKaMM BBIOOpAa 3THUX MaTEpUAIOB AJS 3aJaHHBIX YCIOBMH SKCIUTyaTallUu C
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJECKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKHX MocieaAcTBUi ux npumenenus (ITK-5);

3HAMb:

TEOPETUYECKHE OCHOBBI IPOLIECCOB KPUCTAIM3ALMU B JKUIKUX Cpelax, OCHOBHBIE
(axTOpHl, BIAMIIOIMIKE HA pa3Mep U CKOPOCTh 00pa30BaHUs LIEHTPOB KPUCTAJUIN3ALUH, CKOPOCTh
pOCTa HAHOYACTUL];

3aKOHOMEPHOCTH  NPOTEKAIOIIMX  IPOLECCOB  IMpPU  CUHTE3€  HAHOYACTHUL U
HaHOMAaTepHAaJIOB B XKUIKUX (a3ax;

0COOEHHOCTH XHMMHYECKHX, (U3NYECKHX U OHOJIOTMYECKHX TIPOLECCOB CHHTE3a
HaHOYACTUI] U HAHOMATEPHAJIOB B XKHJIKUX Cpellax;

3aKOHOMEPHOCTH, MO3BOJIAIOIIME MPOrHO3UPOBATh pasMep U MOP(OJIOTUI0 HAHOYACTHII
IPY UCTIOJIb30BAaHUM KHUJIKO(DA3HBIX METOJIOB CUHTE3A;

ymemn:

BBIOMPATH CIIOCOO CHHTE3a JUIsl [TOJTyYeHHsI HAHOYAaCTHUI] TpeOyeMoro pazmepa u popmsl,

HaXOJUTh W HCIOJB30BATH JIUTEPATYPHBIC MCTOUYHUKH, HEOOXOAMMBIC ISl TOJTYUYCHHUS
HAHOYACTHI] U HAHOMATEPHAJIOB PA3IMYHOM IPUPO/IBI, TUCIIEPCHOCTH U COCTABA;

MPUMEHSTh TEOPETUYECKHE W MPAKTUYECKUE 3HAHMUA O croco0ax CMHTE3a HAaHOYACTHI] U
HaHOMAaTepHAaJIOB Ul PELICHUs HEKOTOPBIX UCCIEI0BATENbCKUX U IPUKIIAJAHBIX 33134,

enademsn:

MeToAaMu paboThl ¢ HAyYHO-TEXHUUYECKOM, CIIPABOYHOM JINTEpaTypod M 3JIEKTPOHHO-
OMOMMOTEYHBIMH pPECypcaMH 10 TEOPETUYECKMM W TEXHOJIOTMYECKHM acCIeKTaM CHHTE3a
HaHOYACTHUI] U HAHOMATEPHAJIOB B XKHJIKUX Cpelax;

OCHOBHBIMH METOJAaM{ CHHTE3a B JKUIKUX Cpelax HaHOYACTUI[ M HAaHOMAaTEepHAaJIOB
Pa3INYHON TUCTIEPCHOCTH U TPUPOJIBI.

3. KpaTkoe coep:kanue M CUUIIAHBI

1. BBeneHnue B cMHTE3 HAHOYACTHIl 1 HAHOMATEPHUAJIOB B )KUIKUX Cpeaax
11 OCHOBBI KpUCTAJUTU3AINH B )KUAKUX cpenax. KoHpeHcamoHHbIe TPoIecCHl.

1.2 T'omoreHHoe 3apojblieo0pa3oBaHue, TEPMOIUHAMUKA U KHHETHUKA
1.3 OcHoBHBIE (PaKTOPHI, BIUSIOMIAE HA CKOPOCTh POCTa HAHOYACTHII

2. CHHTE3 HAHOYACTUIl METOAAMU KOHTPOJIUPYEMOTO OCAXKICHUS
2.1  CunTe3 HAaHOYACTHII 30J10Ta U cepedpa
2.2  CuHTe3 NOoIynpOBOJHUKOBBIX HAHOYACTHIL
2.3 CHHTE3 MAarHUTHBIX HAHOYACTHI]

2.4  CuHTe3 HaHOYACTHUIL CO CTPYKTYPOil Aap0-06010uKa

3. KomriekcHple METOABI CHHTE3a HAHOYACTHII W HAHOMATEPHAJOB B IKHIKHX
cpenax
3.1  OCHOBBHI 30J1b-T€ITb METO/1a TIOTYYCHUSI HAHOMATEPHAIOB
3.2 ConbBO- U TUAPOTEPMATILHBIN CUHTE3 HAHOMATEPHUAJIOB
3.3 CuHTe3 HAHOYACTHII IPU MHUKPOBOIHOBOM U YJIBTPa3ByKOBOM BO3JICHCTBHH
3.4 KpuoxuMu4yecKkuil MEeTO/l CHHTE3a HaHOYAaCTHUI]

3.5 DiexTpoxXuMHUECKHE METO/IBI OTYUYCHHS HAHOMATEePHAJIOB
3.6 MarpuuHbIii CHHTE3 HaHOYACTHI]
3.7 buomornveckne METOIbI CHHTE3a HAHOYACTHUI] 1 HAHOMATEPHAJIOB
3.8 Camoopranu3zamnysi HAaHOYaCTHUII.
4. O06beM yueOHOM JUCUMIIJIMHBI

Bupl yueOHOI paboThI B 3auetHpix | B akagem.
eIMHHIIAX gacax




Oo0mast TpPyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 5,0 144
AYJAUTOPHBIE 3aHSATHS: 1,78 64
Jlexumu (Jlek) 0,44 16
ITpaktrueckue 3ansatus (113) 0,45 16
JlaboparopHbie pabOTHI 0,89 32
CamocrositesibHas padora (CP): 3,22 116
Buja xoHTpoOJISi: 3a4ueT / IK3aMeH 0,0 3ayer ¢
OLICHK O
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh TUCHHUILJIMHBI 10 Y4e0OHOMY MJIAHY 5,0 108
AYJIUTOPHBIE 3aHSATHS: 1,78 48
Jlexumn (Jlek) 0,44 12
[Tpaktnueckue 3anstus (I13) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesibHas padora (CP): 3,22 87
Bua xonTpoJs: 3auer / 3k3aMeH 0,0 3ader ¢
OLIEHKOM

AHHOTANUA padoyeil MPOrpaMMbl AU CHUNINHBI
«MeToabl H PHOOPHI IS H3YyYeHUs] HAHOYACTHII U HaHoMaTepuaJioB» (b1.B.0/.15)

1. Heab AMCHUILVIMHBI: SBJISETCS NpUOOpeTeHHe 3HAHUH O CYLIECTBYIOIMX METO0JaX
UCCJIEJOBaHMsI HAHOOOBEKTOB M HAHOCUCTEM M MPUHIUIIAX, HA KOTOPBIX OCHOBAHO COBPEMEHHOE
JIMarHOCTUYECKOE U  aHalIUTH4eckoe oOopynoBaHue. (OCHOBHOE BHUMaHHME YJelseTcs
(byHIaMeHTaJIbHBIM NPUHIUIAM, PU3UUECKUM TIpeieaM pa3IndHbIX METO/I0B U X TOUHOCTHBIM
XapaKTEpUCTHKAM.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOLIMiici 1O mporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamys cnenyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusMu:

- COCOOHOCTHIO MPUMEHSATH OCHOBBI METOJIOB MCCIIEJOBAHMS, aHAIU3a, JUArHOCTUKH U
MOJIEJIMPOBAaHUSl CBOWMCTB HAHOMATEPHUAJIOB M HAHOCHUCTEM HEOPraHMYECKONM M OpraHMYeCcKOn
IPUPOJIBI, B TBEPAOM, KUIKOM, TeJIe00pa3HOM, a3pO30JIbHOM COCTOSIHUM, BKJIIOYasi HAHOTIJIEHKU
U HaHOCTPYKTYPHUPOBAaHHbIE OKPHITUS, BHYTPEHHUE U BHEIIHUE TPaHULIBI pa3zena ¢as, a TaKkxKe
(GHU3NUIECKUX U XUMHUYIECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIHOJb30BAHUS MPUHIMIIOB U METOAMK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCIOBITAHUNW M JAMATHOCTUKHM W3JIEIMH U3 HaHOMAaTepuaioB U
IpOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM W MOAM(HKAIMK, BKIOYas CTaHIapTHBIE U
ceprudukanronnsie ucnesitanus (I1K-3);

- CHOCOOHOCTBIO TPUMEHSTHh HAaBBIKM HCIOJb30BAHUS TEXHMYECKHX CPEACTB IS
U3MEpPEHUs] M KOHTPOJISI OCHOBHBIX IMapaMeTPOB TEXHOJIOTMYECKUX IPOILIECCOB MOMYyUYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepuanoB u uaenuii u3 uux (I1K-7);

3HaMb:

- (PM3HKO-XMMHUYECKHE OCHOBBI METOJOB HCCIIEOBaHMS, aHalIM3a W JUarHOCTUKU
HAaHOMATEpPHAJIOB U HAHOCUCTEM;

- u3nyeckue OCHOBBI CKAHUPYIOIIEH U MPOCBEUMBAIOIIECH 3JIEKTPOHHOW MUKPOCKOIHH,
TYHHEJIbHOM ¥ aTOMHO-CWJIOBOM MUKPOCKOIINH;

- (hu3MUeCKHEe OCHOBBI CIIEKTPOCKOIMYECKUX U IUQPPAKIHMOHHBIX METOAOB M3YUCHHs U
aHaJIM3a HAHOCUCTEM U HAHOMAaTEpHaJIOB




- BUJIBI U YCTPOMCTBO OCHOBHBIX MPHOOPOB JJIsl MCCIEAOBAaHUS, aHAIN3a U AUAarHOCTUKU
HAaHOMATEpHaJIOB U HAHOCUCTEM;

- OCHOBHBIE TpeOOBaHUA K 00BEKTaM aHaiu3a Uil Pa3IUYHbIX METOIOB HCCIIEAOBAHUS,
aHaJIM3a U JUAarHOCTHKY HAHOMAaTEpUaIOB U HAHOCUCTEM,

ymemy:

- BbIOMpaTh HEOOXOAWMBIM METOA aHalM3a W  JUArHOCTHKH  HAHOYACTHIIL,
HAHOMAaTEPHAaJIOB U HAHOCHCTEM B COOTBETCTBUU C MIOCTaBICHHOMN MCCIIEA0BATEIbCKOM LIETBIO;

- OLICHMBAaTb JIOCTOBEPHOCTh IIOJYYEHHBIX pE3YJIbTaTOB aHajdW3a HAHOYAaCTUL U
HAaHOMAaTEPHAaJIOB;

- IPOBOAUTH CPAaBHEHHUE PE3YJIHTATOB, IOJYYEHHBIX Pa3HBIMU METO/IaMU;

gnademsn:

- HaBbIKAMHU MCIOJIb30BaHUS PA3JIUYHBIX TEXHUYECKUX CPEACTB Ui U3MEPEHUS U
KOHTPOJISI OCHOBHBIX [TapaMETPOB HAHOYACTHUI U HAHOMATEPUAJIOB;

- HaBbIKaMU aHAJIW3a MOJYyYEHHbIX PE3YJIbTAaTOB.

3. KpaTkoe coaep:xkanue TUCHUILINHBI

BBenenne. OCOOCHHOCTM WCCIIEIOBAaHUS HAHOOOBEKTOB W HAHOCHUCTEM. MeTomabl
u3ydeHus: (U3UKO-XMMHUYECKUX MPOILECCOB B HAHOCHUCTEMax, (U3MUECKUX, XUMHUUYECKUX U
OMOJOTMYECKUX CBOMCTB M JKCIUTyaTallHOHHBIX XapaKTEPUCTUK HAHOMAaTEpHallOB, YCTPOWCTB,
npubOOpoB U U3AeNUi Ha UX ocHOBe. Crienu(rKa TUHEHHBIX U3MEPEHHUH, XUMUYECKOTO aHAIHN3a
U OIpeNeIeHHs CTPYKTYPHBIX ITapaMeTpoB HAaHOOOBEKTOB. TpeOoBaHUs K TOYHOCTH U3MEPEHUI
U METPOJIOTUYECKUM XapaKTEpUCTUKAM METOJOB aHajdu3a M JUAarHOCTUKW HAHOYACTHI[ U
HAaHOMAaTEpHAaJIOB.

Mukpockonnyeckne MeToAbl. OCHOBHBIE TOHSTHUS: YBEJIUYCHHE MHUKPOCKOIIA,
[10JIE3HOE YBEJIUYECHUE, AUPPAKIIMOHHBIN MTPeIe MPOCTPAHCTBEHHOTO Pa3pellieHUsl ONTUYECKOTO
MUKpockomna. [IpHHIHIBI TOCTPOCHUS YBEIMUYEHHOT0 n300paxenus. [Ipubopsl ¢ nmapaiienbHbIM
U TIOCIIeI0OBATENbHBIM (popMUpOBaHNEM U300pakeHHs. [IpuHIMIT MOCTpOCHUsT M300paKeHUs B
pacTpoBOM (CKaHUpyIolleM) MukKpockone. [IpocTpaHCTBeHHOe paspelieHMe M IIIyOHMHa
pe3KoCTH.

@duszuyecKkHe OCHOBbI  JIEKTPOHHOH  MHMKPOCKONMH. OMHCCUSA  DJIEKTPOHOB.
TepModIeKTpOHHAs U BTOPUYHAsS 3JIEKTPOHHAS AIMHUCCHsI. ABTOAJIEKTPOHHAs (T10JIeBast) SMUCCHSL.
O¢ddexr TernoBeix ckopocTeil. VCTOYHMKM 3JEKTPOHOB  (JEKTPOHHBIE MYIIKH) IS
AIIEKTPOHHBIX MHUKPOCKONOB. Tumbl ucnoip3yembIx KaronoB. IIpenmylnecTBa M HEIOCTaTKU
KaTOJIOB C aBTO3JIEKTPOHHOM samuccueil. IlonsaTrue o0 371eKTPOHHON ONTHKE, MATHUTHBIE JINH3BI.
BakyyMHble ycroBuS AN Pa3NMYHBIX THUIIOB  JJIEKTPOHHBIX MHUKPOCKOMOB. (OCHOBBI
B3aMMO/JICHCTBHSA JIEKTPOHHOIO IIy4YKa CPETHUX SHEPTUil ¢ TBepAbIM TesioM. IIpober 31ekTpoHOB
B TBepAoM Tenie. OCHOBHBIE B3aUMOJICHCTBUSL — YIIPYroe M HEYIpyroe paccesHue. Bropuunas
NIEKTPOHHAsT 3MHCcHs. ['eHepanus TOPMO3HOTO U XapaKTEPUCTHUYECKOIO PEHTTEHOBCKOTO
m3nydeHust. Oxe-d3hPexkT U  O0XKe-JIEeKTPOHHAT HMHUCCUSA. PanuanMoHHBIE TMOBPEXKIACHUS
UcclieyeMoro oobekra. JleTeKTopsl HHPOPMAaTUBHBIX CUTHAIOB B 3JIEKTPOHHON MUKPOCKOIHH.

[IpenenpHbIe BOZMOXKHOCTH 3JIEKTPOHHON MUKPOCKOTIHH

PacrpoBasi 3jexkTpoHHasi MukKpockomusi. OOmias cxemMa W TNPUHIUN JCHCTBUS
pacTpoBOro 3JEKTPOHHOTO MHKpOCKOmNa. THMbl KaToAOB, HCIOJb3yeMble B PacTpPOBOM
ANIEKTPOHHOM MHUKpPOCKONUU. WX CpaBHHUTENbHbIE NPEUMYIIECTBA W HEJOCTATKU. Pexum
PErUCTpallUd  MEIUIEHHBIX BTOPUYHBIX 3JEKTPOHOB. JIETEKTOp MEIJIEHHBIX BTOPHYHBIX
ANIEKTPOHOB. MexanusMm  ¢opMupoBaHust KOHTpacTta u3o0pakeHus. KanteH-3pdexT.
[IpocTpancTBeHHOE pa3pelieHHe W HMH()OpPMATHBHBIE BO3MOXKHOCTH. OrpaHudyeHus Ha
XapaKTepUCTHKN 00pa3lla — TEeIUIO- M DJIEKTPONPOBOAHOCTh. PexuM perucrpanuu oOpaTHO
paccesiHHbIX AJIEeKTpoHOB. MH(poOpMaTHBHBIE BO3MOXHOCTH, MPOCTPAHCTBEHHOE pa3pelIeHUe,
IpUMEHEHHE. PacTpoBbIl AJIEKTPOHHBIH MHKPOCKONI — CpPEICTBO W3MEPEHHs JIMHEHHBIX
pa3MepoB B HaHoAMamna3zoHe. KanuOpoBka B HaHOquaNa30He. JUHEHHbIE Mepbl B HAHOIMANIa30He.
IIpenenbHbIe BOBMOXHOCTH PACTPOBOU 3JIEKTPOHHON MUKPOCKOIIUU IIPU U3MEPEHUU JIMHEUHBIX
pa3MepoB HaHOOOBEKTOB. [IpocTpaHcTBEHHOE pa3pelieHue.



IIpocBeunBaomas 3JieKTPOHHAsA MUKpockonusi. OOmas cxema ¥ MPUHIIMI JICHCTBUS
IPOCBEUUBAIOIIECTO  AJIEKTPOHHOTO  MHKpOCKoma. Peanu3amust peXXMMOB — HAOMIOICHUS
n300pakeHUsT (TEMHOE W CBETJIOE M0JIe), MUKpOAUQPaKIuU. DNeKTpoHorpadus. MexaHu3Mbl
dopMHpOBaHUS KOHTpAacTa H300paXEHUS B IPOCBEUYMBAIOUIEM JJIEKTPOHHOM MHKPOCKOIIE.
[IpocBeumnBaroIMii 3IEKTPOHHBI MHKPOCKON KaK CpEACTBO H3Y4YEHHs] HAHOOOBEKTOB.
[IpenenbHbIE BO3MOXKHOCTH IIPOCBEYMBAIOIIETO 3JEKTPOHHOTO MHUKpockomna. TpeboBaHus Kk
00BEKTaM UCCIIEJOBAHMUS.

Ckanupymomasi 30HA0Basi MHKpockonusi. OcHOBHbIE (DU3MUYECKHE TPUHIHUIIBI
CKAHMPYIOIEH 30HJOBOM MHMKPOCKONMHM. TyHHENIbHAass W  aTOMHO-CWJIOBas  30HJ0Bas
MUKpocKkonus. MHpopMaTHBHBIE BO3MOKHOCTH M MPOCTPAHCTBEHHOE paspemieHre. OCHOBHBIC
3JIEMEHThl CKAaHMPYIOLIEr0 30HJOBOTO MHUKpockona. [IpuMeHeHne Tmpu HCClIeIOBaHUU
HAaHOOOBEKTOB U JIMHEHHBIX U3MEPEHUSIX B HAHOIUAIIA30HE.

PenTreHocnekTpaabHblii MUKpOaHaJu3. ['eHepalyss peHTreHOBCKOTO U3JIy4YEHHUs MPU
B3aUMOJICYCTBUU JJIEKTPOHOB c TBEPIABIM TEJIOM. OcHoBHbIE IPUHLIUIIBI
PEHTTEHOCIIEKTPAJIbHOIO aHaJIN3a. XapaKTEPUCTHYECKOE PEHTICHOBCKOE H3JIy4YEHHE. 3aKOH
Mo3nu. 3aKOHOMEPHOCTH B PEHTI€HOBCKHUX crekTrpax. CrekrpanbHble cepuu. TopmosHoe
PEHTreHOBCKOEe Hu3inyuyeHue. [IpuHIMNbl pas3noKeHus pPEHTTEHOBCKOIO H3JIYy4YEHUs B CIIEKTD.
CrnekTpoMeTphl ¢ BOJHOBOM M IHEPreTHUYECKOl aucrepcueil. PEHTreHOBCKMIT MHKpOaHaIU3 C
9JEKTPOHHBIM  30HJIOM. METpPONIOTUYECKHUE  XapaKTePUCTHKU  (JOKAIbHOCTb,  Mpemel
OoOHapy»eHHsl, 1Mana3oH OIpPENesIEMbIX COAECPKAHUM, TUana3oH OINpPENeIseMbIX 3JIEMEHTOB).
VYCTpOHWCTBO PEHTI€HOBCKOTO MHUKpoaHainu3aropa. [IpuHLIMIBI KOJUYECTBEHHOTO aHalIM3a.
PenTreHoBcknii MUKpOAHAIN3 B MPOCBEUMBAIONICH 3JEKTPOHHOW MUKpockonuu. IIpenenbHbie
BO3MOKHOCTH.

DJIeKTPOHHasI cneKTpockonusi. Oke CIEeKTPOCKONHsST W PEHTIeHO(OTOIIEKTPOHHAS
CIIEKTPOCKOIIHUS. NudopmaruBHbie BO3MOKHOCTH. JlokanpHOCTH OnpeeICHU .
OKCepUMEHTaJIbHbIE OCOOEHHOCTH pealin3allud MeToJ0B. BakyymHuble ycnoBus. [IpuHummb
onpeneneHuss (QOpMbI HAXOXKJEHHS JJIEMEHTOB — XHMMUYeckuid ciaBur. JlokanbHas oxe-
CIIEKTPOCKOIIMSL C  JJIGKTPOHHBIM  30HJIOM. IIpenenbHble  BO3MOKHOCTH  3JIEKTPOHHOMU
CIIEKTPOCKOIIHH.

Macc-cnekTpoMeTpusi BTOPUYHBIX HMOHOB. OCHOBHbBIE (PU3WYECKHE SBICHUS IpU
B3aMMOJEMCTBUM HMOHOB C TBepAbIM TesoM. KatomHoe pacmsiieHue. IIpoueccel nonuzanumy,
KOA((UIMEHThl OTHOCUTENIBHOM 3J€MEHTHON 4yBCTBUTEIbHOCTH. [IpuHIMIBI neiicTBUS Macc-
CIIEKTPOMETPOB, OCHOBHBIE THIIBI MAacC-CENapaTropoB. Macc-CIEKTpOMETP BTOPUYHBIX HOHOB.
OcHoBHbI€ 371eMeHTHI. TpeboBaHMs K BaKyyMHbIM yciioBUsM. [loHSATHE O pacnpenenuTeIbHOM
(mocnoiiHom) anHanu3e. JIokanbHOCTh ormpeneneHus. [IpUHIUNBI KOJMYECTBEHHOTO aHaln3a.
KanmuGposka npubopa mo riayouHe. MeTposiornueckue XapakTEPUCTHKA MacC-CIIEKTPOMETPUU
BTOPHUYHBIX HOHOB. BpeMs nposieTHast Macc-CIIEKTPOMETPHS.

HNurepdepomerpuyeckue MeTOAbl H3MepeHHMs HaHomepeMeuleHuil. [IpuHiun
neiictBust  yazepHoro uHTepdepomerpa. IlpenenbHble BO3MOXKHOCTH HMHTEP(HEPOMETPHUH.

COBMEIIIEHHBIE YCTAHOBKM — DJIEKTPOHHBIE M 30HJOBBIE MHKPOCKOIBI C JIa3€pHBIMHU
uHTepdepomeTpamu.
JAndpakunonusbie METOIbI HUCCJICIOBAHUS HAHO00bEKTOB. Hudpakmmst

PEHTI€HOBCKUX JIyueil M 3JeKTpoHOB. YpaBHeHus Jlays, ypaBHenue Bynba-bparros. Csssb
YTJI0BOW MIMPUHBI AUPPAKIIMOHHOTO MaKCUMyMa M pa3Mepa 00JacTH paccestHus. ManoyrioBoe
paccessHHEe PEHITEHOBCKHMX JIy4ell M JJIEKTpOHOB. [IpuMeHeHue Uil U3MEpEeHMs pa3MepoB
HAaHOYACTHII.

Metoasl  BBIAABJIEHUS  KBAHTOBO-pasMepHbIX d¢d¢ekroB. JlromuHecneHuus,
paMaHOBCKOe paccessHue. [I[puMeHeHne XuMUYEeCKUX 30H/0B.

4. O0beM y4eOHOM JUCHUILJIMHBI

Byl yueGHOI paboTh B 3aueTHBIX B akanewm.
€IUHULAX Jacax

Oo6masi TpyA0eMKOCTh TUCIHIIJIMHBI M0 YYe0HOMY IUIAHY 6,0 216




AYIUTOpPHBbIE 3aHATHUS: 2,67 96
Jlexmm (Jlek) 1,33 48
[TpakTrueckue 3arstus (I13) 0,45 16
JlaGopaTopHbie pabOThI 0,89 32
CamocrositesibHas padora (CP): 2,83 102
Buja xoHTpoOJISi: 3a4eT / IK3aMeH 0,5 IK3aMeH
(18)
Bupl yueOHO# paboThI B 3auetHbIx B actposn.
eMHHIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY 6,0 162
AyIMTOpHBIE 3AHATHS 2,67 72
Jlexmm (Jlek) 1,33 36
[TpakTnueckue 3anstust (I113) 0,45 12
JlaGopaTopHbie pabOThI 0,89 24
CamocrositesbHasi padora (CP): 2,83 76,5
Buja xonTpoJisi: 3auer / 3k3amMeH 0,5 IK3aMeH
(13,5)

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«buosoruyeckue HaHOCTPYKTYpPHD» (B1.B.O/1.16)

1. Heap JMCHUIUIMHBI - O3HAKOMHTH CTY/JCHTOB C OCHOBHBIMH  KJIAaCCaMHU
OMOJIOTHYECKUX MOJIEKYJ, X CTPOCHUEM U (YHKLHUSAMH, 1aTh HOHATHE O CTPOCHUU U (DYHKIMIX
OMOJIOTHYECKNX HAHOCTPYKTYpP B JKMBOHM NPHPOJIE HA MPHUMEPE IHEPTeTUUECKUX IPOIECCOB B
KJIETKe, IPOLECCOB T'€HEPUPOBAHUS, BOCIPHUATUS U TMeEpefayd CHTHAJIOB, MEXaHUYECKOTro
JIBYDKCHUSI.

2. B pe3yabraTe M3y4YeHHUs] MCHUILVIMHBI oOy4yammmiicd 10 mnporpamme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyromuMu oouekyabTypHbiMu (OK), obmenpogeccruonansasiMu (OITK)
u npodeccruonanbHbiMu (1K) komnereHuusaMu:

- CIIOCOOHOCTBIO NMPHUMEHATH 0a30BbI€ 3HAHUSI MAaTEMATUYECKUX M €CTECTBEHHOHAYUHBIX
JTUCHUTUTAH, JUCHUIUIMH  O0IIEenpoecCHOHATbHOTO IMKJIa B 00BeMEe HEOOXOIMMOM B
npodeCcCHOHATBHONM  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pPE3YyJIbTaTOB MAaTEMAaTHYECKOTO aHalInW3a H
MO/ICIIUPOBaHHSI, TCOPETUIECKOTO U dKCIepUMeHTaIbHOrO nccnenoBanus (OITK-1).

- CHOCOOHOCTBIO HCITONIb30BaTh Ha MPAKTUKE COBPEMEHHBIC IPEJICTABICHUS HAYK O
CBOWCTBAaX BEILECTB U MATEPUAJIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJTHO
U JIBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEPHajOB, B3aWMOJICHCTBHU
HaHOMAaTepHaJIOB M HAHOCHCTEM C OKpYyKaromier cpenoit (I1K-2);

3HamMb:

- CTpOEHHUE, CBOICTBA M OMOJIOTHYECKUEe (PYHKIIMU OCHOBHBIX KJIACCOB OMOMOJIEKYT;

- CTpoeHue U paboTy HanboJiee BaXKHBIX OMOJIOTHYECKUX HAHOCTPYKTYD;

- MOJIEKYJIIpHbIE MEXaHU3Mbl BOCIPHUATHA, NEpeAaydl 1 npruemMa nHGOpMaIMHU B )KUBBIX
cucTeMax;

- MOJIEKYJISIpHbIE MEXaHU3MBI ITOJTyUEHHs U XPaHEHUS! SHEPTUH B KUBBIX CUCTEMAX;

- MOJIEKYJISIPHBIE MEXaHU3Mbl MEXaHUYECKOTO JIBUKCHHS B )KUBBIX CHCTEMAX;

ymemn:

- BHUJIETh TEPCIEKTHBBI BO3MOXKHBIX OMOJIOTHYECKUX, MEAMIMHCKUAX M IKOJIOTUIECKHX
NPUIIOKEHUH HAHOTEXHOJIOTHH,

— CaMOCTOSITEJIBHO OPHEHTUPOBAThCA B JIMTEPAType, MOCBAIIEHHOW MEIUIMHCKUM H
OMOJIOTUYECKUM MPUIIOKEHUSAM HAHOTEXHOJIOTHUH;




- BECTH JIUAJIOT U COTPYAHUYECTBO C MPEACTABUTENIAMU MEIUIIMHCKUAX U OMOJIOTHYECKUX
HayK;

enadems:

- HaBbIKAMH aHaJHM3a HAYYHO-TEXHUYECKOH JIUTEpaTypsl B 00JacTU CTPOCHHUS, CBOWCTB,
(GYHKUIMH 1 BO3MOKHOTO IPUMEHEHUS HAHOCTPYKTYP OMOJIOTMYECKOTI0 IPOUCXOXKICHHSL.

- CIIOCOOHOCTBIO MCIIONIB30BaTh HAa MPAKTUKE 3HAHUS O CTPOCHUU M (DYHKIIMOHHPOBAHUHU
OMOJIOrNYECKUX HAHOCTPYKTYP, B TOM YHCJIIE TP Pa3pabOTKe HOBBIX HAHOMATEPUAJIOB.

3. KpaTkoe coep:xanue A1 CUUIIAHBI

1. BBenenne. Mecto OMOXUMHM CPEIM IPYTHX €CTECTBEHHbIX HayK. OOBEKThI U3yUeHHUs
ouoxumuu. CBA3b OMOXMMHUM W HAHOTEXHOJOTHMH. bHOMuUMeTHKa. YPOBHM OpraHM3aluu
Ouosnornyeckux cucreM. buonornuyeckne OOBEKThl KAaK HAHOCTPYKTYpbl M HAHOMAILWHBI.
DJeMEHTHBIN COCTaB KHUBBIX OpraHn3MoB. Ocobasi poiib BOJBI AJIS JKUBBIX OPraHH3MOB.

2. Kinerkm um BHpycbl. OCHOBBI KJIETOYHOM Teopuu. IIpoKapuOTBI W 3YKapUOTHI.
Crpoennie, QyHKIMM M XapaKTEpHBIE pa3Mepbl KIETOYHBIX CTPYKTYyp. CTpoeHHe BHPYCHBIX
yactull. Knaccudukanus supycoB. BzaumopeiictBue BHpPYCOB C KJIETKOH. JIM30TeHHBIN U
JUTUYECKUN ITyTh. BUpychl Kak MpUpOAHbIE HAHOMAIIUHBI.

3. BeakoBble HaHOO00bEKTbl. AMUHOKMCIOTHI: OIpeneneHue, oodmas (opmyia,
ONTUYECKass aKTHBHOCTb. buonorndyeckne (QpyHKIUU aMHUHOKUCIOT. CTPYKTypa aMHHOKHUCIIOT.
HezameHnnmMble aMMHOKUCIOTHI. CTPYKTYpa U Ouojoruyeckue GyHKIUM MEeNTHIOB.

buonornveckne (GyHKIHMH, XapakTepHbIE pa3Mepbl MOJIEKYN O€lKoB. YPOBHHU
OpraHu3aluy CTPYKTypbl OenkoB. JleHaTypauus. HaHoCTpyKTypa KOJIJIareHOBBIX BOJIOKOH.
Crpykrypa u ¢pyHkmun remorsiioonna. CTpykTypa U QyHKIUH HMMYHOTJIOO0YJTHHOB.

Omnpenenenue, HoOMeHKIaTypa U kiaccudukauus depmeHToB. OcoOEHHOCTH AEHCTBUS
(depMeHTOB Kak KaTanu3aTopoB. CTpOeHHE aKTUBHOTO IIEHTpa (hepMeHTOB. MeXaHu3M AeHCTBUS
depMeHTa - TEOpHUs UHAYLHMPOBAHHOTO COOTBETCTBHUS. OCHOBBI (DEPMEHTATUBHOM KHHETHKH:
BIMSIHAE Temriepatypsl, pH, KoHneHTpanuu ¢epMeHTa W cyOcTpara. YpaBHeHHe Mmuxasmuca-
MenrteHn. Perynsuuss akTUBHOCTH (EpPMEHTOB — KOHKYPEHTHOE U HEKOHKYPEHTHOE
MHIMOMpOBaHUE, aJJIOCTEpUYEcKas peryysauus, KoBajeHTHas Moaudukanusa. Kackan
(epMEHTAaTUBHBIX peaKIMii Ha MpUMepe CBEPTHIBAHUS KPOBH.

Kodepmentsl. Ilpumepsl kopepmeHTOB. DYHKIUMU BUTAMMHOB KaK KO(EPMEHTOB.
Hpyrue GpyHKIuM BUTaMUHOB. [IpuMepbl BUTAMUHOB. ABUTaMHHO3.

4. YrjeBoaHble HAHOCTPYKTYpbI. CTpoeHHe U OUOJOrHYecKrue (PYHKIIUU YTIIEBOJIOB.
Monocaxapuapl. CTpyKTypHass M ONTHYECKash H30MEpHs MOHOCAaXapuIOB, JIMHEHWHBIE U
nukiauueckue (opmbl. Jucaxapuabpl — caxapo3a M JakTo3a. llomucaxapuabl: I1eNUIH0N03a,
Kpaxmajl, TJINKOT€H, WHYJIWH, XWTHUH, THAJypoHOBas Kuciora. HaHocTpykTypa Ki1eTO4YHON
CTEHKH PAaCTECHHM.

S. JIunuasl 1 Guooruvyeckne Mmemopansbl. buonornueckue GyHKIUM U KiIaccupUKaLUSL
mununoB. JKupHele kuciaotel. Tpurnuuepuasl. Bocku. @ochonunuasl. CTepouipl, X0IeCTEpPHH.
Kaporunonnsl. Teprnienst.

HanoctpykTtypa kieToyHoi MeMOpaHbl — JMNUIHBIA Ouciol, nepudepuueckue Hu
UHTerpaibHble Oenku. DYHKIMU KIETOYHBIX MeMOpaH. MemOpaHHBII TpaHCHOPT: MpocTas U
obneruennas nuddys3us, akTUBHBINA TpaHcmopr. Mexanusm naeiicteus Na'/K*-macoca. Poib
VOHHBIX KaHAJIOB B IPOBEJECHUH HEPBHOTO UMITYJIbCA.

6. HanocTrpykTypa ¥ QYHKIHM HYKJIEHHOBBIX KHCJIOT. XHMUYECKHUH COCTaB
HYKJIEMHOBBIX KHCJIOT, a30THCTble ocHoBaHMs. YmakoBka JIHK, HanocTpykTypa XpomaruHa.
[TpyHIMIT KOMIUIEMEHTAapHOCTH, BOJOPOJIHBIE CBSI3M MEXJIYy a30TUCTHIMM OCHOBAaHUSMHU.
Hanoctpyxkrypa npoiinoii cimpanu JTHK.

CBolicTBa TI€HETHMYECKOro KOjAa, CTpoeHHe TeHoB. OpraHuszanusi TeHEeTHYECKOIo
MaTepuaia, CTPYKTYpHbIE T'€Hbl U PEryJsSTOpHbIE y4acTKH. MIHTpOHBI M 3K30HBIL. Myranuu u
dakropsl, ux Be3bIBatomue. Penapanus JIHK. IlpumMeps! HaciecTBEHHBIX 3a001€BaHMIA.



[Iponieccst mepemaum reHernueckord wuHpopMmanuu. Perumxkamus JIHK, crpoenue
perKaTuBHON BuikH. Tpanckpunuus, padora PHK-mommmepasbl. CTpoeHne TpaHCHOPTHOM
PHK. Ctpoenue u pabora pubocombl. OCHOBHBIC CTAIUH MTPOIIeCcCca TPAHCIISIUH.

7. MoJiekyJisipHble MeXaHU3MbI BOCIIPUSATHSA M NepeAavYd HHPOPMALHH.

HepBHast u rymopanbHas perynsauus opranusma. [lonstue ropmona. OcoOeHHOCTH
JecTBUSL TOPMOHOB. MOJEKYJsIpHbIE MEXaHW3MBbl JIEHCTBHS TOPMOHOB: MeMOpaHo-
OMOCPEIOBaHHBIA M LUTO30JbHBI MexaHu3M. Krnaccudukamuss ropmonoB. CTpykTypa u
Ouonornyeckne (QyHKIMH HEKOTOPBIX TOPMOHOB THNOpU3a U mNepudepuyecKux xKees.
['opMoOHasIbHBIE HAPYLLICHHUS.

HepBuas perynsmusi, crpoeHue akcoHoB. CTpoeHune MU paboTa HEPBHO-MBILIEYHOTO
cuHarica, Heiipomeauatopsl. Opransl 4yBcTB. [lonsATHE penentopa. CTpoeHHE U MOJEKYISPHBIN
MeXaHU3M pPaboThl 3puTenbHOro penentopa. CTpoeHHE M MEXaHM3M pabOTHl CIyXOBOTO
peuenTopa. MoseKyJIApHbII MEXaHU3M BOCIIPUATHS BKyCa Ha IPUMEPE Caxapo3bl.

8. Mexannueckoe aBu:xeHune. CTpoeHre MUKpoTpyOouek. MosekyisipHasl CTpyKTypa u
paboTa KJIETOYHBIX pEeCHHYEK. BpamarenbHoe IBUXKEHHE >KTYTUKOB KIETKU («HAHOMOTOP»).
CrpoeHre MbIIIEYHON KiIeTkH, MuoduOpmmiel. HaHOCTpykTypa aKTMHa W MHO3MHA.
MouekyispHblE MEXaHU3MbI MBILIEYHOTO COKPAILLEHHUS.

9. MoJieky/JsipHble MeXaHM3Mbl INpeBpallleHUs] JHePrMd M BellecTBa B KUBBIX
cucremax. [lonarue merabonusma, karabonusm u anabomus3Mm. LleHTpanbHbIe MyTH OOMEHA.
KittoueBbie MeTab0oIMThl — TUPYBAT U arleTuaKoA. Makpo3pruueckue MOJICKYITb.

AdpobHOe U  aHa’poOHOE OKHCIEHHE YIJIEBOAOB. [ TMKONMM3, €ro  CTaauH.
[MupyBarruaporenasnas peakuus. Lukn Kpebca. OOmmii mMaTepuanbHBIA M SHEPreTUYECKUNA
OanaHc a3poOHOT0 OKUCIEHUS TIFOKO3bI.

CrtpoeHre W poib MUTOXOHAPHUH. MeXaHU3M OKHCIUTENHHOrO (HochOopUInpoBaHus,
COTIPSKEHHE MPOIECCOB OKUCICHHS U (OoCcPOpMIUpoBaHUs, polib MeMOpaHbl. MomnekynspHas
OpraHM3alys IbIXaTeIbHON EMH.

doTOoCUHTE3, CBETOBAasE U TEMHOBasl CTaJuU. MarepuanbHbIi U dHEpreTHYecKuil GanaHc
dotocunTe3a. CTpoeHUe XJIOPOIUIACTOB, CTPYKTypa Xjopodusuia. MexaHu3sM CBETOBOW CTaJIuu
¢dorocunTesa. TemHoBas cragus poTocunTesa, 1uki KanbpuHa.

10. JocTukennst U NepcrneKTHBDI pa3BUTHA HAHOOMOTEXHOJIOTHH.
Hano6uotexHonorus.  Bo3mokHble  OMOJOrMYecKME M MEOUIMHCKHE  MPUIIOKEHHUS
HAHOTEXHOJIOTUU U HAaHOMATEPHAJIOB.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yueGHoI paboTh B 3aueTHBIX B akanem.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 5,0 180
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 3,22 116
Bujx koHTpoOJIS: 3a4eT / IK3aMeH 0,0 3auyer ¢
OLICHKOH
Bunsl yueOHoM paboThI B 3ayerHBIX B actpon.
SIMHHIIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILIMHBI 10 Y4eOHOMY IJIAHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,89 24
CamocrositesibHas padora (CP): 3,22 87
Buj koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3auer ¢
OLICHKOM




JAucnumInHbl BApUATUBHON YacTH (IMCHUIJIMHBI 10 BLIOOPY)

AHHOTaNUA padoyeil MPOrpaMMbl AHCUUIIMHBI
«JJIeKTUBHBIE TUCHUILUITHHBI 10 (PU3HYECKOH KYJIbTYpe H CIIOPTY»

1. Heap nuCUMIUIMHBI - — OBJQJICHUE CHUCTEMOM MPAKTUYECKUX YMEHUW U HaBBIKOB,
00eCreynBaOIUX  COBEPIICHCTBOBAHUE  INCHUXO(U3UYECKHX  CIIOCOOHOCTEH;  pa3BHTHE
CIIOCOOHOCTEI MCIONB30BaTh pa3zHOOOpa3Hble (GopMbl (U3UYECKON KyJIbTYpBl, CHOpPTa U
Typu3Ma Uil COXPAHEHHUS W YKPEIJICHHS CBOETO 3/I0POBbS M 3[0POBbS CBOUX OJHM3KUX B
MOBCE/IHEBHOM JKM3HM U MPOPECCHOHATBHON AEATEIbHOCTH; (HOPMUPOBAHHE MOTHUBAILIMOHHO-
[IEHHOCTHOTO OTHOIICHUS K (DU3UYECKOH KyJbType, (PU3HMUECKOMY COBEPLICHCTBOBAHUIO U
CaMOBOCITUTAaHUIO, YCTAaHOBKa Ha 3J0pPOBBIA 00pa3 KU3HU; OOyUYEHHE TEXHHUYECKUM U
TAaKTUYECKUM IPUEMaM OJTHOTO U3 BUIOB CIIOPTA.

2. B pe3yabraTe wu3yYeHHs UCHUILVIMHBI oOydalluiics 10 mporpaMmme
0akajiaBpuaTa J10JI/KeH:

Obaaoams crnenyromumMu oomekynsTypHbiME (OK) koMneTeHIusIMHu:

—  CIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszoanuio (OK-5);

—  CIIOCOOHOCTBIO TOJJIEP)KUBATH JOJDKHBIA YPOBEHb (PU3UUECKON MOATrOTOBICHHOCTH
JUTs1 00€CTICUCHHS TTOJTHOIICHHOW COIMAIbHOM U MpodeccruoHanbHoil nesrensHoctr (OK-7);

— CHOCOOHOCTBIO  TMPUMEHSATH  CPEICTBA  CaMOCTOATEIBHOTO,  METOAMYECKU
NPaBUIBHOTO MCIIOJIb30BAaHHUS METOI0B (PM3MUECKOTO BOCIIMTAHUS M YKperieHus 310poBbst (OK-
17);

— TOTOBHOCTBHIO K JOCTH)KEHHIO JOJDKHOTO YPOBHS (DU3MYECKON MOArOTOBIEHHOCTH
JUIs1 00ECTICUCHU S TTOJTHOLCHHOW COIMAIbHOM U IpodeccuoHanbHoi nestensHoct (OK-18);

—  3Hamo:

—  Hay4YHO-TIPAKTUYECKHE OCHOBBI (PM3UUECKOM KyJIBTYpHI U CIIOPTA;

—  COIMAaJIbHO-OMOIOTHYECKHE OCHOBBI (PU3MUECKON KYJIBTYPHI M CIIOPTA;

—  BIUSHHE O3/IOPOBUTEIBHBIX CHCTEM (PH3MUECKOTO0 BOCIUTAHHS Ha YKpPEIJICHHE
3I0pOBBSI, MPOPMIAKTUKY MPO(HECCHOHATEHBIX 3a00JIEBAaHHI U BPEIHBIX MTPUBHIUCK;

— crnocoObl KOHTpOJSL W OLEHKM (PU3MYECKOrOo pa3BUTHS U (QU3MUYECKOU
HOJTrOTOBJIEHHOCTH;

— TpaBWJA U CIOCOOBI MJIAHWPOBAHUS MHAWBUIYAIbHBIX 3aHATUH Pa3lIU4YHON LeNeBOil
HaIpaBJICHHOCTH;

— cnoprusHble Tpaguuun MXTHU-PXTY nm. /I.1. Menaeneesa.

—  ymems:

—  BBINOJHITH MHIUBUAYAIFHO MOJ00OpaHHBIE KOMIUIEKCHI 10 (PU3MUYECKON KYIbTYpe U
pa3IMYHBIM BHJIaM CIIOPTAa;

—  OCYUIECTBJISATb CaMOKOHTPOJIb 3a COCTOSHMEM CBOEro OpraHu3smMa M coOJroaaTh
NpaBUjia TUTHEHBI U TEXHUKU 0€30MacHOCTH;

—  OCYUIECTBJISITh TBOPYECKOE COTPYJHHUYECTBO B KOJUIEKTUBHBIX (opMax 3aHATHH
buznyecKoil KyJIbTypoil U CIOPTOM;

—  BBINIOJHSTH IPUEMBI 3alIUTHI 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAXOBKH.

—  @nadems:

—  CpeICTBAaMH M METOJaMH YKpEIUICHUS WHAWBUIYAIBHOTO 370POBBS, (U3NIECKOTO
CaMOCOBEPILIEHCTBOBAHUS;

— JIOJDKHBIM  YpPOBHEM  ()M3MYECKOH  IOATOTOBIECHHOCTH, HEOOXOIUMBIM  JJIs
Ka4eCTBEHHOTO YCBOCHHS MPO(ECCHOHAFHBIX YMEHHUI U HABBIKOB B IpoIiecce 00ydeHus B By3e,
JUis o0ecreyeHusl TOJHOLIGHHOW COIMaNbHOW M NPOQEeCcCHOHATBHON esITeNbHOCTH TOCIe
OKOHYaHUs y4eOHOTO 3aBEICHUS;

—  TEeXHWYECKVMH U TAKTUIECKHMHU HaBBIKAMHU B OJJHOM M3 BHJIOB CIIOPTA.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI



Kypc nucuunianael «J1eKTUBHbIE TUCHUILIMHBI 10 GU3MYEeCKOH KYJIbTYpe U CIIOPTY»
peanm3yeTcs Yepe3 BapUaTUBHBIN KOMITOHEHT (3JICKTHUBHBIN MOIYIb) 328 aka. gacoB / 246

acTp. 4acoB (BH/[ CIIOpTa 110 BBIOOPY CTY/AEHTA), B 3a4ETHBIC €AUHHIIBI HE TIEPEBOJUTCS, SIBJIAETCS
00s13aTEIIbHBIM JJI51 HCTIOJIHEHHUSI TIPH OYHOU (hopme 00YYeHUs..

ITporpaMMma paccunTana Ha U3y4€HHE JUCLUIIINHBI « QJIEKTHBHbIC JTUCHUIINHBI 110
(pu3nyeckoii KyJbType U CIIOPTY» B TEUEHHUE ILIECTH CEMECTPOB U IPEAIIOJATraeT, YTOo
o0yyaroIuecss UMEIOT TEOPETHUECKYIO MTOATOTOBKY B 00J1aCTH JUCUMILIMHBI «Du3nueckast
KyJbTypa U CHOPT», 3aKaHUMBAETCS 3a4ETOM B KOHIIE Ka)XKJ10ro cemecTpa. KoHTpob
YCIEBAEMOCTH CTYACHTOB BEJETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.
IIpakTyeckue 3aHATHA.

IIpakTryeckuii pa3zien mporpaMMbl pean3yercs Ha yueOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIax no oomel (U3NIecKoil MOAroTOBKE WM MO0 BEIOPAHHOMY BHUJLY CIIOpTA.

[IpakTHyeckue 3aHATHS TOMOIal0T IPUOOPECTH OIBIT TBOPUECKON PAKTUUECKOM
NeSITeTILHOCTH, PA3BUBAIOT CAMOCTOSATEILHOCTD B (PU3NYECKOM KYJIBType U CIIOPTE B LEINSAX
JOCTHOKEHUS (PU3MUECKOTO COBEPILIEHCTBA, OBBIIIAIOT YPOBEHb (PYHKLIMOHAIBHBIX U
JIBUTATEIILHBIX CIIOCOOHOCTEH, HalIPaBICHHO (POPMHUPYIOT Ka4eCTBA U CBOMCTBA JIMYHOCTH.

[IpakTryeckuii pa3zien BKIOYAET B ce0sl moapas3zensl: o olmen puzndeckoi
noarotoBke (ODII) u cnennanbHOM pruznueckort moAroroBke Mo Buaam cropra (CDII).

VY4eOHO-TPEeHUPOBOYHBIE 3aHATHUS 0a3UPYIOTCS HA IHUPOKOM UCIOIb30BAHUU
TEOPETUYECKUX 3HAHUN U METOJAMUYECKUX YMEHUH, Ha IPUMEHEHUN Pa3HOOOPA3HbIX CPENICTB
(bu3n4ecKoil KyJIbTyphl U CIIOpTA.

VY aensercs BHUMaHUE BOIIPOCaM IIPOBEJCHUS COPEBHOBAHUH (IIpaBUila COPEBHOBAHUM,
cucTeMa po3bIrphIlLIei, onpeiesieHue nodeaureneit, 000pyA0BaHNE U MHBEHTaph).

Kpurepuem ycnemHocT 0CBO€HUsI yueOHOI0 MaTepuaa sIBIsSIeTCs SKCIIEpTHAs OLIEHKa
IPEenoJIaBaTessl, yUUThIBAIOLIAS pecyiApHOCb NOCeUWeHUs 00A3AMENbHbIX Y4eOHbIX 3aHAMUI,
BBINOJIHEHNE YCTAHOBJICHHBIX Ha JJAHHBIN CEMECTp KOHTPOJILHBIX HOPMAaTHBOB (TECTOB) 00IIEH
(Gu3n4ecKoil 1 CHOPTUBHO-TEXHUYECKOH MOATOTOBKH JUISl OT/IENIBbHBIX TPy pa3InyHON
CIIOPTUBHOW HANPAaBJICHHOCTH.

Mopnyas 1. OCHOBBI IOCTPOCHHSI 0310POBUTENbHON TPpeHUpPoBKH. Teopernyecko-
MeTOoAUu4YeCKHe OCHOBBI (pr3MUecKoi KyJbTYPbl U CIIOPTA.

1. O3znopoBuTENbHAS HAIPABIEHHOCTh — KAaK BAKHEHIIINN TPUHIIUT CUCTEMBI (PU3NYECKOTO
BocriuTanusi. OCHOBBI TOCTPOEHUS 03/TOPOBUTEILHON TPEHUPOBKH.

2. DU3KYIBTYPHO-03OPOBUTENBHBIE METOAUKH U CUCTEMBI.

3. Or1eHKa COCTOSTHUS 37I0POBBS U (PU3UUYECKOM MOATOTOBIEHHOCTH 3aHUMAOIINXCS

bu3nueckoil KyJabTypoil U CIOPTOM.
Mopayas 2. /IBurarejibHble BO3MOKHOCTH YeJI0BeKa — BOCIIUTAHNE (PU3HYECKUX KAYeCTB.
BOCKITO.
1. [TosiBnenue u BHeapenue komruiekca ['TO
2. Bocnuranue puznyeckux kauecTB 00yqaronmxcs (OTAeNbHbIe KaYeCTBEHHbIE CTOPOHBI
JIBUTATEIbHBIX BO3MOKHOCTEN YelIOBEKa).
Mopnyas 3. MeToguka OpraHu3aliii ¥ NPOBeeHNs CHOPTHUBHBIX COPEBHOBAHUI H
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPHUATHH.
1. XapaKkTepuCcTUKa CIIOPTUBHBIX COPEBHOBAHUHN M (PU3KYIBTYPHO-MACCOBBIX MEPONIPHUATHH.
2. ®denepanpublil 3akoH 0T 04.12.2007 Ne 329-03 «O ¢dusuyeckoit KyabType U CIIOpTE B
Poccuiickoit @enepanuny. Opranuzanys CIOPTUBHBIX MEPONPUATHNA. ITHBEHT-MEHEIKMEHT B
cropre.
3. OcHoBHbIe TIOHATHS 3TUKH cniopTa. Fair Play. [Ipodunaktika HapymeHnit cnopTUBHON
»THKH (O0opbOa ¢ nonuHroM B criopte). BAJIA.

4. O0bem y4eOHOH TUCHHUILINHBI (BAPHATHBHBIN KOMIIOHEHT)

B Cemectpsl

Bun yuebHol paboThl aKaJieM. I I Il v \Y \4
qacax




OO0mas Tpy10eMKOCTb M CHUIIHHBI N0 328
y4eOHOMY IJIAHY
KonrakTthas patdora (KP): 328 32 66 66 66 66 32
[Mpaktuueckue 3ansatus (I13) 328 32 66 66 66 66 32
Bua uTOroBoro KOHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH qeT | der qeT yer | ver | Her
B act CemecTpbl
Bunx yuebnol paboThl P: I I Il v V VI
qacax

OO0uias Tpya0eMKOCTh U CHUIIIHHBI 110 246
Y4eOHOMY ILIaHY
Konrakthas padora (KP): 246 25 49 49 49 49 25
[Tpaktrueckue 3ausatus (113) 246 25 49 49 49 49 25
Buj nroroBoro KoHTpoOJIA: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4yeT | 4er qer 4yer | 4ver | uer

AHHOTAIUA padoyeil MPOrpaMMbl TUCUUIIIMHBI
«Pyccknii sa3bIk M KyabTypa peun» (b1.B./[B.1.1)

1. Heap auCHUIUIMHBI - TMOBBILICHHE OOLIEH M MpodeccHOHANbHOM KyJbTYphl pedu
cTyaeHta W  (OPMHUPOBAaHHME  MPAKTHYECKOH  MOTPEOHOCTH B CAaMOPa3BUTHH U
COBEPILEHCTBOBAHUH JIMYHOCTH.

2. B pe3yabraTe u3yYeHHs] MCHUILUIMHBbI oOydawiuiics 1Mo mnporpamme
0akajaBpuaTa J0JIKEH:

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansubvu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMu:

- CHOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M NMUCBMEHHOW (opMax Ha pPyCCKOM U
MHOCTPAaHHOM  S3bIKax JJIs  pelIeHUs 3a7a4  MEXIUYHOCTHOTO U MEXKYJIbTYpHOIO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO JIOTMUECKH BEPHO, apryMEHTHPOBAHO M SICHO CTPOHUTh YCTHYIO H
nrcbMennyo pedb (OK-10);

3HaMb:

- (pyHKIMH fA3bIKA KaK cpeAcTBa (GOPMHUPOBAHUS U TPAHCIIALIUN MBICIIH;

- cnenu@UKy yCTHOU M MUCbMEHHOM peuu;

- ctheprl 00cTy)KMBaHUS KHHXKHOM 1 Pa3srOBOPHOIL peun;

- CTUJIEBBIE YepThl U S3BIKOBbIE OCOOCHHOCTH JKaHPOB HAyYyHOro M O(UIHAIBHO-
JIEJIOBOTO CTHJIEH PEYH;

- HOPMBI JINTEPATYPHOTO SI3BIKA;

ymemy:

- TpaHc(OPMHUPOBATh MUCHMEHHBIN TEKCT B YCTHYIO (hopMy peun;

- OTVINYATh KOJM(ULIMPOBAHHYIO PeUb OT HEKOAUPHUIIMPOBAHHOM;

- BBIJICJIATh CTPYKTYPHbIE €AMHUIIBI TEKCTA;

- aHAJIM3UPOBATH TEKCT C TOUKH 3PEHUS CTUIIEBBIX OCOOEHHOCTEN U 11e51eCO00pa3HOCTH;

- COCTaBJIATh JIMYHBIE JOKYMEHTHI B COOTBETCTBUU C HOPMAaTHUBHBIMHU TPEOOBAHUSAMU;

enaoemsy:

- KyJIbTypOi Hay4HOH M JeJI0BOI peur B MMCbMEHHOU M YCTHOM (hopme;

- ocHOBaMH J(P(EeKTHUBHOM KOMMYHHMKAIMM B Yy4yeOHOW U mnpodeccruoHAIbHON
JESATENIHOCTH.

3. KpaTkoe coep:xanue 1 CHUIIUHBI




Monayns 1. BBenenue B mpeamer

1.1. Pycckuii s3bIK U KyJIbTypa peud Kak IPEIMET, KaK COCTaBJIAIOIAs JKM3HEHHOTO yCIEXa.
OcHoBHBIE MOHATHS Kypca, BIUSHUE sI3bIKa Ha (JOpMHpOBaAHHE JIMYHOCTU yeloBeka. Pycckuil
S3BIK KaK CIIOCOO CYIIIECTBOBAHMS PYCCKOTO HAIIMOHAILHOTO MBIIUICHUS H PYCCKOW KYJIbTYpHI U
KaK 3HAKOBasi CUCTeMa Iepeayu MHpopMaiuu, Tpedyromas AaabHeiIIero CoBepeHCTBOBAHUS
Ha HOBOM 3Talle pa3BUTHUS LUBWIM3aLMU. VcTopudyeckue cBeleHus 0 pycckoM si3bike. HoBbie
SBJICHUS B PYCCKOM SI3BIKE.
1.2. JluteparTypHblii S3BIK M HEIUTEPATYPHbIC THUIIBI PEYH. Tumnel pedeBbIX CUTyallud H
(byHKIIMOHATIbHBIE PA3HOBUIHOCTH COBPEMEHHOI'O PYCCKOTO si3bika. DPOpMbI peun (MMChbMEHHAas
U ycTHasi) W ux crneuupuka. DyHKIUOHATBHBIE CTHIM (HAYYHBIH, OQHUIHMAILHO-AEIOBOM,
nyomuuuctuueckuii). OT00p  SA3BIKOBBIX CPEICTB I oOecrieueHus: HanOosee 3(hPeKTUBHON
KOMMYHMKAIMH B OIIPE/IEIICHHON CUTYalUu.

Monayns 2. KynbTypa HAy4HOUW peYH U JEJI0BOM peuu
2.1. JluarBuctuka Hay4dyHOro TekcTta. OCOOCHHOCTM HAy4YHOTO CTHJS peud, creudduka
WCIIOJIb30BAaHUSI AJIEMEHTOB PA3IMYHBIX S3BIKOBBIX YpPOBHEH B HAay4yHOH peuu. SI3BIKOBBIE
CPEJCTBA, CIEHAbHbIE MPUEMbl U PEYEBbIE HOPMbI HAyUHBIX pabOT pa3HbIX kKaHPOB. KaHpbl
YCTHOM Hay4YHOH peun.
2.2. OpunmanbHO-IEIOBOM CTHIIb PEYH, €r0 PasHOBUAHOCTH, cdepa ero GyHKIMOHUPOBAHHUS,
KAHPOBOE pa3HooOpasue; S3BIKOBBIE dbopMyibI oUIHATBEHBIX JIOKYMEHTOB;
MHTEPHALMOHAJIbHBIE CBOICTBA PYyCCKOW O(QUIIMAIBbHO-/E€JI0BOM MHUCbMEHHOM pedH; IpaBHIIa
o(opMIIEHHS TOKYMEHTOB; PEYEBOM STUKET B JOKYMEHTE.

Monynb 3. HopmaTuBHBIN acriekT
3.1. SI3pikoBast HOpMa, €€ poJib B CTAHOBJICHUU M (DYHKUMOHHUPOBAHUH JHUTEPATYPHOTO S3BIKA.
Opdosnuyeckrne HOPMBbI PYCCKOTO JIMTEPATYPHOTO SI3bIKA.
3.2. Jlekcudeckre HOPMBI PYCCKOTO JHUTEPATYpHOTO S3bIKa, MPHUYHUHBI HapyUICHUsS HUX.
3HaueHHUe CcjIoBa U JIEKCHMYECKas coueTaeMocTb. VIHOSI3bIUHBIE CIOBA B COBPEMEHHOM PYyCCKOM
peun. Pycckas ¢paseonorus u BIpasUTEIbHOCTh PEUH.
3.3. TI'paMmmMaTuyeckue HOPMBI PYCCKOIO JIMTEPATYpHOTO sI3blKa M CIydyal HUX HapyLIeHUs.
Tpynuele ciaydau yHoTpeOJeHHs HMMEH CYIIECTBUTENbHbIX. VI3MEHEeHMs, NpOUCXOASIINE B
yHOTpeOJEHUN MMEH YUCIUTENbHBIX. CHHTAaKCHUYECKHE HOPMBI M KYyJbTypa peud. TpyaHble
Cllydal MMEHHOT'O U IJIarojbHOro ympasieHusa. (CorlacoBaHUE IOJUIEKANIET0 U CKa3yeMoro B
dbopmax ymucna.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yueGHoI paboTh B 3aueTHBIX B akanem.
eAMHHIIAX yacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 72
AyAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexumn (Jlek) - -
[TpakTuueckue 3austus (I13) 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buj koHTpoOJIs: 3a4eT / IK3aMeH 3auer
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX qacax
O01as TPYA0€eMKOCTh JUCHUILIHHBI 110 Y4€0HOMY IJIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexmn (Jlek) - -
[TpakTuueckue 3austus (I13) 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer




AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«KyabTyposaorus» (b1.B./IB.1.2)

1. Henp AMCHUIVIMHBI - TPUOOPETEHUE CTYAEHTAMU KOMIUIEKCHBIX 3HAHUM O
MPUHIIMIAX M 3aKOHOMEPHOCTAX (DYHKIMOHMPOBAHHS KYyJIbTYypbl B oOliecTBe, (popMupoBaHHE
HIMPOKOT0 CIEKTpa LEHHOCTHBIX OPHUEHTALMN, BOCIUTAHUE TEPIUMOCTH U YBaXEHHUS K
CUCTEeMaM UJEaloB W I[EHHOCTeH Jpyroro KyJbTypHOTO THUIA, HWHTEIUICKTyallbHOE U
HPABCTBEHHOE Pa3BUTHE CTY/IEHTOB.

2. B pe3yabraTe wu3ydyeHHs JAUCHUIUVIMHBI O0Oyyawluiicss mo mnporpamMmme
O0akaJiaBpHaTa /10JI7KeH:

Obnaoams cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMu:

- CHOCOOHOCTBIO K KOMMYHHUKAIIUM B YCTHOW M MUCHBMEHHOHM (opMax Ha pPyCCKOM U
MHOCTPAaHHOM  fA3BbIKaX JUId pelIeHHs 3aJad  MEXKIMYHOCTHOIO U MEXKYJbTYPHOTO
B3aumoeiicteus (OK-3);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, ApTyMEHTHPOBAHO M SICHO CTPOHUTH YCTHYIO H
nrcbMeHnyo pedb (OK-10);

3Hamy:

- IOHSATUIHBIN anmapat KyJIbTypOJIOTHH;

- TEOPETUYECKUE OCHOBBI KYJIbTYPOJIOTHH;

- YMETh OOBSICHUTH (DEHOMEH KYJIBTYPHI, €€ POJIb B YEIIOBEUECKOM KUZHEACATEIbHOCTH;

- (DOPMBI U THITBI KYJIBTYPBI;

- CIIOCOOBI TPUOOPETEHNUS, XPAaHEHHSI U TIEpeaui COIIMOKYIITYPHOTO OIIbITA;

- 0a30BbIC IEHHOCTH KYJIBTYPHI,

- TEOPHUIO U UCTOPHUIO MEXKYIHTYPHON KOMMYHHUKAIUH;

ymemy:

- IPUMEHATH MOTYUYECHHbIE 3HAHUS B IPOLIECCE;

- o0majgaTh KyJbTYpPOJOTMYECKONM KOMIIETEHTHOCTBIO, MpEIIoJaraiomeidl Haiaudue
OIIPEIETICHHON COBOKYITHOCTU 3HAHUM;

- CaMOCTOSTEIbHO OCBaUBaTh LIEHHOCTH MUPOBOW U OT€YECTBEHHOM KYJIbTYpHI;

gnademsn:

- COBOKYIHOCTbIO 3HaHUHM, 00ecneuMBalOIIUX HIMPOKYI SPYAMLMIO U KyJIbTYPHBII
Kpyrosop;

- HaBBIKAMM TNPOAYKTHBHOIO JEJIOBOTO OOIIEHMS] C TNPEACTABUTENSMHU Pa3INUHbIX
KyJlbTYDp;

- YBa)XEHHUEM K KYJbTYPHBIM LIEHHOCTSM.

3. KpaTkoe coep:kanue ¥ CHUIINHBI

OcHoBHble TpoOJeMbl TeopuHu KyabTypbl. KynbTyponoruss kak Hayka. Ilpobimema
IIPOUCXOXKAECHNS U ONpeAeneHusl KyapTypbl. CUcTeEMa KyJNbTYypbl, CTPYKTYpHAasl LEJIOCTHOCTh U
3aKOHOMEPHOCTH (YHKIIMOHUpOBaHUA. Monenu cucremHoro noaxoaa. KyiapTypa kak 3HaKoBO-
CHUMBOJIMYECKasi cucreMa. JIMHaMuKa M THIIOJOTU3AlUs KyJlbTyphl. IIpoGneMsl aAMHAMUKU
KyJbTypbl. Tunonoruzanus KyJbTypsl. IIoHSATHE COBPEMEHHON KYyJBTYPBI U POJb POCCUHCKON
KYJIbTYpHI B €€ JanbHeieM pa3Butuu. [lonnponnus MupoBoi KylbTypsl. MUp KYJBTYpPHI U €€
KyJIbTypHbIE MHUpBL. B3aumojeilcTBue KylnbTyp: OCOOEHHOCTb, B3aUMOCBSI3b, JHAJIOT.
JloMHMHaHTBI KyJIbTYpHOTO pa3Butus Poccun.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHOM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY IIAHY 2,0 72
AyIUTOPHBIE 3aHSITHS: 0,89 32
Jlexmn (Jlek) - -
[Tpaktuueckue 3aastus (113) 0,89 32




CamocrositesbHas padora (CP): 1,11 40
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer
Bupl yueOHO# paboThI B 3auetHbIx B actposn.
eIMHHIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY 2,0 54
AyIMTOPHBIE 3aHITHS: 0,89 24
Jlexmm (Jlek) - -
ITpaktrueckue 3ansatus (113) 0,89 24
CamocrositesibHas padora (CP): 1,11 30
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer

AHHOTanusA padoyeil NPOrpaMMbl AU CUMUIIIMHBI
«BpluncanTEeIbHAS MAaTEMATHKA B TEXHOJI0ruu HaHomaTepuaunos» (b1.B./1B.2.1)

1. Henb AUCHUIUIMHBI - HAYYUTh CTYJAEHTOB TEOPETUUECKUM 3HAHUSM U MPAKTUUECKUM
YMEHMSAM U HaBbIKaM MCIIOJIb30BaHMs COBPEMEHHBIX MaTeMaTUYECKUX METOAO0B C IPUMEHEHUEM
nakera wmaremarudeckux nporpamm MATLAB s pemenns mmpokoro Kpyra 3agad
BBIUNCIIUTEIbHON MaTEMaTHKH.

2. B pe3yabraTe H3y4YeHHs] MCHUILUIMHBI oOydammmiicds 1o mnporpaMmme
0akaJjlaBpHUaTa J10JI7KeH

Obnaoams cnepyromumu obmexkynbTypabiMu (OK), obmenpodeccrnonansaeivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTeHIusAMU:

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUMIUIMH, JAUCHUIUIMH OO0IIenpopecCHOHaIbHOIO IMKJIa B 00beMe HEOOXOJUMOM B
npoecCHOHANBHOM  JESITETbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pe3yJIbTaTOB MAaTEeMAaTUYECKOIO aHalu3a U
MOJICTTUPOBAHHMSI, TEOPETUIECKOTO M SKCIIeprUMeHTaIbHOro uccienosanus (OITK-1);

3Hamy:

- (U3UKO-XMMHMYECKHE M XHUMHUKO-TEXHOJIOTMYECKHE 3aKOHOMEPHOCTH MPOTEKaHUs
IPOIIECCOB M3MEHEHHs arperaTHOro COCTOSTHHS Mapo(ra3o)->KUIKOCTHBIX CHUCTEM, PEaKTOPHBIX
IIPOLIECCOB U OCHOBHBIX MPOLIECCOB pa3JIesIeHNs XUMHUUECKON TEXHOJIOTUH;

- METOAbl M aJITOPUTMbl KOMIIBIOTEPHOTO MOJEIMPOBAHUS OCHOBHBIX IIPOLIECCOB
XUMHUYECKON TEXHOJIOTUU U TEXHOJIOTUYECKUX CXEM XUMUYECKUX [TPOU3BOJICTB,;

- TIPUHLUIBI TPUMEHEHUS METOJOJIOTUH KOMIIBIOTEPHOTO MOJEIMPOBAHMUS XHMHUKO-
TE€XHOJOTMYECKHUX IPOILIECCOB MPU aBTOMATU3UPOBAHHOM IMPOEKTUPOBAHUM M KOMIIBIOTEPHOM
YIPAaBIEHUU XUMUYECKUMH IPOU3BOICTBAMH;

ymemy:

pemaTh 3a7auyd KOMIBIOTEPHOIO MOJAETHPOBAHMS MPOLIECCOB Mapo(Ira3o)->KUAKOCTHBIX
paBHOBecHiA, abcOpOLMH, TUCTUIUIALNY, PEKTU(DUKALIMY U KUIKOCTHOW IKCTPAKIUY;

IIPUMEHSTh TOJIYYEHHBIE 3HAHUS NPU PEIICHUU MPAKTHYECKHX 3a1ad KOMIBIOTEPHOIO
MOJIEJTUPOBAHUS OCHOBHBIX IPOLIECCOB XHUMHUYECKONW TEXHOJOTMUU TEXHOJIOTHYECKHX CXEM
XUMHUYECKHUX IIPOU3BOJICTB;

gnadems:

- MeTOoJaMM NPUMEHEHHUs CTaHIAPTHBIX MNakeToB NpukiIaaHbelx nporpamm (IIIII) u
nakeroB Mojenupytouux nporpamm (IIMII) ans MozenupoBaHHs OCHOBHBIX IPOIIECCOB
XUMHUYECKON TEXHOJIOTMH TEXHOJIOTMYECKUX CXEM XUMHUUYECKUX ITPOU3BOJICTB.

3. KpaTkoe conep:kaHue TUCHUTLINHBI

Beenenmne. Ilenm wu 3agaum  kypca. KpaTkuil HMCTOpUYECKHMH OYEpK pa3BUTHSA
OTEUYECTBEHHON U 3apyOeKHOM BBIYUCIUTEIbHON MaTeMaTUKH. OCHOBHBIE ATalbl pa3pabOTKU U
peann3anuy aIropuTMOB Ha KOMIIBIOTEPAX.

Moayasb 1. BerancnurtenpHas Marematnka. OCHOBHBIC 3TaIlbl: pa3pabOTKa U peanu3arus




aNrOpuTMOB Ha KommbloTepax. Cuctema kommbioTepHo MaTemMaTtuku (CKM) MATLAB s
pelIeHus 3a/1a4 BRIUUCIUTEILHON MaTeMaTHKHU.

Tema 1.1. Cosmanue M-mporpaMm W  OCHOBHBIE  omepartopbl  M-s3bIKka
nporpammupoBanusd MATLAB. Bapuantsl crpykrypsl nporpamm Ha MATLAB,

Opranumsanus padodero crosia DesktopLayout;

Ocuogubie onepaiua B CommandWindow;

OcHosuble oneparuu B Editor;

JIuHeHO opraHU30BaHHAs IporpaMMa (alIrOpUTM);

BerBnenusi ¢ OgHUM YyCIOBHEM, HECKOJBKHMH YCIOBHUSIMH, BIIOKEHHBIE, CO CIHCKOM
ycnosuid. if, switch; nrorunueckue onepanuu and, or, not;

[{uKIIBI CO CUETYHKOM, C MPEAYCIOBUEM, C MOCTYCIOBHEM, C MPEPHIBAHUEM IOJHBIM U
MpPEPHIBAHUEM YaCTUYHBIM, C 33JIaHHBIM IIaroM CUETYMKA, C OTJEIbHBIM OTCUETOM HTEpPALIMii;
for, while, break, continue; ¢ BbI30OBOM (YHKIMIA; € JHAJIOTOM C IOJb30BaTeIeM B
CommandWindow u B crieruaibHbIX JHAJIOTNOBBIX OKHAX;

Tema 1.2 CranpapTHble u HecTaHIapTHble (QpyHKuMH M-s3bIKa MPOrpaMMUPOBAHUS U
ocHoBHbIe pemaTenu (Solvers) MATLAB.

dyukumu ¢ rpaguIeckuM BBIBOAOM pe3ynbTatoB; plot, subplot, surf, mesh, polar;

DyHKIUMH ¢ YUCIOBBIM BBIBOZOM pe3ysbraTtoB B CommandWindow;

OYHKIIMH € 3alUChI0 PE3YNILTATOB B (aili;

OyHKIHH, BIOKEHHBIC B TJIABHYIO (YHKITUIO;

OyYHKIMH ¢ IEPEMEHHBIM YUCJIOM apTyMEHTOB;

OyHKIHH, BBI3BIBAIOIIHE IPYTYIO (QYHKIINIO, UM KOTOPOU NIepejaHO KaK apryMEHT;

Moayab 2. Bektopsl u marpuipl. CucreMa JHMHEHHBIX anreOpandyeckux ypaBHEHUN
(CJIAY).

Tema 2.1. OOparHas MaTpuiia. Y MHOKCHUE MaTPHII.

Omeparop inv;

Omeparopsistreat, int2str, numastr;

Omneparopsl length, min, max, mean, sort;

Omneparops! dot, tril, triu, eye, zeros, ones, diag;

Omneparopsl rand, linspace, logspace, repmat;

Omneparops! Size, det, trace, norm;

Tewma 2.2. Meton "aycca. MeTon npocThIX UTEpAIIHii.

Omeparopsi linsolve, rank, eig;

Tema 2.3. O0ycnoBiaeHHOCTh cUCTEMBI. UKcio 00yCI0BIEHHOCTH.

Omneparops! cond, rcond;

Moayabs 3. OO6pabGoTka pe3yJbTaTOB HW3MEPEHUS OJHOW BeIMYMHBL [IpulmmkeHue
byHKIIUN

Tewma 3.1. Kpurepuit CtbrozieHTa.

Omneparopsr polyfit, polyval,

Tewma 3.2. Annpokcumanus.

Omeparoplsqcurvefit;

Tewma 3.3. MaTepnionsnus.

Omeparops! interpl, linear, spline, nearest;

Moay.anb 4. UucneHHOE HHTErPUPOBAHNE

Tema 4.1. Metoas! IpsIMOYTOJIBHUKOB

Omneparopsl SUM, mean;

Tewma 4.2. Metoasl Tpaneuuii

Omneparop trapz;

Tewma 4.3. Meton Cumncona

Omneparop quad, int;

Tema 4.4. Meton Hetotona-Koreca 8 nopsinka

Omneparop quads;



Monayasb 5. YpaBHEHHE C OJTHUM HEU3BECTHBIM
Tema 5.1. Meton aenenus nomojaam
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. Meton KacaTtenbHbIX

Omneparopsi roots, poly, fzero;

Mopayasb 6. Cucrema HETMHENHBIX YpaBHEHUN
Tema 6.1. Meton HetoTona-Padcona
Omneparopsr solve, diff, subs;

Tema 6.2. MeToa npoCThIX UTEPALIU.
Omneparopsr simplify, collect, pretty;

Moayas 7. OqHomMepHas ONTUMHU3ALMS

Tema 7.1 MeToapl 0IHOMEPHOH ONTUMU3ALINN
Omneparopsr fminbnd;

Mopayasb 8. MHOroMepHas ONTUMH3ALMS

Tema 8.1 MeTopl MHOTOMEpPHOW ONTUMH3AIMU
Omneparops fminsearch, linprog, fmincon;
Mopayasb 9. Tuddepennmanbabie ypaBHEHUS
Tema 9.1 Metoas! pemeHus nudGepeHInaTbHbIX ypaBHECHHIA.
Omneparops! dsolve, diff;

3akirioueHue. 3aKIIOUUTENbHAS JISKIHUS 110 MOBEICHUI0 UTOTOB Kypca.
4. O0beM y4eOHOM JUCHUIIMHBI

Bunel yue6HOI paboTh B 3ayeTHBIX B akanem.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHHIIJIMHBI 10 Y4e0HOMY MJIAHY 3 108
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexiuu (JIek) - -
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,11 76
Buja koHTpOJISi: 3a4eT / IK3aMeH 3ager
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHIIJIMHBI 10 Y4eOHOMY MJIAHY 3 81
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) - -
[TpakTuueckue 3anstus (I13) 0,89 24
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,11 57
Buja koHTpOJISi: 3a4eT / IK3aMeH 3ader

AHHOTANUA padoyeil MPOrpaMmMbl JTUCUHUIIIIMHBI
«/Inckpernas matemaTnka B HaHomaTepuajaax» (b1.B./1B.2.2)

1. Heap aucuumIMHbI - GOPMHPOBAHUE Yy CTYJIEHTOB CHUCTEMBI OCHOBHBIX IOHSATHMH,
UCIIOJIB3YEMBIX JJIsi TIOCTPOEHUSl BAaXKHEHIIMX MATEMaTHYECKUX MOJEJeH, U MaTeMaTH4eCKHX
METO/IOB JIJIsl OTIMCAHUS PA3TMYHBIX MPOIECCOB.

2. B pe3yabtare wu3yYyeHHs IMCHMILVIMHBI O00y4yalolIuiicsi MO mporpaMmme
0akaJjlaBpUaTa J10JI7KeH

Obnadams cnepyromumu o0mekyabTypHbIMU (OK), obmenpodeccnonansubivu (OITK)
u ipodeccronanbubiMu (I1K) koMmereHmsIMu:




- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIe 3HAHUS MAaTEMaTHYECKUX U €CTECTBEHHOHAYUYHBIX
JTUCIUIUIMH, JUCHMIUIAH  oOmenpodecCHoHaIbHOrO MHKIa B 00beMe HEoOXOauMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3pa0OTaHHBIX B HMX IIOAXOJIOB, METOJOB U pE3yJbTaTOB MaT€MAaTHUYECKOIO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIepUMeHTa bHOro uccienosanus (OITK-1);

3HamMb.

- OCHOBHBIE MOHSATHS U METOJbl JUCKPETHONM MAaT€MAaTHKH, MAaT€MAaTHUYECKUX METOJIOB
peteHus MpohecCHOHATBHBIX 3a/1a4;

ymems.

- NPUMEHATh MAaTeMaTU4YEeCKHE METOABl NMPU PEIICHHUH THUIIOBBIX MPO(ecCHOHATBHBIX
3azay.

enademsn:

- METOJaMHM MOCTPOCHHUSI MaTeMaTUYECKOW MOJENU THUIOBBIX MPO(PECCUOHAIBHBIX 3a/1a4
U COJEPKATEJIbHON UHTEPIPETALUU TOTYYEHHBIX PE3YJIbTATOB.

3. KpaTkoe coaep:xkanue TUCHUILINHBI

Beenenue.

Ponp nmuckperHoil MareMaTMKM TpU  pa3pabOTKE ©  IKCIUTyaTallid  XUMHUKO-
TEXHOJIOTMYECKUX CHUCTEM.

JJIeMeHTbI TEOPHUH MHOKECTB H ajiredpanyeckue CTPyKTyphbl.

BBenenue B TUCKpETHYIO MaTeMaTHKy. Pojb IMCKpEeTHOM MaTeMaTUKU MPU pa3paboTKe U
9KCITyaTallid XUMHKO-TEXHOJIOTMUECKUX CHCTEM. MHOXECTBa, OTHOLICHUS M (YHKIIHHU.
3amaHre MHOXECTB M OCyIIecTBICHHE omepauuii Hagy HUMHU. CrocoObl 3amanus. Onepanuu
00BeAMHEHUS, TIEPECCUCHUs], PA3HOCTH, JOTIOJHEHUS U IeKapTOBa MPOU3BeIeHUs. AKCUOMAaTHKA
TEOpuu MHOXecTB. Anreopa KanTopa. MuHMMH3anms peCTaBICHUA MHOXKECTB. JluarpamMmmbl
Oiinepa-Benna. bunapusie otHomeHusa. CrnocoOsl 3aaHus OMHApHBIX OTHOIIeHHH. CBOHCTBa
OuHapHbIX OoTHOLIEeHUH. Pa3ouennsa. OTHOIIEHNs YKBUBAJIEHTHOCTU U nopsaka. [Ipeacrasnenue
N-apHBIX OTHOLIEHUH OMHapHBIMHU. AnreOpa oTHomeHui. OyHkMKU. MHBEKIMS, CIOPBEKIHS U
ouekuus. Ausredpamdeckue cTpykTyphl. [lomyrpynmbel. Monounsl. ['pynmsl.  [oarpynmsi.
[Muknuueckue rpymnnel. [pynnel mojcraHoBok. M3omopdusm rpynmn. CMmexHbIE KJIAcChl IO
noarpynne. Hopmansheie npenutenu. @axrtop-rpynmnsl. Konbna: omnpeneneHus, CBONCTBA,
npumepsl. [oss.

JJieMeHThI Teopuu rpagos.

I'padbl. 3amanne u xapakrepuctuku rpadoB. Buasl rpados. Iloarpadsl. Matpuiist
CMEXHOCTH U uHIUAeHTHocTH. Crenenu BepmnH. Mapmpytsl Llenu. Iukasl. PaccrosHue
MeXIy BepiinHamu. Juamerp u paguyc rpada. YHapHble 1 OMHApHBIE ONepaluu Haj rpadamu.
Hononuenue rpada. Ynanenue u go0aBieHHE BEpIIMH. YaaleHue u jJo0aBieHue peodep.
OtoxnectBienne BepminH. Pacmeruienune BepmuH. OObenunenue rpados. Ilepeceuenune
rpadoB. KommonenTs! cBsizHOCTH. MocThl. BepmmnHas u pebepHas cBsI3HOCTb. (CBSI3HOCTH
OpPUEHTHPOBAHHBIX TI'padoB. AJTOPUTM BBIYHUCICHUS CBS3HOCTU. BHYTpeHHSS yCTOWYHBOCTD.
BepmmnHoe yucno HezaBucumoctu. PebepHoe uncio He3aBUCHMOCTH. BepuinHHoe u pebepHoe
nokpeiTue rpada. BhemHss ycroiWumBocTh. BepmmHHOe 1 pebepHOE UYMCIO BHEIIHEH
YCTOMYMBOCTH. [{UKIBI M pa3pe3bl. DiIepoBbl HUKJIBI. ['aMUITbTOHOBBI LIMKJIIBL. [ImaHapHOCT U
ykiajka rpagos. ['panu minockoro rpaga. Packpacka rpados. Xpomaruueckoe yucio. ['unoresa
yeTelpex Kpacok. JlepeBws. Ompenenenus. CpoiictBa. Teopema Kommn. ®dyHpameHTanpHas
cuctema IUKIOB. OCTOB HAaMMEHBIIETO Beca. YIOPSIOYEHHbIE AepeBbsi. bUHapHbBIE AEpEBBA.
JlepeBbsi COPTUPOBKH. AJITOPUTM MOKCKA B JIEPEBE COPTUPOBKHU.

byJseBbl pyHKIMU.

Anrebpa noruku. bynessl pyHkuuu. CriocoOs! 3a1anusi. byneBbl QyHKIIUM OJJHON U JBYX
NepeMEeHHbIX M MX cBoiicTBa. Dopmynbl OyieBoit anredpsl. OCHOBHbBIE 3aKOHBI OyJeBOM
anreOpsl.  DKBHBaJICHTHOCTH  (popmyn.  Ilpunmun  aBoiictBeHHOCTH.  CoOBepIICHHBIC
JTU3BIOHKTHBHBIE M COBEPLICHHbIE KOHBIOHKTUBHBIE HOpMasibHble (opmbl. CucTembl
3JIeMEeHTapHbBIX OyieBbIX QyHKIUH. OYHKIMOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTAPHBIX OYyJIEBBIX



bynkumid. [Tpumepsl (QyHKIIMOHATBHO TOJNHBIX 0a3ucoB. BakHelIne 3aMKHYTBHIE KIIACCHI.
Teopema 0 (yHKUMOHANBHON mMonHOTEe. MuHMMM3anusa OyneBbix ¢yHkuui. CokpaiieHHas,
TynukoBass U MuHuUManbHas ¢opwmbl. Kaptel KapHo. Meron couetaHus HMHAEKCOB U METOJ
Kyaitna. MuHUMU3a11s1 KOHBIOHKTUBHBIX HOPMaNBbHBIX (hopM. O030p MPUIOKEHUN JUCKPETHOM
MaTEMAaTHKH. Pazpabotka 3¢ HEKTUBHOIO MaTeMaTH4eCKOro, IIPOrPaMMHOTO,
UHPOPMALIMOHHOTO ¥ TEXHHYECKOTO0 O0ECle4YeHUs] Ha OCHOBE METOAOB JHCKPETHOU
MaTEMAaTHKH.

Hcuncienne BbICKa3bIBaAHUI.

BBeneHne B MaTeMaTHUECKYIO JIOTUKY. KpaTkue cBeeHMs U3 UCTOPUU MaTEMaTHYECKON
Joruku. Ponmp MaremMaTWdyeckod JIOTMKM TMpH  pa3pabdOTKe H AKCIUTyaTallid XHMHUKO-
TEXHOJIOTMYECKUX CUCTEM. DopMasbHble aKCMOMATHYECKUE CUCTEMbl. CHMBOIIBI, BBIPA)KECHUS,
dopmybl, akcuomsl. [IpaBuiio BEIBOJa, HEMOCPEACTBEHHOE CIIEACTBHE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornyeckuii BeIBOA. AkcroMbl. [IpaBuiio modus ponens. Teopema AeAyKIUU U
npaBwio  cuwutorusma. [lonHoTa UM HENPOTUBOPEUMBOCTH. He3aBUCHMOCTH — aKCHOM.
PaspemmmmocTts Teopuu. [pyrue axcmomarumsaumu. [IpoBepka BBIBOAMMOCTH C IIOMOIIBIO
UCTUHHOCTHBIX TaOmun. CexBeHnuu ['ennena. Monens mupoB Kpunke. Metox pesosmonuit
Pobuncona. Meton knay3 Bonra. O6patusliit MeToq MacioBa (61aronpusTHeIX HA0OPOB).

Hcuunciienne npequKaToB U HedeTKasi JIOTHKA.

Jloruka mpeaukaToB. ABTOMAaTH3allUsl JIOTHUECKOro BbIBoja. llepemenHble, QyHKuuH,
TEPMbl, MpEeNUKaThl, KBAHTOPbI, (GopMysbl. OOmacTh aeiicTBus KkBaHTOpa. CBOOOAHBIE U
CBsI3aHHbIE NTepeMeHHble. MHTepnpeTanny, paBHOCHIBHOCTh. Pacno3HaBaHe 00Ie3HaYMMOCTH.
[IpoGiema pazpeminMocTH. AKCHOMBI M IIpaBWJIa BbIBOJIA MCUHUCIIEHUS IpEeAUKaToB. Teopema
Jenykuud. HenmpoTuBopeuMBOCTP M IIOJNIHOTA. DBbIHECEHME KBAaHTOPOB U INpeABapeHHas
HopMmanbHast (opma. CKyneMoBCKHE cTaHnapTHbIE (OpMBL. DpOpaHOBCKUI YHUBEPCYM U
Teopema DpbOpana. [loncranoBka u yHudukanus. Mero pesomonuii u ero nonHora. Crpareruu
MeTona pesontouui. JIu3ploHkTel XopHa. I[IpuHIUD JOrMYECKOro MpoOrpaMMHpPOBAHUS.
Heuerkne MHoOxecTBa. Heuerkas noruka. IlosBienune um cyrtb Hederkoctu. dopmanmzanus
HeueTKocT. DYHKIMS NpuHAUIeKHOCTU. JIMHrBUCTHYecKas nepeMeHHasd. Onepauuu Hal
HEUeTKUMH MHOXecTBamH. HeueTkas apudmeruka. Mertonsl nedaszszudukanuu. Heuderkue
otHouieHus. CTaHJapTHblE HEYeTKue Jiorndyeckue omnepauuu. Hewetkuit BbeiBoA. CTeneHu
VCTUHHOCTH U CTENIEHU YBepeHHOCTU. HeueTknii aHaor MeTo1a pe30JItoLui.

Koneunsbie aBTomaTbl, MamiuHbl ThiopuHra-Ilocra, ¢j10:KHOCTH BHIYMCJICHUH.

DOneMeHTsl Teopun aBTOMaToB. IloHsATHE aBTOMAaTHOrO Mpeodpa3oBaHus UHPOPMALUU U
KOHeuHOTo aBToMaTa. CriocoObl 3a1anus aBToMaToB. ABToMatsl Mumu u Mypa. [Iporpammuas u
anmnaparHas peaJu3anys aBTOMAaTOB. DKBUBAJEHTHOCTh U MMHHMH3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuszanus MOHATHUS aJropuTMa U (HopMajabHbIE MOJEIN aJrOpPUTMOB.
Mammna TeropuHra: onpezaeneHus, cBoicTBa, rpadsl nepexonoB. Mammuna [locta. [Iporpammsl
st mammH.  [Ipobrmema  pacnozHaBanus.  IlpoGnema  oCcTaHOBKH.  ANTOPUTMHMYECKU
Hepaspemumble 1poOneMbl. CIO0XHOCTh aJIrOpUTMOB. Mepbl CIOKHOCTH. Bpemennas wu
€MKOCTHasl CJIOXKHOCTb. ACHUMNTOTHYECKAs CIOKHOCTb, MOPSAIOK CII0KHOCTH, CJIOXHOCTh B
CpeIHEM M B Xyaulem ciydae. TpynHopaspemmmsle 3agaud. HeperepmMuHupoBaHHas MallllHa
Trropunra. Kmaccet P u NP. NP-nonubsie 3amaun. NP-monHoTa mpoGieMbl BBITOJTHUMOCTU
(dopmy Joruku BbICKa3biBaHUH. O030p MpUIIOKEHUI MaTeMaTHuecKoi soruku. Hampasnenus
WCIIOJIb30BaHUs ammapaTa MaTeMaTHMYeCKOM JIOTMKH B 3a/adaxX MPaKTUYECKOW HH(GOPMAaTHKH.
Crnemuduxanus ¢ BepuUKaLUs  OPOrpaMMHO-ANIAPATHBIX  MPOEKTOB,  JIOTHYECKOE
MIPOrpaMMHUPOBAHNE, TOCTPOEHUE OHTOJIOTUH, SI3bIKU OOIICHNS HHTEIUIEKTyalIbHbIX areHTOB.

4. O0beM y4eOHOH JUCHUILIMHBI

Bupl yaeGHO# paboThI B 3aueTHBIX B akanewm.
eIUHHIIAX gacax
O011as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4€0HOMY IJIAHY 3 108
AYIUTOpPHBbIE 3aHATHUS: 0,89 32
Jlexuuu (Jlek) - -




[TpakTuueckue 3aastus (113) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 2,11 76
Bua koHTpOJIA: 3aUeT / IK3aMeH 3auer
Bupl yueOHO# paboTh B 3auetHbIx B actposn.
SMHMIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY g 81
AYJIUTOPHBIE 3aHSATHSL: 0,89 24
Jlexumu (Jlek) - -
ITpaktrueckue 3ansatus (113) 0,89 24
JlaboparopHbie pabOTHhI - -
CamocrositesibHas padora (CP): 2,11 57
Buj koHTpoOJIsA: 3a4eT / IK3aMeH 3auer

AHHOTAaIUsA padoyeil MPOrpaMMbl AU CHUIIMHBI
«Du3nyeckasi xuMusi HaHomatepuaios» (b1.B.J1B.3.1)

1. Heap AUMCHUNJMHBI - OBJQJACTh 3HAHWSAMH OO0 OCHOBHBIX KHHETHYECKUX
3aKOHOMEPHOCTSIX ~ MPOTEKAHUS XHUMHUYECKHUX IPOIECCOB, IYTSAX BBIABICHUS METOOB,
MO3BOJIAIOIIMX YCTAHABIMBATh MPUPOIY CKOPOCTh-OMPEIEINAIONIeHd CTaAuh U JIeNaTh BBIBOJBI O
BO3MOYXHOM MEXaHHM3ME PEaKIINU, IOHUMATh POJIb KaTallu3a sl XAMHYECKON TEXHOJIOTHH.

2. B pe3yabtare wu3yyeHMs [MCUHUILIMHBI o00yyaloluiicsi 10 Mporpamme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnenyromumu oomekyabTypHbiMu (OK), obmenpodeccnonansubivu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIMOCOOHOCTHIO MPUMEHSATH 0a30BbIe 3HAHUS MAaTEMaTHUYECKUX U €CTECTBEHHOHAYYHBIX
JUCLUIUIAH, JUCHMIUIMH 001enpoecCHOHaIbHOrO IMKIa B 00beMe, HEOOXOIWMOM JUis
npoecCHOHANBHOM  NIeATENbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOUIMX  HayK,
pa3paboTaHHBIX B HHUX IIOAXOJOB, METOJOB M pE3YyJIbTaTOB MAaTEMAaTHYECKOTO aHalIu3a H
MOJIETTMPOBAHHMSI, TEOPETUIESCKOTO M SKCIIepUMeEHTanbHOro uccieaoBanus (OITK-1);

- CITIOCOOHOCTBIO TIPUMEHSATH OCHOBBI METOJOB WCCIICJOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJTUPOBAHUSI CBOWCTB HAHOMATEpHUAJOB W HAHOCHUCTEM HEOPTaHHMYECKOW M OpraHMYecKOi
IPUPOJIbI, B TBEPAOM, KUAKOM, Te€Ie00pa3HOM, a3p0O30JIbHOM COCTOSHUU, BKJIIOYAsk HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHUE U BHEIIIHUE TPAHUIIBI pa3aena (a3, a TakkKe
(GHU3NUIECKUX U XUMHUYECKHX MPOIECCOB B HUX WK ¢ uX ydactuem (OITK-3);

- CIIOCOOHOCTBIO TMPUMEHSATh HABBIKM HCIIOJNB30BAHUS TEXHHUUECKUX CPEACTB IS
U3MEPEHUs] ¥ KOHTPOJII OCHOBHBIX MapaMETPOB TEXHOJOTHYECKHX IPOIECCOB IMONyYSHHS U
CBOMCTB HAHOOOBEKTOB (KJIAcTepOB, HAHOYACTHUIl, (YIJIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepuanoB u nnaenuii u3 uux (I1K-7);

3Hamy:

- OCHOBHBIE KHHETHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUICCKHX PEaKIIHIA;

- TEOPUH XUMUYECKOW KHHETUKH, TyTH TEOPETHUECKOTO pacueTa CKOPOCTeH XUMUIECKIX
peaKIuii ¥ OrpaHUYCHUS B TPUMEHHUMOCTH PACYCTHBIX METOJIOB;

- OCHOBBI TeOpUU (HOTOXMMHUYECKHX U IEMHBIX pEeaKlHid, peakiuil B pacTBOpaXx.
0COOEHHOCTH MX CTAJAMHHOTO MIPOTEKAHUS U YCIIOBHSI OCYIIECTBICHUS;

- OCHOBHBIE YEpPThl TOMOTEHHOTO M TE€TePOTeHHOTO KaTalln3a, MPHUYUHBI YCKOPEHUS
XUMHYECKOTO TIpoIiecca B MPUCYTCTBUN KaTalTN3aTOPa;

ymemy:

- TPUMEHATH TCOPETHUECKHWE 3HAHUS M JKCICPUMEHTAIBHBIE METOJbI HCCIICIOBAHHS
GU3MYECKON XWUMUU MJIs PEIICHUS BOMPOCOB, BO3HUKAIOMIMX NPU H3YYCHHH KHHETHUKH
XUMHYECKUX PEAKIUH;




- HAXOAUTh CKOPOCTh U YCTAHABIMBATH MOPSIOK XUMUUYECKON PEAKIINH;

- INPOBOJAUTH AaHAIU3 U KPUTHYECKH OLCHUBATh IIOJTYYEHHbIE 3KCIEPUMEHTAJIbHbIE
JIaHHble, 00001IaTh U JeaTh 000CHOBAaHHBIE BBIBOJIBI Ha 0a3e MPOBEAEHHBIX OMBITOB,;

enaodemsn:

- 3HAHUSIMH OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETHKH, BIUSHUSA PA3IUYHBIX (PaKTOPOB
(TeMIieparypsbl, 1aBI€HUS, KaTAJIN3aTOpa) HA CKOPOCTh XMMUUECKON pPEeaKIIUH.

- KOMIUIEKCOM METOJIOB OIPEACNICHUs MOPSAAKA U CKOPOCTH PEAKUMU; MOAXOAAMH IJIs
YCTAHOBJIEHUS IUMUTUPYIOLIEN CTaIUN U MEXaHU3Ma U3y4yaeMOl XUMUYECKON PEAKIUHU.

3. KpaTkoe coaep:xkaHue JUCHUILIUHBI

Xumuyeckass KuHeTHKa. CKOpPOCTh XHMMHUYECKOM peEaKIUM, KOHCTaHTa CKOPOCTH,
MOPSIZIOK M MOJIEKYJISIPHOCTh peakiuu. KuHetnka HeoOpaTUMbIX peakuuid 1-ro, 2-ro, 3-ro u
HyJeBoro mnopsakoB. JuddepeHunanbuble U WHTETpaJbHBIE METO/ABI OINpPEICIICHHUS TOpPSIKa
peakuuu. CioxkHble peakuuu. [IpuHIUIT HE3aBUCMMOIO MPOTEKAHUS SJIEMEHTAPHBIX PEaKLUM.
OOpatumble, mnapaielabHble U IOCIEIOBAaTENbHbIE peakuuu 1-ro mnopsaka. [lpuHumn
JTUMUTHPYIOUIEH CTaANM MOCIEA0BATEIbHOM XUMUUECKOM peakiiuu. MeTo1 KBa3uCTalMOHAPHbBIX
KOHLEHTpalui, o0iacTe MpUMEHEHUs. BnusHue TeMmmeparypbl Ha CKOpPOCTb PpEaKlUH,
npubmkenHoe mnpaswio Baut-I'opda. VYpasHenuwe Appenuyca, auddepeHuuaibHas u
UHTETpabHbIe (POPMBI ypaBHEHHsI. DKCIIOHEHIIMAIbHAS (JOpMa ypaBHEHHsI AppeHuryca. DHEprus
AKTUBALMU U NIPEISKCIOHECHIIMAIbHBIA MHOXKHUTEb.

Teopun XxuMHU4YecKkol KMHETUKH: TEOPHsI AKTUBHBIX COYJApEHHUI U T€OpHUs MEPEXOJIHOIO
cocrosiHust TIIC (aktuBupoBaHHOrO KoMmIuiekca). OcHoBHble mnonoxkenus TAC, MexaHusm
akTHBanMu MoJsieKys. KoHcTaHTa CKOpOCTH OMMOJIEKYJSIpHON peakiuu. PU3MUecKHil CMBICI
MPEA3KCIOHEHIIMAIBHOTO MHOXHUTENSI M SHEPIMU aKTUBAalMU B paMKaX TEOPUM AKTUBHBIX
coyaapenuii. Crepudeckuii pakTop, HEOOXOTUMOCTh €0 BBEACHHS B KHHETUYCCKOE YPaBHCHHE
peakuuu. JlocToMHCTBAa M HENOCTAaTKU TEOPUM AKTUBHBIX coyaapeHuid. MexaHusm
MOHOMOJIEKYJISIDHBIX Ta30BbIX peakuuii B pamkax TAC. Cxema Jluapemana. Teopus
nepexoaHoro coctosiHus  (aktuBupoBaHHoro kommiekca)(TIIC wumu  TAK). OcHoBHblE
nonoxkenus TIIC, kuHeTnyeckas cxema peakuuu. AKTUBUPOBAaHHBIA KOMILJIEKC U €r0 CBOMCTBA.
[ToBepxHOCTh mNOTEHIMATbHOM »Hepruu. Koopaunara peakuuu, npoduiab MyTH peaxiuH,
SHEprus aKTUBALUU. OHTaIbIUA U SHTPOMHUS aKTUBaIUU. HcTtonkoBanue
IPEIPKCIIOHEHIIUAIBHOTO MHOKUTENS M CTEPUUECKOro (akTopa B paMKaxX TEOPUH MEPEXOTHOro
COCTOSIHUS. J|OCTOMHCTBA U HEJJOCTATKU TEOPUH.

@DOTOXMMHUYECKHE peaKIMU. XHUMHYeckhe U (HOTOPU3NYECKHE CTaJuu, BTOPUYHBIE
npoueccel. Kunernka ¢oroxumuyeckux peakuuid. CeHCHMOMIM3UPOBaHHBIE (POTOXMMUYECKUE
peakuuu. llemHble peakiuM, MEXaHM3Mbl 3apOXJIEHUS, PAa3BUTUS M OOpbIBA LEMH.
Hepa3sBeTBieHHble U pa3BeTBICHHbIE LIETIHbIE peakui. BeposTHOCTHas Teopusi pa3BETBIEHHBIX
peakuuii. IlpenenpHbple SBICHMS B LEMHBIX PEAKUUAX, HWKHHUA M BEPXHMM IIPEIEIIbI
BocruiaMeHeHus. . OCOOEHHOCTH MPOTEKaHUs XUMUYECKUX peaklMil B pacTBopax. KieTtouHblit
apdext. Kunernueckas cxema nmpoTekaHusi OMMOJIEKYIISIpHON peakuuu B pactBope. [lpenensHbie
cllydau TpoTeKaHusi peakuuu. beictpeie  (auddy3nOHHO-KOHTPOIUPYEMbIE)  pEaKIMH,
T y3MOHHBIN Tpenen KOHCTaHThl CKOPOCTH peakiuu. YpaBHeHue bpencrema-boeppyma.
KuHeTnka MOHHBIX peakuMii B pacTBopax. BiMsHME HMOHHOM CHIIBI pacTBOpa Ha CKOPOCTh
peakuuii ¢ y4yactueM HMOHOB. MakpokuHeTuka. Ponb nud¢dy3un B KMHETHKE TeTepOreHHBIX
peaxiuii. Paznuunple pexxuMbl TPOTEKaHUs peakuil (BHEIIHAS KUHeTUYecKasi 001acTh; 001acTu
BHEIITHEW 1 BHyTpeHHel nuddysun).

Karamu3. T'omoreHHeli u rereporeHHbli KaTanu3. OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJIUTHUYECKUX peakuuil. BiausHue karammzaropa Ha TEPMOJAMHAMUYECKHUE U KUHETHUECKHE
napaMmeTpbl peakiuu. CeleKTUBHOCTh KaTalnu3aTopa, KaTaJuTHYeCKas aKTUBHOCTh. | OMOTe€HHBIN
karanu3. CIuTHBIA M pa3[esbHBI MEXAaHU3Mbl KaTAJIMTUYECKOrO JIEHCTBUSA. DHEPreTUUYECKUE
qUarpaMmbl  B3aUMOJEWCTBHSI peareHToB ¢ KaTanuzatopoM. OOmmii u crneuuduueckuit
KHCJIOTHO-OCHOBHOM ~ KaTaJu3. Karanuz  xommuiekcaMM ~ NEPEXOJHBIX  METAJUIOB.



®epMeHTaTUBHBIN KaTanu3. ['eTeporeHHbIl Karainu3. TUmbl TeTepOreHHBIX KaTaau3aTOpPOB.
3aKoH JeiCTBYOIUX NToBepXHOCTel. KnHeTuka rereporeHHbix peakuuil. Teopun karanusa.
4. O0beM y4eOHOM JUCHUILIMHBI

Bupl yueOHO# paboTh B 3aueTHBIX B akanewm.
eIUHHIIAX gacax
O01as TPY10€eMKOCTh JUCHUIIIHHBI 110 Y4€OHOMY IJIAHY 5,0 180
AyJAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[TpakTuueckue 3arsitus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 2,22 80
Buja konTpoJisi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bunst yueGHOI paboThI B 3aueTHbIX B acrtpos.
eIMHHIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHYy 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 60
Buja konTpoJisi: 3auet / 3k3amMeH 1,0 IK3aMeH
(27)

AHHOTauus padoyeii MPporpaMMsbl JTUCIUTLIMHBI
«DU3NKO-XUMHYECKHE METOIbl AHAIN3a B XHMHYECKOH T€XHOJIOTHM HAHOMATEPHAJIOB)
(b1.B.1B.3.2)

1. Ileab AMCHUIIMHBI - TPHOOpeTeHNnEe 00yYarOIUMUCS 3HAaHUH 110 OCHOBHBIM I'pyTIaM
METO/ZIOB XMMHUYECKOTO aHalM3a, HauOoyiee MIUPOKO TPUMEHSIEMBIX B MPOMBIIUICHHOCTH M
UCCIIEIOBATEIbCKON paboTe, a TakKe KOMIETEHINH, HEOOXOIUMBIX XMMUKaM-TEXHOJIOraM BCeX
CHEeNHUATBHOCTEHN /IS pelIeHUs] KOHKPETHBIX 33/1a4 XUMHUYECKOTO aHaTN3a.

2. B pe3yabraTe M3y4YeHUs IHCHMILUIMHBI O0y4YalOLIMiici 1O mporpamMmme
0akajaBpUaTa J0JIKEeH:

Obnaoams cnenyromuMu oomekyabTypHbiMu (OK), obmenpodeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusamMu:

- CIIOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
TUCIUTUTAH, JUCHUIUIMH 00mIenTpo()eCCHOHATFHOTO I[UKIa B 00bEMe, HEOOXOIUMOM  JUIs
npoeCCUOHATBHONM  JIeTENTbHOCTH,  OCHOBHBIX  3aKOHOB  COOTBETCTBYIOIIUMX  Hayk,
pa3pabOTaHHBIX B HHUX ITOJXOJO0B, METOJOB M pE3yJIbTaTOB MAaTEMAaTHYECKOTO aHalIu3a H
MOJIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

- CITOCOOHOCTBIO TIPUMEHSATH OCHOBBI METOJOB HCCIICJOBAHMUS, aHAIN3a, JHATHOCTHKH H
MOJICIIMPOBAHMs CBOWCTB HAHOMATEPUAIOB MU HAHOCHCTEM HEOPTaHMYECKOM M OpraHHMYecKou
IPUPOIBI, B TBEPIIOM, JKUIKOM, T€JIe00pa3HOM, adpO30JIbHOM COCTOSIHHH, BKITFOYasi HAHOTUICHKH
U HAaHOCTPYKTYPHUPOBAaHHBIE OKPHITUS, BHYTPEHHUE M BHELTHUE TPAHUIIBI pa3ziena (a3, a Takxke
(GHU3NUIECKUX U XUMHUIECKHX MPOIECCOB B HUX WK ¢ uX ydactuem (OITK-3);

- CHOCOOHOCTHIO TPUMEHSTHh HAaBBIKM HCIOJNB30BAaHUS TEXHUYECKHX CPENCTB JUIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMEeTPOB TEXHOJIOTHYECKHUX IPOIECCOB TOIYYCHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUI, (YJIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepHaaoB u u3aeani u3 uux (I1K-7);

3HaMb:




- TEOPETUYECKHE OCHOBBI (PU3NKO-XUMHUCCKUX MeTO10B aHanmu3a (DXMA);

- iponecchl (GOpMUPOBAHMS AHATUTUIECKOTO CUTHAA B pa3nmu4HbXx DXMA;

- pacCMOTPEHHE NPUHIUIIOB U3MEPEHHH B CTAHJAPTHBIX TPUOOpax;

- ocHOBbI MeTposiorud @XMA B coorBeTcTBUM ¢ pekomeHtanusamu MIOITAK;

ymemy:

- TPUMEHATH MPUOOPETEHHBIC TEOPETHUECKUE 3HAHUSA M MPAKTUYECKHE HAaBBIKU B
npoeCCHOHATIBHOM 1EATENbHOCTH JUIsl PELICHUSI KOHKPETHBIX XUMHKO-aHATMTUYECKUX 3a71ay;

enaoems:

- mertononorueii ®XMA, HIUPOKO HCIOIB3YEMbIX B COBPEMEHHOW aHAJIMTUYECKOU
IIPAKTHUKE;

- CUCTEMOM BbIOOpaA METO/1a KAYECTBEHHOI'O M KOJIMYECTBEHHOIO0 XMMUYECKOI0 aHAIN3a;

- OLICHKOI BO3MOYKHOCTEN METO/1a aHAJIN3a;

- OCHOBHBIMHU CIIOCOOAMHM METPOJIOIMYECKON 00pabOTKU Pe3yJbTaTOB KOJMUYECTBEHHOTO
XUMHYECKOI'0 aHAJIN3a.

3. Kpatkoe coep:kanue ¥ CHUIIAHBI

Oobmas xapakrepuctuka @XMA. OCHOBHbIE MCTOYHUKH IOTPEIIHOCTEN pe3ysbTaToB
aHaiIM3a M crocoObl ux oneHku. OleHka npejaena oOHapyKEHUs! C UCHOIb30BaHUEM (OPMYIIbI
Kaiizepa u cTaHIapTHOro OTKJIIOHEHHSI MUHUMAaJIbHOTO JieTeKTupyemoro curnana no MIOITAK.
JIuHelHBI JWana3oH ompenesseMblx KoHUeHTpanuil. CranaapTHele 00pa3bl COCTaBa.
OCHOBHbBIE AHAIUTHKOMETPOJIOIMYECKUE XapaKTEPUCTUKU METOJOB M PEe3ysbTaTOB aHaIM3a,
Croco0bl MX OLIEHKM: Ipeaen oOHapykeHus, Ko3()(ULIUEHT 4YyBCTBUTEIBHOCTH, TI'PaHHIIBI
JMana30HOB OIPENEISIEMbIX COJIEP)KaHUM, CEIEKTUBHOCTb, MPEIU3UOHHOCTD, MPAaBUIbHOCTD,
9KCHPECCHOCTb. MeToabl MpobooTOopa, pa3ieneHus 1 KOHLEHTPUPOBAHUS BEILIECTB.

Metononorus ®XMA. IIpuemMbl KOJTMYECTBEHHBIX U3MEPEHHUH (METOM I'padyHpOBOYHON
3aBHCUMOCTH,. BHEIIHEr0 M BHYTPEHHEIro CTaHAapTa, MeToJl 100aBOK). AHAJIUTHYECKUE U
METPOJIOTHYECKNE XAPaKTEPUCTUKU PA3IMYHBIX HHCTPYMEHTAIBHBIX MeTonoB. [lonstue 00
arTecToBaHHOW Metoauke. IIpobnembl BeiOOpa Merona aHanu3za. OOOOIIEHHBIE CBEIEHHS O
I'OCT P CO 5725 (2002).

HanocucreMbl M HaHOMaTepuanbl B XMMHUYECKOM aHainuse. HaHoTexHosoruum B
ONTUYECKUX, TbE30KBAPIIEBBIX CEHCOPAX U 30JIb-T€Jb METO/Ie. ATOMHO-CUJIOBAs], CKaHUPYIOILas
TyHHEJIbHAS, KOH(OKaIbHas MUKPOCKOIIHS, YCHJICHHAs MIOBEPXHOCTBIO KP-
Oyprecnextpockonus; CynpamonekynspHas xumus: AMP-cnextpockonus (camonuddysust),
UK -®ypbe-CHeKTpOCKOIUs, pEHTreHoBckass audpakimus u  T. 1. ) Bzaumocssasb
HAaHOMATEpPHAJIOB U CUCTEM C OO0JIACTAMHU JESATEIBHOCTH 4YeJOoBeKa (XMMHUYECKash TEXHOJOTHS,
MmeauuuHa) [IpuMeHeHre HaHOCKCTEM /171 33/1a4 AaHATUTUYECKON XUMHUH U (PU3UKO-XUMHUYECKUX
MeToJI0B aHanu3a. llpennocbuiku ucnosib3oBaHus. OOmIas XapaKTEPUCTHKA CHEKTPAIbHBIX
MeTOoA0B aHaiu3a. Knaccuukanus cHekTpaJbHBIX MeTOA0B aHanu3a. llodydyeHue XHMMHKO-
aHAINTUYECKOW MHQOpPMAllMM TIpU B3aUMOJIECHCTBUU 3JIEKTPOMArHUTHOTO U3IY4YEHHUS C
BEIIECTBOM. ATOMHAsi U MOJIEKYJISIpHAS CIEKTPOCKONHUA. AOCOPOIMOHHBIE UM HMHCCHOHHBIE
METO/Ibl aHAJIH3a.

ATOMHO-?MHUCCHOHHBIM CHEKTPaJbHBIM aHanu3. TeopeTudeckue OCHOBBI aTOMHO-
SMHUCCHOHHOTO CIIEKTPaJIbHOTO aHanu3a. VcrouHuku Bo30ykAeHHsI cnekTpoB. KauecTBeHHas
XapaKTepUCTHKA AaHAIUTUYECKOTO0 CUTHaja. VIHTEHCHBHOCTH CIEKTpalbHBIX JIMHUN Kak Mepa
coliep’kaHusi 3jieMeHTa B mpobOe. DakTophl, BIUSIOUIME HA HWHTEHCHUBHOCTH CHEKTPaJbHBIX
muHud.  CrekTpaibHble MNpUOOPHI M CIIOCOOBI  PETrUCTpallMM  CIEeKTpa. paciuppoBKa
SMHUCCHOHHBIX CHEKTPOB U WACHTU(UKAIMS 3JIEMEHTOB IO UX CHeKTpaM. ATOMHO-
SMHUCCHOHHBIN aHAIN3 ¢ MHAYKTUBHO CBSI3aHHOW Iuta3moil. KonmdecTBeHHBIN aHanu3. ATOMHO-
SMHUCCHOHHas (OoTOMeTpus IUIaMEeHU. ['a30Bble IJJaMeHa KaK BHUABl HHU3KOTEMIIepaTypHOU
wia3mel. brok-cxema miamenHoro (otomerpa. Bo3MOXXKHOCTH METOAAa W €ro OrpaHUuYEHHs.
AHUOHHBIN U KaTHOHHBIN 3¢ dekThl. O01IacTh NPUMEHEHUS.

AToMHO-abcopOIoHHast  cnekTpomerpus. OOmas  xapakTepucTHKa MeToga U
aHAJIMTUYECKOro curHana. llorjomieHne 31eKTPOMAarHUTHOIO M3JIyd4eHHs CBOOOIHBIMHU



atomamu. biok-cxema mnpubopa. MCTOYHMKHM MOHOXpOMAaTHuecKoro wu3nmydeHus. CrocoObl
aToMu3anuu npoOsl. CpaBHEHHE aHATUTHYECKUX XapaKTEPUCTHK METOJIOB aTOMHOU abcopOuuu
Y aTOMHOM 3MHUCCHH.

AHanuThueckas MOJIEKYJISIpHas CHEKTPOCKONUsA. MeToabl ONTHYECKOH MOJIEKYJISAPHOU
CHEKTPOCKONUHU. XapaKTepUCTUKA aHATUTUYECKOro curHania. lloriomenne 31eKTpoMarHuTHOro
U3JIyYEHUsl MOJIEKYJaMH. DJIEKTPOHHbBIE NEPEXO0J]bl M CHEKTPbI MOIVIOMIEHUS MOJEKYJ. 3aKOH
Bbyrepa-Jlam6epra-bepa. Monspubrii ko3¢ dunment nornomeHus. CrekTpohoTOMETPUISCKUN 1
doromerpuueckuii ananu3. ONTUMH3AIMS YCIOBHA aHATUTHYECKUX onpeaeneHuil. OTKIOHEHUS
ot 3akoHa byrepa-JlambGepra-bepa. Anmaparypa /st CHEKTpO- ¥ GPOTOMETPUISCKUX U3MEPECHUM.
TounocTh pe3ynpTaToB (oromMerpuueckux ompexaeneHuil. uddepennmansyas GoToMeTpus.
MeTtob1 crIeKTPOPOTOMETPUUECKOTO TUTPOBAHUS.

dnyopumerpudeckuii ananus. [Ipupoma aHaIUTHYECKOro cUTHAIA (DIYyOpEeCUEHIUU U
dochopecuiennnu. KBaHTOBBIII U SHepreTudyeckuil BbIXoAbl. DakTOpbl, BIHUAIONIME Ha
WHTCHCUBHOCTh  (uIyopecueHIMH. TemmeparypHoe W  KOHIIGHTPAlMOHHOE  TYIICHHE
bayopecueHIuU. 3epKalibHas CUMMETpPHUS CHEKTPOB MOTJIOUICHUS U HUCHYCKaHHs (IIPaBHIIO
JleBmnHa). 3akoH BaBunoBa. Cxema ¢uiyopuMeTpHUUecKUX HU3MepeHuil. BeiOop nmepBuUYHOTO U
BTOPUYHOTO CBETOGMIBTPOB. ['pagynpoBoyHas 3aBUCUMOCTb U KOJTMYECTBEHHBIN aHAIIN3.

TypObunumerpuueckuii U HedemoMeTpuueckuii Meroasl aHanu3a. PaccesHue cBera
aucnepcHelMM  cuctemMamMu. CBs3b  ONTHYECKOM IJIOTHOCTU  JUCHEPCHOM CHCTEMBI €
KOHIIeHTpanuei onpenensemoro Beniectsa. Koadpuuuent mytaoctu cucremsl. TeopeTnueckue
OCHOBBI TypOuIUMeTpuu U HedenomeTpuu. YpaBHeHnue Panes. CpaBHUTENNbHAS XapaKTePUCTHKA
AQHAJTMTHYECKNX CUTHAIOB B TypOuauMeTpun U Hedenomerpun. TpedoBaHus, MPEabIBIsIEMbIE K
HCIIOJIb3YEMBIM AaHAIUTUUECKUM PEAKIUSM.

OOmmas XxapakTepUCTUKA IJIEKTPOXMMHUYSCKUX METOJIOB aHAIM3a U MX KIACCHU(UKAIIUAI.
Knaccudukanus >1eKTpoJOB B 3JIEKTPOXMMHYECKHX MeToaax aHamuza. llomspusyembie u
HENoJIIpU3yeMble 3JIEKTpOJbl. Vcrnonab3yemble XUMHUYECKHUE U 3IEKTPOXUMUYECKUE PEaKLIUH,
TpeOoBaHuUs, NpeabaBIsieMble K 3TUM peakiusaM. Bosmoxxnoctn DXMA. DieKTpoXuMHUYECKUE
XHWMHYECKUE CEHCOPBI

KonnykromeTpuss M KOHIyKTOMeTpuueckoe TuTpoBaHue. OOImas XapakTepUCTHKA
MeTo/la. AHAJIWTUYECKUH CHUTHal B KOHAYKTOMETpUHU. YJelbHass M SKBUBAJEHTHas
JNEKTPONPOBOJHOCTh  pacTBOpoB  dnekTponauToB.  [loaBmwkHocTs  MOHOB.  IIpsmas
KOHIYKTOMETpUsSI M KOHAyKTOMeTpudeckoe TutpoBaHue. Kpuble TuTpoBaHus. PaxTophl,
BIMAIONIME HA BHUJ KpPUBBIX TUTpoBaHWsA. [lpuHUMIManbHAas cXeMa YCTAaHOBKU st
KOHJIYKTOMETPHUYECKUX H3MEPEHUM, MWCHOJIb3yEeMbIE DIIEKTpoAbl. Bo3moxxHOCTH MeTona.
IIpumeps! onpenenennii. BeicokoyacToTHOE TUTpOBaHUE. BO3MOKHOCTH METOA.

[ToTeHunomMeTpys U MOTEHIMOMETPUYECKOE TUTpoBaHUE. VHIUKATOpHBIE AJIEKTPOJbI U
3MEeKTpobl cpaBHeHHUdA. [loTeHnMan snekTpojJa Kak aHaluTU4YecKui curHai. HMoHomerpus.
JounanoBckuii u  audy3uoHHbId moTeHnuansl. Kinaccudukanus HMOHOCETEKTUBHBIX
2NEeKTpooB. YpaBHeHue Hukonbckoro-OlizeHMana. MeTo/ibl KOJMYECTBEHHBIX ONPEACIECHUN U
ycioBus ux npumenenus. [Ipsimas norennmomerpust (pH-meTpus, nonometpus). BozmoxkHocTu
MeToaa. Meronsl TuTpoBanusa. OOpaboTKa KPUBBIX MOTEHIIHOMETPUUYECKOTO TUTPOBAHHUSL.

Boasramnepomerpuueckue — MeToAsl  aHanu3a.  Kiaccuueckas — mossiporpadus.
Bosbramneporpamma.  IloreHumansl  monyBoJIH.  YpaBHeHue I'eripoBckoro-MinbkoBrya.
VYpaBuenne UnbkoBuua. Ilpenenbubiii nuddy3uoHHBIE TOK  Kak — KOJMYECTBEHHAas
XapaKTepUCTUKA AaHAJUTUYECKOr0 CHUTHala. AMiepomerpuueckoe TutpoBanue. OOmias
XapaKkTepUCTHKAa METO/Ja M aHAJMTHYECKOro CUrHajia. BeiOop ycioBuil ammepoMeTprudecKux
n3mepenuil. [IpuHnunuansHas cxema aMIepoMeTpPUYECKOro TUTpoBaHus. KpuBbie TUTPOBAHUS.
[Ipumepsl MPaKTUYECKOTO UCIIOJIb30BAHUS METO/1A.

KynoHomerpudeckuili MeTos1 aHanusa

Knaccudpukauus  metonoB — KyjaoHomeTrpuu. KonudecTBo — aiekTpuuecTBa  Kak
aHaIUTUYEeCKUU curHai. lIpsmas KyloHOMETpUs M KYyJIOHOMETpUYECKOe TUTpoBaHue. Pacuer
KOJIMYECTBA  JJIEKTPUYECTBA,  3aTPAY€HHOIO0  HA  DJIEKTPOXUMHUYECKYIO  PEAKLUIO.



Kynonomerpuueckoe tuTpoBaHue. Bpibop Toka anekTponusa. [IpuHIMmmanbHas cxema
YCTAaHOBKHM JUI KYJIOHOMETPUYECKOTO TUTpoBaHusA. IIpakThueckoe npuMEHEHUE MeEToAA.
OnexrporpaBuMeTpudeckuii aHanu3. OOmas XapakTEepUCTHKAa METOAAa M  aHAJIUTUYECKOIO
CUTHAJIA.

OOmast XxapakTepUCTHKa XpoMaTorpaMuecKux MeTOH0B. TeopeThdyeckue OCHOBBI
Xxpomartorpaduyeckux MeToJoB. Xpomarorpamma. [lapamerpsl yaepxkuBanus. KauecrBennas u
KOJINYECTBEHHAs] XapaKTEPUCTUKHM AHAJIMTUYECKOIO CUTHAla B KOJIOHOYHOM XpomaTorpadum.
OU3NKO-XMMUYECKHE OCHOBBI XpomaTorpaduueckoro mporecca. Kiaccuduxanus meTtomoB
Xpomarorpauu IO arperaTHOMy COCTOSIHHIO (a3, [0 MeXaHU3MYy pasfelieHUs M CIOoco0y
opopmnenuss mpouecca. CremeHb pasfeneHUs € KPUTEPHH CceleKTHBHOCTH. Kpurepuit
pasgenenua. Onrumuszanus IMPOLECCOB pasjeneHuss cmeced BemecTB. Koadduuument
pactipenenenusi. OcHOBHOe ypaBHeHHE xpomarorpaduu. CBs3b (HOpMBI BBIXOJHON KPHUBOH C
U30TepMON  pacmpesiesieHusi B KOJOHOYHOW Xpomatorpaduu. BsicoTa, 53KBUBaJeHTHas
TeopeTrueckoi Tapenke. Kunernueckas Teopus xpomarorpadun. Ypasuenue Ban-Jleemtepa.

INazoxunkoctHas xpomarorpagus. OOmas xapakrepuctiuka merona. llpuHnunuanbHas
cxema ra3oBoro xpomarorpada. YCcTpoicTBO U Ha3HaUYeHHUE y3JI0B XpoMaTorpada. TpeboBanus,
IpeIbsIBIIsiEMblE K HETOABUKHON M MOABMXHOHN (azaM. JlerekTopsl. MeTobl HACHTUDUKALIMN
BEIIECTB B ra3oBoi xpomatorpaduu. MaeHTuuKass KOMIOHEHTOB pa3eliieMbIX CMEcei ¢
MIOMOILBIO JIOrapU(PMHUECKUX HHJEKCOB yaep)kuBaHUSA. CrocoObl KOJIMYECTBEHHOI'O aHajIM3a.
[Ipumepsl IpaKTUYECKOTO UCII0JIb30BAHUS ra30BOM Xpomarorpaguu.

XKunkoctaas xpomarorpadus. Knaccudukanus MeTomoB KUIKOCTHOM Xpomatorpaduu.
Oco6ennoctn  BDXX. [lpuHnmnmanpHas cxema SKHIAKOCTHOTO Xxpomarorpada. Tumsr
nerexktopoB B BOXX. XKunkocrHoancopormonnas BOXKX. HopmanbHo-(}a3oBsiil 1 oOpaiieHo-
($a3oBbBIl BapuaHTBI: COPOCHTHI, JJIFOCHTHI, pa3JeiiieMble BemecTBa. YpaBHeHue Hokca.
Metoabl uaeHTHU(UKALUU BELIECTB M KOJUYECTBEHHOro anamuza B BDXXX. Ilpumeps
npaktuueckoro wucnoip3oBanuss BDOXXX. PacnpenenurensHas OymaxkHas XpomaTtorpadus.
KayecTBeHHast W KOJMYECTBEHHAs XapaKTEPUCTHKH aHAJIUTHYecKoro curHana. OOnacts
npuMmeHeHus. [enb-xpomarorpadus. Ilogsmxnas u HenonaBuxkHas (as3bl. OOliee ypaBHEHHE,
OIKCBIBAIOLIEE Mpollecc reyib-xpoMaTtorpaduu. BozmoxkHocT renp-xpomatorpadun. Ipumeps
MIPaKTUYECKOr0 UCHOJb30BaHUs. MoHOoOOMeHHass W WOHHas Xpomarorpadus. TpedoBanus,
NpeIbsBIIsEMbIE K PeaKLUsIM HOHHOTO oOMeHa. OcoOeHHOCTH HOHOOOMEHHOM XpoMaTorpadum.
Koncranta wonHoro obOmena. M3orepmbl moHHOro o6meHa. KaTHOHMTBI W aHUOHUTHI.
Koadduuuent cenexkruBHocTi. MonHas xpomarorpadus. biok-cxema HOHHOTO Xpomarorpada.
Paznenstoniye 1 KOMIEHCALMOHHBIE KOJOHKH. AHaJIUTHYECKHE BO3MOXxHOCTH Merona. TCX.
AdunHast, XupaibHasi, CBEpXKpUTHYECKas XpoMaTorpagusi.

ABTOMAaTHYECKMA M aBTOMATM3UPOBAaHHBIM aHanu3. Jlpyrue wmeToAbl aHamu3a.
JuckpeTHble aBTOMaTHdecKue aHainusatopsl. IIpuHnun nencteus. HenmpepblBHBIN IIPOTOYHBIN
aHaJIM3 M TNPOTOYHO-MHXKEKIMOHHBIM  aHanu3. lloHdarue 00 aHanuTHyeckol Macc-
cnexktpoMeTpud. CylmHOCTh MeTOoAa. AHaJIN3 OPraHMYECKUX BELIECTB. DJIEMEHTHBIN aHAJIU3.
YabTpodunbtpanus, Gaotanus, KanwuspHbIN 31ekTpodopes. PerynupoBanne aHaTUTHYECKUX
CBOWCTB HAaHOOOBEKTOB (CEIEKTUBHOCTh, YYBCTBUTENLHOCTh) [IpuMeHeHne HaHOMAaTepHaIoB U
HAHOYACTHI], HAaHOTPYOOK B KauecTBE CEHCEOMIM3aTOPOB, KOHLEHTPATOPOB, MOJJIOXKEK B
OXMA u ap. UMmMmyHO-hepMeHTHBIH aHanu3. [IpuMeHeHne HAaHOTEXHOIOT U B aHaJIM3e.

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunsl yueOHoM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX qacax

O0mast TpyA0€MKOCTb JMCHMILJIMHBI 110 Y4eOHOMY ILIAHY 5,0 180
AyYIUTOPHBIE 3aHATHSL: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3austus (I13) 0,89 32
JlaGopaTopHbie pabOThI - -

CamocrositesbHas padora (CP): 2,22 80




Buja konTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(36)
Bupl yueOHO# paboThI B 3auetHbIx B actposn.
eIUHHIIAX gacax
O01as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TUIaHY 5,0 135
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 24
[TpakTrueckue 3arstus (I13) 0,89 24
JlaboparopHbie pabOTHI - -
CamocrositesibHas padora (CP): 2,22 60
Buja konTpoJisi: 3auer / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTauus padoyeii MPporpaMMsbl M CHUTLIHHBI
«O01as XUuMHUYeCKasi TEXHOJIOTUs MPOU3BO/ICTBA HAHOMATEPUATIOB U HAHOCHCTEM))
(b1.B.1B.4.1)

1. Henap nucUMIJIMHBI - TIOJy4YeHHE 3HAHUW B O00JacTH pealu3alud XUMHUKO-
TEXHOJIOTUYECKUX MPOIECCOB C Y4YeTOM (U3UKO-XUMHUECKUX OCOOEHHOCTEH MPOTEKAIOIIUX
peakiuii, BbIOOpa ONTHMAIBHBIX YCIOBUU peamn3yeMblX MPOIECCOB, BbIOOpa 3(PPeKTUBHBIX
PEaKTOpoOB, MPHUOOPETEHHUS HABBIKOB B COCTABICHHH MAaTEPHAIBHBIX W TEIJIOBBIX OalaHCOB, B
pacueTe MpOIECCOB M PEaKTOPOB HA OCHOBE MATEMAaTHUECKOTO MOJCIUPOBAHMS, MOyYEHUS
3HAHMWI B 00JIACTH pa3pabOTKU IHEProcOSpPErarImux XUMUKO-TexHoorndecknx cucreM (XTC),
0€30TXO0/IHBIX U MAIOOTXOHBIX TEXHOJOTUI Ha MPUMEPE COBPEMEHHBIX POU3BOICTB.

2. B pe3yabraTe Mu3y4YeHHs] MCHUILUIMHBI oOydawlmiicds 1o mnporpaMmme
0akajaBpUaTa J0JI/KEH:

Obnaoams cnenyromumu o0mekynbTypHbiMu (OK), obmenpodeccuonanbasiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CITOCOOHOCTBIO MPUMEHATH 0a30BbIE 3HAHHS MAaTEMATUYECKHX M €CTECTBEHHOHAYYHBIX
TUCIUIUIAH, JUCHMIUTUH oOenpodecCHoHanbHOTO I[HKJIa B 00ObeMe HeoOXOIMMOM B
npoecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHBIX B HHUX IIOJXOJOB, METOJOB M pe3yJIbTaTOB MAaTEeMAaTUYECKOI0 aHalu3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M AKCIepruMeHTanbHoro uccienoBanus (OITK-1);

- CIIOCOOHOCTBbIO NPUMEHATh HABBIKUM HCIOJb30BaHUSA (IOJ PYKOBOJCTBOM) METOJIOB
MOJICITUPOBAHMS, OICHKH, MPOTHO3UPOBAHHUS W ONTHUMH3AIMHA TEXHOJOTHYECKUX TPOIIECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTH3ALUH U cepTUHKaK MaTepuanoB U mpoueccos (ITK-4);

- CIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIIONB30BAaHUS TEXHUYECKHX CPEICTB  JUIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKHX IPOLIECCOB MOJIYYEHUS U
CBOMCTB HAaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YIJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHoOMaTepHuaioB u usaenuit u3z vux (I1K-7).

3Hamy:

- OCHOBBI TEOPUU XMMUYECKUX MPOLIECCOB U PEAKTOPOB;

- METOJIOJIOTHIO MCCIIEJOBAaHUS B3aMOJECHUCTBHS XUMHUUYECKHUX MPEBPALICHUN U SBJICHUU
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSX;

- METOJIMKY BbIOOpA peakTopa U pacuéra mpoliecca B HEM;

- OCHOBHbBIE PEaKIIMOHHBIE MPOLIECCH U PEAKTOPBI XUMUYECKOH U OMOTEXHOJIOTUH;

- OCHOBHBIC TIPUHIIMITBI OPTaHU3AINN XUMHUECKOTO MMPOU3BOJICTBA, €T0 HEPAPXHUECKYIO
CTPYKTYPY, METO/IbI OLIEHKH 3(PPEKTUBHOCTH POU3BO/ICTBA;

- OCHOBHBIE XUMHYECKHUE TPOU3BOJICTBA;

ymemy:

- paccuMTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIecca;




- BBIOpATh PAllMOHAIBHYIO CXEMY MPOM3BOACTBA 3a/1aHHOTO MPOAYKTa;

- OIICHUTH TEXHOJIOTUYECKYIO AP PEKTHBHOCTH TPOU3BO/ICTBA;

- BBIOpaTh 3 (hEKTUBHBIN THI PEaKTOPa;

- IPOBECTHU pPacyeT TEXHOJOTNYECKUX [TapaMETPOB IS 3aJaHHOT0 IIPOLIECCa;

- OIPENENUTD MapaMeTPphbl HAWITYUIlIeH OPraHU3alMy MIPOLecca B XUMUYECKOM PEaKTOPE.

enademn.:

- MeTo/1aMu aHaiu3a 3pPeKTUBHOCTU PAOOTHl XUMUYECKUX MTPOU3BOJICTB;

- METO/IaMHU pacueTa U aHaJIu3a IPOLECCOB B XUMUUECKUX PEAKTOPAX, OIIPEIETICHUS
TEXHOJOTMYECKHUX MOKa3aTeei;

- METOJIaMH BbIOOpa XUMHUECKUX PEAKTOPOB.

3. KpaTkoe coaep:xkanue TUCHUILINHBI

Monayab 1. XumMu4yeckasi TEXHOJIOTHS U XUMHYeCKoe MPOU3BOICTBO

1.1. OcHOBHBIE ONIPEACICHUS U TTOJIOKEHUS.

XuMuyeckass TEXHOJIOTHMsS - Hayka 00 SKOHOMMYECKH, SKOJIOTMYECKM M COLMAJIbHO
000CHOBaHHBIX CIOCO0aX M TpoIleccax MepepadOTKH ChIPbS C HW3MEHEHHWEM €ero cocTaBa U
CBOWCTB IYyTEM IPOBEICHHSI XUMHUECKUX U (DU3UKO-XUMHUYECKUX IPEBPAIICHUH B MPEIMETHI
notpebiieHuss U cpeacTBa MpousBojcTBA. OOBEKT XMMHMUYECKOH TEXHOJOTHU - XUMHUYECKOe
MPOU3BOACTBO. MEKOTpaciaeBOM XapaKTep XUMHUYECKOM TEXHOJOTMH. Pa3BUTHE XMMUYECKUX
MPOU3BOJICTB U XUMHYECKONH TEXHOJOTHMH. MecTo XMMHYECKONH TEXHOJOTHH B MPOMBIILICHHON
chepe U METOJ0B XMMHUYECKONW TEXHOJOIMM B HEXMMHUYECKUX OTpPACISAX MPOMBIIUIEHHOCTH.
MeToapl XUMHYECKOW TEXHOJOTHMH — CHUCTEMHBIH aHalM3 M METOAbl MaTeMaTHYeCKOTo
MozienrpoBaHus. CHUCTEMHBIN aHAJIW3 CIOXKHBIX CXEM M B3aUMOAECHCTBHUM 3JIEMEHTOB CXEMBbI —
MOHSTHE U coliepkaHue MeTona. dusndeckoe U MaTeMaTUYECKOEe MOEIIMPOBAHUE, ONpEAeTICHUE
U OCHOBHBIE INOHSTHS, UX MECTO B MH)XCHEPHO-XMMHUYECKHMX HCCIIEIOBAaHUSAX M pa3padOTKax.
MecTo u 3Ha4eHHE HATYPHOTO U BHIYUCIUTEILHOTO SKCIIEPUMEHTA.

Conepsxkanue 1 3a1a4u yaeOHOTO Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[lonsiTHE O XMMHMYECKOM IIPOM3BOJICTBE Kak O CHCTEME MallMH U allapaTos,
COCTMHEHHBIX MaTepUaIbHBIMU U DHEPTeTUYECKHMMH TMOTOKaMH, B KOTOPBIX OCYIIECTBIISIFOTCS
B3alMOCBS3aHHbIE XMMHUECKHUE MpEBpallleHusl U (pU3NUeCKHe MpoIecchl NepepaboTKU ChIpbS B
OpoaAyKThl. MHOrO()yHKIIMOHAIBHOCTE XMMHUYECKOTO NMPOU3BOJACTBA - IMOJy4YEHUE MPOAYKTOB,
SHEpPro- M pecypcocOepexeHrne, MUHUMHU3allusl BO3ACHCTBUS Ha OKpy:karwollyto cpeay. OOmas
CTPYKTYpa XHMHUYECKOTO MPOU3BOJCTBA - COOCTBEHHO XMMHYECKOE MPOM3BOJICTBO, XpaHEHHE
CBIPbSl ¥ MIPOJIYKIUH, TPAHCIIOPT, CUCTEMbI KOHTPOJIS U Oe30macHOCTH. OCHOBHBIE MOJCUCTEMbI
XMMHUYECKOTO TPOU3BOJCTBA - MOJATOTOBKA CHIPbS M MaTepUAIOB, XMMHUYECKHE M (U3UKO-
XUMHUYECKHE IpEeBpallleHus. BbIIEJICHUE NPOAYKTOB, 00€3BpEKMBAHUE YTUIIM3ALUS OTXOMOB,
TEIUIO- W JHeproobecrnedyeHue, BOAONOJATrOTOBKA, YIIpaBlieHHE MPOU3BOACTBOM. (OCHOBHBIE
TE€XHOJOTMYECKHE KOMIIOHEHThl - CBIpb€, BCIIOMOTaTelbHbIE MaTepuaibl, OCHOBHOH U
JIOTIOJTHUTEIBHBIN MPOIYKTHI, OTXO/Ibl, JHEPTETHUECKUE PECYPChI, 000pyI0BaHHE, CTPOUTEIILHBIE
KOHCTPYKLHHU U PUOOPHI, MPON3BOACTBEHHBII MEPCOHAI.

KayecTBeHHBIE M  KOJMYECTBEHHBIE IIOKA3aTeId  XUMHYECKOTO  IPOU3BOJICTBA!
TE€XHOJOTMYECKHE TIO0Ka3aTelu - MPOU3BOJUTENBHOCTh W MOIIHOCTh IPOU3BOJCTBA, BBIXOJ
IPOAYKTa, PACXOAHbIE KOA(PQHUIMEHTH MO CHIPbIO W JHEPrUM, MHTEHCUBHOCTH IPOLIECCOB,
KayecTBO NPOAYKTA; SKOHOMHMUYECKHE TOKa3aTeld - ce0eCcTOMMOCTh NPOAYKTa, MpPUBEIECHHBIE
3aTpaThl, yAelbHbIE KalWTalIbHBIE 3aTPaThl, MPOU3BOAUTEIHLHOCTh TPYJa; IKCILTyaTallHOHHBIC
MOKa3aTelH - HaJEKHOCTh U 0€30MacHOCTh (PYHKIIMOHHUPOBAHUS CHCTEMbI, UyBCTBUTEIBHOCTD,
pPEryJIMPYEMOCTh M YIPABISEMOCTb IIPOIIECCA; COLMAJIBHBIE IOKA3aTeIM - BO3JCHCTBUE Ha
OKpPYXaIoIIyIo Cpely, 0€30MacCHOCTh OOCITYKUBaHUs, CTENIEHb MEXaHU3AllMU U aBTOMAaTU3aLUU.

1.3. CeIppeBbI€ pecypcChl, BOJIa M SHEPTHS B XUMHUYECKOM IIPOU3BOICTBE.

Knaccudukanus CpIppeBBIX peCcypcoB IO pa3IWYHbBIM MpU3HAKaM - (a3oBOMY
COCTOSIHUIO, IIPOMCXOXKJIEHUIO, HCTOYHMKAaM. MMHepaibHOE CbIpbe (PyIbl U IOJIE3HBIE
HCKOIIaeMbI€), OPTaHWYECKOE IMPUPOJHOE ChIphe (TOPIOYHE HMCKOMAeMbIC), PAaCTUTEIBLHOE U



’KHUBOTHOE ChIpb€, BTOPUYHOE CHIPbE - WX HCIIOJIb30BAaHME U IMyTH mepepadoTku. OCHOBHBIE
CIocoObI IEPBUYHON 00paOOTKH CHIPhs (0OOTAIIEHNE, OYUCTKA, TTOITOTOBKA K TPAHCIIOPTUPOBKE
u mnepepabotke). IloHsATHE, CYIIHOCTP W TpPUMEPHl YIIyOJICHHWS HCIOJIB30BAaHUS CBIPbS,
KOMOMHHPOBAHUS MPOU3BOJICTB U KOMIUIEKCHOU NIEpepabOTKU CHIPHSI.

3HaueHuEe U KCMOJIb30BAaHHE BOJABI B XMMHYECKUX IMPOU3BOJCTBAX. VICTOUHMKU BOJIBI.
TpeOoBaHMsI K TEXHOJOTMYECKOH M OBITOBOM Boje. [IpoMblieHHas TMOArOTOBKA BOABI U
METOJIbl €€ OUUCTKU OT npumeceil. OCHOBHbIE METOJbI KOHTPOJS KadecTBa BOJIbl. DKOHOMHS
BOJIOTIOTPEOICHHSI B TPOU3BOICTBE. BOI00OOOPOTHBIE CHCTEMBI.

Bunpl ¥ HMCTOYHHMKHM DJHEPruM B XMMHUYECKOH MPOMBIIUIEHHOCTH. Macmralsl
noTpeOJieHusT W CIOCOOBI YMEHBINCHHSI JHeprerudeckux 3arpar. CyIIHOCTh U MPUMEPHI
pereHepalMi W peKylepaluud SHEPruu. DHEProTEXHOJIOTMYECKHe CHCTeMbl. BropuuHbie
SHEPreTUUECKUE PECYPCHI.

Monayasb 2. Teopernyeckne 0CHOBbI XMMUYECKHUX MPOLECCOB U PEaAKTOPOB

2.1. OcHOBHBIE ONPECICHUS U TOT0KECHUS

OU3NKO-XUMUYECKUE 3aKOHOMEPHOCTH XUMHYECKHUX MIpeBpaICHHA -
CTEXMOMETPUYECKHE, TEPMOJUHAMHYECKUE, KuHeThdyeckue. [lokazatenn  XUMHUYECKOTO
MpPEeBpaIeHHs] - CTETIEHb PEBPAIICHUs], BEIXO MPOAYKTa, HHTerpalibHas U nuddepeHmanbHas
CEJICKTUBHOCTHU, CKOPOCTH PEAKIIMH U MPEBPAIICHUS PEareHTOB.

2.2. XuMHUY€ECKHE MPOIECCHI.

Ompenenenne. Knaccudukanus XUMHUYECKUX IMPOIIECCOB IO PA3JIMYHBIM IMPU3HAKAM -
XUMHUYECKUM (BHJ XHUMHUYECKOW peaklHnH, TEePMOJUHAMHYECKHE XapaKTEePUCTUKH, CXeMma
npeBpaIieHuii) U (a30BbIM (YHCIIO U arperaTHoe cocTosiHue as).

I'oMorennsIii xumuueckuid nporecc. Onpenenenre U npuMepsl. BinsHue XUMUYECKUX
MIPU3HAKOB M YCIIOBUH MPOTEKaHUs Mpoliecca Ha ero nokazareian. CriocoObl HHTEHCU(UKAITUH.

[TonsTre onTtuManbHBIX TemmepaTyp. ONTUMaNbHBIE TEMIEPATypbl JUIsl OOPAaTUMBIX H
HEOOpPaTUMBIX 3K30- ¥ DHJIOTEPMHUYECKUX PEaAKITUH.

I'ereporeHHbll (HEKATATUTUYECKHI) XUMHUUECKUN Tporiecc. OnpenencHrue U MPUMEpHI.
Crpykrypa mpoliecca u ero coctapistomue (craguu). Habmrogaemass CKOpOCTh XUMHUYECKOTO
npesparenus. O6mactu (pexxuMbl) MPOTEKaHUs MpoIlecca, IUMUTHPYIONIAs CTa U

I'eteporennsiii xuMuueckuii mporecc '"ra3 (KUAKocTh) - TBepaoe". OOocHoBaHUE,
MOCTPOCHUE U aHAIM3 MAaTEMAaTHUYECKON MOJIENH JIsl PeakIfii ropeHus (Moieib "CKuMAaroasicst
chepa") m TomoxuMuueckod (Mozenb ''c HeB3ammoneucTByrommMm sjapom"). HaGmromaemas
CKOPOCTh TMpPEBpAIEHUS, BpeMs MpEBpalleHUuss W TyTH WHTCHCU(PHUKAIMHU JUIS PA3TUYHBIX
oOnactell mpoTeKaHus mpolecca.

I'eteporenHpiii XUMHUYeCKU mporecc '"raz (KUAKOCTH) - KUAKOCTH". OOOCHOBaHUE,
MIOCTPOCHHE M aHaIW3 MaTemaTuueckod mopenu. HalOmromaemass CKOpOCTh MpEeBpALEHUS U
obnactu nporekanus mporecca. [IyTu nHTeHCubuKauy A7 pa3IMyHBIX PEKUMOB IMpoliecca.

Karanutuuecknii npouecc. Onpenenenue, kiaccupukanus, npumepsl. ['eTreporeHHsbIi
Karajau3 Ha TBepAoM Karanu3aTope. OOOCHOBaHME, MOCTPOCHHE W aHAIM3 MaTeMaTH4eCKOU
MOJIeJIM Ha KaTaJIUTUYECKOW MOBEPXHOCTH U B MOPHCTOM 3epHEe Katanuzaropa. Habmromaemas
CKOpPOCTh TpeBpalieHus u obnactu mnporekanus mporecca. CTeneHb WUCHOIb30BAHUS
BHYTpEeHHEHN MOBepXHOCTH. [lyTn HHTEeHCHPUKAIINKA KaTATUTHUYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OmpeneneHne W Ha3HAYEHHWE XHUMHYECKOTO peakTopa. PeakTopsl B XHUMHYECKUX H
HEXMMHYECKUX OTpacisX MpoMbIIuieHHOCTH. OO030p THUIOB XMMHYECKUX PEaKTOPOB, HX
CTPYKTYpHBIE SJEMEHThl (peaklMOHHAs 30HA, YCTPOWCTBA BBOJAA W BBIBOJAA, CMEIICHUS,
pa3fieNieHuss U pachpeiesieHus] MOTOKOB, TEIIOOOMEHHBIE SJI€MEHTHI), OCHOBHBIE MPOIECCHl U
SIBIICHUS B HUX.

CucremaTu3aius MpoIeccoB B XUMUYECKOM PEAKTOpPE MO MaciiTaldy HX MPOTEKaHUS:
XUMUYECKasl peaknusi, XUMHUYECKUM TIPOlecC B DIIEMEHTApHOM O0BEME, TMPOIECCHl B
PEaKIIMOHHOM 3JIEMEHTE U B PEAKTOPE B LIEJIOM, - UX B3aUMOCBSA3b U HEpapXUuecKas CTPYKTypa



MaTeMaTHUYeCcKOl MoJenu mpouecca B peaktope. [Ipumepsl mpoiieccoB B pa3iuYHBIX BHIAX
XUMHUYECKUX PEAKTOPOB.

Krnaccudukanus npoieccoB B peakTopax Mo pa3iMyHbIM MPU3HAKAM - BUJl XUMHUYECKOTO
Ipolecca, OpraHM3alusi IOTOKOB pPEAarcHTOB (CXeMa [BM)KEHUS PEreHTOB YEpe3 peakrTop,
CTPYKTypa MOTOKOB B PEaKIIMOHHOW 30HE), OpraHu3alus TEeIJIOBbIX OTOKOB (TEIIOBOM PEKUM,
cxema Teroo0MeHa), CTallMOHAPHOCTh IpoIiecca.

O6ocHoBaHMEe M TOCTPOEHHUE MAaTEeMAaTUYECKOM MOJeNnHu TMpolecca B PeaKkTopax
pa3IMYHOIO TUIA KaK CUCTEMbl YPAaBHEHUN MaTe€pHabHOTO U TEIUIOBOTO OalaHCOB Ha OCHOBE
JaHHBIX O CTPYKType MOTOKA, XUMHUYECKUX TMpPEBpAIlCHUsAX, SIBICHHUSIX IEpeHoca TeIuia u
BEIIECTBA W MX B3auMojaeucTBuHM. CucreMaTu3anus W KiIacCcHU(UKaus MaTeMaTHUYecKHX
MoJieJIel MPOLIeCCOB B PEaKTOPaXx.

N3oTepmuueckne mporecchl B XMMUYECKOM peakTope. BiusHue CTpyKTyphl NOTOKa
(umeanbHOE CMEIIEHHE M BBITECHEHHUE), CTAlMOHAPHOCTU TMpolecca (IPOTOYHBIA U
NepUOANYECKUI), TapaMETPOB U YCIOBUI MPOTEKaHUs Ipolecca (TemiepaTrypa, KOHIEHTpalus,
naBjieHue, 00beM PEaKIIMOHHOM 30HBI, BpeMs), BUJa XUMUYECKOM peakiuu (IpocTasi ¥ CIOXKHAs,
oOparmmasi ¥ HeoOpaTuMmas) W €€ TMapaMeTpPOB Ha MPOQHIM KOHIICHTPAIMA W ITOKa3aTeln
mpolecca B peakTope (CTeNeHb MPEeBPAaIleHUs, BBHIXOJ MPOIYKTa, CEJIEKTHUBHOCTH MpoIlecca).
OcHoBBl pacyera mporecca B peakrope. ComocraBicHue 3>((OEKTHBHOCTH TPOIECCOB B
peaKTopax, OMUCHIBAEMBIX MOJIEISIMH UICATBHOTO CMEILIEHHUS U BBITECHEHUSI.

Heuzorepmuueckue npoueccsl B XUMHUYECKMX peakTopax. OpraHuzanus TEIUIOBbIX
MOTOKOB U PEKUMOB B XUMUYECKHX peakTopax. Pacnpenenenue remepaTypbl, KOHIEHTpALUNA U
CTENEHM IPEBpAICHUsS B PEAKTOPE B PEXKHUMAxX HIACATBHOTO CMEIICHHUS M BBITECHEHUS,
aanabaTu4eckoM u ¢ TermooOMeHoM. CBs3b TemmepaTypbl M CTEIEHHU MpEBpallleHus B
agnabarnyeckoM mporecce. ComocTaBieHHE € HM30TEPMUYECKHM peXHMOM. Yucimo u
YCTOWYMBOCTDH CTAI[MOHAPHBIX PEKUMOB B PEAKTOPAX UCATBHOIO CMEIICHUS.

2.4. IIpoMbIIIIEHHBIE XUMHUYECKUE PEAKTOPBHI.

Ha KkOHKpeTHBIX IpHMepax NPEeIMETHO PacCMaTPUBAOTCS NPOMBIIUIEHHBIE PEAKTOPbI
JUTSL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTAJUTHUYECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTH PEXHMa, 00JIACTH UCTIOIb30BAHUS.

Moayabs 3.XumMu4yeckoe NPOM3BOACTBO, KaK XMMHMKO-TEXHOJIOTMYECKasl CHCTeMa
(XTC).

3.1. CTpyKTypa U OIucaHNue XUMUKO-TEXHOJIOTUYECKOW CUCTEMBI.

XUMHUECKOe MPOU3BOJCTBO Kak XMMHUKO-TexHonornyeckas cucrema (XTC). [lonstue
cucreMbl U XTC. CocraB XTC: »iaeMeHTHI, CBSI3H, HNOACHUCTEMBL. JjeMeHTsl X1C,
KJaccu(uKanus 1Mo BUIYy MPOLECCOB M Ha3HaueHUIo. TexHoyornyeckue cBsizu 3nemMeHToB XTC
(motokm). IlocnenmoBarenbHasi, MapausenbHas, pPa3BETBICHHAs, I[OCIEA0BATEIbLHO-00BOJHASL
(Gaitnac), oOpaTHast (pelHKII) TEXHOIOTHYECKHe CBsA3H. X cXeMbl U Ha3HAUYEHUE.

Onucanne XTC. Buasl moaeneir XTC - onucarenbHbie U rpaduueckue. OnucarenbHbIe
MOJEeNM - XHMMHYecKas cXemMa M MareMaThueckas wmojenb. ['paduueckue wmonenu -
GyHKIMOHATIbHAs, TEXHOJOTHMYECKas, CTPYKTypHass M Jpyrue (CleluualbHbIE) CXEMBI.
Ha3nauenue, npumMeHeHNe U B3aMMOCBA3b MOJEIIEH.

3.2. Anam3 XTC.

[lonsatue, 3amaun u pesynbrarbl aHanuza XTC - coctosHue XTC, marepuanbHbI U
TEIUIOBOM OajlaHChl, MOKAa3aTeNu XUMUYECKOTO MPOU3BO/ICTBA.

CpoiictBa XTC kak cHCTEMBI: B3aUMOCBSI3aHHOCTb DPEKHMMOB JJIEMEHTOB, pa3Indue
ONTUMAJIBFHOCTU JJIEMEHTa OJAMHOYHOIO M B CHUCTEME, YCTOMYMBOCTh U CYIIECTBOBaHUE
CTallMOHAPHBIX PEXKUMOB U JIp.

MatepuanbHbIi U TEIJIOBOW OanaHchl. MeTo/IMKa COCTAaBIIEHUS U pacyeTa MaTepHallbHbIX
u teroBblx OanmancoB XTC um ee moncucreM. OcOOEHHOCTH pacueTa OajJaHCOB B CXeMax C
perukioM. @opMbl IpecTaBlIeHNs OalaHCOB (TaOJINLIbI, THarpaMMbl U JIp.).

MarepuanbHblii  OanmaHc A7 MacCOOOMEHHBIX M PEAKIMOHHBIX  AJIEMEHTOB.
Hcnonp30BaHnE CTEXHOMETPUYECKHX, TEPMOJMHAMHUYECKMX U MeEX(pa3HbIX OalaHCOBBIX



cooTHomieHUH. CTEXMOMETPUYECKHE COOTHOIIEHHST M UX pa3HoBUAHOCTH. (CTeneHp
UCII0JIb30BAHUS CHIPHEBBIX PECYPCOB.

DHTAJBIUAHBINA, YHEPTETUYECKUN (110 TIOJTHON PHEPTHUU) U IKCEPreTHUYCCKUN OanmaHChl U
KIIJI. Ux conocraBnenue u ucnosb3zoBanue B ananuze XTC.

3.3. Cunres XTC.

[Tonsitue u 3amaun cuntesa (mocrpoenusi) XTC. OcHoBHbie 3Tanbl pazpadorku XTC.
Posib MaTemMaTHUECKHUX U 3BPUCTUUYECKUX METOJIOB.

OcHoBHble koHuenuuu mpu cuHrese XTC: MNoaHOE HCIONB30BAaHUE CHIPHEBBIX U
SHEPreTUYEeCKUX PECYpPCOB, MUHUMM3AIIHS OTXO0JI0B, ONITUMAaIbHOE UCIIOJIb30BAHUE AIIapaTyphl.
Wx comepkaHue W crmocoObl peanusanuu. KoMOWHUPOBAaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE
MPOLECChl, BTOPUYHBIC HHEPreTUUYECKUE PECYpPChl, SHEPrOTEXHOJIOTMYECKHUE CHCTEMBI,
nepectpauBaembie XTC, 3aMKHYTbIE, MAJIOOTXOAHBIEC MPOU3BOJICTBA - UX MOHATHS, OCOOCHHOCTH
U IIpUMEHEHHUE.

OnHOpoaHBIE TEXHOJIOTHYECKHME CXEMBI: CHUCTEMa pEeKYIEepaTUBHOTO TEIIO0OMEHa,
CUCTEeMa pa3JIeIeHUss MHOTOKOMIIOHEHTHOM cMecH, cucTeMa peakTopoB. OCHOBBI TOCTPOCHUS UX
ONTUMAIBLHON CTPYKTYPBI

Moay.as 4. IIpoMbllIeHHbIE XUMHYECKHE IPOU3BOACTBA.

XUMHYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pealn3alus U3y4CHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOrMYeckux mpoueccoB 1 XTC, KoHUenuuid nocTpoeHus
BoIcOKOd(exkTnBHOM XTC. OCHOBHOW aKIEHT aenaercs Ha (U3UKO-XUMHUYECKHE OCHOBBI
KOHIENIIMK TIOCTPOCHUSI TEXHOJOTHYECKOW CXEMbl MPOM3BOACTBA M €ro IMOACHCTEM.
[TpousBoacTBo cepHoil kuciaothl. [IponsBoacTtBo ammuaka. IIpou3BOACTBO a30THOW KHUCIIOTHI.
[TpousBoaCTBO CTHPOIIA.

Moayas 5. CoBpeMeHHbIe TEHAEHIIUN B PA3BUTHH XUMHYECKO TeXHOJIOTHH.

Texyiiee coCTOSHNE XUMUYECKOW MPOMBIIIIEHHOCTH B MUPE U TEHACHIIMU €€ Pa3BUTHSL.
[lepcniekTUBHBIE HICTOYHUKH CBIPBS U dHeprun. Kitactepuzamus XuMHUYECKO TPOMBITIVIEHHOCTH.
CoBmMeriennble mpolecchl. ['MOKkHMe W mepecTpanBaeMble TEXHOJOTHMYECKHEe cXeMbl. HoBbie
XUMHUKO-TEXHOJIOTHUECKHE MPOIECCHI M CTIOCOOBI TTOTYYEHUS TPOTYKTOB.

4. O0beM y4eOHOH JUCHUIIMHBI

Bunel yueOHOM paboThI B 3aueTHBIX B akanem.
eIMHUIAX qacax
O01as Tpy10eMKOCTh IUCHUILIHHBI 110 Y4€0HOMY IIAHY 7,0 252
AyAUTOpPHBIE 3aHATHS: 2,22 80
Jlexmm (Jlek) 0,89 32
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI 0,44 16
CamocrositeibHas padora (CP): 3,78 136
Buja konTpoJsi: 3a4er / 3Kk3aMeH 1,0 IK3aMeH
(36)
Bunsl yueOHoM paboThI B 3ayerHBIX B actpon.
€IMHUIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY ILIAHY 7,0 189
AyYJIUTOPHBIE 3aHATHSL: 2,22 60
Jlexm (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
JlaGopaTopHble paboThI 0,44 12
CamocrositeibHas padora (CP): 3,78 102
Buja xouTpoJisi: 3a4er / Ik3amMeH 1,0 IK3aMeH
(27)




AHHOTauus padoyeil mporpaMMbl JTUCUUILTHHBI

«CHcTeMBbl yNpaBJieHHsl MPoIlecCaMu MoJIy4eHusi HaHomaTtepuasioB» (b1.B./IB.4.2)

1. Heap AuCHMILUIMHBI - 1aTh 0a30Bble 3HAHUSA 110 TEOPUU CUCTEM YIPABICHUS XUMHUKO-
texHosornueckumu mnpoteccamu (CY XTII), npuBuTh HaBBIKK M yMEeHHE aHann3a cBocTB XTI
KaK OOBbEKTOB YIPABIECHUS U MPAKTUYECKOTO MPUMEHEHHSI TEXHUUECKUX CPEACTB YIIPABICHUSI.

2. B pe3yabraTe u3y4YeHUs IUCHMILUIMHBI OOy4YalolMiicd M0 MporpaMmme
0akaJjlaBpUaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbiMU (OK), obmenpodeccnonansubivu (OITK)
u ipodeccruonanbubiMu (I1K) koMmeTreHusIMu:

- CIIOCOOHOCTBIO MPHUMEHATH 0a30BbIE 3HAHHS MAaTEMATUYECKHX U €CTECTBEHHOHAYYHBIX
JUCIUIUIAH, JUCHMIUIUH oOuienpodeccHoHaIbHOro IMKiIa B 00beMe HeoOXOoIMMOM B
npoeCCUOHATBHONM  JICATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOoTaHHBIX B HHMX IOAXOJOB, METOJOB M PE3YyJbTAaTOB MAaTEeMAaTUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienoBanus (OITK-1);

- CHOCOOHOCTBIO MPUMEHSTh HABBIKM HCIOJIb30BaHMS (TOJ PYKOBOJCTBOM) METOJOB
MOJIEJIUPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUS U ONTUMM3ALMHM TEXHOJOTMYECKUX IMPOIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHKANU MaTepraioB u npoueccos ([TK-4);

- CIOCOOHOCTBIO TPUMEHSTh HABBIKM HCIOJNB30BAaHUS TEXHUYECKHX CPEICTB  JUIS
U3MEPEHHS] U KOHTPOJISI OCHOBHBIX IAPAMETPOB TEXHOJOTMUECKHX IPOLECCOB MOJIYYEHHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUII, (YIIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMAaTepHaaoB u u3fenuii u3 uux (IIK-7).

3HamMb.

- OCHOBHBIE TIOHSATHS TEOPUM YHOPABICHMS; CTATUYECKUE M  JUHAMUYECKHE
XapaKTepUCTUKU OOBEKTOB YIIpaBlIeHUs; OCHOBHbIE BUAbl CAY U 3aKOHBI peryjaupoBaHUS;
tunoBble CAY B XMMHUYECKOW NMPOMBINUIEHHOCTH; METObl U CPEACTBA U3MEPEHUS OCHOBHBIX
TEXHOJIOTHYECKUX MapaMeTpoB; ycTounBocTh CAY; OCHOBHBIC MOHATUS O HeMMHEHHBIX CAY,
pENEeMHBIX CHUCTEMax, JIOTUYECKHUX alITOpUTMax YIPABICHUSA, aJalTUBHBIX W ONTUMAaJIbHBIX
CUCTEMaXx YIIpaBJICHUS,

ymems.

- OMNpeAeNsATh OCHOBHbIE CTAaTUYECKHME U JIMHAMUYECKHE XapaKTEPUCTHKU OOBEKTOB
yIpaBJIeHUs; BBIOMPATh PALMOHAIBHYIO CUCTEMY PEryJIMPOBAaHUS TEXHOJIOTHYECKOTO Mpolecca;
onieHuBaTh yctoluuBocTh CAY; BpIOMpaTh KOHKPETHbIE THUIBI IPUOOPOB A JUArHOCTHKHU
XTIT;

enadems:

- METOJIAMH TE€OPUU aBTOMATUYECKOT'O PErYyJIMPOBaHUS, OPTaHU3ALNN U Pacd€Ta CUCTEM
ONTUMAJILHOTO YIIPABJIEHUS XUMUUYECKOIN TEXHOJIOTHEN HAHOMATEPHUAJIOB.

3. KpaTkoe coep:kanue ¥ CHUIINHBI

Moayas 1. OcHOBHbIe TMOHATHS YIPABJIECHUS XHMHKO-TE€XHOJOTHYeCKUMU
NpoLeccamm.

3HaueHue aBTOMAaTHYECKOI0 YIPABJIEHUS JUUISl Pa3BUTUSL XUMUYECKOW MPOMBILIUIEHHOCTH.
OCOOEHHOCTH  yHpaBJI€HHUS XUMHUECKUM MPEINpUATHEM M XMUMHUKO-TEXHOJIOTMYECKHM
npoueccoM. TexXHHUKO-3KOHOMHYECKHH 3(QQEeKT BHEIpPEHHs aBTOMATU3MPOBAHHBIX CHCTEM
ynpaBinenusi. Ponp cucreM ynpaBieHus B obOecreueHHMM 0e30MacHOCTH  XMMHUYECKOTo
MIPOM3BOJICTBA U OXpaHbl OKpykarolien cpeabl. OCHOBHBIE TEPMUHBI U onpezeneHus. Mepapxus
ynpaBineHusi. OCHOBHblE MpPHHLUUIBI yrpasieHus. Knaccudukanus cucteM ynpaBieHUs
OdynknnoHanpHas cTpykrypa CAY. [Tokazarenu kayecTBa ynpaBIICHHUS.

MopnyJb 2. OCHOBBI TEOPHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremarnueckue monenu CAY. lunamudeckue xapakrepuctuku CAY. Mcnons3oBanue
OIlepallMOHHOTO HcuncieHus sl aHanu3a CAY. Tunosele fuHamMuueckue 3BEHbs. BpeMeHHbIe
U YaCTOTHbIE XapaKTEPUCTUKHU. OKBUBAJIEHTHbIE MpeoOpa3oBaHUsl CTPYKTYPHBIX CXEM.
YcroitunBocth auHEHHBIX CAY ¢ oOpaTHO# cBs3bio. Kiaccudukaiys 1 OCHOBHBIE CBOMCTBa
00BEKTOB ympaBieHHs. MeTonbl oOIpenesaeHus CBOMCTB OOBEKTOB ympasiieHus. OCHOBHbIE



3aKOHBI PETyJUPOBaHUsA. PerysiTopsl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTelt. [{udposbie
U poOacCTHBIE CHUCTEMBl YIpaBleHHS. BbIOOp 3akoHa pEryJupoBaHHs U  OIpEeIeHUe
ONTUMAaJIbHBIX IAPAMETPOB HACTPONKH POMBILIIIEHHBIX PETYJISATOPOB.

Moayas 3. U3MepeHne TeXHOJOTHYECKUX MAPaAMETPOB XMMHUKO-TEXHOJIOTHYECKOT0
npouecca.

l'ocynapcTBeHHass cuctemMa MNPOMBIIUICHHBIX HPUOOPOB M CPEACTB ABTOMATH3AIIHH.
OCHOBHBIE TEpMHUHBI M oOmpenenaeHuss Merposorud. Meronsl u3Mmepenuil. Cpexacrsa
U3MEPUTEIIBHOW TEXHUKH, HMX CTAaTUYECKHME M JAUHAMH4YecKue cBoicTBa. Ilorpemnoctu
u3mepenuil. CriocoObl nepenaun nHopmanuu Ha pacctosHue. OpraHuzanus AUCTAHIIMOHHOMN
nuarHoctukn  XTII. M3MepeHue OCHOBHBIX TEXHOJIOTMYECKUX IIapaMETpPOB: JIABIICHHUS,
TEMIIEpaTypbl, pacxojla U KOJIUYECTBA, YPOBHSA XKUIKOCTU M CHIIyYHX MaTEpUATIOB, COCTAaBA U
(U3UKO-XMMHYECKUX CBOWCTB BEIICCTB.

Moayab 4. OcCHOBbI NPOEKTHPOBAHUSI ABTOMATHYECKMX CHCTEM YIpPaBJIeHUSA
XHMHUKO-TEXHOJIOTHYEeCKMMHU MPOLECCAMH.

OcoGennoctu ynpaenenusi XTII. PerynupoBaHue OCHOBHBIX TEXHOJOTHYECKHX
apaMeTpoB: pacxoja, JAaBlieHus, Temreparypsl, ypoBHs, pH. Texuuueckue cpencrtsa CAY.
OCHOBHBIE Pa3HOBUJIHOCTH YIPABJISIOIIMUX YCTPOWCTB. THIBI, XapaKTEPUCTUKU U PACUET
UCTIOJTHUTENIEHBIX MEXaHU3MOB U PEryIHpyomux opranoB. OdopMieHne TpOEKTHOTO 3a/1aHuUs
HAa AaBTOMATHU3AlMI0 TEXHOJOTHYECKOro Ipolecca. BpiOop Touek u3MepeHUs, KOHTPOII,
VIOpaBIsIEMBIX TMApaMeTpOB U  YIPABIAOMUX Bo3AeicTBUi. CTaHmapTel W YCIOBHBIC
o0o3HavyeHus sl TexHonmorndeckux cxem. OcHoBHbIe cBeneHust 00 ACY TII B xummueckoit
npombinuieHHOCTU. [Ipumepst ACY TII B xumudeckoil mpoMbIIUIEHHOCTH. OCHOBHBIE BBIBOJIBI
1o kypcy. CoBpemennsble TeHaeHuu B pazsutuu CY XTIL

4. O0beM y4eOHOM JUCIHIJIMHBI

Bunst yueGHOI paboThI B 3aueTHBIX B akanewm.
SIMHMIIAX gacax
OO0masi TpPyA0€MKOCTb JMCHMILJIMHBI 10 Y4eOHOMY ILIAHY 7,0 252
AyAUTOpPHBbIE 3aHATHS: 2,22 80
Jlekruu (JIek) 0,89 32
[TpakTrueckue 3anstus (I13) 0,89 32
JlaGopaTopHbie pabOThI 0,44 16
CamocrositesbHas padora (CP): 3,78 136
Buja xouTpoJisi: 3auer / 3k3amMmeH 1,0 IK3aMeH
(36)
Bunel yueGHoI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
O01as TPYA10€eMKOCTh JUCHUIIHHBI 10 Y4e0HOMY ILUIAHY 7,0 189
AyAUTOpPHBIE 3aHATHS: 2,22 60
Jlexruu (JIek) 0,89 24
[TpakTuueckue 3austus (I13) 0,89 24
JlaGopaTopHbie pabOThI 0,44 12
CamocrositesbHas padora (CP): 3,78 102
Buja koHTpoJsi: 3a4er / 3k3aMeH 1,0 IK3aMeH
(27)

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«3onnoBasi mukpockomus» (b1.B.1B.5.1)
1. Heap auCHMIUIMHBI - (OpMHpPOBaHHE y OOYHYAIOUIMXCS 3HAHMNA O CKaHUPYIOLIeH
30H/I0BOM MHKPOCKOIIMM, €€ TEOPETHMYECKHX OCHOB, NPHHLHUIOB PadOThl M BO3MOXHOCTU
UCIIOJIB30BaHUs [l aKTyaJIbHBIX 3a/1a4 HAHOTEXHOJIOTMU U HAHOMAaTEPHUAIIOB.




2. B pe3yabraTe wu3y4YeHHs UCHUILVIMHBI oOydamluiics 1Mo mporpaMmme
O0akajiaBpHaTa /10JI7KeH:

Obnaoamse cnenyronumu oomekynbTypHbiMu (OK), obmenpodeccuonanbapiMu (OITK)
u npodeccuonansubiMu (I1K) komnereHusIMM:

- CHOCOOHOCTBIO NPUMEHSTh HAaBbIKM HCIOJIb30BAHUS INPUHLIMUIIOB M METOAMK
KOMIUIEKCHBIX HCCIIEIOBAaHUM, WCHBITAHUNW M JAMATHOCTUKM M3JEIUH U3 HAHOMAaTepUaloB U
IPOLIECCOB HUX IPOM3BOJACTBA, OOpabOTKM M MOAM(UKALMK, BKIOYAs CTaHIApTHBIE U
ceprudukanuronnsie ucnsitanus (I1K-3);

- CIIOCOOHOCTBbIO IPHUMEHATh HABBIKM HCIOJb30BaHUS (MO PYKOBOJICTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, IIPOTHO3UPOBAHUSA U ONTHUMU3ALMU TEXHOJOTHYECKHX IPOLIECCOB U
CBOIICTB HAHOMATEPHAJIOB, CTAHAAPTU3ALUH U cepTuUKanun Matepuanos u npoueccos (I1K-4);

- CIIOCOOHOCTHIO IPUMEHATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKHUX CPEACTB JUIS
MU3MEpPEHUS. M KOHTPOJIS OCHOBHBIX IapaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHI, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u u3aeaui u3 nux (I1K-7);

3HamMb:

- KJaccu(UKaILUI0 METOI0B CKAHUPYIOLIEH 30H10BOM MUKPOCKOIHNY;

- YCTpPOMCTBO M HPUHLMI PaOOTHl M (PU3MUECKHE OCHOBBI CKAHUPYIOLIUX 30HJIOBBIX
MHUKPOCKOIIOB;

- OPUHLMIBI peaii3allid aTOMapHOIO pa3pellieHHs B CKaHUPYIOUIMX 30HJIOBBIX
MHUKPOCKOIIAX;

- 001IMe IPECTABJICHUS O pa3pelIaloIei CTOCOOHOCTH Pa3INYHBIX BHJIOB;

- BO3MOXHOCTM M oOjactu mnpumeHeHuss wmeronoB C3M ans  uccienoBaHUs
HAaHOMAaTEpHaJIOB;

ymemy:

- aHAJIM3UPOBATh NU300pAXKEHUS U JaHHbIE, IOJIyYEHHbIE pa3IuyHbIMU MeTogamu C3M;

- KOPPEKTHO ONpeesiTh MOp(OoJIOTHi0 HAHOOOBEKTOB U HAHOMATEPHAJIOB;

- ICIIOJIb30BaTh CTaHAapTHHIE MeToAuKU C3M 1715 aHamM3a HaHOMAaTepPHaJloB;

- (hopMynupoBaTh TEXHUYECKHE TPEOOBAHMSI K 00BEKTaM HUCCIIE0BaHUS;

enaodemsn.:

- HaBbIKaMU 00pabOTKU N300paKEHUH, MOTYYEHHBIX pa3nuyHbIMU MeTogamu C3M;

IPUHLIMIIAMU TPOBEACHUS IKCIIEPUMEHTa Ha COBPEMEHHBIX NpuUOOpax CKaHUpPYIOIEn
30HI0BOM MUKPOCKOITUY;

- METOAaMU pabOThl C HAYYHOH JINTEPATYPOH U 3JIEKTPOHHO-OUOIMOTEUHBIMH pecypcaMu
10 TEOPETUYECKUM M TEXHOJIOTMYECKUM aCleKTaM CKaHUPYIOLIEH 30H10BOM MUKPOCKOIHH.

3. Kpatkoe coep:kanue JMCHUTINHBI

Mopnyas 1. OcHOBBI cKaHHpYOLIeH 30HA0B0H MuKpockonnu (C3M)

Paznen 1.1 CoBpemMeHHbIe MeTO/IbI BU3YATH3ALIUM HAHOMATEPHAJIOB.

CoBpeMeHHbIE ~ METOJIbl  BU3yalU3allMM M  HCCJIENOBaHHUS  HAHOOOBEKTOB U
HaHoMarepuanoB. [loHaTus paspemaromeil CcnocoOHOCTH U AUQPPAKIIMOHHOTO Tpesena.
AToMapHOE pa3pellleHUE B COBPEMEHHBIX MeToJax HuccienoBaHus. CpaBHEHHE OCHOBHBIX
MUKPOCKOIIMYECKUX METOJ0B (ONTHYECKHE, 3JIEKTPOHHBbIE, 30HI0BbIE). IlpenmyiecTsa,
HEIOCTaTKW M 00JacTh  TNPUMEHEHHs  CKAaHUPYIOIIEH  AJIEKTPOHHOH  MHUKPOCKOIHH,
IIPOCBEYHBAIOLIEH MIEKTPOHHON MUKPOCKOIINN U CKAHUPYIOIIEH AIEKTPOHHON MUKPOCKOITUH.

Pasnea 1.2. Beenenue B C3M.

Uctopus C3M. VerpolicTBO W HOpUHOMI  pabOThl  CKAHUPYIOIIMX  30HAOBBIX
MUKpocKkonoB. OcHoBHble aneMeHThl C3M. Ckanepsl. Cucrema o0paTHOM cBsA3H. 30HIIOBBIE
nataukd. [Ipunnun dopmuposanust nzobpaxenus B C3M. 3amura OT BHEIIHUX BO3ICHCTBUIA.
Knaccugukanus metonoB C3M. CpaBHeHHe pa3peliaromieil crmocOOHOCTH pas3iIMYHBIX BUIOB
C3M.

Pasnea 1.3. Ckanupyromas TyHHeabHast Mukpockonust (CTM).



Ousuyeckne OcHOBbI CTM. DONEKTpOHHBIE CTPYKTYphl TBEPAOTO Tella M  €ro
noBepxHoctu. TyHHenbHBIN 3P dexT. Texundeckne ocHoBbl CTM. KoHCTpyKIIMU CKaHUPYIOIIUX
TYHHEJIBHBIX MHUKpPOCKOIOB. Pexumpl paboret CTM. Meronx mocTrosHHOH Toka. MeTon
MOCTOSIHHOM BBICOTHL. MeToa oroOpaxeHue paldoThl Bbixoja. Peanuzamnuss aToMapHOTo
pa3pellieHusi B CKaHUPYIOIIEM TyHHEIbHOM MuKpockomne. Orpanndenus CTM. Peanuzanus
aTOMAapHOTO pa3pelleHusl B CKAaHUPYIOILEM TYHHEIbHOM MUKpocKone. [ToaroroBka noBepxHoctTu
tBepabIX Ten it CTM ucciienoBaHui.

Pasnen 1.4. ATomHO-cui10Basi Mukpockonusi (ACM).

CunoBoe B3aMMOJEUCTBHE 30HIOBOrO naTuMka U oOpasua. Ilorenuman Jlennappa-
Jxornca. ACM 30HIBI: BHIBI, CIIOCOOBI M3TOTOBIICHHS, OCHOBHBIE MapaMeTpbl. KoHCTpykims
ACM. Crioco0Obl peructpanuu OTKIOHEHUsT KaHTmieBepa. Pexxumbl pabotet ACM. KoHntakTHas
ATOMHO-CHJIOBAasi MMKPOCKOIMSI- METOJl IIOCTOSIHHOM BBICOTBI, METOJ| IOCTOSHHON CHJIBI,
KOHTaKkTHbIM MeToj paccoriacoBanus. Henocratku koHTakTHOM ACM. IlomykoHTakTHas
aTOMHO-cuJIoBast Mukpockonus. [IpeumyiectBa u HepocTaTku noaykoHTakTHOH ACM. Kpusbie
3aBHCHUMOCTH CHJIBl OT paccTosHusa. JlarepanpHoe B3aMMOJEHCTBHE 30HAa U 00Opasia.
Mukpockonus narepaibHblX cuil. Paspemaromas cnocoOHocts ACM. beckonraktHas ACM.
Bosmoxnoctu 6OeckontaktHoii ACM. Mcnonb3oBaHue OpraHMYECKHX MOJEKYJI B KauecTBe
30H10B U1t C3M. Hanotpy6ku — natunku C3M.

Pa3zpnen 1.4. Ckanupyromas 0JMxkHenobHasi ontudeckass Mukpockonuss (CbOM).

Teopernueckue ocHoBel CBOM. DddexktuBHOE NPeofoNIeHHE  ONTHYECKOTO
mubpakauonHoro  mpenena.  3oabl CbOM:  tumbl, wu3roroBineHue. KoHcTpykuuu
OJIMKHENOJBHBIX ONTHUYECKUX MHMKPOCKONOB. KOHTpoib paccTosHus MEXIy 30HIOM U
MOBEPXHOCThI0. Peanuzanusa cucremsl o0patHO#l cBs3u. Paspemaromas ciocooHocts CBOM.
Pexwumer pabotsl u Buasl CBOM. Kondurypamus CbOM ¢ mogynem UK-Oyproe.

Moayas 2 .Bozmo:xknoctn C3M.

Pazpnen 2.1. Ipyrue Buast C3M.

Mukpockonusa cwil TpeHus. MeTon MOAyisauuu Cuiibl. MHOTONpOXOAHBIE METOIUKH
pabotel C3M. DOnexrtpocunoBas MHKpockonus. CkaHUpYyIOLIas €MKOCTHash MHUKPOCKOIIMS.
Meron 30812 KenbBuna. MaruuthHas cunoas Mukpockonust (MCM). ITpunun pa6otst C3M B
pexume MCM. Ksazucratnueckue wmetonuku MCM. KonebGarenpubie Mertoauku MCM.
3onnoBele gatuuku uis MCM. Jlurorpagus B C3M. CTM, ACM nurorpadus. AHOIHO-
OKHUCJIUTEbHAs TUTOrpadus.

2.2. BosmoxknocTun C3M.

[IpeumymectBa n Hemoctatku C3M. Crangaptel C3M. VckaxeHue H300pakeHUs
ckaHepoM. VckaykeHus, CBA3aHHBIE C 30HJOBBIM JNAaTYUKOM. VCKakeHUs, CBA3aHHBIE PEKUMOM
padoter C3M. KamubpoBka C3M. IlpuHuunel KOppeKTHUpoBKH u300paxkenuid C3M.
B03M0OKHOCTH aTOMHO-CHJIOBOM MHUKPOCKONUHU B ONpeAeeHUH (GOPMBI M pa3MepOB HAHOYACTHUI]
METAJIJIOB U HX COEAUHEHMH. METOJUKH BOCCTAHOBJIEHMSI pEalbHOM Te€OMETpUU OOBEKTOB
uccienoBanust ACM. Bo3MOXHOCTb IPOBEJEHNS HEpa3pyLIAIOIINX MUCCIEIOBAHUN C TIOMOIIBIO
ACM.

Mopnyas 3. [Ipumenenne C3M

Paznen 3.1. Ilpumenenue C3M i wuccjeI0BaHUsS OCHOBHBIX KJIACCOB
HAHOMATEpPHAJIOB.

AtomapHoe paspemieHue, npocturayroe ¢ nomompro CTM. Ilpumenenne MCM.
[Tpumenenus OnmKHENMONbHOW ONTHKU. VcciemoBaHue BOJOPOIHBIX cBs3eil. OmnpeneneHue
pasmepoB u (¢GopMmbl HaHouacTull. MccnemoBanuss MOp(OJOrMM U JIOKAJIbHBIX CBOWCTB
MOJIMMEPHBIX MaTepualioB. MccienoBanysi MarHUTHBIX HAHOYACTHIL U CTPYKTYp MetoaoM MCM.
Brruncnenne anresmonHbix cuii MerogoM ACM. Bo3moxkHoctn u nepcrnektuBel ACM B
UCCIIEOBAHUM CHUHTETHUUECKUX XUMHUYECKHMX BOJIOKOH. lccinenoBaHue HaaMOJIEKYISPHON
CTPYKTYpbI IOJTUMEPOB U KOMIT03UTOB. Mcnonb3oBanre C3M nis uccnenoBanust Mophosioruu u
IIPOLIECCOB POCTA.

Pasznen 3.2.hccinenoBanue 0M0JI0ruH4ecKuX 00beKTOB ¢ momoub C3M.



Ucnonb3zoanne C3M B pasznuusbix cpepax. BoszmoxxkHoctu C3M st ucciaegoBaHUs
O0OBEKTOB B JKHMIKHX cpefax. [IpHHIMITBI TPUTOTOBIICHUS OMOJOTHYECKHX OOBEKTOB IS
uccienoBanust ¢ nomoipio C3M. B03MOXHOCTH B HCCIEIOBAaHUU OEIKOBBIX MOJIEKYT C
nomomipto C3M. WMsyuenume JIHK. HccnemoBanuss BupycoB U Oakrtepwii. VccnemoBanue
aAre3MOHHBIX B3aUMOIECHCTBUN.

Pasnea 3.3. CoBpemennbie npudopsl u Metoab C3M.

OcHOBHbIE MPOU3BOAUTENN CKAHUPYIOLIUX 30HIOBBIX MUKPOCKOMNOB. PopMaT JaHHBIX B
C3M. Bapuantsl Busyanuzauun C3M  wuzoOpaxenuil. KomumuectBeHHbli ananmus3 C3M
n3o0pakeHni. CTaTUCTUYECCKUI aHaTU3 U300pakKeHHH, MMOJyUYEeHHBIX ¢ momoIpio C3M.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 1,77 64
Jlexumn (Jlek) 0,44 16
[TpakTnueckue 3austus (I13) 1,33 48
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,23 44
Bua xoHTpOJIA: 3aUueT / IK3aMeH 0,0 3ager
Bunst yueGHOI paboTh B 3aueTHbIX B actpoH.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY INIaHY 3,0 81
AyIMTOpHBbIE 3aAHATHS: 1,77 48
Jlexmm (Jlek) 0,44 12
[TpakTuueckue 3anstus (I13) 1,33 36
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,23 33
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«Tepmuyeckuii anaau3 Hanomarepuanos» (b1.B./[B.5.2)

1. Ileap QAMCHMIJIMHBI - (OPMHUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOTO MPEACTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHalIn3a JUIsl KCCIIeI0BaHUsl HAHOMAaTepHaJIoB.

2. B pe3yabraTe Mu3y4YeHUs IUCHMILUIMHBI O0y4YalOLMiici 1O mporpamMmme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnenyromumu oomekyabTypHbIMU (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIOJNb30BAaHUS NPUHIMIIOB M METOAMK
KOMIUIEKCHBIX HCCIICIOBAaHWM, WCIBITAHUA M JAWAarHOCTHKH W3ACIHA M3 HaHOMAaTepHAIIOB U
IpOIIECCOB WX MPOM3BOJACTBA, OOpabOTKM W MoOAM(HKAIMK, BKIOYas CTaHIapTHBIE U
ceprudukanronnsie ucnesitanus (I1K-3);

- CIIOCOOHOCTBIO NPUMEHSTh HABBIKM HCMOJIb30BaHUS (10 PYKOBOJCTBOM) METOJIOB
MOJICIIMPOBAHMS, OICHKH, MPOTHO3UPOBAHHS W ONTHMHU3AIMH TEXHOJOTUYECKUX IPOIECCOB U
CBOMCTB HAHOMAaTEpPHAJIOB, CTAHIAPTH3ALUH U CepTUHUKAINU MaTepraioB u npoueccoB (I[1K-4);

- CHoCOOHOCTHIO TPUMEHSTH HABBIKM WCIIONB30BAaHUS TEXHHYECKHX CPEICTB IS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTWYECKUX IPOLIECCOB MOJIYYEHUS U
CBOMCTB HaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUIL, (YJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u usaenuit u3 ux (I1K-7);

3HamMb:




- KJacCU(UKALMIO METOJ0B TEPMHUYECKOIO aHaJIN3a, (PU3MKO-XUMHUYECKHUE OCHOBBI
TEPMHUYECKOI0 aHaJIM3a MAaTEepHaJIOB, YCTPOMCTBO M MPUHIMUI pPadOThl OCHOBHBIX METOJ/IOB
TEPMHUUYECKOTO AaHANIU3a, BIMSIHHME YCIOBUM IIPOBEIEHUS DHKCIEPUMEHTAa Ha pPE3YJIbTaThl
TEPMUYECKUX METOJIOB aHAJIM3a, BO3MOXKHOCTU M 00JIaCTU MPUMEHEHHs TEPMUYECKUX METOJ0B
aHaJIM3a JUIs UCCIIEN0BaHUsI HAaHOMATEPUAJIOB.

ymemp:

- QHAJIM3UPOBATh pE3yJbTAThl, IIOJYYEHHBIE C IOMOLIBIO PAa3JIMYHBIX METOJIOB
TEPMUYECKOTO aHaIM3a, KOPPEKTHO PACCUUTHIBATh (PU3MKO-XMMUYECKHE (KUHETUYECKHE H
TEPMOJMHAMMUYECKUE) IapaMeTpbl IO JaHHBIM TEPMOIPAaBUMETPUU U U QepeHIraIbHO-
CKaHUPYIOIIEH KaloOpUMETpUH, (OPMYIHPOBATh TEXHHUUECKUE TpeOOBaHMA K OOBEKTaM
WCCIICIOBAHMS.

enademsn:

- NPUHLUIAMHU DPOBEICHMS JKCIEPUMEHTAa W CTAaHAAPTHBIMA METOAMKAMM aHalIu3a
HAaHOMATEpPHAJIOB ~ METOJOM  TEPMOTPaBUMETpHH U  Ju(QepeHInaIbHO-CKaHUPYIOIeH
KaJOpUMETPUHU, METOJaMH TEPMOKHMHETHYECKOrO aHajlu3a, METoJaMH paboThl C HayyHOU
JUTEPAaTypoll M DJIEKTPOHHO-OMOJIIMOTEUHBIMM  pecypcaMd IO  TEOPETUYECKUM U
TE€XHOJIOTMYECKUM aCleKTaM TEPMOTPaBUMETPUUECKOT0 aHAJIM3a HAHOMATEPHAJIOB.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

BBenenne B MeToAbl TEPMHYECKOI0 aHAJIM3a HAHOMAaTepHanoB. Mcropus u 3rarsl
pa3BUTUS TEPMUUECKUX MeTOJ0B aHanu3a. Metoy Jle-1llarense. OcHOBHBIE BUJIbI TEPMUYECKOIO
ananmuza: TT'A, ITA u ACK. IIpunnunuansHoe ycTpoiicTBo aepuBarorpada. OCHOBHBIC 3a/1a4l
KJIACCUYECKUX METOJ0B TEPMHUYECKOr0 aHaiu3a MarepuayioB. (DU3MKO-XMMUYECKHE OCHOBBI
TEPMHUUYECKUX METOJOB aHaln3a. J[MHAMUYECKM M H30TEPMUYECKHE PEXUMBI TEPMHUECKHX
MeTO10B aHanu3a. O0JacTH NPUMEHEHHUS] TEPMUUYECKUX METOJIOB aHaIM3a HAHOMATEPUaJIOB.

Tepmorpasumerpuueckuii anaau3 (TT'A). OcHOBBI METOJIa TEPMOTIPABUMETPUUECKOTO
ananm3za. [Ipunmun ycrpoiictBa npudopa TI'A. Kpussie TT'A. Bocnpon3Boauiaoch U TOYHOCTh
merona TI'A. BnusiHue ycnoBHsl MpoBeNeHMs 3KcriepuMeHTa Ha pe3yibTatel TI'A. CrnocoObl
OTpe/ieNIeHUs] TEMIIEPATYPHBIX UHTEPBAJIOB Pa3IO’KEHHUS BEIIECTB, ONpPEIesIeHuEe MOTEPh MACCHI.
Hcrounnku ommnbok u norpemHocteid B TT'A.

JAudpepeHunaibHO-TepMUYECKHUI aHaJIu3 (ATA). OcHoBBI MeTo/a
T depeHraIbHO-TepMUYECKOro aHanu3a. YpaBHeHue Kupxroda. Ilpunuun ycrpoiictsa
npubopa JTA. Kpussie [ATA. IIpeumymectBa u Henoctarku JITA. TennonepeHoc.
Tepmonapsl: MaTepuansl U cBoiicTBa. [loHsATHE ATaOHa BemecTBa. BimsHue cKOpocTH peakuui
U YCJIOBHS MPOBEACHUS SKCIIEpUMEHTa (pa3Mmep TUris, (GOopMbl aepkarensi, MpoObl, CKOPOCTH
Harpesa, BIUsSHHE aTMocdepsl B meun) Ha ¢opmy aupdepeHunanbHoi kpuBoil. McTouHuku
omn6ok u norpemnoctei B JITA.

Juddepenumnanbuo-ckanupyomas kanopumerpusi (JACK). O6nactu npumeHeHus
JCK). Crioco6sl ornpesiesieHusi TeMIIepaTypHbIX WHTEPBAJIOB Pa3JI0KEHUs BEHIECTB M (Ha30BBIX
nepexonoB. KonnuecTBeHHOe ormpeneneHne TermioBbiX 3(dexToB. VcciaenoBaHne KUHETUKU
pEaKIMii TEPMHUYECKOTO Pa3NIOKEHUs MarepuaiaoB. VICTOYHMKK OMMOOK W TOTPEIIHOCTEH B
JCK. Pazauna mexnay ATA u JICK. CuHXpOHHBIN TEpMUYECKHUI aHATIN3 MaTEpUAJIOB.

Junaromerpus. Xapakrepuctuka Merona. OmnpeneneHre U3MEHEHUH UIMHBI 00pa3IoB
IIPY HArpeBe U OXJIAXKACHUM WU IIPU U30TEPMUUECKOM BbIIEepKKe. TeMnepaTypHblil KOHTPOJIb B
nunaromerpe. Jpomn-kanopumerpus. CriocoObl onpeesieHns TEII0EMKOCTH MaTepHaoB.

KommexkcHble MeTOAbI aHAIM3a HAHOMATEPHAIOB. AHAJINU3 BBIACIUBIINXCA Ta30B.
Coswmemnienne puObopoB Tepmuueckoro ananmza ¢ MK-®Oypee n macc-crekrpomerpamu (MC).
CTA-UK-®ypse: npuniun padotsl U obnactu npumenenus. CTA-MC: npunmmn paboTsl U
o0yacTu MpUMEHEHHUS.

IIpumeHeHne TepMHUYECKMX METONOB /UIS AHAJIH3Aa HAHOMAaTepHuanos. VccienoBanue
IUTABJIEHUST HAHOYACTUI[ METAJJIOB C IIOMOIIbIO TepMHUECKUX MeTonoB aHanuza. CTA
KOMIIO3UIIMOHHBIX  MaTepHalloB. Hccnenosanue KOJIMYECTBEHHBIX  XapaKTEPUCTUK
HAHOMATEPUAJIOB METOJAMHU TEPMUUECKOTO aHanv3a. BnmsHnue pa3nnyHpiXx (HakTopoB (TMPUMECH,



XHUMHUYCCKUC B3aPIMO,Z[eI>iCTBH5[, aTMOC(bepa l'[eT-II/I) Ha TOYHOCTHh KOJIHMYCCTBCHHOI'O N Ka4YC€CTBCHHOI'O
aHaJM3a.

CoBpemMeHHbIe TeHJACHUMH W HalpaBJIeHUs] PAa3BUTHSA TePMHMYECKMX MeTO10B
aHaJIM3a BellecTB W MarTepuanoB. (OCHOBHBIE IPUHLHUIIBI  TEPMOMAarHUTOMETPHH.
TepmoconomeTtpusi. Beicokoremneparypsbiii ontuueckuil JJTA u ero ananoru. Merop nazepHoit
BCIBIIIKK: NPUHIUIMAIBHOE YCTPOICTBO mpubopa, (PU3MKO-XMMHUYECKHE OCHOBBI, NPHUMEPHI
IpuMeHeHus. Meroa rperonux IinT. BICOKOTOYHOE U3MEPEHUE TEIJIOBBIX IIOTOKOB.

4. O0beM y4eOHOM JUCHUILIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eMHUIIAX yacax
O01as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4€OHOMY IJIAHY 3,0 108
AyaMTOpHBbIE 3AHATHS: 1,77 64
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 1,33 48
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,23 44
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bunel yue6HOI paboTh B 3ayeTHBIX B actpon.
eMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCHHUILJIMHBI 110 Y4e0HOMY IJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHS: 1,77 48
Jlexumu (Jlek) 0,44 12
[Tpaktnueckue 3austus (I113) 1,33 36
JlaGopaTopHbie pabOThI - -
CamocrositeibHas padora (CP): 1,23 33
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTauus padoyeii MPporpaMMbl JAMCHUTLIHHBI
«MeTobI JiazepHOii Audpaknuu Uisi u3ydeHnsi Hanomarepuaos» (b1.B.1B.6.1)

1. Heab AUCHUILUIMHBI - TpUOOpETEHNE 3HAHUMN, YMEHUM, BlaJeHUN U (OopMUpOBaHUE
KOMIIETEHIIMI B 00JIaCTH METOJIOB Ja3epHON AU(paKuK Ul aHATM3a HaHOMAaTEepUaJIOB.

2. B pe3yabraTe u3y4YeHUs] IUCHUIUIMHBI OOy4YalOIIMiicd 1O mporpamMme
0akajaBpUaTa J0JI/KEH:

Obnaoame cnenyromumu o0mekyabTypHbiMu (OK), obmenpodeccuonansusiMu (OITK)
u npodeccuonansubiMu (ITK) komnereHusMu:

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTepHaJOB M HAHOCHUCTEM
HEOPraHMYecKol (METAJUIMYECKHX W HEMETANIMYECKUX) W OpPraHu4ecKod (TMOJIMMEpHBIX U
VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, KHUIKHUX, TeEIe0O0pa3HBIX, a’dpPO30JIbHBIX), BKIOUAs
HAHOIUIEHKM M HAHOCTPYKTYPHUPOBAaHHBIE MOKPBITHA, JUISI PELICHHUs] MPOM3BOJCTBEHHBIX 3a1ad,
BJIQJICHHEM HaBBIKAMU BBIOOpA 3THUX MATEpUANOB ISl 3aJlaHHBIX YCIOBUM SKCIUTyaTallld ¢
y4eToM TpeOOBAHUN TEXHOJOTMYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTMYECKUX TocneacTBrid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBIO TPHMEHSATh HABBIKM HCIOJb30BAaHUS TEXHOJOTHYECKUX OIepalui,
000py0BaHNs, HOPMAaTUBHBIX U METOJUYECKMX MaTEpUaJIOB MO TEXHOJIOIMUYECKOH MOJIrOTOBKE
IPOM3BOJICTBA, KAUECTBY, CTAHIAPTU3ALUN U CEPTU(PHUKAIIMA OCHOBHBIX TUIIOB HAHOMAaTEPUAJIOB
Y HaHOCHCTEM HEOPraHW4YeCKOW W OpraHM4ecKOW MPHUPObI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’p030JIbHBIX), BKIIIOYast HAHOIUIEHKH U HAHOCTPYKTYPUPOBAHHBIE MOKPBITHS, a TAKXKE U3JEIUN
Ha UX OCHOBE M IPOILIECCOB IMOJIyYEHUS C IIEMEHTaMHU HKOHOMHUYECKOTO aHaliu3a U Y4eToM
NpaBUI TEXHUKU O€30MacHOCTH, MPOU3BOJICTBCHHON CaHUTApHHU, MOKapHOH Oe30macHOCTH U
HopM oxpanbl Tpyaa (ITK-6);




- CHOCOOHOCTBIO NPUMEHSTHh HAaBBIKM HCIOJIB30BAaHUS TEXHUYECKHX CPEICTB JUIS
U3MEPEHUS] M KOHTPOJISI OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IONYyUEHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YyJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHoMaTepuanoB u uaenuii u3 uux (I1K-7);

3Hamb:

- TEOPETUYECKUE OCHOBBI CTATUUECKOI'0 ¥ INHAMUYECKOIO PaCCEUBAHMSI CBETA;

- YCTPOMCTBO U MPUHLUII pabOTHI JIa3epHBIX aHAJIM3aTOPOB pa3Mepa YacTull;

- BO3MOXXHOCTU M 00JIACTH NPUMEHEHHUSI METOAOB JUHAMUYECKOTO CBETOPACCESIHUS IS
MCCJICJOBAHNsI HAHOMATEPUAJIOB;

ymemy:

- aAHAJIM3UPOBATh M300paXKEHHUs M JIaHHbIE, IOJYYEHHbIE METOAOM JIUHAMUYECKOIO
paccesiHMsI CBETa;

- (hopMyIupOBaTh TEXHUYECKHE TPEOOBAHMSI K 0OBEKTaM UCCIIE0OBaHUS;

enademsn:

- HaBbIKAMM OOpabOTKM W HUHTEpHpeTallud JAaHHBIX, IOJYYEHHBIX METOJ0M
JUHAMHYECKOI'0 PACCEsSHUS CBETA,

- MerojaMd pPabOThl C HAy4YHOM JIMTEpaTypod U 3JIEKTPOHHO-OMOIMOTEUHBIMU
pecypcamu, CBSI3aHHBIMU C IPUMEHEHUEM JIa3epHOM AU paKIUK I aHAJIN3a HAHOMATEPHAJIOB.

3. Kpatkoe coep:kanue ¥ CHUIIIAHBI

1. Bpenenme. /luarHocTMKa M MeTOAbl HMCCJIEI0OBAHUSI HAHOMATEPHAIOB U
HAHOCTPYKTYP

Metoapl onpenenenus pazmepa yactuill. CutoBblii MeToa. CeaMMEHTALMOHHBIA METO/.
Kongykromerpuueckuii  meroa. MeToq MHMKPOCKONMM, PAa3HOBUIHOCTH  MHUKPOCKOIIOB.
TexHHUECKOE OCHAIIEHHE, 00MIasi KOHCTPYKIHUS SIEKTPOHHBIX MUKPOCKOIIOB U XapaKTEPUCTHUKU
uHpOpMaLlMY, MOJy4YyaeMoil C HCHOJb30BAHMEM pA3JIMYHO OCHALIEHHBIX MHKPOCKOIIOB.
Paspemaronias cmocoOHOCT MHUKPOCKOMOB. [lonroroBka oOpa3moB Ui HCCIEIOBaHUS Ha
MHUKpockonax. Onpenenenie  auamerpa  Hechepuyeckux — vactul.  IIpuHIMnNuanbHble
BO3MO>KHOCTH 3JIEKTPOHHBIX MUKPOCKOIIOB B ClIydae UX MPUMEHEHHUs JUIsl aHaJI3a MaTepuaoB.

2. TeopeTn4yecKkne OCHOBBI CBETOPACCESTHUSA

Uctopuss  cBeropaccessHus. OnTuueckuid  auama3oH  3JEKTPOMAarHUTHBIX — BOJIH.
@u3nyecKue OCHOBBI IIPOLIECCOB PACCESHUS M IOIVIOUICHMSI CBETa. YCIOBUS W BHUABI
paneeBckoro  paccestHusl.  PaccestHMe — MalbIMM  YacTULAMH  [OJIIPU30BAHHOTO U
HEMOJISIpU30BaHHOTO  cBeta. PaccessHme Ha  QUIykTyanusix MW yacTUlax. SIBieHwMs,
HaOJII0JAI0LIMECs TIPU PAaCIPOCTPAHEHUH CBETAa B JUCIEPCHBIX CUCTEMaX. YIIPYroe U Heynpyroe
paccesiHue.

3. Teopusi MOJIEKYJISIPHOTO paccessHUS CBeTa

SBnennss  Mangensiitama-bpusuroona  u Pamana.  JlazepHas — CIEKTPOCKONMSA
KOMOMHAIIMOHHOTO paccesiHus. BriHyk/IeHHOe KOMOMHALMOHHOE paccestHue. Mozens JlopeHna.
Teopus Panes monekyinspHoro paccesHus. OcHOBHBIE ciencTBUs Teopun Panes. MonekynspHoe
paccesiHie Ha (QUIYKTyalusiX aHU30TPpONuU B raze. MonekynsipHas pedpakiusi.

4. Iloryomenue U paccessHue cBeTa cheprueckoi yacTuuel (reopus Mn)

CriekTpaibHble XapaKTEPUCTUKU pacCesiHUsI cBeTa Ha chepuyuecKux dacTuiax. BrnusHue
CTPYKTYpbI M (DOPMBI pacceMBaIOMIMX YACTHUIl Ha ONTHYECKHE XapaKTEPUCTHKH JUCIEPCHOMN
cuctembl. OCOOEHHOCTH MHIUKATPUC paccesiHUsI Ha c(pepuuyecKrX 4acTHUIAaX B 3aBHCHUMOCTH OT
pasMepa M ONTHYECKUX MOCTOSHHBIX. BektopHas mauarpamma Mu. Teopus Ppaynrodepa.
MHoroxkpatHoe paccerBanue. CTaTH4ecKoe pacCeMBaHHUE CBETA.

5. luHaMHn4yecKoe pacceBaHHe CBeTa

OcHOBHbIE HJIeM JUHAMHUYECKOTO pacceuBaHUsi cBera. [lapamerpsl omnpeneneHus
METOJIOM JUHAMHYECKOT O CBETOpACCESHUS I'unpoaunamuueckuii quameTp.
OJIEKTPOKMHETUYECKUN  MOTEHUMANI.  JJEKTpOKMHeTndeckue sApieHus. Teopus  JIOC.
MounekynspHas Macca. CpaBHEHHE METOJOB CTaTUYECKOTO U AMHAMHUYECKOTO pacCesSHUS CBETA.

6 CocTaBHBIE 3JIEMEHThI AHAJIN3ATOPOB pa3Mepa YacTHI



Jlazepsl, mpuHIMN pabOTHI Jazepa. Buasl masepoB. AKTUBHAs cpena ja3zepoB. Hakauka,
MEXaHHU3M «HAKa4Ku» j1a3epoB. ONTUYECKUN pe30HATOP. XapaKTEPUCTUKN KA4eCTBA U3TyUCHUS
nazepoB. Jlerektopbl poroHoB. DoTOAMUCCHOHHBIE YeTpoiicTBa. [Ipubop koppemnsiiuuu. Cructema
cueta (pOTOHOB.

7. IIpuHOMNNATBHBIE CXeMbI YCTAHOBOK JIa3ePHBIX aHAJINU3ATOPOB.

[IpuHIMIMATBHBIE CXEMbl YCTAaHOBOK JIA3€PHBIX aHAJIM3aTOPOB KoMmaHuu Fritsch,
Malvern, Horiba u mpouee. IIpubGopbl, 0COOEHHOCTH MOACNICH JIa3EPHBIX aHAJIU3aTOPOB,
JOTIOJTHUTEIbHBIE MOnysu. [IpuMmeneHne Metofa asepHOW audpakuuu i HCCIeTOBaHUS
HaHOMAaTEPHAJIOB.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JUCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSI: 1,33 48
Jlexiuu (JIek) 0,89 32
[TpakTnueckue 3austus (I13) 0,44 16
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 60
Bua xoHTpOJIA: 3aUueT / IK3aMeH 0,0 3ager
Bunst yueGHOI paboTh B 3aueTHbIX B actpoH.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHy 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexmm (Jlek) 0,89 24
[TpakTuueckue 3anstus (I13) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 45
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanusA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Yruepoanbie HaHoMaTepuasb» (b1.B./1B.6.2)

1. Heab AUCHUILIMHBI - TPUOOpPETEHNE 3HAHUN, YMEHHM, BIaJeHUN U (OpMUpPOBaHUE
KOMIIETEHIIMH B OOJIaCTH  yTIJIEpOJHBIX HAaHOMATEPHAJIOB U O3HAKOMJIEHHE C UX CTPYKTYPOH,
CBOICTBaMH, BOZMOKHOCTSIMU TIPUMEHEHHUS.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOIIMiici 1O mporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamye cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivmu (OITK)
u ipodeccronanbabiMu (I1K) kommereHusAMu:

- CHOCOOHOCTBHIO MPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTEepHaJOB M HAHOCHUCTEM
HEOPraHMYECKON (METaJUTMUECKUX W HEeMETAINTUYEeCKHX) W OpraHu4ecKod (MONMMEpHBIX U
VIJIEPOJIHBIX) TPUPOABl  (TBEPABIX, KHUIKHUX, TeEE0Opa3HBIX, a’dpPO30JIbHBIX), BKIOUAs
HAHOIUJICHKA M HAaHOCTPYKTYPHPOBAHHBIC TMOKPBITHS, JJIs PEIICHUS MPOU3BOJCTBEHHBIX 3aiad,
BJIQJICHHEM HaBBIKAMU BBIOOpA STUX MaTEepUAOB JUIsl 3aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
y4eTOM TpeOOBaHUI TEXHOJOTMYHOCTH, SKOHOMHYHOCTH, HAJEKHOCTH W JIOJITOBEYHOCTH,
9KOJIOTMYECKUX TocieacTBrid ux npumeHenus (I[1IK-5);

- CIOCOOHOCTHIO TPHMEHATHh HABBIKUM HCIIOJNB30BAHUS TEXHOJIOTHUYECKHUX OMEpallnid,
000pyI0BaHNs, HOPMAaTUBHBIX U METOJUYECKHX MaTepUaIOB MO TEXHOJIOTMYECKON MOArOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3ANNN U CEPTU(UKAIIMYA OCHOBHBIX TUTIOB HAHOMATEPHAIIOB
Y HaHOCHCTEM HEOPraHW4eCKOW W OpraHM4ecKOW MPHUPOAbI (TBEPABIX, KUAKUX, reie00pa3HbIX,
a’PO30JIbHBIX ), BKJIIOYAsi HAHOIICHKH ¥ HAaHOCTPYKTYPUPOBAHHBIC TIOKPBITHS, 4 TAKKE U3CIUI




Ha UX OCHOBE U IIPOLIECCOB IOJIIyYEHHs C IJIEMEHTaMH DKOHOMHYECKOTO aHaJIW3a U Y4ETOM
NpaBUI TEXHUKU O€30MacHOCTH, MPOU3BOJICTBECHHON CaHUTApHHM, MOKApHOH O€30macHOCTH U
HopM oxpanbl Tpyaa (ITK-6);

- CIIOCOOHOCTHIO IPUMEHATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKHUX CPEACTB JUIS
MU3MEpPEHUS. M KOHTPOJIS OCHOBHBIX IapaMETPOB TEXHOJIOTMYECKUX IPOLIECCOB IOJNYYEHUS U
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaaoB u usnenuit usz uux (IIK-7).

3HaMb:

- MoauUKalMKU yriepoja, CTPYKTypy M CBOWCTBA YIJIEPOJIHBIX HAaHOMAaTEepHAJIOB,
BO3MO>KHOCTH MX MCIIOJIb30BaHUS;

ymemy:

- HCIIOJIb30BaTh pa3jIMyYHble WCTOYHUKHA WHGOpPMALMU Ui TOJYyYEHHsS] CBEICHHNA O
HOBEHIIMX MCCIEIOBAHUAX B 00JIACTH YIIIEPOIHBIX HAHOMATEPHUAJIOB;

- KpUTHYECKHU aHAIM3UPOBATH HAYYHBIE Iy OINKALINY;

gnademsn:

- HaBBIKaMH TIOJTOTOBKH aHAIUTHYECKUX 0030POB COBPEMEHHON HAYyYHOH JIUTEPATyphl B
00J1aCTH yIiIepoIHBIX HAHOMATEPUAIOB B YCTHOM M MUCBMEHHOM (opme.

3. KpaTkoe coep:kanue A1 CUUIIAHBI

1.BBenenue. Knaccnpukanus yriiepoaHbIX HAHOCTPYKTYP

AmnorponHsle Moaudukanuu yriaepona OCHOBHBIE TOHSTHS KBAHTOBOM —XUMHH.
['mbpuauszanus aTOMHBIX OpOMTajel W MHOroodpasue aUIOTPOMHBIX MOJUPHUKAIMA U
XUMHYECKHX COCNWHEHWH yriepoaa. Anma3 W ankasbel. ['padur, rpadeH, apeHbl, alKeHBI,
KapOuH, ajakuHbl. CMelIaHHbIe U IPOMEXYTOUYHbIE AJUIOTPOIHbIE MOUBHUKALIMY YIIIepoa.

2. YriiepoaHble HAHOTPYOKH

Ucropusa otkpbituss YHT. llonsATHe OAHOCTEHHBIX W MHOTOCTEHHBIX YIJIEPOIAHBIX
HaHOTPYOOK. MHopmanus 06 ux crpoeHun u meronax noiyudeHus. CTpyKTypHbIE CBOWCTBA.
XUpaabHOCTh HAHOTPYOOK. DJEKTPOHHBIE CBOMCTBA HAaHOTPYOOK. OJEKTPOHHBIE CBOMCTBA
rpadgutoBoil 1IOCKOCTH. MexaHudyeckue CBOMCTBa. YHpyrue CBOWCTBAa  YIVIEPOJIHBIX
HaHOTPYOOK.  DIEKTpOMEXaHWYEeCKHe CBOWCTBA  yIJIepoJHBIX  HaHOTpyOok. IloHsTHe
xupaigbHOocTU. OOCYyXJIeHUE B3aUMOCBSI3U XMPAJIbHOCTU M (PU3MUECKUX CBOWMCTB YTIJIEPOJIHBIX
HaHOTPYOOK. [IprMeHeHue yriaepoJHbIX HaHOTPYOOK. TOKCMUYHOCTh HAHOTPYOOK.

3.DyaepeH

Hctopus otkpsiTus ¢yuiepeHoB. Kinacteps! yrineposaa. YcraHoBka u MeToAukH Puuapia
Cmomnmu. Otkpeitus bakmuncrepa @ymiepa. Ilonsitue o Qymnepenax. Teopema Diinepa u
CTPYKTypa MOJeKyld (yJjgepeHoB U yIiaepoJHBIX HaHOKJIAcTepoB, (ynaepeHonoo0HbIe
CTPYKTYpbl B JKHBOM Tpupoje. YTIJepoJHble KiacTepbl ¢yiuiepounHoro tuma. CHHTE3,
MOJIU(PHUIMPOBAHUE, UCTIOIb30BAHUE (PYIIIEPEHOB.

4.T'paden

ITonsarus rpadurta, rpadena, okcunaa rpadeHa, cTpoeHre U ocoOble CBOMCTBa rpadeHa.
Xumuyeckoe MoauduiupoBanue rpadena. «I'padeHoBas» snekTpoHHKA. MHOTOCIONHBIN
snutakcuanbuelii  rpagen (MEG). Crpykrypa, »I€KTpUYECKHE CBOMCTBA, MeEXaHHYECKHe
CBOICTBa, BOBMOKHOCTH MPUMEHEHUS B JIEKTPOHUKE

5. Hanoaamas.

[lonsiTst HaHOanmMaza, CTPOEHHWE M OcCOObIe CBOWCTBAa HaHOAnIMasza. TeXHOJIOTus
MIOJIy4Y€HHUsl JIETOHALMOHHBIX HaHoaniMa30B. OUMCTKa HaHOAJIMa30B OT IpUMeced. Meromabl
KOHTPOJISI CTENIEHH YHCTOTHI I€TOHAIIMOHHBIX HaHoaiMazoB (JJHA). [lonydyenne HaHOaIMa3HBIX
cycnensuil. Ctpykrypa JJHA. [Ipaktnueckoe ucnons3oBanue JJHA.

6. KoMno3uTsl, coaep kainime yriepoaHble MAaTepHAJIbI

Marepuansl W KOMIO3MTHI Ha OCHOBE YIJEPOJIHBIX HaHOTpyOok. Ilomumepsr u
KOMITO3UTHBIE MaTepuabl HA OCHOBE JPYT'HX YII€POJHBIX HAHOCTPYKTYP.

7. HeyriieponHble HAHOTPYOKH.


http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_7/%F4%F3%EB%EB%E5%F0%E5%ED.pdf
http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_1/%E3%F0%E0%F4%E5%ED.pdf
http://www.nanometer.ru/2009/10/13/12554541834179/PROP_FILE_files_3/%ED%E5%F3%E3%EB%E5%F0%EE%E4%ED%FB%E5_%ED%E0%ED%EE%F2%F0%F3%E1%EA%E8.pdf

[TonsTe HeyriepoaHbIX HAHOTPYOOK. (DYHKIIMOHAIBHBIE CBOMCTBA W MPAKTUYECKOE
UCIIOJIb30BAaHUE PA3IMYHBIX HEYTJIEPOIHBIX HAHOTPYOOK.
4. O0beM y4eOHOM JUCHUILIMHBI

Bupl yaeOHO# paboTh B 3aueTHBIX B akanewm.
eUHHIIAX yacax
O01as TPY10€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3ausrtus (I113) 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,67 60
Buj1 kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunel yue6HOI paboThI B 3ayeTHBIX B actpon.
eIMHULIAX yacax
Oo6masi Tpy10eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHS: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3anustust (I113) 0,44 12
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 1,67 45
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager

AHHOTauus padoyeii MporpaMMsbl JTMCHUTLIMHBI
«Hanomarepuausl B papmanetuke» (b1.B.JIB.7.1)

1. leap AMCHMIJIMHBI - 03HAKOMHUTH CTYACHTOB C INEPCIEKTUBHBIMU HAINPaBICHUSIMH
OpPUMEHEHUs HaHOMaTepuajoB B ¢apMaleBTHKE M NpodJeMaMu  CO3JaHHMsl  HOBBIX
JIEKapCTBEHHBIX CPEJCTB, IaTh MOHIATHE 00 OCHOBAX 00MIEH (apMaKoJIOTHH, TOKa3aTh OCHOBHBIC
HalpaBJIeHUsT M MOJAXOJbl K pa3paboTKe HaHOYACTUI[ M HAaHOMATEpUAOB s (apMaleBTHKH,
JaTh TIPUMEPBI KOHKPETHBIX Pa3pa00TOK HAHOMATEpHaJOB JUIS HAINPABIEHHOTO TPAaHCIOPTa
BEIIIECTB M JIEKApCTBEHHBIX CPEACTB, COACPIKALIMX TaKMe HAaHOMAaTepHaIbl.

2. B pe3yabraTe wu3yYeHUs IUCHMILUIMHBI OOYy4YalOLIMiici 1O mporpamMme
0akajaBpuaTa J0JIKEH:

Obnadamye cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccuonansubivu (OITK)
u npodeccuonansubiMu (ITK) komnereHusmMu:

- CHOCOOHOCTBIO HCITONIb30BaTh Ha MPAKTUKE COBPEMEHHBIC IPEJICTABICHUS HAYK O
CBOMCTBAaX BEIECTB U MAaTEPUAIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJJHO
U JIBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEPHAaJOB, B3aWMOJICHCTBHU
HaHOMAaTepHaJIOB M HAHOCHCTEM C OKpYysKaromer cpenoit (I1K-2);

- CIIOCOOHOCTBIO TPHUMEHSATH OCHOBHBIE THITBI HAaHOMATEPUAIOB ¥ HAHOCHCTEM
HEOPraHMYecKol (METAJUIMYECKHX W HEMETANIMYeCKUX) M OpPraHu4ecKod (MOJIMMEpHBIX U
VTJIEPOAHBIX) MHPHUPOABI (TBEPABIX, JKUIKUX, Tele00pa3HbIX, a’pO30JIbHBIX), BKIIOYas
HAHOIUIEHKM M HAHOCTPYKTYPHUPOBAaHHBIE MOKPBITHA, JUISl PELICHHUs] MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHNEM HaBBIKAMH BBIOOpAa STHUX MaTEPUAIOB IS 33aJaHHBIX YCIOBHHA OJKCIUTyaTalliH C
y4eToM TpeOOBaHUN TEXHOJOTHYHOCTH, SKOHOMHUYHOCTH, HAJEKHOCTH U JOJTOBEYHOCTH,
9KOJIOTMYECKUX TocieacTBrid ux npumeHenus (I[1IK-5);

3HaMb:

- IEPCIIEKTUBHBIC HAIIPABIICHHSI TPIMEHEHHSI HAHOMATepHAIIOB B MEHMIINHE;

- OCHOBBI 001Iel (papMaKoIOruy U aKTyalbHbIE MPOOJIEMBI, CBSI3aHHBIC C CO3/IaHUEM H
NPUMEHEHHEM HAHOCUCTEM U HAaHOMATepHAaJIOB i (hapMalieBTUKH;

- IpUMEpbl HAHOMATEPUAJIOB JIJIs1 HAIIPABICHHOTO TPAHCIIOPTA BELIECTB,




ymemn:

- QHAJTM3UPOBATh HAYYHYI0 MH(POPMALIUIO TIO CO3aHMIO, UCCICIOBAHUIO U IPUMEHEHHIO
HaHOCHCTEM M HaHOMAaTepHaJIoB [yl (hapMalleBTHKY;

- TpPUMEHSATh TEOpEeTHYEeCKHe 3HaHUS 00 OCHOBHBIX TOAXOJaX K pa3paboTke
HaHOMATEepHAJIOB U MEIUIMHCKOIO INPUMEHEHUS JUIsl pElIeHHs] HCCIeI0BaTeIbCKUX |
NPUKIIAIHBIX 33/1a4;

gnademsn:

- CHOCOOHOCTBIO K KPUTHUECKOMY aHAJIM3y W OICHKE COBPEMEHHBIX HayYHBIX
JOCTIDKEHUH B 00NacTHM  CO3JaHMsl, MHCCIENOBAaHUS U NPUMEHEHHMs HAaHOCUCTEM W
HaHOMAaTepHaJIoB Jyisl (hapMaIeBTHKH;

- CIIOCOOHOCTBIO OLICHUBATH MEPCIEKTUBBI IPUMEHEHHUs HAHOYACTHIl 1 HAaHOMAaTepHaloB
JUISL CO3/IaHUs JISKAPCTBEHHBIX MPENapaToB, MPEIHA3HAYCHHBIX IS pa3IMYHbIX ITyTel BBEACHUSI.

3. Kpatkoe coep:kanue ¥ CHUIIAHBI

1. IlepcneKTHBHbIE HANpPaBJeHUS NMPUMEHEHHs HAHOMATEPHAJIOB B MeIHMIUHE.
Menununa, HaHOMEIUIMHA, HAaHOOMOTeXHoJOorus. PocT HayuyHBIX HcciaenoBaHUN B 001acTH
HaHOMATEpPHAaJOB Ui MeAunuHBL. ONEHKH pocTa pbIHKA HAaHOMEOUIMHBEL —[lepcrexkTHBHBIC
HalpaBJIeHUs] HAaHOMEIULMHBI: UMIUIAHTUPYEMbIE YCTPONCTBA; MMILIAHTUPYEMbIE MaTepHalbl;
MaTepuaibl M YCTPOMCTBA ISl XUPYPIUWHW; JWATHOCTHKA WM BU3yalu3alus; (apMareBTHKA.
[Tpumepbl 3apyOeXHBIX M POCCHMCKMX pa3pabOTOK B OSTHX HampaBieHusx. IIpobiaembl
HaHOMEIUIIUHBI.

2. Co3nanue HOBBIX JIEKAPCTBEHHBIX CPEACTB HAa OCHOBE HAHOYACTHI M
HaHoMmaTepuaJjoB. [lonstue nexapcTBeHHOTO cpenctBa. OCHOBHBIE U BCIIOMOTAaTENIbHBIC
KOMIIOHEHTBI JIEKAPCTBEHHBIX CPEACTB. OTalbl CO3JaHUS HOBBIX JIEKAPCTBEHHBIX CPENICTB.
Mexnaynapoansie crangaptel GLP, GMP, GCP. JlekapcTBeHHBIE (OPMBI, UX KITACCHU(PUKAIIHSL.
XapakTepuCTUKN 0€30I1aCHOCTH JIEKAPCTBEHHBIX CPEICTB.

3. JlexkapcTBeHHOe BelIeCTBO MW OpraHu3M. I[IpOHMKHOBEHHE BEIIECTB YeEpe3
O6uonornyeckne MemOpanbl. IloHsTHEe ruUcTOremaruyeckux OaprepoB. IlyTu BBeneHuUs
JICKApCTBEHHBIX BEIIECTB — WX KJIACCH(HKAIMS, JOCTOMHCTBA, OTPAaHUYCHHUS M HEJOCTATKH.
PacnpeneneHue nekapcTBEHHBIX BeIIECTB B opranusme. [lemonupoBanue. buotpancdopmarus
JICKapCTBEHHBIX BeEUIECTB. BBIBeleHUE JIEKapCTBEHHBIX BemiecTB. [lo00yHOE W TOKCHUYECKOe
JieiicTBUE JIEKapCTBEHHBIX BellecTB. HampaBlieHHBIH TpaHCIOPT JIEKAPCTBEHHBIX BEIIECTB Kak
BO3MOXXHOCTh CHU3UTH MM0O0YHOE JeiicTBue. [IpuHINT «HE HaBpeIn».

4. Bonipochl TOKCMYHOCTH HAHOYACTHIl M HAHOMaTepHuaJioB. [Ipo0ieMbl TOKCHYHOCTH
BellecTBa B HaHOpa3MepHOM cocTosiHuu. Hanorokcukonorus. OcoOeHHOCTH OMOJIOrMYECKOTo
neiictBuss HaHowacTull. [IpuMepsl AaHHBIX O TOKCHMYHOCTHM HAHOYACTHIl METAJIJIOB, OKCHJIOB
METaJUIOB U HEMETAJIOB, YTJIEPOJAHBIX HAHOTPYOOK M (YJUIEPEHOB, CPAaBHEHHE C TOKCHYHOCTHIO
BEIIIECTB B PaCTBOPE U B BHJI€ MUKPOUYACTHII.

5. Heopranmuyeckue HaHoOYacTHUBI. Vcrionp30BaHEe HAHOYACTHIl METAJUIOB B KAUECTBE
OaKTepUIMIHBIX areHTOB. MarHUTHbIE HAHOYACTHIIBI. MAarHWTHO-)KUIKOCTHAs THUIETEPMHUS
omyxosneii. Hanowactumpl 3010Ta U QoToguHaMudeckas tepamus. [IponsBogHbie (yisiepeHoB.
[Topuctble HeOpraHMYeCKHMEe HAHOYACTHUIIBI KaK HOCHTENIM JIEKAPCTBEHHBIX  BEIIECTB.
[TepcniekTHBBI HEOPTaHMYECKUX HAHOYACTHUI] KaK HOCHUTENICH Il HAIpPaBICHHOTO TPAHCIOPTA
JIeKapCTBEHHBIX BEILECTB.

6. JlumocoMbl W [pyrue AaccoUMaThbl MOBEPXHOCTHO-AKTHBHBIX BelIECTB.
JIOCTOMHCTBA U HEIOCTATKH JIMIIOCOMHBIX (hopM npenapaTtoB. OcoOEHHOCTH JTUMOCOMHBIX (OPM.
OCHOBHBIC KOMIIOHEHTHI, HCIIOJIb3YEMBIE ISl TTOJYUYCHHUsT JTUTIOCOMHBIX TpenapartoB. [Ipumepst
JIMIIOCOMHBIX MPENapaToB s pa3IMyHbIX IMyTel BBEACHUS U JICUEHUS Pa3IMUHBIX 3a00JIeBaHUI.
[lpumeHeHHe JPYTHX acCOIMATOB TIOBEPXHOCTHO-aKTHUBHBIX BEIIECTB KaK HOCHTENEH
JIEKApCTBEHHBIX BEIIECTB - MMILEUISIPHbIE JICIIMTUHOBBIE TeJH, MHKPOIMYIJIBCUH, >KUAKHE
KPHUCTAJLIBL.

7. TIlonuMmepcoaepikamipe HAHOYACTHLIBI M HaHoMaTepuaabl. [lommmepst,
paspelIeHHble JUIsl MEIUIUHCKOro NMpuMeHeHHs. HaHokancynbl, HAHOYaCTHIBI € MOJUMEPHBIM



MOKPBITHEM, MOJUMEpHbIE MHULE/Ibl. JleHapumepbl. KoHbOraThl JE€KapCTBEHHBIX BEIIECTB C
NOJIMMEPHOM MoJeKyoil. Mukpokancyisl. [IpuMepsl pa3paboToK JIEKapCTBEHHBIX MPENapaTos,
COJIepXKaIINX HAHOCTPYKTYpPbI IOJUMEPOB.

8. Jlpyrue HaHo4acTHMUbI U HaHoMaTepuajbl. Hanosmynbcuu. TBepapie TUNHIHBIC
HAHOYACTHIIBI: CTPOEHHE, CBOICTBa, MpHUMEphl HCIoNb30BaHUsI. KyO0ocoMbl M T€KCOCOMBI.
[uknoaeKkCTpUHBl W APYrue cynpamosieKyisipHble cuctembl. Hanokontednepsr u3 JIHK.
bnwxkailimime W OTHaJNeHHbIE MEPCIEKTUBbl MPUMEHEHUS HAHOYACTUII U HAHOMATEpPUAIOB B
MEJULIHE.

4. O0beM y4eOHOM AUCHUILIMHBI

Bupl yueOHO# paboTh B 3aueTHBIX B akanewm.
eIUHHIIAX yacax
O01as TPyA10eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY TLUIaHY 3,0 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexmm (Jlek) 0,89 32
[TpakTnueckue 3austust (I113) 0,44 16
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,67 60
Buj kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunel yue6HoI paboTh B 3ayeTHBIX B actpon.
eIMHULIaX yacax
Oo6masi Tpy10eMKOCTh TUCIHIIJIMHBI 10 Y4e0HOMY MJIAHY 3,0 81
AYJAUTOPHBIE 3aHATHSL: 1,33 36
Jlexruu (JIek) 0,89 24
[TpakTnueckue 3austus (I113) 0,44 12
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 1,67 45
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTauus padoyeii MporpaMMsbl JUCIUTLIMHBI
«Toxcukonorus u HaHorokcukoaorus» (b1.B.J[B.7.2)

1. Heab TUCHUIUIMHBI - (HOPMUPOBAHHE y CTYIEHTOB MOHSATHS O PA3JIUYHBIX acCIEeKTax
TOKCHYECKOTO JAEUCTBUS HAHOYACTUIl M HAHOMATEPUAJIOB, MEXaHU3MaxX UX JNEHCTBUS Ha KUBBIE
CUCTEMBI U CIIOCOOHOCTH K OLIEHKE PHCKa IPpU paboTe ¢ HAaHOMaTepualaMH.

2. B pe3yabraTe Mu3y4YeHUs IUCHMILUIMHBI O0y4YalOLMiici 1O mporpamMmme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnenyromumu oomekyabTypHbIMU (OK), obmenpodeccnonansubivu (OI1K)
u npodeccruonanbHbiMu (1K) komnereHusaMu:

- CHOCOOHOCTBIO MCIIONIb30BaTh Ha MPAKTUKE COBPEMEHHBIE IPEICTaBICHUS HAYK O
CBOWCTBaX BEIIECTB U MATEPHUAIOB IPH MEPEX0JIe UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JIBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIECTB M MAaTepHUajoB, B3aUMOJIEHCTBUU
HaHOMATEPHAJIOB U HAHOCHCTEM ¢ OKpyskaroreit cpenoit (ITK-2);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIC THIIBI HAaHOMAaTEpUAIOB M HAHOCHCTEM
HEOPraHMYeCcKOl (MeTaJUIMYeCKUX W HEeMETANIMYECKMX) W OpraHu4ecKod (MOJIMMEpHBIX U
YIJAEPOIHBIX) TPUPOABI  (TBEPABIX, IKUJAKHX, TIele00pa3HbIX, adpO30JIbHBIX), BKIIIOYAs
HAHOIUICHKA W HAHOCTPYKTYPHUPOBaHHBIE MOKPBITHS, JUTSI PEIICHHs POM3BOJICTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKAMM BBIOOpA STHUX MaTEpUAIOB JJIS 33aJaHHBIX YCIOBHH OSKCIUTyaTalliu ¢
YU4eTOM TpPEeOOBAHWUH TEXHOJOTHYHOCTH, ASKOHOMHUYHOCTH, HAJECKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX MocencTBUi ux npumenenus (IK-5);

3Hamy:

- OCHOBHBIE TIOHATHS TOKCUKOJIOTHH U HAHOTOKCUKOJIOTHH;




- MeXaHWU3Mbl JeHcTBUS HauOoliee pacHpOCTPAHEHHBIX TOKCHUYHBIX BEIIECTB U
AHTU/OTOB;

- 0COOEHHOCTH JACMCTBUSI HAHOYACTHI] HA )KUBBIE CUCTEMBIL;

ymemn.

- MpaBWIbHO OIEHUBaTh PHUCK NpU paboTe C pa3IuuHbBIMM HAaHOYACTUIIAMH U
HaHOMAaTepHUaJIaMH,

- BBIOMpaTh CpEICTBAa 3alUThl, HEOOXOAUMBbIE TpU paboTe C Ppa3IUuYHBIMU
HAaHOCUCTEMaMHU U HaHOMaTEpUaJIaMH;

gnademsn:

- nH(popManHend 0 TOKCUYHOCTH HEKOTOPHIX BUI0B HAHOYACTUIl U HAHOMATEPUAJIOB,;

- HaBBIKAMH aHaJlIM3a COBPEMEHHOW HAy4YyHOM JHUTEepaTyphl B OOJIACTH TOKCHYHOCTHU
HaHOMaTEPUAJIOB.

3. KpaTkoe coaep:kanue JUCHUILINHBI

1. BBeaenme u oOcCHOBHble MOHATHA. OrpeneneHe TOKCHUKOJIOTHH, Ppa3Jelibl
Tokcukosioruu. Mcropus Tokcukonmoruu. IloHsitue o BpenHOM BemniecTBe. TOKCHMUHOCTh H
omacHocTh BemiecTBa. llonsitne no3el. Kpuswie «noza-adpdexr». Buapl Tokcndyeckux m03 u
koHneHTpauuii. I[lopor Bpemnoro aeiictBus. Ilonarue IIJAK. TonepantHocts. IloHsiTue
romeocras3a. Knaccudukanus orpasnenuii. Octpoe n XpoHUYeckoe oTpamieHue. OTnaneHHbIC
MOCJIE/ICTBHUSL.

2. JlelicTBMe TOKCHYHBIX BellecTB Ha opraHu3sM. OCHOBHBIE TYTH IOCTYIUICHUS
TOKCHYHBIX BellecTB B opranu3M. Kmaccudukanus TOKCHYHBIX BEIIECTB MO ACHCTBHIO Ha
OpraHusM, MO W30UPATEIBHON TOKCHYHOCTH. OQPGEKThl IpH IIOBTOPHOM  BBEJICHUH.
KomOuHMpoBaHHAsT TOKCHYHOCTh. MOJEKYISpHbIE MEXaHU3MBbI JIEHCTBUS TOKCUYHBIX BEIIECTB.
ATOHHCTBI U @aHTarOHUCTHI pelenTopoB. [IpuMepbl TOKCUKAHTOB-arOHUCTOB M @HTATOHUCTOB, UX
MUIIEHU U 3P HEKTHI.

3. Jerokcukamuss U aHTHAOTHI. Ilepuonsr otpamnenus. OOLIME NMPUHIUIBI JICYCHUS
orpaBicHUM. CTUMyJIAIUS €CTECTBEHHOM JETOKCHKAaluHu. VCKyccTBeHHas NIeTOKCUKalus
opranusma. [Ipumenenue antunoroB. Kinaccudukanust aHTUA0TOB U IPUMEPHI.

4. TIlpumepbl TOKCHYECKOI0 JelCTBUA BellecTB. TOKCHUECKOe AEHCTBHE HEKOTOPBIX
BEILIECTB HEOPraHMYECKOTO IMPOMCXOXKIACHUSA: MOHOOKCH]I YIVIEpOJA, OKCHABI a30Ta, OKCHIBI
Cepbl, KHUCIOTHI W IIEJOYH, (PTOp, MBIMIBAK, TsKENble MeTaibl. Tokcuyeckoe JeicTBue
HEKOTOPBIX OpPraHMYEeCKHMX BEUIECTB. OJHOATOMHBIE CHOUPTHI W  TJIMKOJM, AaleTOH,
dochopoprannyeckue necTuuAbl, KohenH, HUKOTUH. TOKCHHBI O6JI€IHOM MOTaHKU ¥ MyXOMODA.
TokCUHBI 3M€11 U CKOPITHUOHOB.

5. IlonsiTHe W 3ajayM HAHOTOKCUKOJOrMH. VcTopus HaHOTOKCHKOJOrMH. [Ipumepsl
OCTPOTO U XPOHUYECKOTO JACHCTBUA BhicOKoAuCcTepcHOU mbutn. O630p ['tonTepa OGepaopcTepa
«HaHOTOKCUKOIOTUA: HOBas JUCLUIIIMHA, BO3ZHUKAIONIAA M3 U3YYEHHUS YACTHI] CBEPXMAJoOro
pa3mepay». Pacnipenenenve yactull npu MHransauuu. Biausaue pasmepa u GopMbl HAHOYACTHUL] —
npuMepbl. OcoOEHHOCTH AEHCTBHS YaCTHIl B HAHOPAa3MEPHOM COCTOSIHUU. OpraHbl-MUIIEHU IS
HaHouyactull. OIlleHKa pUCKa NOpH BO3JACHCTBUM HaHOMarepuasioB. OrpaHuyeHHs Ha
UCIOJIb30BaHUE HaHOMaTepuaioB. MeTobl OIleHKH 0e30macHOCTH HaHoMaTepuanoB. CpeacTaa
3alUTHl IpU paboTe ¢ HaHOMAaTepHalaMu.

6. Ilpumepbl TOKCHYECKOro JAeiicTBUSl HaHoyacTHl. ToKcuueckoe JeicTBue
HAaHOYACTHI] METAJUIOB, YIJIEPOJAHBIX HAHOYACTHUI, OKCHJHBIX HAHOYACTHIl, IOJUMEPHBIX
HAHOYACTHII.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bunsl yueOHOM paboThI B 3ayerHBIX B akanem.
eIMHUIIAX Jacax
OO0mast TpyA0€MKOCTb JMCHHMILIMHBI 10 Y4eOHOMY ILIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 1,33 48
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3ansartus (I113) 0,44 16




JlaGopatopHble paboThI - -
CamocrositesibHas padora (CP): 1,67 60
Bui kKoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3ayer
Bupl yueOHO# paboThI B 3auetHbIx B actposn.
SAMHUIAX yacax
O01as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4eOHOMY IJIAHY 3,0 81
AYJIUTOPHBIE 3aHSATHSL: 1,33 36
Jlekiuu (JIek) 0,89 24
ITpaktnueckue 3ansatus (113) 0,44 12
JlaboparopHbie pabOTHhI - -
CamocrositesibHas padora (CP): 1,67 45
Bu koHTpoOJIsI: 3a4eT / IK3aMeH 0,0 3ayer

AHHOTanusA padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«MarnutHnbie HaHOMaTepuaas» (b1.B.JIB.8.1)

1. Ileabp QMCHMIVIMHBI - (OPMHUPOBAHUE Y CTYAEHTOB KOMIUIEKCHOTO MPEACTABICHUS O
BO3MOXKHOCTSIX TEPMHUECKOT0 aHAJIN3a JUIs UCCIeI0BaHUSI HAHOMAaTEpHUaJoB.

2. B pe3yabraTe Mu3y4YeHUs IHCHMIUIMHBI OO0y4YaloLMiici 1O mporpamMmme
0akajaBpUaTa J0JIKEeH:

Obnadamys cnenyromumu oomekyabTypHbiMU (OK), obmenpodeccnonansubivu (OI1K)
u npodeccuonansubiMu (I1K) komnereHmsIMu:

- CIIOCOOHOCTBbIO HPUMEHSTh HABBIKM HCIOJIb30BaHUS (1OJ PYKOBOJCTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, MMPOTHO3UPOBAHUS U ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLECCOB U
CBOICTB HAHOMATEPUAIIOB, CTAHAAPTH3ALUH U cepTuHKaiun MaTtepuanos u mpoueccos (I1K-4);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE THWIIBI HAHOMAaTEpPHAJOB M HAHOCHUCTEM
HEOPraHMYecKoW (METAJUINYECKUX M HEMETAIJIMYECKUX) M OpPraHM4ecKoi (MOJMMEpHBIX |
VIJIEPOAHBIX) MHPUPOABI (TBEPABIX, JKUIKUX, Teleo0pa3HbIX, ad’dpO30JbHBIX), BKIIOYas
HAHOIUIEHK! M HAaHOCTPYKTYPHUPOBAaHHBIE TOKPBITHS, AJI PELICHUS NMPOU3BOACTBEHHBIX 3ajady,
BJIQ/ICHHEM HaBBIKAMU BBIOOpA ATHUX MATEpUAIOB JUIsl 3aJaHHBIX YCJIOBHUH AKCIUTyaTalld C
y4eToM TpeOOBaHUN TEXHOJOTMYHOCTH, SKOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTUYECKUX nocieacTBuii ux npumenenus (I1K-5).

3HaMb:

- THUOBl MarHUTHOTO YTOPSIOYEHHUS M KIACCU(PUKALUIO MarHUTOYIOPSAI0UYEHHBIX
MaTEepHaoB;

- OCHOBHBIE XapaKTEPUCTUKH (Peppo- U pepprUMarHuTHBIX MaTepUAIIOB;

- CBSI3b MAaKpPOCKONMYECKUX MAarHUTHBIX XapaKTEPUCTUK C BHYTPEHHEH CTPYKTypoi
MaTepuana;

- CYIIECTBYIOIIME W  MEPCHEKTHUBHBbIE  O0JAaCTH  NPUMEHEHHs  MAarHUTHBIX
HAaHOMAaTEpHAaJIOB;

- crocoObl MOJYYEHHUS OCHOBHBIX THMIIOB MAarHUTHBIX HAaHOMAaTEpUAJIOB U OCOOEHHOCTH
BbIOOpa MeTo/1a AJisl o0ecriedeHns TpeOyeMbIX MarHUTHBIX CBOMCTB;

ymemn:

- TEOpEeTUYECKH OLIEHWBATh MAarHUTHBIE XapaKTEepPUCTUKU HOBBIX ¢eppo- H
(beppUMarHUTHBIX MaTEPUAIOB OCHOBHBIX KJIaCCOB;

- NPOM3BOAUTH OOOCHOBaHHBIK BBHIOOP COCTaBa, CTPYKTYpbl M CHoOcoOa MOIy4YEHHS
MarHUTHBIX HAHOMAaTEPHAJIOB Il KOHKPETHBIX 00acTeil MpuMeHEHUS;

- TMpPOBOJUTH aHAJIM3 MArHUTOMETPUYECKHX MCCIEIOBAaHUN U COMOCTAaBJICHHUE HX
pE3yJIbTaTOB C COCTABOM U CTPYKTYpPOM MCCIEI0BAaHHBIX MAarHUTHBIX HAHOMATEPHAJIOB;




- NPUMEHSATh TEOPETUYECKHWE 3HaHWS B O0JACTHM MarHeTH3Ma HaHOMAaTepUajoB IS
peLICHUsT HUCCIENOBATeIbCKUX M NPUKIAAHBIX 3a1a4, B TOM 4YHCIEe B 00JIAacTH HAyKd O
HaHOMaTepHaJlax U HAHOTEXHOJIOTUU.

enaodemsn:

- HABBIKaMU ITOJIyYEHUSI OCHOBHBIX KJIACCOB MarHUTHBIX HAHOMATEPHUAJIOB;

- METOJIOJOTMYECKUMHU IMOJXO0JAMU U HABBIKAMH BBISIBJICHHUSI B3aUMOCBA3EH CTPYKTYPBHI,
CBOMCTB U TEXHOJIOTMH IOJIYYEHNSI MATHUTHBIX HAHOMATEPHUAJIOB;

- HaBbIKAMM OCBOCHMS M IPHUMEHEHHS HOBBIX METOJOB HCCIIEIOBAaHUS MATrHUTHBIX
CBOMCTB HAHOMAaTEPHAJIOB.

3. KpaTkoe coaep:xkaHue TUCHUTLIAHBI

Moayab 1. OCHOBBI MATHETH3MA U TEOPUHM MATHUTHOI'O YIIOPSA104Y€eHMSI

OcHoBbl  MarHeroxumuu. OcHOBHbIC TOHATHS. Kiaccudukaius BeIIECTB 110
OTHOLLEHUIO K MarHUTHOMY 1oito. Kiaccuueckue n KBaHTOBO-MEXaHUYECKHUE TPAKTOBKHU JlMa- U
napamarietu3sma. 3akoH Kiopu-Beiicca. CniHOBBIH M OpOMTAIbHBIH MarHUTHBIE MOMEHTBHI.
OpburansHoe BbIpokaeHUE. [lapamarnetusm coeaubenuii d- u f-aneMeHTOB, mapamMarHeTH3M
AJIEKTPOHOB ITPOBOJAUMOCTH.

MarnuTHoe ynopsizodeHue B MarTepuasax. OOMeHHOe B3aumoJjeiicTBue. Mojenb
[aiizenOepra-/lupaka-Ban-®nexa. MexaHu3mbl 0OMEHBI, THIIBI OOMEHA, MPUMEPHl OOMEHHBIX
KkjlactepoB. Tumbel MarHUTHOro ynopsigoueHus. CHOHTaHHasT HaMarHWYEHHOCTb. MarnuTHbBIN
MOMEHT B (heppo- u (peppumarneTukax. I[IpencraBieHuss TeOpuN MOJIEKYJISIpHOTO 1ouist Beficca.
TemnepaTypHble 3aBUCUMOCTH MarHUTHOW BOCIIPUUMYHMBOCTH. DeppuMarHeTuku — (GeppuTHI
mnuHenu, reopust Heenst, pepputhl rpaHaThl, reKcaroHaJIbHbIE (DEPPUTHI.

MarHuTHasi aHM30TPONUST M MATHUTOCTPUKUMA. CBA3b CTPYKTYpbl MarHUTHBIX
XapaKTepUCTUK MaTepuana. MarHMTOKpUCTAJUIMYECKas aHU30TPOIUs, OOMEHHas MarHUTHas
AQHU3O0TPONUS M aHU30Tpomnus (HopMbl. MarHUTOyNnpyroe B3auMOJAEHUCTBUE, MAarHUTOCTPUKIIUA.
MarnuTtocTaTudeckasi SHEprusi, pasMarHuuuBaioniee mnoie. Cnabbpiii  geppomarHeTusm.
[Tbe30MarHUTHBIN U MAarHUTOAJIEKTPUIECKHH (D DEKT.

Moaynb 2. TUnbl MATHUTHBIX HAHOMATEPHAJIOB M 00J1ACTH UX MPUMEHEHUSA

JoMeHHasi CTPYKTypa W Hpouecchl HaAMarHM4uBaHus. J[oMeHHas CTpyKTypa,
TpaHUIBl JTOMEHOB. MarHetocornpotuBieHrue. OCHOBHbIE BHUIbI MarHUTHBIX MaTEpPHUAJIOB.
JloMeHHasi CTpyKTypa OJIHOOCHBIX (peppOMarHeTHKoB. J[Br>keHHnEe TOMEHHON cTeHKU. /[nHamuka
MarHuTHBIX JOMEHOB. [Ipoliecc HamMarHWYMBaHUsA, CTAOWIM3AIUSl MArHUTHOTO COCTOSIHHUS W
nuHamudeckne 3(QQexThl mporecca HamMarHuduBaHUS. OCHOBHBIE THIIBI MArHUTOTBEPIBIX W
MarHUTOMSTKHX MaTe€pUajgoB, U UX AUCIEPCHBIE COCTOSAHUS, CPABHUTEIIbHBIE XapaKTEPUCTUKH,
CIocoObI OMyUYEHUs], B3aUMOCBSI3U COCTaB-CTPYKTYpa-CBOIMCTBA.

OcHOBHbIE THIBI MATHUTHBIX HAHOMATEPHUAJOB M OCOOEHHOCTH HX MATHMTHBIX
cBoMicTB. BiusHue pasmepa dYacThll Ha MarHuUTHbIE CBOMCTBA. (OCHOBHBIE MapaMeETpBhl,
3aBHUCsIINE OT pa3MepHoro 3¢ dekra. i3MeHeHrne KOApLUUTUBHON CUJIBI C YMEHBILIEHUEM pa3Mepa
YyacTUllbl. BHyTpeHHUI U BHEMIHUN cynepriapaMarHeTusM. Temmepartypa OnokupoBku. OrieHKa
pa3MepoB HAHOYACTHI[ IO JAaHHbIM MarHUTHOM BOCIPUMMYMBOCTA. MAarHuTHBIE CBOMCTBA
AQHU3O0TPOMHBIX HAHOYACTHUI[. Y CTPOMCTBA 3aMKCH, XPAaHEHHsI U TPpeo0pa3oBaHus WH(DOpMALIUY HA
OCHOBe (eppoMarHeTMKOB. Marepuaibl €  KOJUIOCAJIBHBIM ~ MarHeTOCOMPOTHBICHUEM.
MarnuToakTUBHbIE HAHOKOMIIO3UTHI W MaTepUalibl Il MAarHUTHOW 3amucu. MarHutHble
CEHCOpBbl. MarHUTOONTUYECKHE YCTPOKUCTBA. Y CTPOMCTBA CIMHTPOHUKN. MarHuToKanopuyeckue
MaTepuanabl U, OCOOEHHOCTH KPUCTAITUYECKOW CTPYKTYpbl, METOJOB TMOIyYeHUsS U TYyTH
MPAKTUYECKOTO UCIOIb30BaHMA. MarHMTHbIE HAHOMATEPUAJIbI B METUIIUHE.

MarnutHble KUAKOCTH. OCHOBHbBIE XapaKTEPUCTHUKU JUCIEPCUN MAarHUTHBIX YacTHII.
VcioBusi yCTOMYMBOCTM MAarHUTHBIX JKHAKOCTeH. [loBegeHMe MarHUTHOM JKHAKOCTH B
HEOJTHOPOJTHOM MAarHUTHOM TII0JI€, OCHOBBI (epporuapoanHaMuku. [loBeneHne MarHUTHBIX U
HEMarHUTHBIX YacCTUI[ B MarHUTHOW XUJKOCTH B MArHUTHOM II0JI€: MarHUTHas JICBUTALUS U
paslieJieHue MaTepuasgoB MO IUIOTHOCTH. OCHOBHBIE NPUMEHEHUS MarHUTHBIX KUIKOCTEH:



MarHuTHas cenaparus, MarHuTOXHUJIKOCTHbBIE YIUIOTHEHMS, MarHUuTOXHU/IKOCTHBIE
aMOPTU3ATOPHI U AeMII(EPHI.

Monayab 3. BzanmoaeiicTBe HAHOMATEPUAJIOB € JIEKTPOMATHUTHBIMU MOJISIMH U
MeTO/bl HCCIIeI0BAHUS

MarHuTHble pe30HAaHCbl M HHAYNHUPOBAHHbIC MATHMTHBIM I10JIeM MATrHMTHbIE
¢azoBbie nepexoabl. HAyIMPOBaHHBIE MATHUTHBIM II0JIEM CIIMH-OPUEHTALIMOHHBIE NIEPEXOBI.
WHpaynupoBaHHbIE  MAarHUTHBIM — IIOJIEM  HEKOJUIMHEApHbIE  MarHUTHbIE  CTPYKTYpbl B
¢deppumaranerukax. OCHOBBI TEOPHHM MAarHUTHBIX pPE30HAHCOB. DeppOMarHUTHBIA PE30HAHC.
®deppUMarHuTHBIA pe30HAHC. AHTHU(QEPPOMArHUTHBIA pE30HAHC. BiuMsHUE CTPYKTYpHl U
MarHUTHBIX CBOMCTB MaTepHalia Ha pe30HAHCHYIO YacTOTY IPU €CTECTBEHHOM (eppOMarHuTHOM
pe3onance. [Ipumenenue deppo- U GpeppruMarHUTHBIX HAHOYACTHIL JJI CO3/IaHUSI MaTEPHAIIOB U
IOKPBITUM CO CHUXKEHHOM DPaJMO-3aMETHOCTBIO. SIEpHBI MAarHUTHBIA PE30HAHC — OCHOBBI
METOJla, CHUH-CIIMHOBAash M CIMH-pElIeTOYHasi penakcauus, npuHuunsl SIMP-tomorpaduu u
MCII0JIb30BaHNE HAHOYACTHUI] B KAUECTBE KOHTPACTHBIX areHTOB.

Hanomartepuajabl s MardiuTtHoil 3anucu wuHpopmanum. Hanomarepuansi,
UCTIOJIb3YEMbIe B HOCUTEINISAX MH()OPMAIIMN BHIYUCIUTEIBHON TEXHUKH. DBOJIONHUS MOIXOA0B U
COBPEMEHHBIE BO3MO>KHOCTHU MOBBIIIEHUS TUNIOTHOCTH MAarHUTHOW 3aIlMCH.

Metoabl uccIel0BAHMSA MArHUTHBIX HAHOMaTepHAJI0B. MeToabl HU3MEpeHUs
MarHUTHON BocrpuuMuuBOCTH: MeTon ['ym, Becel dapazes, BuOpomarHetomerp, CKBU/I-
MarHeToMeTp, HHIAYKTHUBHbIE H3MepeHus. llpuHuunel u3MepeHuil, cTaHaapThl, o0paboTka
JaHHBIX H3MepeHui. MeccOayIpoBcKasi CIEKTPOCKOMHUS — TEOPETUYECKHE OCHOBBI METOJa,
IPUHLIMIIBI YCTPOHCTBA MPUOOPOB, 00pabOoTKa U UHTEpIPETALUs JaHHBIX U3MEPEHUI.

4. O0beM y4eOHOH JUCHUILIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eIMHUIIAX Jacax
O0mas TpPyA0CMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
AyIUTOPHBIE 3aHSITHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,89 32
JlaGopaTopHble paboThI - -
CamocrositeibHas padora (CP): 1,67 60
Buj KoHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
O01ast TPYA0eMKOCTh JHCIHUILIMHBI N0 Y4e0HOMY IJIAHY 3,0 81
AyAUTOpPHBIE 3aHATHS: 1,33 36
Jlexmmm (Jlek) 0,44 12
[TpakTuueckue 3austus (I13) 0,89 24
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 1,67 45
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTANUA padoyeil MPOrpaMmMbl JUCUHUIIIIMHBI
«ITosmmmepubie HaHoKoMMIO3uThD» (B1.B.J/IB.8.2)

1. Hear AUCHMIUVIMHBI - TIpuoOpeTeHWe 3HaHWK, yMEeHUH U (GOPMHUPOBAHHE
KOMIIETEHIIN B 00JacTH TMOJTMMEPHBIX HAHOKOMIIO3UTOB U O3HAKOMJICHHE C MX CTPYKTYPOW,
CBOMCTBaMH, BO3MOKHOCTSIMHA IPUMEHEHHS.

2. B pe3yabtate wu3yYyeHHs [UCHUIJIMHBI O0y4yaloliuiicsi 10 TMporpamme
0akaJlaBpUaTa J10JI7KEeH




Obnaoamse cnenyronumu o0mekynbTypHbiMu (OK), obmenpodeccnonanbapiMu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMu:

- CIIOCOOHOCTBbIO HPUMEHSTh HABBIKM HCIOJb30BaHUA (IOJ PYKOBOJCTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, [IPOTHO3UPOBAHUSA U ONTHMHU3ALMU TEXHOJOTMYECKHX IPOLIECCOB U
CBOICTB HAHOMATEPHAJIOB, CTAHAAPTH3ALUH U cepTuHKau MaTepuanos u mnpoueccos (I1K-4);

- CHOCOOHOCTBIO IPHUMEHSTh OCHOBHBIE THUIIBI HAHOMATEPUAJIOB U HAHOCHUCTEM
HEOPraHMYeCcKOoW (METAJUINYECKMX M HEMETAJJIMYeCKUX) M OpPraHM4ecKoH (MOJIMMEpHBIX |
YIIACPOOHBIX) TPUPOABI  (TBEPABIX, IKHIKHX, Tele00pa3HbIX, a’pPO30JIbHBIX), BKJIIOYas
HAHOIUICHKN! M HAaHOCTPYKTYPHUPOBAHHBIC TOKPBITHS, AJI PELICHHUS NPOU3BOJICTBEHHBIX 3ajady,
BJIQJICHUEM HaBbIKAMU BBIOOpA ITHX MATEPUAIOB JUIsl 3aJaHHBIX YCIOBHUH AKCIUTyaTalUuu C
y4eTOM TpeOOBAHUN TEXHOJOTMYHOCTH, 3KOHOMUYHOCTH, HAJEKHOCTH M JIOJTOBEYHOCTH,
9KOJIOTHYECKUX MocieacTBuit ux npumenenus (IK-5);

3Hamb:

- OCHOBHbIE BHUABl MaTpUll UM HANOJHUTENEH JUISI CO3JaHUS  MOJUMEPHBIX
HAaHOKOMIIO3UTOB;

- OCHOBHBIE CBOWCTBAa pa3jIMYHbIX [OJIMMEPHBIX MAaTpULl M  IOJUMEPHBIX
KOMIIO3ULIMOHHBIX MaTEpUAJIOB;

- OCHOBHBIE METO/Ibl IEPEPAOOTKHU MTOJIMMEPHBIX HAHOKOMIIO3UTOB

ymemy:

- BBIOpaTh MOJUMEpPHBIH HAHOKOMIO3WIIMOHHBIA MaTepuan ajis 3aJaHHOW o0jactu
IIPUMEHEHHUS

- BbIOpaTb HYXXHBIH THUII MATpPHUIBl W HAMOJHUTENS S CO3JaHMSI MOJIMMEPHOTO
HaHOMaTepHala C 3aJlaHHBIMU CBOWCTBaMU

enademsn:

- uHpopMauued O CyLIECTBYIOUIMX M IEpPCHEKTUBHBIX OOJIACTSAX NPUMEHEHUs
MOJIMMEPHBIX HAHOKOMIIO3UTOB;

- HaBBIKAMH IIOATOTOBKHM JIOKJIAQJ0B Ha OCHOBE AaHAIW3a COBPEMEHHOM Hay4yHOMU
JUTEPaATyphl B 00JACTH MOJTMMEPHBIX HAHOKOMITO3UTOB.

3. Kpatkoe coep:kanue A1 CHUIIAHBI

1. Bsenenue. Ponp monuMepHBIX HAHOKOMIIO3UTOB B COBPEMEHHOM  MHpE.
Knaccugukanus nonumepoB. MexaHndeckue CBOWCTBA IMOJIMMEPOB. PacTBOphl MOIUMEpOB.
Bsskorekyuee cocTOsHHE TMOJIMMEPOB. YTIpyrue cBoiicTBa mnoiaumepoB. Crekiioo0pasHoe
COCTOSTHUE BBICOKOMOJIEKYJIIPHBIX COeAMHEHNN. KpucTamm3anus noammepos.

2. IlomyueHwe TONMMMEPHBIX HAHOKOMIIO3UTOB. Buabl HaHOHANONHUTENEH s
noauMepoB. HaHOKOMIO3UTBI Ha OCHOBE TEpMOIUIACTOB. HaHOKOMIIO3UTBI Ha OCHOBE
peakroriacToB. MeTroabl  BBEJCHHS  HAHOHAIOJHUTENEW B  MOJIMMEPHYIO  MaTpuIly.
HaHOKOMITO3UIIOHHBIE HATIOJHUTEIH 7Sl TIOJMMEPHBIX MaTPHULL.

3. OCHOBHBIE CBOWMCTBa TOJMMEPHBIX KOMIIO3MIIMOHHBIX MaTepuasioB. Bospacranue
IPOYHOCTHBIX M Je(OPMALMOHHBIX CBOWCTB, YAApPHBIX XapaKTEPUCTHK, OapbepHBIX CBOWCTB
(razo- U BOJONPOHMIIAEMOCTH), CHWKEHUE TOpPIOYeCcTd U T.A. BiusHNEe HaHOHAIOJHUTENEeH Ha
PEOJIOTHYECKHE CBOMCTBA, TEMJIOCTOMKOCTh U TEPMOCTOMKOCTD IIOJIMMEPOB.

4. OcHOBHblE METOJBl TepepadOTKU MOJUMEPHBIX HAHOKOMIIO3UTOB. [Iporecch
(dopMOBaHUS M3AEIMIA W3 HAHOHAMOJIHEHHBIX TEPMOIUIACTUYHBIX IMOJUMEPHBIX MaTepUalIoB
(9KCTpy3us, JUThE O] JaBJICHHEM, CIIelHaIbHble METO/bI). MpoIecCOB (GOPMOBAHUS W3EIHMA
13 HAHOHAIOJHEHHBIX TEPMOPEAKTUBHBIX MOJMMEPHBIX MAaTEpUANIOB (IIPECCOBAHUE, JIUTHE TOJ
JaBiieHueM, mpoduibHOe (popMoBaHUe).

5. INonumepcunukaTHble HAHOKOMITO3UTHI. CTPYKTypa UM CBOWCTBA MOHTMOPUJUIOHMTA.
[TonsiTust MHTEPKATSIMK U SKCchonranuu MOHTMOpUIUIOHUTA. CTPYKTYypa MOJIMMEPCHINKATHBIX
HaHOKOMIIO3UTOB. JlucriepcMOHHOHATIOJIHEHHBIE, BOJIOKHHCTBIE u CIIOUCTBIE
MOJIMMEPCUIIUKATHBIE ~ HAHOKOMIO3UTHL.  TEXHOJOTHs  MOJY4YeHHUS  MOJUMEPCHIMKATHBIX
HAaHOKOMIIO3UTOB.

6. CymectByronye M NEPCHEKTHBHbIE O0JACTH  HPUMEHEHMsI  MOJUMEPHBIX



HaHOKOMIIO3HUTOB.
4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
Oo6masi Tpy10eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AYJIUTOPHBIE 3aHSATHSL: 1,33 48
Jlexuuu (Jlek) 0,44 16
ITpaktnueckue 3ansatus (113) 0,89 32
JlaboparopHbie pabOTHI - -
CamocrositeibHas padora (CP): 1,67 60
Buj koHTpOJISI: 3a4eT / IK3aMeH 0,0 3ager
Bupl yaeOHO# paboThI B 3auetHbIx B actposn.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHY 3,0 81
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexumn (Jlek) 0,44 12
[TpakTnueckue 3austus (I13) 0,89 24
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,67 45
Buj koHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTANUA padoyeil MPOrpaMMbl AUCUUIIMHBI
«Texnnka nayynoro nepesoaa» (b1.B./IB.9.1)

1.Ileab AMCHUIUIMHBI - TpuoOpeTeHre 00ydaromuMucs o0meil, KOMMYHUKaTUBHOW U
npoeCCHOHATBPHON KOMIIETCHIINH, YPOBEHb KOTOPBIX Ha OTIENBHBIX JTamax sS3bIKOBOM
HOJArOTOBKM MO3BOJISIET BBIMOJIHATH Pa3IMuUHbIe BHUJbI MPO(ECCHOHATIBHO OPUEHTHPOBAHHOTO
IIEPEBO/A B IPOU3BOJICTBEHHOM M HAY4YHOM JEATEIbHOCTH.

2. B pe3yabraTe u3y4YeHUs IHCHMILUIMHBI O0y4YalOLMiici 1O mporpamMmme
0akajaBpUaTa J0JIKeH:

Obnaoams cnenyromuMu oouekyabTypHbiMu (OK), obmenpodeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTh K KOMMYHHUKAIlMM B YCTHOM M NHCbMEHHOW (opMax Ha pyCcCKOM H
WHOCTPAaHHOM  S3bIKax ISl pEIIeHWs 3a/a4  MEXKIMYHOCTHOTO UM MEXKYJIbTYPHOTO
B3aumoeicteus (OK-3);

- CIOCOOHOCTh MPUMEHATh HABBIKM cOOpa JaHHBIX, M3YYEHHMs, aHaiuu3a U 000OILIEeHUS
HaYYHO-TEXHUYECKOH MH(OpPMAIMK MO TeMAaTUKE MCCIIEOBAHUS, Pa3padOTKU U UCIOIb30BaHUS
TEXHUYECKOH JIOKyMEHTAINH, TIOATOTOBKH IOKYMEHTOB K TAaT€HTOBAaHUIO, O()OPMIICHUIO HOY-
xay (OIK-4);

- CIOCOOHOCTh pellaTh CTaHAAPTHBIE 3aJaud NPOPECCHOHANBbHON AEATEeIbHOCTH Ha
OCHOBe WH(OpPMAIIMOHHOH 1 6uOIHorpaguueckoil KyiabTypbl ¢ IPUMEHEHHEM HH(POPMAILIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH W C YYEeTOM OCHOBHBIX TpeOoBaHWH WH(OPMAIOHHOH
6e3onacuoctu (OITK-5);

3HamMb:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHSI SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHBIE TIPUEMEBI TIEPEBO/IA;

S3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU S3bIKA KaK CHUCTEMBI;

- JIOCTaTOYHO€ [UIsl BBIMOJHEHHS TepeBOoJa KOJMYECTBO JIEKCMYECKUX EAMHHIL,
(bpazeosorn3MoB, B TOM YHCJIE€ COLUANBHBIX TEPMHUHOB U IMHTBOCTPAHOBEIYECKUX peauii;

ymemn:

- IPUMEHSTh OCHOBHBIE TIPUEMBI TIEPEBO/IA;




- OCYUIECTBJIATb MHUCHBMEHHBIH TEPEeBOJ] C COOMIOACHHEM HOPM JIEKCHUYECKOM
HKBUBAJIEHTHOCTH, COOIO/ICHUEM I'PaMMAaTHYECKUX, CHHTAKCHYECKUX M CTHIIMCTHYECKUX HOPM;

- 0(OPMJISITH TEKCT MEPEBO/Ia B KOMIBIOTEPHOM TEKCTOBOM PEIAaKTOPE;

- OCYILIECTBIATH IIEPEBOJ C COONIOJIEHMEM HOPM JICKCHUECKOW SKBHBAJCHTHOCTH,
coOI0ICHEeM IPaMMaTHYECKUX, CHHTAKCUUECKUX M CTUJIMCTUYECKUX HOPM TEKCTa MepeBojia U
TEMIOPATBHBIX XapaKTEPUCTHK UCXOAHOTO TEKCTA;

gnademsn:

- METOAMKOW TPEANepeBOAUECKOr0 aHalu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCHPUATHIO UCXOTHOTO BBICKA3bIBAHUS;

- METOJUKOM MOATOTOBKM K BBHIMOJHEHHUIO MEPEBOJA, BKIIOYAs MOUCK MH(OpMAINH B
CIPABOYHOM, CIIEIMATILHOM JTUTEPAType U KOMITBIOTEPHBIX CETSX;

- OCHOBaMH CHUCTEMBbI COKPAIICHHOM MEePEeBOAYECKON 3aIMCH MIPU BHIITOJIHEHUH NIEPEBO/IA;

- OCHOBHOM MHOSI3BIYHON TEPMUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMH peeprpoBaHHs U AHHOTHPOBAHUS JIUTEPATYPHI IO CHIEIIHATLHOCTH.

3. KpaTkoe coaep:xkanue TUCHUILINHBI

Beenenne. IIpenver u pons mepeBoAa B COBPEMEHHOM oOmiecTBe. Pa3nmmuHble BHIBI
nepeBoja. 3a1a4u U MECTO Kypca B MOJArOTOBKE OakaiaBpa TEXHUKU U TEXHOJIOTHH.

Mooynw 1. Ilepesod npednodcenuii ¢ udospemennvimu popmamu Indefinite, Continuous

1.1. CpaBHeHue mopsaKa CJIOB B aHIVIMWCKOM U PYCCKOM mpemioxeHusx. [lepeBoj
IIPOCTOTO IMOBECTBOBATEILHOTO MPEUIOKEHHS HACTOSIIETO, OYAYIIEro v MPOIIE/IIero BpeMEHH.

OcoOeHHOCTH TEpeBOAa BOMPOCUTENBHBIX U  OTPULIATEIBHBIX MPEATOKEHUN B
pa3IMYHBIX BpEMEHaX.

1.2. IlepeBox npeanoxxenuit Bo Bpemenax Indefinite, Continuous. UteHue u nepeBoa mo
teme "Xumus".

Mooyne 2. Ilepesod npeonodicenuti ¢ ucnoivzosanuem suoospemennvix gopm Perfect,
PerfectContinuous.

2.1. IlepeBon npemnoxxeHuii Bo Bpemenax rpymnn Perfect, Perfect

Continuous  (yTBepAMTEIbHBIC, BOIPOCHUTEIBHBIE W  OTPUIATENbHBIE  (OPMBI).
OcobeHHoCTH yroTpeOeHns: BCHOMOTraTeIbHbIX IJIaroJioB.

2.2. TlepeBon cTpadaTenbHOTO 3ajora. TpyAHbIe Cllydad MepeBoJa CTPaaaTeIbHOTO
3ajora.

Urenue u nepeBo1 TeKCTOB 1o TeMe "Hayka u HayuHble MeTObI". AKTUBU3AIUS JIEKCUKHI
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBoa NMPUIATOYHBIX MPEIOKEHUH.

[Tpunarounsie MoJIJIeKaIIHe. [Ipunatounsie CKa3yeMble. [Ipunatounsie
OTIpeNIeTUTENbHEIE.

[Ipunarounbie 06CTOATENLCTBEHHBIE, TPUIATOUHBIE JOTIOTHUTEIbHBIE.

2.4. Tumbl yCIOBHBIX MPEJIOKEHHH, TpaBMiia U 0OCOOEHHOCTH UX MEPEBO/A.

[IpakTuka mepeBoja Ha HpuUMepax TeKcToB o Xumuu, J.U. Menoeneege, nayke u
MexHON02UMU.

2.5. TlepeBox mpeIOKEHUI € y4yeToM MpaBHJia cOrjacoBaHUs BpeMmeH. llpsmas u
KOCBEHHAsI peYb.

2.6. PaznuuHble BapuaHTHI IEPEBO/ia CYIIECTBUTEIBHOTO B MPEIOKECHUH.

2.7. MopnanpHBIE Taroabl © 0OCOOEHHOCTH UX TepeBoia. Pa3BuTre HABBHIKOB MEepeBO/Ia MO
teme "Hayxka 3aBTpamnero aas".

2.8. CnenimanpHasi TepMuHOJIOTHA 110 Teme "JlabopaTopus".

2.9. Coxkpamenusi. OCOOEHHOCTH UX MepeBojia. Pa3BuTre HABBIKOB MEPEBOIa HA IPUMEPE
TekcToB 1o TeMe "JlabopaTopus, U3MepeHHs B XUMUU'".

Mooyns 3. Ocobennocmu nepegooa NpedoANceHUll ¢ UCNONb30B8AHUEM HETUUHBIX DOpM
enazona.

3.1. Henmunble (hopMBbI TIIaroa.



Nudunutus (HeonpeneneHHas ¢opma riaroia). Ponbs nHPUHUTHBA B NIPEAIOKEHUU U

BApUAHTHI IEPEBOJIa HA PYCCKUH A3bIK. [IpuyacTus u repysaui.

3.2. ndunutuHbIe 000p0THL. TepmuHoOIorHs mo Teme "CoBpeMeHHbIE TEXHOIOTHN".
3.3. O6Goport noanexaiiee ¢ MHOUHUTABOM. Pa3mnuHbie BApHAHTHI IEPEBO/IA.

Tepmunonorus o teme "Hanomatepuansi".
3.4. [lepeBo1 IpUYACTHBIX 0OOPOTOB.

AOGcooTHBIN mpuyacTHEIM OOOPOT U BapUaHTHI IEPEBO/IA.
Pa3BuTne HaBbIKOB nIepeBoa 1o reme "Hanomarepuansl”.

OO611ee KOJIMYECTBO MOTYIICH - 3.
4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY ILIAHY 4,0 144
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumn (Jlek) - -
[TpakTnueckue 3austus (I13) 1,78 64
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 80
Bua xoHTpOJIA: 3aUueT / IK3aMeH 0,0 3ager
Bunst yueGHOI paboTh B 3aueTHbIX B actpoH.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY INIaHY 4,0 108
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) - -
[TpakTuueckue 3anstus (I13) 1,78 48
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«['pammaTuka uHocTpanHoro s3sika» (b1.B.J1B.9.2)

1.llear AMCHMIVIMHBI -

pUoOpeTeHne CTyJeHTaMu oOlIei, KOMMYHMKaTUBHOW U

MpoPECCHOHAIBHOW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTACIBHBIX JTamax S3bIKOBOM

HOATOTOBKH IIO3BOJIACT HCIIOJB30BAaTh I/IHOCTpaHHHﬁ

A3BIK

MPAKTUYICCKU KakK B

npoeCCHOHAIBHON  (MMPOW3BOJCTBEHHON W HAY4YHOW) JMAESITENIbHOCTH, TaK W s Ielied

camMo00pa3oBaHMs.
2. B pe3yabrare wu3yYyeHHs JHCIHIJIHHBI
0akajaBpUaTa J0JIKEeH:

o0yuarouuiics

o mnporpamme

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivmu (OITK)

u npodeccuonansubiMu (I1K) komnereHusmMu:

- CHOCOOHOCTh K KOMMYHHUKAIIUM B YCTHOM W MHUCBbMEHHOW ¢opMax Ha PYyCCKOM U
WHOCTPAHHOM  SI3bIKAX JUIS  PELICHMS 3aJad  MEXKIMYHOCTHOIO M MEXKYJIbTYPHOIO

B3aumoeiicteus (OK-3);

- CIOCOOHOCTh MPUMEHSATh HABBIKM COOpa JaHHBIX, U3YYCHHS, aHaIn3a U 0000IIeHNUS
Hay4YHO-TEXHUYECKOW MHPOpPMAIIUK 10 TEMATHKE MUCCIIEIOBaHUs, pa3pab0OTKA U UCTIOJIb30BAHUS
TEXHUYECKON JTOKYMEHTAIIMH, MOATOTOBKH JIOKYMEHTOB K MAaTEHTOBAHHIO, O(DOPMIEHUIO HOY-

xay (OITK-4);

- CHocoOHOCTh pelIaTh CTaHJApTHBIE 33Ja4d NMPO(ECCHOHATBLHONW AEATENbHOCTH Ha
OCHOBE MHGOPMAIIMOHHON U OnOIMorpaduueckoil KyiabTyphl C MPUMEHEHUEM HH(OPMAITMOHHO-




KOMMYHHMKAIIMOHHBIX TEXHOJOTMM M C Y4YeTOM OCHOBHBIX TpeOoBaHUN WH(GOPMALMOHHOMN
6e3onacuoctu (OITK-5);

3Hamy:

- OCHOBHBIE TpeOoBaHUs HH(POPMAIIMOHHOM OE30MaCHOCTH;

- OCHOBHbIE MpUEMbl cOOpa JaHHBIX, H3YyYEHHUs, aHalM3a U OOOOLIECHUS HAYYHO-
TEXHUYECKOH HH(OpMAnMK 10 TEeMaTHKE WCCICAOBAaHMs, pPa3padOTKM M HCIOJIb30BAHUS
TEXHUYECKON JOKyMEHTAIlMH, MOATOTOBKH JIOKYMEHTOB K IAaTEHTOBaHHIO, O(OPMIICHUIO HOY-
xay;

- 3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKA KaK CUCTEMBI;

ymemy:

- OCYUIECTBIISAITh KOMMYHHKAIIMIO B YCTHOH M NUChbMEHHOW (opMax Ha PyCCKOM U
MHOCTPAaHHOM  S3bIKax JJIsl  peIIeHUs 3aJa4  MEKIMYHOCTHOTO UM MEXKYJIbTYPHOTO
B3aMMOJICICTBYS,

- pemarb CTaHIApTHBIE 3aJa4yd TPO(PECCHOHATBHON JEATEIBHOCTH HAa OCHOBE
uH(pOpMalMOHHON U Oubiuorpaduyeckoil KyJIbTypbl C  NPUMEHEHHEM HH(OpPMAIMOHHO-
KOMMYHHMKAITMOHHBIX TEXHOJIOTHA M C YyYETOM OCHOBHBIX TpeOoBaHWU WH(HOPMAIMOHHON
0€30I1aCHOCTH;

enaodemsn:

- OCHOBaMHU KOMMYHHUKAallMd B YCTHOH U MUCHhMEHHOW (opMax Ha MHOCTPAHHOM SI3bIKE
JUTSL PEUICHUs 3379 MEXIIMYHOCTHOTO H MEXKYJIBTYPHOTO B3aUMO/ICHCTBHS;

- OCHOBHOUW MHOSI3BIYHOM TEPMHHOJIOTHEH CIIenanbHOCTH,

- OCHOBaMH peeprpoBaHHs U AHHOTHPOBAHUS JIUTEPATYPHI IO CHIEIIHATLHOCTH.

3. KpaTkoe coaep:xkaHue TUCHUILIUHBI

Mooynw 1. Xapaxmepucmuxu npeonodicenuil ¢ eudospemennvimu Gopmamu Indefinite,
Continuous.

I'pammaruveckre 0COOEHHOCTH U3Y4aeMOro s3bIKa:

JluuHble, TOpUTSKATENbHBIE W Tpodre MecTouMeHus. CHpsbKeHHe Taroia-cBsI3KH.
O6pa3oBanue u ynorpedienne GopM rmaccuBHOro 3ajiora. [lopsok cjI0B B IpeIOKEHHH.

1.1.CpaBHeHHME TOpsJIKa CIOB B aHIVIMHCKOM U PYCCKOM IpeiokeHusx. llepeBon
MIPOCTOTO MMOBECTBOBATENLHOTO MPEUIOKEHUS HACTOSIIETO, OYAYIIEro 1 MPOIIE/IIEro BpeMEHH.

OcoOeHHOCTH BOIPOCUTENBHBIX U OTPUIATENBHBIX TPEVIOKEHUNH B Pa3IMYHBIX
BpEMEHaXx.

1.2Bpemena Indefinite, Continuous. Urenue u nepeoa no teme "Xumus".

Mooy 2. OcobenHocmu npeoodceHutl ¢ UCHONb308AHUEM BUOOBPEMEHHBIX (HOpM
Perfect, Perfect Continuous.

2.1. Bpemena rpymnn Perfect, Perfect Continuous (yTBepautesnbHbie, BONPOCHTEIbHBIC U
otpunatensueie popmbl). OcoOEHHOCTH yHOTPEOIEeHUS BCIOMOTaTEIbHBIX IJ1aroioB.

2.2.CtpanatenbHbli 3a0r. TpyaHble Cllydan NepeBojJa CTpajaTebHOro 3aJ10Ta.

UreHue u iepeBoj] TEeKCTOB 1o TeMe "Hayka u HayuyHble METOIbI". AKTUBU3AIIMS IEKCUKH
MPOYUTAHHBIX TEKCTOR.

2.3. IlpuaaTtouHble NpeI0KEHHUSL.

[Ipunarounble moaIeKAaIIKE.

[Ipunarounblie cka3zyemble.

[IpunatodHbie onpenenuTeNbHEIE.

[Ipunarounbie 06CTOSATENLCTBEHHBIE, TPUAATOYHBIE TOTIOTHUTEIBHBIE.

2.4. Tumsl yCIOBHBIX MPEIOKEHHH, TpaBuiia U 0OCOOEHHOCTH UX MEePEBO/A.

2.5. TlepeBox mpeIOKEHUI € y4yeToM MpaBHJia cOrjacoBaHUs BpeMmeH. llpsmas u
KOCBEHHAsI peYb.

2.6. Paznuunblie (yHKIMU CYIIECTBUTENHFHOTO B TIPEAJIOKEHHH.

2.7. MoianbHbI€ T1aroJbl.

Mooyne 3. Ocobennocmu npednodceHull ¢ UCNOIL308AHUEM HENUUHBIX POPM 21a20Id.

3.1. Henmuunbie ¢hopmel T1arona.



Nudunutus (HeonpeneneHHas ¢opma riaroia). Ponbs nHPUHUTHBA B NIPEAIOKEHUU U
BApUAHTHI IEPEBOJIa HA PYCCKUH A3bIK. [IpuyacTus u repysaui.

3.2. lnbuHUTHUBHBIE 0OOPOTHI.

O6opoT nomnosHeHHEe ¢ UHOUHUTHBOM.

3.3. O6oport noiexaiiee ¢ ”HOUHUTUBOM. Pa3nudHbple BApHaHTHI IEpEBO/IA.

Tepmunosnorus o reMe "Hanomatepuanst".

3.4. IlpudactHbIe 0OOPOTHI.

AOCOIOTHBIN MPUYACTHBIA 00OPOT M BAPHAHTHI IEPEBOJIA.

OO6miee KOJIMYECTBO MOTYJIEH - 3.

4. O0beM y4eOHOMH JUCHHIJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHUIIAX yacax
O01mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY ILIAHY 4,0 144
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumn (Jlek) - -
[TpakTnueckue 3austus (I13) 1,78 64
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 2,22 80
Bua xoHTpOJIA: 3aUueT / IK3aMeH 0,0 3ager
Bunst yueGHOI paboTh B 3aueTHbIX B actpoH.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY INIaHY 4,0 108
AyIUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) - -
[TpakTuueckue 3ausatus (I113) 1,78 48
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 2,22 60
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer
IIpakTHKH

AHHOTauus padoyeii mporpaMMsbl y4eOHOI MPAKTHKH - MPAKTHKH 0 MOJTYyYeHHIO
NePBUYHBIX NPodeccHOHAIBHBIX yMeHHii U HaBbIKOB (B52.VY.1)

1. Ileab y4eOHOW NPAKTHKH — TOJAy4YeHHE OOydYalOIIMMCA  TEPBUYHBIX
npo¢eCCHOHATIBHBIX YMEHUI M HaBBIKOB ITyTEM CaMOCTOATEIBHOTO TBOPYECKOI'O BBIIOJIHEHUS
3aJa4, MIOCTABJICHHBIX IPOTPAMMOM MTPAKTHKH.

2. B pe3yabraTe M3y4YeHUs IHCHMILUIMHBI OO0y4YalOLMiici 1O mporpamMmme
MarucTpaTypsbl 10JKeH:

Obnadams cnenyromumu oomekyabTypHbiMU (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M HHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  SI3bIKaxX JUIS  pelIeHUs 3a/7a4  MEXKIMYHOCTHOTO W MEXKYJIBTYpHOTO
B3aumoeiictBus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHjAe, TOJIEPAHTHO BOCHPHHHMMASI COLMAJIbHBIE,
ATHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHBbIe pa3nuuus (OK-4);

- CMIOCOOHOCTBIO K caMOopranu3anuu u camooopaszosanuto (OK-5);

- CHOCOOHOCTBIO HCIIONIb30BaTh OOIICTIPABOBbIE 3HAHUS B Pa3MUYHBIX chepax
nesirenpaocTH (OK-6);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUICHUIO, K OOOOIICHHUIO, aHAINU3Y, BOCIPHUITHIO
uHOpPMaIKH, ITOCTAHOBKE LIEIH U BBIOOPY myTei ee moctmkenus (OK-9);




- CIIOCOOHOCTBIO JIOTMUECKH BEPHO, apryMEHTHPOBAHO M SCHO CTPOUTh YCTHYIO M
nucbMennyo peds (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMTb  OPraHU3allMOHHO-YIIPABICHUECKUE  pPELIeHHs B
HECTaHAaPTHBIX CUTYAIMsIX M FOTOB HECTH 32 HUX O0TBeTCTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OLIEHHWBAaTh CBOU JOCTOMHCTBA M HEIOCTATKH, HaMeuaTb
IYTH U BBIOMPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABaTh COLMAIBHYK 3HAUMMOCTh CBOeH Oyayuiedl npodeccuw,
BJIaJICHUEM BBICOKOI MOTHBAIIMEH K BBINOJIHEHUIO podeccuoHabHoi aestensHocTr (OK-13)

- TOTOBHOCTBIO K JOCTM)KEHHUIO JOJKHOTO YPOBHS (PM3NYECKON MOATOTOBIEHHOCTH AJIS
o0ecrieueHHs OJTHOLIEHHOM colManbHO# U npodeccnonansHol aesitenproct (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCUICKON KyJbTYphl, €€ MECTO BO BCEMHPHOW KYyJbTYpE,
YBKUTEIBHO U OEPEKHO OTHOCUTHCS K MCTOPUYECKOMY HACIEIUIO M KYJIbTYPHBIM TPaIULHsIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3alMU TpaB U COOJIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPayKIAHCKHU B3BEILICHHOMY U OTBeTCTBeHHOMY noBezeHuto (OK-20).

- CITOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLMIUIMH, AMCUUIUIMH OO0INenpoecCHOHAIBHOIO IUKIa B 00beMe HEoOXOJUMOM B
npo(ecCHOHANBHOM  JESITEIbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3paboTaHHbIX B HHUX IIOJIXOZOB, METOJOB M pEe3yJIbTaTOB MAaTEeMaTHYECKOI'0 aHaliu3a |
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO U IKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CHOCOOHOCTBIO HCIIOJBb30BaTh OCHOBHBIE IIOJOXKEHHUS M METOJAbl COLMAIbHBIX,
TYMaHHUTapPHBIX U YKOHOMHUYECKHX HAayK MpPU PEUICHUH MPO(ECCHOHANBHBIX 3a7ad C Y4eTOM HX
HOCIIEICTBUI 17151 001ecTBa, SKOHOMUKH U dKojorun (OITK-2);

- CHOCOOHOCTBIO pelIaTh CTaHIAPTHBIE 3a/a4d MPOQPECCHOHATBHON NeATENPHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOAMOrpaduuecKoi KyabTypbl C IPUMEHEHUEM HH()OPMAaILMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH M C YYETOM OCHOBHBIX TpeOOBaHWN HH(POPMALMOHHON
6e3omacHoctu (OITK-5);

3HaMb!

— TOpAJOK OpraHM3alliM, IIJAaHUPOBAaHUS, NPOBEACHHS U 0O0ecnedyeHHus Hay4dHO-
UCCIIEIOBATEIbCKUX PA0OT C UCIOIB30BAHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— TMOpSJOK  OpraHu3alyM,  IUIAHUPOBaHMs,  IMPOBEACHHUS U oOecreyeHus
00pa3oBaTeNbHON AEATEIbHOCTH 10 MPOQUITI0 H3yyaeMoil mporpaMmbl OakanaBpuara.
ymemy:

— OCYIIECTBISTh MOUCK, 00pabOTKY M aHAJIW3 HAyYHO-TEXHUYECKONM MHPOpMAaIUH I10
npod W0 NPOiIeHHON MPaKTHKH, B TOM YHCIIE ¢ MpUMeHeHueM Internet-texHomoruii;

enademo:

— CIHOCOOHOCTBIO U TOTOBHOCTBIO K HCCIIEIOBATENbCKON AESITENbHOCTU MO0 MPOQUIIO
U3y4aeMoi MporpaMMsbl OakaiaBpuara,

— METOJOJIOTUYECKUMH TOAXOJAMHU K OpraHM3allMi Hay4HO-HCCIEN0BAaTENbCKOW U
00pa3zoBaTenbHON AEATETHHOCTH.

3. KpaTkoe conep:kanue y4eOHON NPaKTUKHU

VY4yeOHasi mpakTHKa BKIIIOYAET ATAIbl 03HAKOMJICHHS C METOI0JIOTMYECKUMU OCHOBAMH U
NPaKTUYECKOI0 OCBOCHMS NMPHEMOB OpPTaHU3alMM, TUIAHUPOBAHMS, IPOBEACHUS U 00ECTIeYeHHUs
HAy4YHO-HCCJIEIOBAaTeIbCKOM M 00pa3oBaTeNbHONM  JEATEIbHOCTH,  O3HAKOMJIEHHS  C
NeSITeIbHOCThIO 00pa30BaTeIbHbIX, HAYUHO-UCCIIEA0BATENLCKUX U MPOEKTHBIX OPraHU3aIMi 110
npoduITIo U3ydyaeMoil mporpamMmsl OakaiaBpuara.

KonkperHoe coaepxaHue y4eOHONW TPAKTUKU ONpPEIeNseTcsl WHAWBUIYaIbHBIM
3aJjaHueM O0ydYarollerocs ¢ y4éToM MHTEPECOB M BO3MOXHOCTEH Kadeapbl WM OpTraHHU3allUH,
rie oHa mpoBojuTca. MHIUBHAyalbHOE 3a/laHue pa3zpaldaTbiBaeTcs MO MPOPUII0 H3ydaeMoil
porpaMMebl OakajgaBpHuarTa ¢ y4ETOM TEMbI BBITYCKHOW KBaJU(PUKAIIMOHHONW PabOTHI.

4. O0beM y4eOHOM NPAKTHKH

Buapr yaeGHO# paboThI ‘ O6Bem




B 3aueTHBIX B akanewm.

SAMHUIIAX yacax
O0uas Tpy10€eMKOCTb JMCHUILIUHBI 110 Y4eOHOMY 2,0 72
IJIaHY
AyIUTOPHBIE 3aHATHSL: 1,0 36
[TpakTrueckue v 1ab0paTOPHBIC 3aHITHS 1,0 36
CamocrositeabHas padora (CP): 1,0 36
CamocrosTenbHOe OCBOSHNE 3HAHUH, YMEHUH U 0,5 18
HABBIKOB 110 IPOrpaMMe yueOHON MPaKTHKU
IToaroroska oruera 0,5 18
Buja uTOroBoro KOHTpOJIfA: 3a4eT / IK3aMeH 3a4er ¢ OEHKOM

Buapl yaeOHO# paboThI O06Bem
B 3aueTHBIX B actpos.

CIMHULIAX gacax
OO0mas TpyA0eMKOCTb JMCHHUILIHHBI 110 Y4e0HOMY 2,0 54
IUIAHY
AyAUTOpPHBIE 3aHATHS: 1,0 27
[IpakTnueckue 1 1a00paTOPHBIE 3aHITHSI 1,0 27
CamocrositesbHas padora (CP): 1,0 27
CaMocTosTenbHOE OCBOECHUE 3HAHUI, YMEHHI U 0,5 13,5
HABBIKOB 110 TPOrpaMMe yu4eOHOH PAKTHKU
IToaroroska oryera 0,5 13,5
Buj nTOroBoro KOHTpoJIs: 3a4eT / IK3aMeH 3auer c oueHkoil

AHHOTanMs padoyeil NPOrpaMMbl TEXHOJIOTHYeCKOii MPAKTHKY - IPAKTHKH 10
MOJIy4eHHI0 POo(decCHOHAIBLHBIX YMEHMII U ONbITA NPO(ecCHOHATBHOM AeATeJIbHOCTH

(B2.IL1)

1. Heab TexHOJIOrHYeCKOl NMPAKTHKM — IOJy4YeHHE MPOPECCHOHAIbHBIX YMEHMH U
OTbITa NPOPECCUOHATIBHOMN JIeSTENFHOCTH IyTEM CaMOCTOSATEIIBHOTO TBOPUYECKOTO BBIIOJIHEHUS

3a/1a4, IOCTABJICHHBIX IIPOIPAMMON MPAKTHKHU.
2. B pe3yabTate
0akajaBpUaTa J0JIKEeH:

H3yYeHUdA JTUCHMIIJIMHBI

o0yyamomuiicda 1m0 nporpamme

Obnadamys cnenyromumu oomekyabTypHbiMU (OK), obmenpodeccnonansubivu (OITK)

u npodeccruonanbHbiMu (1K) komnereHusaMu:
- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI

9KOHOMMUYECKUX
3¢ PEeKTUBHOCTH PE3yJIbTATOB JACATSILHOCTH B pa3nuuHbiX chepax (OK-2);

3HAHUM Ipu OLCHKC

- CIIOCOOHOCTBIO K KOMMYHHMKAIIMM B YCTHOM M HMHCbMEHHOW (OpMax Ha PYCCKOM H

WHOCTPAHHOM  SI3BIKAX  JIst
B3aumoeiicTeus (OK-3);

pemieHuss  3aaa4

MEXKINYHOCTHOTI'O

U MEXKYJbTYPHOTO

- CHOCOOHOCTBIO paboTaTh B KOMaHJA€, TOJIEPAHTHO BOCHPHUHHMMASI COLUAIbHbIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIe pa3nuuuns (OK-4);

- CMIOCOOHOCTRIO K caMoopranu3anuu u camooopaszosanuto (OK-5);

- CHOCOOHOCTBIO HCIIONIB30BaTh OOIIETIPABOBBIE 3HAHMS B Pa3IMUYHBIX cdepax

nesirenpaocTH (OK-6);

- CIIOCOOHOCTBIO MOJIEPKUBATh JTOJKHBIN YpOBEHb (PU3NUECKOM MOATOTOBIEHHOCTH IS
obecrieueHus TIOTHOIIEHHO! connalibHO# 1 podeccnonansHol aesteaprocti (OK-7);
- CIIOCOOHOCTBIO MCMOJIb30BaTh MPUEMBI IEPBON TTOMOIIM, METO/IbI 3AIIUTHI B YCIOBUSAX

ype3BbIuaiiHbx cutyaruii (OK-8);




- CIMOCOOHOCTBIO K KYJBTYPHOMY MBINIICHUIO, K OOOOIICHUIO, aHAIM3y, BOCHPHUSITHIO
uH(pOpMaIKH, TOCTAHOBKE LIEIH U BBIOOPY TyTeit ee moctmxenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEPHO, apryMEHTHPOBAHO U SCHO CTPOUTH YCTHYIO U
nrcbMennyo peds (OK-10);

- CIIOCOOHOCTBIO  HAaxOOUTh  OPTraHU3ALMOHHO-YIpPABIECHYECKHE  pEIleHUus B
HECTaHAAPTHBIX CUTYAIMsIX M TOTOB HECTH 33 HUX O0TBeTCTBeHHOCTh (OK-11);

- CIOCOOHOCTBbIO KPUTHUYECKH OLIEHHWBATh CBOM JOCTOMHCTBA M HEJOCTaTKH, HamMeuyaTh
IYTH U BBIOMPATh CPEJCTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HenoctatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBOeW Oynymied mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMCH K BBIMOIHEHUIO podeccronaibhoi Aesrenbroctu (OK-13);

- TOTOBHOCTBIO K JOCTH)KEHUIO JIOJDKHOTO YpPOBHS (DM3MUECKON MOJITOTOBICHHOCTH JIJIS
o0ecrieueHHs OJTHOLIEHHOM colmabHO# 1 npodeccnonansHol nesitrenproct (OK-18);

- 0CO3HABaTh LIEHHOCTb POCCHUWMCKOW KYJBbTYpBI, €€ MECTO BO BCEMHPHOIl KYyJbType,
YBOKHUTEIFHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIIEIUIO U KYJIbTYPHBIM TPATUIHSIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB WU COOJIOACHUIO OO0S3aHHOCTEH TpaKAaHWHA, K
IPaKIaHCKHU B3BCIICHHOMY M OTBeTCTBeHHOMY ToBeneHuto (OK-20).

- CITIOCOOHOCTBIO MPUMEHATH 0a30BbIC 3HAHHS MAaTEMATUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUIAH, JUCHMIUTUH oOmenpodeccHoHalbHOro IHKIa B o0beMe Heo0XoauMoM B
npo(ecCHOHANBHOM ~ JESITEIPHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAYK,
pa3pabOTaHHBIX B HHMX IIOAXOJOB, METOJOB M pPE3yJbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepruMeHTanbHoro uccienaoBanus (OITK-1);

- CIIOCOOHOCTHIO HCIONB30BaTh OCHOBHBIC TIOJIOKEHUS M METOJBI COIMANIBHBIX,
TYMaHHUTapHBIX U YKOHOMUYECKHX HAyK IPU PEHICHWH MPO(PECCHOHANBHBIX 33/1a4 C yUYETOM HX
HOCJICAICTBHI 17151 001IecTBa, SKOHOMUKH U 3kosioruu (OI1K-2);

- CHoCOOHOCTBIO pPEelIaTh CTaHIAPTHBIE 3a/a4d MPOQPECCHOHATBHON NEITETHLHOCTH Ha
OCHOBE MH(OPMAITMOHHON U OMOAMOrpaduuecKoi KyabTypbl C IPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJOTMM M C y4eTOM OCHOBHBIX TpeOOBaHMN HH(OPMALIMOHHON
6e3zomacHoctu (OITK-5).

- CIOCOOHOCTBbIO HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE
TEXHOJIOTUH, TIJI00anbHble HH(GOPMAIMOHHBIE pECypchl B HayYHO-HUCCIIEIOBATENILCKOM
JESITEIbHOCTH B 00JIACTH MaTepUaioOBEJCHUS W TEXHOJOTMHM HAHOMATEpUAIIOB U HAHOCHUCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBbIE NPEJICTABICHUS HAyK O
CBOMCTBAaX BEIIECTB U MATEPUAJIOB MPH MEPEX0jie UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJJHO
U JByXMEpHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILECTB M MaTEpUaJIOB, B3aWMOJAECHCTBUU
HaHOMATEPUAJIOB U HAHOCHUCTEM ¢ OKpykarouieit cpenoii (TTK-2);

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM HCIOJb30BAaHUS TMPUHLIUIOB U  METOJIUK
KOMIUIEKCHBIX HCCIIEIOBAaHUI, WCIBITAHUNW M AMATHOCTUKM HM3JEIMH U3 HAHOMATEpUaloB U
MPOIIECCOB HX TPOU3BOJCTBA, O0pabOTKM © MOAUUKAIMU, BKIIOYas CTaHIApPTHBIC U
ceprudukanuonnsie ucnsitanus (I1K-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIIOJIBb30BaHUS (MOJ PYKOBOACTBOM) METOJIOB
MOJIEJIMPOBAHUS, OLIEHKH, NIPOTHO3UPOBAHUSA W ONTHMU3ALMHU TEXHOJOTHYECKHX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ANNH U cepTUHUKAIUU MaTepraioB u nporeccoB ([TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIC THIIBI HAaHOMATEpUAIOB M HAHOCHCTEM
HEOPraHMYeCcKOl (MeTaJUIMYeCKUX W HEeMETAINIMYECKMX) W OpraHM4ecKod (MOJIMMEpHBIX U
YIJAEPOIHBIX) TPUPOABI  (TBEPABIX, JKUJAKHX, TIele00pa3HbIX, a’dpO30JIbHBIX), BKIIOYAs
HAHOIUJIEHKW M HAaHOCTPYKTYPHUPOBAaHHBIE MOKPBITUS, AJIS PELIEHUs MPOU3BOJICTBEHHBIX 3ajad,
BJIaJICHUEM HaBbIKAMM BBIOOpA STHUX MaTEpUAIIOB AJIS 33aJaHHBIX YCIOBHH OSKCIUTyaTalliHu ¢
y4eToM TpeOOBaHUI TEXHOJIOIMYHOCTH, SKOHOMMYHOCTH, HAJE€KHOCTH WU JIOJITOBEYHOCTH,
9KOJIOTHYECKUX MocencTBui ux npumenenus (IK-5);



- CIOCOOHOCTBHIO TPHMEHSATh HABBIKM HCIIOJIB30BaHUS TEXHOJIOTHYECKUX OIEpaIni,
000pyI0BaHUs, HOPMATUBHBIX U METOJUYECKHX MATEPUATIOB IO TEXHOJIOTMUYECKON MOJATOTOBKE
NPOM3BOJICTBA, KAYECTBY, CTAaHIAPTU3ALMU U CEPTUPUKAIIH OCHOBHBIX TUIIOB HAHOMATEPHAJIOB
¥ HAHOCHCTEM HEOPTaHWYECKOW W OPraHUYeCKOW MPHUPOMBI (TBEPABIX, KUIAKUX, IeIe00pa3HBIX,
a’p030JIbHBIX ), BKIIIOYAsh HAHOTUICHKH W HAHOCTPYKTYPUPOBAaHHbBIE MOKPHITHS, a TAKKE H3JICITHN
Ha UX OCHOBE M TPOILECCOB MOJYYEHHUS C 3JIEMEHTAaMH SKOHOMHYECKOTO aHajH3a U y4eTOM
NpaBUI TEXHUKU OE30IMaCHOCTH, MPOU3BOJICTBCHHON CaHUTAPHH, MOKAPHOH O€30MacHOCTH U
HOpM oxpaHnsbl Tpyaa ([1K-6);

- CHOCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJIB30BAaHUS TEXHUYECKHX CPEICTB JUIS
U3MEpPEHUSI M KOHTPOJISI OCHOBHBIX IapaMeTpPOB TEXHOJIOTMUYECKUX IMPOIECCOB IMOIYYCHUS U
CBOMCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHI], (YyJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,

HaHOMaTepuanoB u uzaenuii u3 aux (I1K-7);
3Hamb:

— HOAXOAbl K OpraHu3allid W IIJIAHUPOBAHHIO Hay‘{HO'HCCHe,Z[OBaTeHLCKOﬁ pa6OTBI,
OHBITHO-KOHCprT(TOpCKOﬁ nu HpOHSBOI{CTBGHHOﬁ ACATCIIBHOCTH 110 HpO(i)I/IJ'IIO IIporpaMmbl

OaxanaBpuara
ymemo.

— BBIIOJHATH IMOHUCK, 00pabOTKy, aHalIM3 M CHCTEMAaTHU3ALUI0 HAayYHO-TEXHUYECKOM
uH(pOpMalLMU, OCYLIECTBIATh BBIOOp METOJIMK M CPEICTB pEIICHHs 3a7ad, MOCTABJIEHHBIX

IPOrPaMMOM MPaKTHUKH;
glaoems:

— npueMaMu pa3paboTKH IJIAHOB U MPOTPamMM IPOBEACHUS TEXHUYECKUX pa3paboTOK U

UCOBITAHUH.

3. KpaTkoe comepxanue TeXHOJOTHYECKON MPAKTUKH
3akperieHHe TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX OOYYaIOIUMUCS MpPH H3yUYECHUU

porpaMMsl OakajgaBpHara.

HOHy‘leHI/IC O6y‘laIOIJ_II/IMI/ICH MPAKTUYCCKUX HABBIKOB IO OPraHU3allii W BBIIIOJIHCHUIO
HCCICOOBATCIIbCKUX U ITPOCKTHBIX pa60T, B pa60Te B COCTaBE KOJUICKTHBA UCIIOITHUTEIICH.
PazButue y o6yqafoumxc;1 HaBBIKOB HaquO'HCCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH.

4. O0beM TeXHOJOTH4YeCKOi NPAKTHKH

Bunsl yueOHoI paboThl O6Bvem
B 3aueTHBIX B akanem.
eIMHHIIAX yacax

OO0mas TpyA0eMKOCTb JMCIHUILIMHBI 110 Y4e0HOMY 3,0 108
TUIAHY

AyAUTOpPHBbIE 3aHATHS: 1,78 64
CamocrositesibHas padora (CP): 1,22 44
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHHH U 0,72 26
HABBIKOB 110 TPOrpaMMe TEXHOJIOTHYECKOMN MPAKTHKH

IToaroroska oruera 0,5 18

Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH

3a4eT ¢ OLEeHKOM

Bussl yueOHoit paboThI O6Bvem
B 3auerHbIX B actpos.

SIMHHIIAX Jacax
O01mas TpyA0eMKOCTh JHCHHUILIMHBI 110 Y4eOHOMY 3,0 81
MJIaHy
AyAUTOpPHBIE 3aHATHS: 1,78 48
CamocrositeibHas padora (CP): 1,22 33
CamocTosiTeTbHOE OCBOCHHE 3HAHUHN, YMEHHUH U 0,72 19,5

HAaBBIKOB I10 IIPOrpaMMe TEXHOJIOTHYECKOU TPAKTUKHU




[Toaroroska oryera 0,5 13,5

Bua uTOoroBoro KOHTpoJIsi: 3a4eT / IK3aMeH 3a4er ¢ OLEeHKO

AHHOTanus padoyeii mporpamMmbl npeaauniomMHoii npaktuku (b2.11.2)

1. lesp mpeaIUNIOMHOI MPAKTUKH — BBITIOJHEHNUE BBIMYCKHON KBaTU(UKAITMOHHON
paboTHI.

2. B pe3yabrare wu3yYeHUS JUCHMILUIMHBI O0y4YyallIuUiics MO NporpamMmme
0akajiaBpHaTAa I0JI:KEH:

Obnadams cnepyromumu o6meKkybTypabiMu (OK), obmenpodeccnonanpabivu (OITK)
u npodeccuonansupiMu (I1K) kommereHmsIMu:

- CIIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI (PHIIOCO(MCKUX 3HAHUM, aHANU3UPOBATH IJIaBHbBIE
3Tarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PA3BUTHUA JJISI OCO3HAHMS COLMAIBHONW 3HAYUMOCTH
cBoeii gestenpHoctu (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI JKOHOMHYECKMX 3HAaHMWA TP  OIICHKE
3¢ PEKTUBHOCTH PE3YJILTATOB JEATEILHOCTH B pa3nudHbix chepax (OK-2);

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOW M THCBMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  f3bIKaX JJIA pEIIeHUs 3aad MEXKJIMYHOCTHOTO U MEXKYJIbTYpPHOTO
B3aumoeiictBus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJEPAHTHO BOCIPUHUMAS COLIMATbHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KyIbTypHbIe pasnuuus (OK-4);

- CMIOCOOHOCTBIO K caMOopraHu3anuu u camooopasosanuto (OK-5);

- CHOCOOHOCTBIO HCIIONB30BaTh OOIMICTIPABOBBIC 3HAHHMS B Pa3IM4YHBIX cdepax
nesrenapaoctr (OK-6);

- CIIOCOOHOCTBIO TTOJICPIKUBATH JTOJKHBIN YPOBEHb (PU3NUECKOM MOATOTOBICHHOCTH IS
obecrieueH s OTHOIIEHHOM conmanbHO# 1 npodeccnonansHoi aesteiapaoct (OK-7);

- CITOCOOHOCTBIO MCTIONB30BaTh MPHUEMBI TIEPBOW TTOMOIIM, METOIbI 3aIIUTHI B YCIOBUIX
upe3BbluaiiHbIx cutyaimii (OK-8);

- CIOCOOHOCTBIO K KYJIBTYPHOMY MBIIIICHUI0, K OOOOIICHUIO, aHAIN3y, BOCIPHUSITHIO
uH(pOpMaIINH, MOCTAHOBKE IEJIM U BBIOOPY myTeit ee qocTmkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apTYMEHTHPOBAHO M SICHO CTPOHUTH YCTHYIO H
nuceMeHHyo peus (OK-10);

- CHOCOOHOCTBIO  HAaxXOAWTh  OPraHU3AIMOHHO-YIPABICHUECKHE  pPEUHICHHS B
HECTaHIAPTHBIX CUTYAIMSIX U TOTOB HECTHU 3a HUX OoTBeTCcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHUYECKH OIIEHWBATh CBOW JOCTOWHCTBA M HEIOCTATKH, HaMeuyaTh
IyTH U BBIOUPATH CPEICTBA PAa3BUTHS JOCTOMHCTB U ycTpaHeHus HemoctatkoB (OK-12);

- CIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBOeW Oynymied mnpodeccuu,
BJIaJICHHEM BBICOKOI MOTHBAIIMEH K BBIMOJHEHHUIO TpodeccnonansHoi nesitenbaoct (OK-13);

- CIIOCOOHOCTBIO TOHWMATh CYIOIHOCTh M 3HaueHHe WHGOpMAIMd B Pa3BUTHH
COBPEMEHHOT0 MH(OPMAIMOHHOTO O0IECTBA, CO3HABATh OMACHOCTU U YIPO3bl, BO3HUKAIOIIUE B
ATOM TIporiecce, coO0IaTh OCHOBHBIE TPeOOBaHMS WH(POPMAIMOHHON O€301aCHOCTH, B TOM
YHCJIC 3alIUThI rocynapcTBeHHol TaiiHbl (OK-14);

- CIOCOOHOCTHIO TPHUMEHSITh OCHOBHBIE METOJMBI, CHOCOOBI W CpEICTBA TONYYEHHS,
XpaHeHUus, mepepadoTKu HH(OpMAIMK, HABBIKM PabOThl C KOMIIBIOTEPOM KaK CpPEICTBOM
ynpasnenus uapopmarueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHpopManuel B Io0aTbHBIX KOMIbIOTEpHbIX ceTax (OK-
16);

- CIIOCOOHOCTBIO MPUMEHATH CPENICTBA CaMOCTOSITEIBHOI0, METOJUYECKH MPAaBUIBHOTO
UCIIOJIb30BAHUS METOIOB (PU3MIECKOTO BOCIIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH JUIS
obecreueHHs OJHOIEHHOHN COIMaIbHOM 1 podeccronanbHoi aestenbaocta (OK-18);




- OCO3HaBaTh IEHHOCTh POCCHUHCKON KYyJbTYpbl, €€ MECTO BO BCEMHUPHOM KYJIbTYypE,
YBKUTEIBHO U OEPEKHO OTHOCHUTHCS K MCTOPUYECKOMY HACIEIUIO U KYJIbTYPHBIM TPaIULHSIM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB W COOJIOACHUIO OO0S3aHHOCTEHW TpaKAaHWHA, K
IPaKIaHCKHU B3BCIICHHOMY U OTBeTCTBeHHOMY ToBeneHuo (OK-20).

- CITIOCOOHOCTBIO MPHUMEHATH 0a30BbIC 3HAHMSI MAaTEMATUYECKUX M €CTECTBEHHOHAYYHBIX
TUCIHUIUIAH, JUCHMIUIUH oOmenpodeccuoHalbHOro IMHKIa B o0beMe HeoOXOoauMoM B
npodeCCHOHATBPHON  JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOoTaHHBIX B HHMX IIOAXOJOB, METOJOB M pPE3yJbTaTOB MaTeMAaTHUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUICCKOTO M AKCIIepUMeHTa bHOT0 recnenoanus (OIMK-1);

- CIIOCOOHOCTHIO HCIONIb30BAaTh OCHOBHBIE TIOJIOKEHUSI M METOJbI COIMANIbHBIX,
TYMaHHUTApPHBIX U SKOHOMUYECKHX HAyK IPU PELICHUU MPO(EeCCHOHANBHBIX 33/1a4 C YYeTOM UX
MOCJIEICTBHI JUIs 00IIecTBa, SKOHOMUKH ¥ Kooruu (OITK-2);

- CIIOCOOHOCTBIO TIPUMEHSATH OCHOBBI METOOB HCCIICJOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJIOB M HAHOCHUCTEM HEOPraHHMYECKOW M OpraHHuYecKOi
IPUPOJIbI, B TBEPAOM, KUAKOM, T€I€00pPa3HOM, a3pP0O30JIbHOM COCTOSIHUM, BKJIKOYAsi HAHOIIJICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPHITHS, BHYTPEHHHUE U BHEIIHUE IPAHUIIBI pasfiena ¢a3, a Takxke
(GHU3NUIECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ X ydactuem (OITK-3);

- CIIOCOOHOCTHIO MPUMEHSITH HaBBIKM COOpa IaHHBIX, H3yUEHUs, aHAIN3a U 0000IeHHS
HAYYHO-TEXHHYECKON MH(OPMAIH 1O TEMAaTUKE MCCIIEOBAHUS, Pa3padOTKU M UCTIOIb30BAHUS
TEXHUYECKONM JOKyMEHTallid, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB IO  BOIIpOCaM
MHTEJUIEKTYyalIbHOH COOCTBEHHOCTH, TOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHHIO, O()OPMIICHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pEelIaTh CTaHIAPTHBIE 3a/a4d MPOPECCHOHATBHON NEITEIHLHOCTH Ha
OCHOBE MH(OpPMAIIMOHHON 1 6ubIHOrpadUyecKoil KyIbTyphl C IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHA M C YyYeTOM OCHOBHBIX TpeOOBaHWU WH(HOPMAIMOHHON
6e3zomacHoctu (OITK-5).

- CIOCOOHOCTBIO HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJOTHH, Ti00anbHble WH(GOPMAIMOHHBIE PpPECcypCchl B  HAyYHO-HCCIEI0BATENbCKOU
JESITEIbHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEpHalOB U HAHOCHCTEM
(TIK-1);

- CIIOCOOHOCTHIO HCIOJIb30BAaTh Ha IMPAKTUKE COBPEMEHHBbIE NPEJCTABICHUS HAyK O
CBOMCTBaX BEIIECTB U MATEPUAIOB MPH MEPEX0Jie UX B HAHOPA3MEPHOE COCTOSHUE (HOJb, OJJHO
U JByXMEpHOE), O BIUSHUU pa3Mepa Ha CBOWCTBA BEILECTB M MaTEpUaJIOB, B3aUMOJECHCTBUU
HaHOMATEpPUAaJIOB U HAHOCHUCTEM ¢ OKpykaromieit cpenoii (TTK-2);

- CIOCOOHOCTHIO TMPUMEHSATh HAaBBIKM MCIOJb30BAaHUS TMPUHLIUIOB U  METOJIUK
KOMIUIEKCHBIX MCCIIEJOBAHWW, WCIBITAHUNA M JUArHOCTUKU M3JENIUM W3 HaHOMAaTepualioB U
MPOIIECCOB UX TMPOU3BOJACTBA, OO0paOOTKM © MoAUUKAIUU, BKIIOYas CTaHIApPTHBIE U
ceprudukanronnbie ucnbitanus (IK-3);

- CIOCOOHOCTBIO NPUMEHSTh HABBIKM MCIOJB30BaHUS (MO7 PYKOBOACTBOM) METOJIOB
MOJICJIMPOBAHUSA, OLEHKH, MPOTrHO3UPOBAHUS W ONTUMHU3AIMU TEXHOJOTUYECKHUX IMPOIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKAINU MaTepraioB u nporeccos ([TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIC THIIBI HAaHOMAaTEpUAIOB M HAHOCHCTEM
HEOPraHMYeCcKON (MeTaJUIMYeCKUX W HEeMETAINIMYECKMX) W OpraHM4ecKod (MOJIMMEpHBIX U
VIIEPOAHBIX) TPHUPOABI (TBEPABIX, JKUIKHUX, TeIe00pa3HBIX, a’dpPO30JbHBIX), BKIIOYas
HAHOIUJIEHKW M HAaHOCTPYKTYPUPOBAaHHBIE TOKPBITHS, IJI PELIEHUs MPOU3BOJICTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATHUX MATEPUANOB ISl 33aJaHHBIX YCIOBUHM SKCIUTyaTallud ¢
y4eToM TpeOOBaHUI TEXHOJOIMYHOCTH, SKOHOMMYHOCTH, HAJEKHOCTH WU JIOJITOBEYHOCTH,
HKOJIOTHYECKUX MocencTBri ux npumenenus (I1K-5);

- CIOCOOHOCTBIO MPHUMEHATH HABBIKM MCIIOJIB30BAHUSI TEXHOJIOTMYECKUX OIEpalnid,
000pyI0BaHUs, HOPMATUBHBIX U METOJUYECKHX MATEPUATIOB IO TEXHOJIOTMYECKON MOJATOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHJAPTU3ALNU U CePTU(UKALIMYA OCHOBHBIX TUIIOB HAHOMATEPHAJIOB



¥ HaHOCHCTEM HEOPTraHWYEeCKOW M OpPraHn4ecKOW MpUpPOIbI (TBEPIBIX, )KUAKHX, reJe00pa3HbIX,
a’pO30JIbHBIX), BKIIOYast HAHOIUIEHKH U HAHOCTPYKTYPHUPOBAHHBIE MOKPBITUSA, a TAKXKE U3JIEIUN
Ha WX OCHOBE U IPOIIECCOB IOJMYYEHHUS C DIEMEHTAMH SKOHOMHYECKOTO aHAIN3a U y4eTOM
NpaBUI TEXHUKU O€30MacCHOCTH, MPOU3BOJCTBEHHON CAaHUTAPHH, MOKAPHOH O€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CHOCOOHOCTBIO TPUMEHSTH HAaBBIKA HCIIOJIB30BAaHUS TEXHUYECKHX CPEICTB JUIS
U3MEpPEeHHSI M KOHTPOJII OCHOBHBIX IMApaMETPOB TEXHOJOTMYECKHUX IPOIECCOB TONYYCHHS H
CBOWCTB HAHOOOBEKTOB (KJIACTEPOB, HAHOYACTHUIL, (YJUIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,

HaHOMAaTepHaaoB u u3aeani u3 uux (I1K-7);
3HamMb:

—  (U3UKO-XMMHUYECKHE CBOWCTBA HAHOMATEPUATIOB M HAHOCHUCTEM IO MPOGUITIO

BBIITYCKHOW KBaTH(PUKALIMOHHON paboThI,

—  (UBHKO-XMMHYECKHE 3aKOHOMEPHOCTH TEXHOJIOTHYECKUX MPOILECCOB TMOMyUCHUS
HAHOMAaTEPHAaJIOB M HAHOCHCTEM IO MPOQUIIIO BHITYCKHON KBaU(UKAIIMOHHONU pabOThI;
— KOMIUIEKC MEpOINPUATUH MO TEXHHKE Oe30MacHOCTH, OXpaHe OKPY’KaIoleh Cpelbl,

OXpaHe TpyJa;
ymems.

— OCYHICCTBJIAITb KOHTPOJIb CaMOCTOSITEILHOMN Hay‘IHO'HCCHe,Z[OBaTeHLCKOﬁ pa6OTBI;
— BBIIIOJIHATH IIOAT'OTOBKY HaquO'TeXHquCKOfI AOKYMCHTAallUU JIsI IHPOBCACHUS

HAYYHBIX UCCIICIOBAaHUN U TEXHHUYECKUX Pa3paboToK;

— BBINOJIHATH PACUEThI, CBSI3aHHBIE C pa3pabOTKOW 3agaHUil g OTACIIBHBIX

HUCIIOJHUTEIIEN.
glaoems:

— CHCTEMOit IJIAHUPOBAHUA W OpraHu3alvid HAYyYHO-HUCCICAOBATCILCKHUX B paMKax

U3y4aeMoll mporpamMmbl OakanaBpuara.

3. KpaTkoe coaep:kanue npeiIunjioMHON NPAKTHKH

IIpuoOpereHne 3HaHUII M HABBIKOB MO OpPraHM3allUd U YIPABICHHUIO OTIEIbHBIMHU
ATalaMy U IporpaMMaMu MPOBEACHUS HAyUHbIX UCCIIEJOBAHUM U TEXHUYECKUX pa3paboToK.

ITonroToBka MCXOJIHBIX HAHHBIX JUIS BBIOJHEHHUS BBITYCKHOM KBaJTU(HUKAIIMOHHON

paboTHL.
4. O0beM npeIuIIOMHONH IPAKTHKH

Bunsl yueOHoI paboThl O6Bvem
B 3aueTHBIX B akanem.
eIMHUIIAX Jacax
OO0mas TpyA0eMKOCTb JMCIHUILIMHBI 110 Y4e0HOMY 12,0 432
IJIAHY
AyIMTOpHBIC 3AHATHS: - -
CamocrositesibHas padora (CP): 12,0 432
CamocTosiTeTbHOE OCBOCHHUE 3HAHUM, YMEHHH U 10,0 360
HaBBIKOB 110 TIPOTPaMMe TPEITUINIOMHON MTPAKTHKH
IToaroroBka oTuera 2,0 72
By MTOroBOoro KOHTpoOJIsA: 3a4eT / IK3aMeH 3ayer C OLEHKOM

Bussl yueOHoit paboThI

O0BeM

B 3a4erHBIX B actpon.
eIMHUIIAX Jacax
OO0mast TpyA0eMKOCTb JMCIHUILIMHBI 110 Y4eOHOMY 12,0 324
IJIAHY
AyAUTOpPHBIE 3aHATHS: - -
CamocrositesibHas padora (CP): 12,0 324
CaMocCTOsATEIbHOE OCBOCHUE 3HAHUI, YMEHUH U 10,0 270




HAaBBIKOB I10 IIPOrpamMMe IPeIIUIIIIOMHON NPAKTUKU

IToxroroska oryera 2,0 54

Bujg uTorosoro KOHTPOJIsA: 3a4€T / 3x3aMeH 3auer ¢ OIIEHKOH

HayuHno-uccienoBaresbckasi padbora B cemectpe (b2.H.1)

1. Ilesq» Hay4YHO-HCCaeR0BaTeIbCKOM padoTsl (HUP) — popmMupoBanre HEOOXOIUMBIX
KOMIIETEHIIMH JIsl OCYILIECTBICHUS Hay4YHO-UCCIIEA0BATENbCKON IEATENBHOCTH 10 HAIIPABJIECHUIO
noarotoBku 28.03.03 — «Hanomatepuanby npoduiib MOATOTOBKH «XUMHUYECKas TEXHOJOTHS
HAaHOMATEpHaJIOB» IOCPEACTBOM IUIAHUPOBAHUSA U  OCYILIECTBIECHUS HKCIEPUMEHTAIbHON
JeSITEIbHOCTY Ha OCHOBAaHMM HW3YYEHHBIX JUCLMIUIMH, B TOM 4MCJIE CIEUUAIbHBIX, U
CaMOCTOSITENIbHO N3y4YEeHHON HH(OPMAIIUH.

2 B pe3yabTaTe BBHINOJHEHUS HAYYHO-MCCJIEN0BATENbCKON PadoThl 00y4aronuiics
10 mMporpamMMe 0aKajaBpuaTa J0JKeH:

Obnaoams caenyroumu o0ekynsTypHbiMu (OK), obmenpodeccnonansupivu (OI1K)
u npodeccuonansubivu (ITK) komnereHmsIMu:

- CIIOCOOHOCTBIO K KOMMYHHMKAIlMM B YCTHOM M HHCbMEHHOW (OpMax Ha PYCCKOM H
MHOCTPAaHHOM  fA3BbIKaX JJIi pElIeHUs 3a4ad MEXKJIMYHOCTHOIO U MEXKYJbTYpPHOTO
B3aumoeiicteus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHJAE, TOJIEPAHTHO BOCHPUHMMASI COLUAJIbHBIE,
ITHUYECKUE, KOHPECCHOHAIBHBIC U KyJIbTypHbIe pasnnuus (OK-4);

- CIIOCOOHOCTBIO K caMoopranu3anuu u camooopaszosanuto (OK-5);

- CHOCOOHOCTBIO MCIIONIB30BaTh OOIIENPABOBbIE 3HAHMS B pa3IMyHBIX cdepax
nesirenbaocTr (OK-6);

- CIIOCOOHOCTBIO MOJIEPKHUBATH JOJDKHBIM YPOBEHb (PM3NUECKOM MOATOTOBICHHOCTH JUIS
o0ecrieueH s TIOJHOLIEHHOM colmaibHO# U npodeccnonansHoi nestenpaoct (OK-7);

- CIIOCOOHOCTBIO MCHOJIBb30BaTh MPUEMBI IEPBON MOMOIIM, METO/Ibl 3AIIUTHI B YCIOBUAX
ype3BbryaiiHbix curyanuii (OK-8);

- CHOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHHIO, K OOOOIIEHHUIO, aHAIU3y, BOCHPHUSATHIO
uHOpMaInH, TOCTAHOBKE [EH U BBIOOPY myTei ee moctmwkenus (OK-9);

- CIIOCOOHOCTBIO JIOTMYECKH BEpPHO, apryMEHTHPOBAHO M SICHO CTPOHUTh YCTHYIO H
nrcbMennyo peds (OK-10);

- CHOCOOHOCTBIO  HAaxXOAMThb  OPraHU3allMOHHO-YIIPABJICHUECKHUE  pEUIeHHs B
HECTaHJAPTHBIX CUTYAIMSX U TOTOB HECTH 3a HUX oTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHMYECKU OIIEHWBATh CBOU JOCTOMHCTBA M HEAOCTATKH, HaMeuaTb
IYTH U BBIOUPATH CPEJICTBA PAa3BUTHS JJOCTOMHCTB U ycTpaHeHus HepocTatkoB (OK-12);

- CIIOCOOHOCTBIO CO3HABAaTh COLMANBHYIO 3HAUMMOCTh CBOel Oyaymiedt mpodeccuu,
BJIaJICHMEM BBICOKOW MOTHBAIMEH K BHIMOIHEHHIO TpodeccronanbHoi aesrenbaoctu (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYHUIHOCTb M 3HaueHHe HWHGOpMAIMU B Pa3BUTHH
COBPEMEHHOT0 MH(OPMALIMOHHOTO 00IIECTBA, CO3HABATh OMACHOCTH U yTPO3bl, BOZHUKAIOIINE B
3TOM IIpolecce, coONM0IaTh OCHOBHBIE TPeOOBaHUS WMH(POPMAIMOHHON 0€30macHOCTH, B TOM
YHCIIe 3aIUThI rocyqapcTBeHHOM Taitibl (OK-14);

- CHOCOOHOCTBIO MPHUMEHSTh OCHOBHBIE METOJbI, CHOCOOBI M CpEACTBA MOIYyYEHUS,
XpaHeHus, nepepaboTku HH(OpMalnMM, HaBBIKM pPabOThl C KOMIIBIOTEPOM KaK CpEICTBOM
ynpasnenus uapopmanueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MH(OpMaIUen B TIIOOATBHBIX KOMITBIOTEPHBIX ceTsax (OK-
16);

- CIIOCOOHOCTHIO MPUMEHSATH CPEICTBA CAMOCTOSITENILHOTO, METOJAMYECKU MPABHILHOTO
UCIIOJIb30BAHUS METO/IOB (PU3NYECKOr0 BOCIUTAHHS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JIOJDKHOTO YPOBHS (PM3MUYECKOM MOATOTOBIEHHOCTH IS
o0ecrieueHns OTHOLIEHHOH colManbHO# 1 npodeccnonansHoi nesrenpHoct (OK-18);




- OCO3HaBaTh IEHHOCTb POCCHUHCKON KYJBTYpbI, €€ MECTO BO BCEMHUPHOH KYJbTYpE,
YBOXHUTEIHLHO U OEPEKHO OTHOCUTHCS K MCTOPUYECKOMY HACIECAMIO M KYJIbTYPHBIM TPAIUIUSM
(OK-19);

- TOTOBHOCTBIO K pEAIM3allMU TpaB W COOJIOACHUIO OO0S3aHHOCTEHW TpaKAaHWHA, K
IPaKIaHCKHU B3BCIICHHOMY U OTBeTCTBeHHOMY ToBeneHuto (OK-20).

- CIMOCOOHOCTHIO TPUMEHSTh 0a30BbIC 3HAHUS MAaTEMAaTHYECKHX U €CTECTBEHHOHAYYHBIX
JUCIHUIUIAH, JUCHMIUIUH oOuienpodeccuoHalbHOro MHKIa B o0beMe Heo0XOJuMOM B
npo(ecCHOHANBHOM  JESITENTbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HAayK,
pa3pabOoTaHHBIX B HHMX IOAXOJOB, METOJOB M PE3YyJbTAaTOB MaTEeMAaTUYECKOTO aHaiu3a u
MO/JICITMPOBAHHUS, TCOPETUIECKOTO M IKCIIepUMeHTaIbHOTO rccienoanus (OIMK-1);

- CIIOCOOHOCTHIO HCIONIB30BAaTh OCHOBHBIE TIOJIOKEHUS M METOJbI COIMANIbHBIX,
TYMaHUTapPHBIX U SKOHOMHYECKUX HAYK MPHU PEHICHHH MPO(EeCCHOHAIBHBIX 3a/lad ¢ YYeTOM HX
MOCJIEICTBHI JUIs 00IIecTBa, SKOHOMHUKH | dKooruu (OITK-2);

- CIOCOOHOCTHIO MTPUMEHSATH OCHOBBI METOJIOB MCCIICIOBAHMS, aHAN3a, JUATHOCTHKH U
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJOB W HAHOCHUCTEM HEOPTaHMYECKOW M OpraHMYecKOi
MPUPOJIBI, B TBEPJIOM, KUIKOM, reJIeo0pa3HOM, a3pO30JIbHOM COCTOSIHUH, BKIIFOUasi HAHOTUICHKU
¥ HaHOCTPYKTYPHPOBAHHBIC MOKPBITHS, BHYTPEHHUE U BHEIIHUE TPAaHUIBI pa3aena (a3, a Takke
(GHU3NUECKUX U XUMUYECKHX MPOIECCOB B HUX WK ¢ uX ydactuem (OITK-3);

- CIIOCOOHOCTHIO MPUMEHATH HABBIKH cOOpa JaHHBIX, U3yYEHUs, aHAIN3a U 0000IIeHHS

HAyYHO-TEXHUYECKOH WH(OpMAaMK TIO TEMAaTHKE WCCIICIOBaHUs, pa3paboTKu W
WCIIONIb30BAaHUSl TEXHUYECKON JOKYMEHTAIlMH, OCHOBHBIX HOPMATHUBHBIX JIOKyMEHTOB IO
BOIIPOCAM HWHTEJUICKTYyaJIbHOW COOCTBEHHOCTH, IMOJTOTOBKH JIOKYMEHTOB K MAaTEHTOBAHHIO,
oopmirernto Hoy-xay (OITK-4);

- CHOCOOHOCTBIO pPelIaTh CTaHAAPTHBIE 3aJaud MPO(ECCHOHATBHON NEATETBHOCTH Ha
OCHOBEe MH(OpPMAIMOHHON 1 OUbIHOrpaduyecKoi KyIbTyphl C IPUMEHEHHEM WH(OPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHA M C YYETOM OCHOBHBIX TpeOoBaHWU WH(HOPMAIMOHHON
6e3zomacHoctu (OITK-5).

- CIOCOOHOCTBIO HCIOJIB30BaTh COBPEMEHHBIE HWH()OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJOTHH, TJ00albHble HWH(POPMAIMOHHBIE PpPeCcypchl B  HAyYHO-HCCIEI0BATENbCKOU
JIESATETLHOCTH B OOJIACTH MAaTE€pPUAJIOBEICHHS W TEXHOJOTMHM HAHOMATE€PUAIOB M HAHOCHUCTEM
(TIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BaTh Ha IMPAKTHKE COBPEMEHHBIC MPEACTABICHHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHANIOB MPH MEPEXoe UX B HAHOpPa3MEpPHOE COCTOsIHHUE (HOJb, OJHO
U JIBYXMEPHOE), O BIUSHUM pa3Mepa Ha CBOMCTBA BEIICCTB U MaTEpUAJIOB, B3aUMOJICHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotei cpenoit (ITK-2);

- CHOCOOHOCTBIO TPUMEHSTh HABBIKM HCIOJIB30BaHUS TPUHIUIOB U METOJIUK
KOMIUIEKCHBIX HCCJIEIOBAaHUM, UCHBITAHUN W JUArHOCTUKHU W3JENUNA W3 HAHOMATEPUAIOB H
MPOIIECCOB HX TMPOU3BOJACTBA, OO0pabOTKM U MoAM(UKAIIMU, BKIIOYas CTaHJApPTHBIE U
ceprudukanronnbie ucnbitanus (IK-3);

- CIIOCOOHOCTBHIO TIPUMEHSATH HABBIKA WCIOJIb30BaHUsS (TI0JT PYKOBOJCTBOM) METO/OB
MOJICJIMPOBAHUSA, OLEHKH, MPOrHO3UPOBAHUS W ONTUMHU3AIMHU TEXHOJOTUYECKHUX IPOIIECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALMH U cepTUHUKANUU MaTepranoB u nporeccos (ITK-4);

- CHOCOOHOCTBIO TMPHUMEHSTh OCHOBHBIE THIIBI HAHOMAaTEpPHAOB W HAHOCHUCTEM
HEOPTraHWYECKOW (METAIUTMYECKUX W HEMETAUIMYECKHX) U OPraHUYeCKOH (MOJIMMEpPHBIX |
VIIEPOAHBIX) TPHUPOABI (TBEPABIX, JKUIKUX, TeIe00pa3HbIX, ad’dpPO30JbHBIX), BKIIOUas
HAHOIUICHKA M HAHOCTPYKTYPHUPOBAHHBIE TMOKPBITHS, JJIs1 PEIICHUs MPOW3BOACTBEHHBIX 3ajad,
BJIQJICHHEM HaBBIKAMU BBIOOpA ATUX MATEPUANOB JUISl 33aJaHHBIX YCIOBUM HKCIUTyaTalludl C
y4eToM TpeOOBaHMIM TEXHOJOTHUYHOCTH, SKOHOMHUYHOCTH, HAJCKHOCTH U JIOJITOBEYHOCTH,
HKOJIOTHYECKUX MocencTBri ux npumenenus (I1K-5);

- CIOCOOHOCTHIO TPHUMEHSTh HABBIKM WCIIOJIB30BAHUS TEXHOJOTUUYECKHX OTICPAIIHiA,
000pyI0BaHUs, HOPMATUBHBIX U METOJUYECKHX MATEPUATIOB IO TEXHOJOTHMYECKON MOJATrOTOBKE
MIPOU3BOJICTBA, KAYECTBY, CTAHAAPTU3ALNN U CEPTU(UKALINYA OCHOBHBIX TUIIOB HAHOMAaTEPHAJIOB



¥ HaHOCHCTEM HEOPraHW4ecKOW W OpraHMYecKON MpUpOJIbl (TBEPABIX, KHUAKUX, Ieieo0pa3HbIX,
a’pO30JIbHBIX ), BKJIKOYAsl HAHOIIJIEHKU M HAaHOCTPYKTYPUPOBAHHBIC MOKPBITHS, a TAaKKe U3AEIUI
Ha MX OCHOBE M IPOLIECCOB NOJYYEHHS C AJIEMEHTAaMU 3KOHOMMYECKOrO aHajlu3a U y4eTOM
IpaBUI TEXHUKU O€30MacHOCTH, MPOM3BOJICTBEHHON CaHUTApHHU, MOKApPHOH OE€30MacHOCTH U
HOpM oxpanbl Tpyaa (ITK-6);

- CIIOCOOHOCTHIO IPUMEHATh HABBIKM HCIIOJIB30BAHUS TEXHUUYECKUX CPEACTB JUIS
MU3MEPEHHS] U KOHTPOJISI OCHOBHBIX IAPAMETPOB TEXHOJOTMUYECKHX IPOLECCOB MOJIYYEHHUS M
CBOWCTB HAHOOOBEKTOB (KJIACTEpOB, HAHOYACTHUI, (YIIEPEHOB, HAHOTPYOOK), HAHOCUCTEM,
HaHOMaTepHaaoB u usnenuit usz uux (I1IK-7).

3. KpaTkoe cogep:kanue TUCHUIINHBI

B npouiecce ocBoeHuUs JUCIUILIMHBI 00YYarOIMiics JOKEH MOATOTOBUTD U MPEJICTABUTh
K 3alUTe HAyYHO-UCCIIeN0BaTeNbCKyto padory (HUP), BEIMOTHEHHYIO HA COBPEMEHHOM yPOBHE
pa3BUTHS HAYKU M TEXHUKU M COOTBETCTBYIOUIYIO BBIODAHHOMY HAIpPaBIICHUIO MOATOTOBKHU U
nporpaMme o0y4deHusl.

B npencraBnennoit k 3amure HUP nomkHBI MONMYyYuTh pa3sBUTHE 3HAHMS U HAaBBIKH,
[OJIy4Y€HHbIE OO0Y4YaroIIMMCA IPU OCBOCHMM NpOrpaMMmbl OakanaBpuara, B TOM YHCIE IPU
M3Y4YEHUHU chnenuanbHbix aucuuiuinH. [lpeacraBnennas k 3ammure HUP pgomxna copepkath
0030p JMTEpaTyphl, OIMCAHUE HCIIOJIB30BAHHBIX MAaT€pUAJIOB M METOJIOB HCCIEI0BaHUS,
MOJTy4YEHHBIE SKCIIEPUMEHTAIILHBIE PE3YIbTAaThl U BBIBOJIBI IO paboTe.

4. O0beM HAYYHO-HCCIIEI0BATEIbCKONH padoThI

Bunst yueGHOI paboThl O0beM
B 3aueTHBIX B akagem.
eMHHIIAX yacax

OO0mast TpyA0eMKOCTh JMCHUIIIMHBI 110 Y4eOHOMY 4,0 144
TJIaHy

AyAUTOpPHBIE 3aHATHS: 1,78 64
CamocrositesbHas padora (CP): 2,22 80
CamMocTosATeIbHOE OCBOEHNE 3HAHUH, YMEHUH U 1,72 62
HAaBBIKOB

IToaroroska oruera 0,5 18

Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH

3a4deT ¢ OLEeHKOM

Bunp! yueOHOI pabOThI Ob6beMm
B 3aueTHBIX B actpon.

eIMHUIIAX Jacax
OO0masi TpyA0eMKOCTh JMCHUIIJIUHBI 110 Y4eOHOMY 4,0 108
TJIaHy
AyYIUTOPHBIE 3aHATHSL: 1,78 48
CamocrositesbHas padora (CP): 2,22 60
CamocTosiTeThHOE OCBOCHHE 3HAHUHN, YMEHHH U 1,72 46,5
HaBBIKOB
IToaroroska oruera 0,5 13,5

Buja uToroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH

3a4yeT ¢ OLEeHKOM

4.7. 'ocynapcTBeHHAsi MTOrOBasi aTTeCTAlUs. 3AIMTA BBIMYCKHONH KBAIU(PHUKAMOHHOI

padorsl (b.3)

1. Ileab rocysapcTBeHHOHl WTOrOBOM AaTTeCTAllMM — BBIIBIECHUE YPOBHS
TEOPETUYECKOW U TMPAKTUYECKOW TMOATOTOBICHHOCTH BBIMYCKHHKA BYy3a K BBIIIOJHEHHUIO
npodeCCHOHATBHBIX 3a7jad M COOTBETCTBUSL ero moarotoBku Tpebosanusm ®I'OC BO mo
HamnpasyieHut0 noarotoBku 28.03.03 — «Hanomarepuanby.



2 B pe3yabrare rocyaiapcTBeHHOW WTOroBOW AaTrTecTAllMU O0yYAIOIIHUHACA 10
nporpamMme 0aKajiaBpuarTa JA0JKeH 00/1a1aTh CJeAYIIMMMH KOMIeTeH MMM

- CIIOCOOHOCTBIO MCMOJIb30BaTh OCHOBBI (PHIIOCO(CKUX 3HAHUM, aHAIU3UPOBATH IJIaBHbBIE
3Tarbl ¥ 3aKOHOMEPHOCTH MCTOPUYECKOTO PA3BUTHA JJISI OCO3HAHMS COLMAIBHONW 3HAYUMOCTH
cBoeii gestenpaoctu (OK-1);

- CHOCOOHOCTBIO HCIIOJIb30BAaTh OCHOBBI JKOHOMHMYECKMX 3HAaHMWA TP  OICHKE
3¢ (HEKTUBHOCTH PE3yJIHTATOB AEATEILHOCTH B pa3nyHbiX chepax (OK-2);

- CIOCOOHOCTHIO K KOMMYHHKAIIMM B YCTHOM M NMHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  sI3bIKaX JUIA pEIICHHUs 3a/Jady MEKIUYHOCTHOTO U MEXKKYJIbTYPHOTO
B3aumoeiictBus (OK-3);

- CHOCOOHOCTBIO paboTaTh B KOMaHjAe, TOJIEPAHTHO BOCHPHHHUMASI COLUAIbHbIE,
ITHUYECKHE, KOH(ECCHOHAIBHBIE U KyIbTypHbIe pa3nuuus (OK-4);

- CIIOCOOHOCTHIO K caMOOpraHu3aiuu u camoobpaszoBanuio (OK-5);

- CHOCOOHOCTBIO HCIIOJIB30BaTh OOIICTIPABOBBIC 3HAHHMS B PasIMYHBIX cepax
nesrenapaoctr (OK-6);

- CIIOCOOHOCTBIO TTOJICPIKUBATH JTOJKHBIN YPOBEHb (PU3NUECKOM MOATOTOBICHHOCTH IS
obecrieueH s OJTHOIIEHHOM colnanbHO# 1 mpodeccuonansHoi aesteapaoct (OK-7);

- CIIOCOOHOCTHIO MCTOJIB30BaTh MPUEMBI TIEPBOM MOMOIIM, METO/IBI 3AIIUTHI B YCIOBHAX
upe3Bbluaiiibix cutyaimii (OK-8);

- CIIOCOOHOCTBIO K KYJIbTYPHOMY MBIIIICHUIO, K OOOOIICHUIO, aHAIU3y, BOCIPHUSITHIO
uH(OpMaIINH, MOCTAHOBKE LIEJIM U BIOOPY myTeit ee qoctkenus (OK-9);

- CIIOCOOHOCTBIO JIOTHYECKH BEPHO, apPTyMEHTHPOBAHO M SICHO CTPOUTH YCTHYIO H
nrcbMeHnyo pedb (OK-10);

- CHOCOOHOCTBIO  HAaxXOAWTh  OPraHU3AIMOHHO-YIPABICHUECKHE  pEUICHHS B
HECTaHIAPTHBIX CUTYAIMSIX U TOTOB HECTH 3a HUX OoTBeTcTBeHHOCTH (OK-11);

- CIIOCOOHOCTBIO KPUTHUYECKH OIIEHWBATh CBOM JOCTOMHCTBA M HEHAOCTATKH, HAMedaTh
IyTH ¥ BBIOUPATh CPE/ICTBA Pa3BUTHSI JOCTOMHCTB U ycTpaHeHus HenoctaTkoB (OK-12);

- CIOCOOHOCTBIO CO3HaBaTh COLMAIbHYIO 3HAUMMOCTh CBOeW Oynymied mnpodeccuu,
BJI/ICHUEM BBICOKOW MOTHBAIIMEH K BBIMOIHEHHIO MpodeccronanbHoi aestensHoctu (OK-13);

- CIIOCOOHOCTBIO TOHMMATh CYINTHOCTh M 3HaueHHe WH(OpManmuu B pa3BUTHH
COBPEMEHHOT0 MH(OPMAILMOHHOTO O0IIECTBA, CO3HABATH OMACHOCTU U YTPO3bl, BOSHUKAIOLIUE B
ATOM TIpoIriecce, coO0IaTh OCHOBHBIE TPeOOBaHMS WH(POPMAIMOHHON O€301aCHOCTH, B TOM
YHCIIe 3aIUThI TocynapcTBeHHol Taituel (OK-14);

- CIOCOOHOCTBIO TPHUMEHSTh OCHOBHBIE METOJBI, CHOCOOBI M CpEACTBA TONYYEHUS,
XpaHeHUs, InepepaboTKu HHGPOpPMAlMK, HABBIKM pPa0OThl C KOMIBIOTEPOM KakK CpeJICTBOM
ynpasnenus uapopmarueii (OK-15);

- CIIOCOOHOCTBIO paboTaTh ¢ MHpoOpManuel B Io0abHBIX KOMIbIOTEpHbIX ceTax (OK-
16);

- CIOCOOHOCTBIO MPUMEHATH CPEJICTBA CaMOCTOSITEIBHOI0, METOJUYECKH MPAaBUIBHOTO
UCIIOJIb30BAHUS] METOIOB (PU3MIECKOTO BOCIIUTAHKS U YKperuieHus 310poBbs (OK-17);

- TOTOBHOCTBIO K JOCTH)KEHHUIO JOJDKHOTO YPOBHS (PM3UYECKOM MOATOTOBIEHHOCTH IS
obecrieueHus OJTHOIIEHHOH colnanbHOi 1 npodeccnonansHoi aesteaprocti (OK-18);

- OCO3HaBaTh IIEHHOCTb POCCHUICKON KyJbTYphl, €€ MECTO BO BCEMHPHOW KYJIbTYpE,
YBOKHUTEIFHO U OEPEKHO OTHOCHTHCS K MCTOPUYECKOMY HACIIENUIO U KYJIbTYPHBIM TPaIUIHSIM
(OK-19);

- TOTOBHOCTBIO K pEaJM3aldu TpaB W COOIIOACHUIO OOS3aHHOCTEH TpakJaHWHA, K
IpaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY noBeneHuto (OK-20).

- CITOCOOHOCTBIO MTPUMEHSTH 0a30BBIC 3HAHWS MAaTEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCLUMIUIMH, JMCUUIUIMH OO0IIenpoecCHOHaIbHOIO IMKJIa B 00beMe HEOOXOJUMOM B
npoeCCHOHATBPHON  JEATENBHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  HayK,
pa3paboOTaHHBIX B HHUX IIOJXOJOB, METOJOB M pE3yJbTaTOB MAaTEMaTHMYECKOI'0 aHalu3a H
MOJICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpUMEHTaIbHOr0 rccieaoanus (OIMK-1);



- CIIOCOOHOCTHIO HCIOJB30BAaTh OCHOBHBIE TIOJOXKEHUS M METOJbl COIUANbHBIX,
TYMaHHUTApPHBIX U YKOHOMHUYECKHX HAyK MpPU PEUICHUU MPO(PECCHOHANBHBIX 3a7ad C Y4eTOM HX
MOCJIEICTBHI JUIs 00IIecTBa, SKOHOMUKH ¥ Kooruu (OITK-2);

- CIIOCOOHOCTBIO MPUMEHATH OCHOBBI METOAOB HCCIICJOBAHMS, aHAIN3A, JUATHOCTHKH H
MOJICJIMPOBAHUSI CBOWCTB HAHOMATEPHUAJOB M HAHOCHUCTEM HEOPraHMYeCKOW M OpraHHMYecKoin
IPUPOIBI, B TBEPJIOM, KUAKOM, I'eJIC00pa3HOM, a3PO30JIbHOM COCTOSTHHH, BKJIIOYasi HAHOTUICHKU
Y HaHOCTPYKTYPHPOBAaHHbBIE MOKPBITHS, BHYTPEHHNUE U BHEIIHUE IPAaHULIBI pazsiena ¢a3, a Takxke
(U3MYECKUX U XUMHYECKUX MPOLIECCOB B HUX WM ¢ uX ydactueM (OIIK-3);

- cOCOOHOCTHIO MPUMEHSTh HaBBIKM cOOpa JAaHHBIX, U3yUEHHUs, aHAIHU3a U 0000LICHUS
HAYYHO-TEXHUYECKON MH(OPMAIMH MO TeMAaTHUKE MCCIIEOBAHUS, Pa3padOTKU M UCIIOIb30BAHUS
TEXHUYECKOM JOKyMEHTallud, OCHOBHBIX HOPMATHBHBIX JOKYMEHTOB II0  BOIIpOCaM
MHTEJUIEKTYyalIbHOH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-xay (OIIK-4);

- CHOCOOHOCTBIO pEelIaTh CTaHIAPTHBIE 3a/a4d MPOPECCHOHATBHON NEITEIHLHOCTH Ha
OCHOBE MH(OPMAIIMOHHON 1 6ubIHOorpaduyecKoil KyIbTyphl C IPUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYEeTOM OCHOBHBIX TpeOOBaHWN HH(POPMAITMOHHON
6e3zomnacHoctu (OITK-5).

- CIIOCOOHOCTBIO HCITONIb30BaTh COBPEMEHHBIE HH(POPMAIMOHHO-KOMMYHUKAITHOHHBIC
TEXHOJOTHH, Tri00anbHble HMH(GOPMAIMOHHBIE PECypCchl B  HAyYHO-HCCIIEI0BATEIbCKOU
JESTEIbBHOCTH B 00JIACTH MaTepUalOBEIEHUS U TEXHOJOTMU HAHOMATEPHAJIOB U HAHOCHCTEM
(TIK-1);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh Ha IPAKTUKE COBPEMEHHBIE NPEJCTABICHUS HAyK O
CBOICTBax BEIIECTB U MAaTEPHANIOB MPHU MEPEXoje UX B HAHOPA3MEPHOE COCTOsIHUE (HOJb, OJHO
U JIBYXMEpHOE), O BIMSHUHM pa3Mepa Ha CBOWCTBA BEIIECTB M MAaTEpUAIOB, B3aWMOJCHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpYyKarotiei cpenoit (ITK-2);

- CHoCOOHOCTBIO TIPUMEHSITh HABBIKM HCIIOJNB30BaHUS TNPHHIUIOB W METOJIUK
KOMIUIEKCHBIX HCCIIEIOBaHUM, MCIBITAHUM M JAMAarHOCTMKM M3AEIHH M3 HaHOMAaTepHalloB U
MPOIIECCOB UX TPOU3BOJACTBA, OOpaOOTKM © MOAU(UKAIMU, BKIIOYas CTaHIApPTHBIE U
ceprudukarnronnsie ucnsitanus (ITK-3);

- CIIOCOOHOCTBHIO TPUMEHSTh HABBIKM HCIOJB30BaHUS (107 PYKOBOJCTBOM) METOJIOB
MOJICIUPOBAHMS, OLIEHKH, IPOTHO3UPOBAHMS U ONTUMH3ALMU TEXHOJOTHYECKUX IPOLECCOB U
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUHUKANU MaTepraioB u nporeccoB (I[TK-4);

- CIIOCOOHOCTBIO TPHUMEHSATh OCHOBHBIE THUIIBI HAHOMATEpUAIOB M HAHOCHCTEM
HEOPraHMYEeCKON (METAJUIMYECKUX W HEMETANIMYECKMX) W OpraHM4ecKod (IOJIMMEpHBIX U
YIJIAEPOIHBIX) HPUPOABI  (TBEPIBIX, IKHUJIKHMX, TIele0o0pa3HbIX, a’3pO30JIbHBIX), BKIOYas
HAHOIUICHKA M HAHOCTPYKTYPHUPOBAaHHBIE MOKPBITHSA, JUTSI PEIICHHs MPOM3BOJCTBEHHBIX 3a/1ad,
BJIaJICHUEM HaBbIKAMM BBIOOpA 3THUX MaTEpUAIOB AJIS 3aJaHHBIX YCIOBHHM OSKCIUTyaTallMu C
y4eTOM TpeOOBAHUN TEXHOJOTHYHOCTH, AIKOHOMHUYHOCTH, HAJEKHOCTH U JIOJTOBEYHOCTH,
IKOJIOTUYECKUX TocneacTBuid ux npumeHenus (I[1K-5);

- CIOCOOHOCTBHIO TIPUMEHSTh HABBIKM WCIIONB30BAaHUS TEXHOJIOTHYECKUX OIEpaIni,
000py10BaHUs, HOPMAaTUBHBIX U METOAMYECKHX MAaTEPHAJIOB MO TEXHOJOTMYECKOH MOATOTOBKE
MIPOM3BOJICTBA, KAYECTBY, CTAHIAPTU3AINN U CEPTUPHUKAIIMHA OCHOBHBIX THIIOB HAHOMAaTEPHUAIOB
U HAaHOCHCTEM HEOPraHWYECKOH M OpraHMYecKOW MPUPOIb! (TBEPHBIX, KUAKUX, TeIe00pa3HbIX,
a’pO30JIbHBIX ), BKIFOYAst HAHOTUIEHKH W HAHOCTPYKTYPHUPOBAaHHBIE MOKPHITHS, a TAKKE H3JIEITHN
Ha UX OCHOBE M TPOILIECCOB MOJYYECHHUS C DJIEMEHTAaMH HKOHOMHUYECKOTO aHajih3a U y4eToM
MpaBWJI TEXHUKHU OE30MAaCHOCTH, MPOU3BOJCTBEHHOW CAaHUTAPUH, MOKapHOW O€30MacHOCTH U
HOpM oxpaHnsbl Tpyaa (I[1K-6);

- CHOCOOHOCTHIO TIPUMEHSTh HAaBBIKA HCIIOJNB30BAaHUS TEXHUYECKHX CPEICTB LIS
U3MEPEHUs] M KOHTPOJISI OCHOBHBIX MapaMETPOB TEXHOJOTMYECKHX IPOLIECCOB MOJIYYEHUS U
CBOMCTB HaHOOOBEKTOB (KJIacTepoB, HAHOYACTHUL, (YJJIEPEHOB, HAHOTPYOOK), HAHOCHUCTEM,
HaHOMaTepHuaioB u uszaenuit u3z vux (I1K-7).



3aBepmraroniM  dTaroM  o0ydeHHWsi 1Mo  HampaBieHuto mnoarotoBku  28.03.03
«Hanomarepuans, npopmino « XuMHUECKash TEXHOJIOTHSI HAHOMATEPHAIOBY» SIBISIETCS 3alUTa
BBIITYCKHON KBAIM(PUKAIIMOHHOM paboThI OakaaBpa.

B pesynbrare npoxo’KAEHMsI TOCYJapCTBEHHON MTOrOBOM aTTecTaluy (BBITOJIHEHUS
BBIITYCKHON KBaIM(PUKALMOHHON pabOThI) CTYACHT OJIKEH:

3HaMb:

— TOpAJOK OpraHu3aluy, IUIAHUPOBAHUS U IPOBENEHUS HAyYHO-HCCIIEI0BATEIbCKUX
paboT ¢ HCIOIb30BAaHUEM TOCIIETHIX HAYYHO-TEXHUYECKHUX JOCTHKCHUN B TaHHON 00JIacTH;

—  (pU3UKO-XMMHUYECKHE OCHOBBI IOJIyUYEHHS] M WCCICAOBAHUS CBOWCTB HAHOCHCTEM H
HAaHOMAaTEPHAJIOB,;

— OCHOBHBbIE TpeOOBaHUS K MPEACTABICHUIO PE3YyJIbTATOB IPOBEIEHHOIO UCCIIEI0BaHMS
B BU/JIE HAYYHOI'O OTUYETa, CTaThU WU JAOKJIAJa,;

ymemy:

—  CaMOCTOSITEJIHO BBIABIATH IEPCIEKTUBHBIE HAIIPABJICHUS HAYUYHBIX HMCCIIEIOBAaHUM,
000CHOBBIBAaTh AaKTYaJIbHOCTb, TEOPETHUECKYI0 M IPAKTUYECKYI0 3HAYUMOCTb IpPOOJIEMBI,
IIPOBOAMTH  JKCIEPUMEHTAJIbHBIE HCCIIEOBaHMUs, aHAJIU3UPOBaTh W  HMHTEPIPETUPOBATH
IIOJTy4YEHHBIE PE3YJIbTAThL;

— OCYUIECTBJISITh MOUCK, 00pabOTKy M aHAINW3 HAYYHO-TEXHHUYECKOW MH(OpMAIUH IO
TEM€ BBINOIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHHUEM COBPEMEHHBIX TEXHOJIOIUH;

— paboTaTh Ha COBPEMEHHBIX MPHOOpax, OPraHU30BbIBATH IPOBEIECHUE IKCIIEPUMEHTOB
Y MCIIBITaHUH, IPOBOIUTH UX 00pabOTKY M aHAIM3UPOBAThH PE3yJIbTATHI,

gnademn:

— METOJOJIOTMEH W METOIUKON IIPOBEJEHUS HAy4YHBIX HCCIIEJOBAHMM; HaBbIKAMU
CaMOCTOSITeNIbHOW Hay4YHOH U HCCIIe1I0BaTEIbCKONW PabOThI;

— HaBbIKaMM palOThl B KOJIJIEKTHBE, IUIAHUPOBATh U OPraHU30BbIBATH KOJUIEKTHBHBIC
Hay4yHbIE HCCJEIOBAaHUS; OBJIAJIEBaTh COBPEMEHHBIMM METOJAMM MCCIEAOBAaHUS W aHalIu3a
MIOCTaBJIEHHBIX MTPO0OJIEM;

— CIIOCOOHOCTBIO pellaTh IOCTAaBJICHHBIE 3aJaud, WCIHOJb3ys YMEHHUS WU HAaBBIKU B
OpraHM3ali HayYHO-UCCIEA0BATENbCKUX U TEXHOJIOTMUECKUX padoT.

3. KpaTkoe conep:kanue rocy1apCcTBeHHON HTOTOBOM aTTECTALMHA

l'ocynapcTBeHHast uTtoroBasi aTTecTalus OoOydaromMXcsi IO IMporpamMme OakajaBpuara
npoBoaUTCS B (opMe  3alIMThl  BBIMYCKHOM  KBanupukaumoHHoi pabotel  (BKP).
['ocynapcTtBenHas urorosas arrecranus B popme 3amutel BKP npoxoaur B 8 cemectpe Ha 6asze
3HaHMM, TIONYYEHHBIX CTYIACHTAMH TpU H3YYEHUM JAUCHMIIIMH HanpasiaeHus 28.03.03
«Hanomatepuans», npoduiib «XUMHUECKas TEXHOJIOTHSI HAHOMATEPUaIoBy.

I'ocynapcTBeHHas UTOroBasi arTecTans oOydyarolIMXcs MO Mporpamme OakajgaBpuaTa —
3alllTa  BBITYCKHOW  KBaNUM(UKAIMOHHOW  pabOThl  MPOBOJAUTCS  TOCYIAapCTBEHHOMN
HK3aMEHALlMOHHON KOMUCCHUEN.

Kontponb 3Hanuit oOydaromuxcs, noiaydeHHbIx npu ocBoeHnn OOII, ocymecTBiusercs
nyTteMm nposenenus 3aumtel BKP u npucBoenus kBanudukanuu «oaxkanaspy.

3amuTa BBHITYCKHOM KBaM(UKAIIMOHHOW PalOTHI SIBISIETCS 00sA3aTeIbHON MpoLeaypoin
UTOTOBOM  TOCYAapCTBEHHOM aTTeCTallMd CTYACHTOB BBICHIMX y4Y€OHBIX 3aBEJCHMIA,
3aBeplIAOIIUX OO0y4YeHHe [0 HampaBiIeHHIO MOATOTOBKM OakanmaBpuata. OHa NPOBOIUTCS
nyOIMYHO Ha OTKpBITOM 3acefanuu ['ODK cormacHo yTBep)kKIEeHHOMY JeKaHaToM rpaduky, Ha
KOTOPOM MOTYT MPUCYTCTBOBAThH BCE JKEJAIONIHE.

Marepuassl, IpeCTaBIIEMbIE K 3aIIUTE:

BBIIYCKHas KBTM(PHUKAMOHHAs paboTa (MOsICHUTEIbHAs 3aIIHCKa);

3ajanue Ha BeimojgHenue BKP;

oT3bIB pykoBoauTens BKP;

peuensus Ha BKP;

npe3eHTanys (pa31aToYHbIi MaTepua), MOANUCaHHAs PyKOBOJUTEIEM;

JOKJIAJ.



4. O0beM rocy1apcTBeHHOM UTOTOBOM ATTECTALUM

[Tporpamma otHOCHTCSl K 0a30BOW yacTu yueOHOro miaHa, K 010Ky «[ocymapcTBeHHas
utoroBas arrectanus» (b3) u paccuntana Ha cocpeOTOUEHHOE MPOXOXkKAeHHE B § cemecTpe (4
Kypc) oOyuenus B oobeme 324 u (9,0 3ET). IIporpamma mpenmosaraer, 9ro oOydJaromuecs
UMEIOT TEOPETUYECKYI0 M MPAKTHYECKYI0 MOATOTOBKY B 00JacTH XMMHYECKOH TEXHOJIOTHU
HAaHOMAaTEpHAaJIOB.

Buspl yueOHoii paboTh O6wvem
B 3auerHbIx B akanem.
eAMHUIIAX Jacax
O01mas TpyA10eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY 9,0 324
ILUIAHY
CamocrositeibHas padora (CP): 9,0 324
Brinonnenue, Hanncanue u opopmiierne BKP 9,0 324
Bua urorosoro kourpoJis: 3amura BKP 3amuta BKP
Buspr yueOHoit paboThI O6Bvem
B 3aueTHbIX B actpos.
eAMHUIIAX Jacax
O01mas TpyA0eMKOCTh IUCHUILIHHBI 110 Y4e0HOMY 9,0 243
ILUIAHY
CamocrositesbHas padora (CP): 9,0 243
Brmonsaenue, Hanucanue u opopmierne BKP 9,0 243
Bua urorosoro kourpoJis: 3amura BKP samuta BKP

DaKyJIbTATUBBI

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBox HayuHO-TexHHYecKOil auTepatypb» (PT/.1)

1. Heap qucuMnIMHbI — NpuoOpeTeHre 00yJaromuMIcs 001el, KOMMYHUKAaTUBHOM U
npoecCHOHANBPHOM KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIbHBIX JTanax S3bIKOBOM
HOJrOTOBKM MO3BOJISIET BBIMOJHATh Pa3IMuHble BUJABI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO
MepEeBO/Ia B MPOU3BOJICTBEHHON U HAYYHOU JIEATEIHbHOCTH.

2. B pe3yJbTarte HU3y4eHust AUCHUILVIMHBI 00y4YalOIIMIiCcs MO0 NMporpamMme
0akajiaBpuaTAa 10JI7KeH:

Obnaoams cnenyromuMu oomekyabTypHbiMu (OK), obmenpogeccuonansasiMu (OITK)
u npodeccruonanbHbiMu (I1K) komnereHusaMu:

- CIIOCOOHOCTHIO K KOMMYHHMKAIIMM B YCTHOM M HMHCbMEHHOW (OpMax Ha PYCCKOM H
WHOCTPAaHHOM  f3bIKaX JUIA pelIeHHs 3a/7ad MEXKIMYHOCTHOIO U MEXKYJIbTYPHOTO
B3aumoeiicTeus (OK-3);

- CIIOCOOHOCTBIO MPUMEHSTh HAaBBIKM COOpa JAaHHBIX, U3yYCHUsI, aHAIM3a U 0000IIEeHUS
HAYYHO-TEXHUYECKOH MH(OpPMAIMK MO TeMAaTUKE UCCIIEOBAaHUs, Pa3padOTKU U UCIOIb30BaHUS
TEXHUYECKONM JTOKyMEHTallid, OCHOBHBIX HOPMAaTHBHBIX JOKYMEHTOB [0  BOIIpOCaM
MHTEJUIEKTYyaJIbHOH COOCTBEHHOCTH, MOATOTOBKM JOKYMEHTOB K MAaTEHTOBAHUIO, O(OPMIICHUIO
Hoy-Xxay (OITK-4);

- CHOCOOHOCTBIO pelIaTh CTaHAAPTHBIE 3a/laud MPO(PECCHOHANTBHOM NEesITeIbHOCTH Ha
OCHOBEe MH(OpMaMOHHON 1 OubIHorpaduyecKoil KyJIbTypbl ¢ IPUMEHEHHEM HH(OPMAaIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYeTOM OCHOBHBIX TpeOOBaHUN HH(POPMALMOHHON
6e3omacuoctu (OITK-5);

3Hamy:

- OCHOBHBIE CIIOCOOBI IOCTUKEHHSI SKBUBATIEHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE TIPUEMBI NIEPEBOJIA;




SI3IKOBYIO HOPMY M OCHOBHBIE (DYHKIIMH SI3bIKa KaK CHCTEMBI;

- JIOCTaTOYHOE JUIsl BBIIOJHEHUS IIEpeBOAAa KOJIMYECTBO JIEKCMYECKUX EAMHHIL,
¢bpa3eoa0oru3MoB, B TOM YHCIIE COLUATbHBIX TEPMUHOB U JJMHTBOCTPAHOBEAUECKUX PEANIUN;

ymemn.

- IPUMEHSTh OCHOBHBIE IIPUEMBI I1IEPEBOA;

- OCYWIECTBIISATh IMHUCBMEHHBIM TIEPEeBOJl C COOJIOJCHHEM HOPM JIEKCHYECKOM
SKBUBAJIEHTHOCTH, COOIOICHUEM I'PaMMaTHYECKUX, CAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

- 0OpPMIISITH TEKCT TIEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBISITh IEPEBOJI C COONIIOJICHHEM HOPM JIEKCHUYECKOH SKBUBAJIEHTHOCTH,
coOII0ICHMEM I'PaMMaTHYECKUX, CHHTAKCUYECKUX U CTUIMCTUYECKUX HOPM TEKCTa MEepeBojia U
TEMITIOPAJIbHBIX XAPAKTEPUCTUK UCXOJHOTO TEKCTA;

enademsn:

- METOJUKOW MpeIrepeBOYECKOro aHaiu3a TEKCTa, CHOCOOCTBYIOIIEH TOYHOMY
BOCHPHUATHIO HCXOJHOTO BBICKA3bIBAHUS;

- METOAMKON MOJATOTOBKM K BBINOJHEHUIO TEPEBOJA, BKIIOYAs MOUCK MHQPOpMAINH B
CIIPaBOYHOM, CIICLIUAJIbHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;

- OCHOBAaMHU CHUCTEMBbI COKPAIIEHHOW MePEBOAUECKON 3alIMCH TP BBINOJIHEHUHU NIEPEBO/IA;

- OCHOBHOM MHOSI3bIYHOM TEPMUHOJIOTHEN CIIENUAIBHOCTH,

- OCHOBaMHU pedepUpOBAHMS U AHHOTUPOBAHUSI TUTEPATYPHI 110 CIIEIUATHLHOCTH.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Benenue. IIpeamer u posib mepeBofia B COBPEMEHHOM oOIecTBe. Pa3nuuHble BUIBI
nepeBoja. 3a1auyu U MECTO Kypca B OJArOTOBKE OaKajlaBpa TEXHUKU U TEXHOJIOTHH.

Mooyns 1: Ilepesod npeonoscenuti ¢ suoospementvimu ghopmamu Indefinite, Continuous.

1.1. CpaBHeHue mopsika CJIOB B aHIJIMIICKOM M PYCCKOM TpemioxeHusix. IlepeBon
IIPOCTOTO MOBECTBOBATENHLHOTO MPEI0KEHNUS HACTOSIIEr0, OyAyIIero U MPOLIeAIEro BpeMEHH.

OcoOeHHOCTH TEepeBOAAa BONPOCUTEIBHBIX W  OTPHUIATENBHBIX MPEIIOKECHUNH B
pa3IMYHBIX BPEMEHAX.

1.2 TlepeBon npennoxxenuil Bo BpemeHnax Indefinite, Continuous. Utenue u nepeBoj no
teme "HanoTtexHomnorus".

Mooyne 2. [lepesod npeonoscenuti ¢ ucnoivzosanuem eudospemennvix gopm Perfect,
Perfect Continuous

2.1. TlepeBom mnpemnoxenuit Bo BpemeHax rpymn Perfect, Perfect Continuous
(yTBepAMTENbHbIE, BONIPOCUTENbHBIE U OTpHULaTeNbHbIe GopMbl). OcobeHHOCTH ynoTpeOaeHus
BCIIOMOTaTeJbHBIX TJIar0JIOB.

2.2 IlepeBon crpazarenbHOro 3anora. TpyaHble ciydan IEpeBOJAa CTPanaTeIbHOIO
3aJ1ora.

Urenue u nepeBo TeKCTOB 1o TeMe "Hayka u HayuHble MeTOIbl". AKTUBU3AIUS JTEKCUKHI
MPOYUTAHHBIX TEKCTOB.

2.3. IlepeBox nmpuaaTtouHbIX npennoxkenui. [lpuaarounsie noyiexamue. [Tpunatounsle
ckazyemble. IIpunmatounsie  ompenenurtenbHble.  [Ipugarodnble  O0OCTOATEIHCTBEHHBIE,
MPUAATOYHBIE IONOJHUTEIbHBIE.

2.4. Tunsl YCIOBHBIX NPEUIOKEHHUM, MpaBuia U ocoO0eHHOCTH uX nepeBona. [IpakTuka
[IEPEBO/A HA IIpUMeEpax TEKCTOB «Hanomamepuanvly, « Xumuueckas mexHonousiy.

2.5. llepeBon mpeqIoKEeHUW C YUEeTOM MpaBujia corjacoBaHusi BpemeH. [lpsamas u
KOCBEHHasl peyb.

2.6. PaznnuHble BapHaHThI IEPEBOAA CYIIECTBUTEIIHBHOTO B MPEITIOKEHNH.

2.7. MopnanbHble I11arojsl 1 0cOOEHHOCTH MX NepeBoia. Pa3BuTHe HaBBIKOB MepeBoJia Mo
temaM «Hayxka 3aBTpamnero gas», «HaHopoOOTHI».

2.8. CrienmasibHasi TEpMHUHOJIOTHS 110 TeMe «JlabopaTopus».

2.9. Cokpamenus. OCOOEHHOCTH UX MepeBojia. Pa3BuTHE HABBHIKOB MEPEBO/Ia HA IPUMEPE
TEKCTOB 10 TeMe «JIabopaTopusi, U3BMEpEHUs: B XUMHI».



Mooynv 3. Ocobennocmu nepeeooa nNpeonroNceHull ¢ UCNOIb30BAHUEM HETUYHBIX POPM
enazona.

3.1. Henmuunsie dhopmsel rinarona. MapuuuTuB (HeonpeaenenHas ¢gopma riarona). Posb
WH(UHUTUBA B TIPEUIOKCHUH U BAPUAHTHI IIEPEBOIa HA PYyCCKU sI3bIK. [IpudacTus u repyHIui.

3.2. NuduautuBHbIE 000pOTHL. OO0OpPOT AOMONHEHHWE ¢ WHPUHUTHBOM. BapuaHTbI
nepeBojia Ha pycckuil A3bIK. TepmuHonorus no teme "CoBpeMEHHbIE TEXHOJIOTUN".

3.3. OO6Gopor mnomiexamee ¢ HWHPUHUTHBOM. PasnmuuHbie BapHaHTBHl IEPEBOJA.
TepMuHosiorus no teme "Xumuueckas TEXHOIOTH .

3.4. TlepeBoa mpuyacTHBIX 000POTOB. AOCOMIOTHBIN MpUYacTHBI OOOPOT M BapHUaHTHI
nepeBoja. Pa3Butue HaBbIKOB nepeBoja 1o temam "HanorexHonoruun", «HanoyctpoiictBay.

4. O0beM y4eOHOM AUCHUILIMHBI

Bupl yueOHO# paboThI B 3aueTHBIX B akanewm.
SAMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIAHY 4,0 144
AyIUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) - -
[TpakTnueckue 3austust (I113) 1,78 64
JlaGopaTopHbie pabOThI - -
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpOJIsI: 3a4eT / IK3aMeH 0,0 3a4yer
Bunel yue6HOI paboTh B 3ayeTHBIX B actpon.
eAMHHIIAX yacax
O01as TPy10€eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 4,0 108
AYJAUTOPHBIE 3aHATHS: 1,78 48
Jlexumn (Jlek) - -
[TpakTnueckue 3anstus (I113) 1,78 48
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«I'paxkpanckas 3amuTa B ype3BbIYaHbIX cutyauusax» (OPT/.2)

1. eap AUCHMUIUIMHBI - TOATOTOBUTH CTYJIEHTa K OCMBICIEHHBIM MPAKTHUYECKUM
JNEHCTBUSAM 10 O0ECIEeYeHHMIO CBOEH 0€30MacHOCTH M 3allluThl B YCIIOBUSX BO3HUKHOBEHUS
Ype3BbIYAHON CUTYyalluy IPUPOIHOTO, TEXHOTEHHOT'O M BOGHHOT'O XapaKTepa.

2. B pe3yabraTe wu3y4YeHUs IUCHMILUIMHBI OOYy4YalOLIMiici 1O mporpamMme
0akajaBpUaTa J0JIKEH:

Obnadamys cnepyromumu o6mekyabTypHbiMU (OK), obmenpodeccnonansupivu (OITK)
u npodeccuonansubiMu (I1K) komnereHusmMm:

- CIIOCOOHOCTHIO MCIIOIB30BAaTh NMPUEMBI MIEPBOM MOMOIIN, METO/IbI 3aIIUTHI B YCIOBUSIX
upe3BbIuaitibix cutyaruii (OK-8);

- TOTOBHOCTHIO K pealu3aly MpaB U COOJIOACHHIO OO0S3aHHOCTEH TpakJaHWHA, K
TPaKIaHCKU B3BEIICHHOMY U OTBeTCTBeHHOMY noBeaeHuo (OK-20);

3HaAMb.

- XapakTepUCTHKU TMPHUPOAHBIX OEICTBUN, TEXHOTEHHBIX aBapuii W  Karactpod Ha
pasualoOHHO, XMMUYECKU U OMOJIOTHYECKH OMACHBIX 00BEKTaX, Mopaxarolye GpakTopsl Ipyrux
OITIaCHOCTE;

- OCHOBBI BO3JEWUCTBHS OMACHBIX (DAaKTOPOB YpE3BBIYANHBIX CHUTyallMii Ha YeIoBeKa U
IPUPOJHYIO CPENY, AOIYCTUMBIE NPEAEIbHbIE KPUTEPUH HETaTUBHOI'O BO3JECHCTBHS;

- Mepbl 0€30MMacHOr0 TOBEACHHS TP TpeObIBaHMM B palioHaX (30HAX)  IMOXapoB,
PalMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HeHNUS;




- cnocoObl M CpelncTBa 3allUThl YelIOBEKa OT BO3ACUCTBUS MOpa)karomux (aKkTopoB
Ype3BbIYANHBIX CUTYALMM MPUPOIHOTO, TEXHOIEHHOTO M BOGHHOT'O XapakTepa.

ymems.

- HCHOJB30BaTh  CPEJCTBA 3alllUThl OPraHOB JbIXaHUSA M KOXHU, MEIULUHCKUE I
CaMO3alUThl U OKa3aHUsI IOMOIIM IPYTUM JIFOISIM;

- IPUMEHSATh MEPBUYHBIC CPEJCTBA MOXKAPOTYLICHUS AJIsl JIOKAJTU3ANK U TYHICHUS MMoXKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abOpaTopum ),

- OKa3bpIBaTh ceOe M JAPYTrUM MOCTPATABIIUM MEIUIIMHCKYIO MOMOIIL C HCIIOJIb30BAHHEM
TaOeNbHBIX U TOJAPYYHBIX METUIIUHCKUX CPE/ICTB.

enademn:

- npuéMaMu IPOBEJCHUS YaCTUYHON CAaHUTApHOI 00pabOTKHU MpU BBIXOZAE U3 paiioHa (30HBI)
PaMOaKTUBHOTO, XMMHYECKOTO U OMOJIOTHYECKOTO 3arps3HeHHS (3apaKeHHUS );
-- CI0c00aMHU U TEXHOJIOTUSMHU 3alllUThl B YPE3BBIYANHBIX CUTYyAIIHSIX.

3. KpaTkoe coaep:kanue JUCHUIINHBI

1. OmacHoctu mnpupogHoro xapakrtepa. CTuxuiiHble O€ICTBUA,  SBICHUS MPHUPOJIbI
Pa3pyLIUTEIBHOW CUIIBI - 3EMJIETPSICEHUSI, HABOIHEHUS, CEJIEBbIC MOTOKH, OMOJI3HU, CHEXKHBIE
3aHOCHI, U3BEP)KEHUE BYJIKAaHOB, 00BAJIbI, 3aCyXH, Yparausl, Oypu, moxapsl

2. OmacHOCTH TEXHOT€HHOTO XapakTepa. ABapuu M KaTacTpo(bl Ha pajuarOHHO
OMacHOM OOBEKTe, XMUMHUYECKH OINACHOM OOBEKTe, OMOJOrMYecKH OIMacHOM OO0BEeKTe; Ha
TpaHcropTe  (KEJIE3HOJOPOKHOM,  aBTOMOOWJIBHOM,  pE€YHOM,  aBMAllUOHHOM);  Ha
TUAPOCOOPYKEHHUAX; HA KOMMYHAJIBHBIX CUCTEMAaX KHU3HE0OeCIICUeHHSI.

3. OnacHocTH BOEHHOTO Xxapakrtepa. lIpuMeHeHue OpyX Hus MacCOBOrO IOPaKEHUs
(sIepHOro, XUMHUYECKOro, OHMOJOTHYECKOro), OOBIUHBIX CPEACTB C  3aKHUraTelIbHBIM
HAIMOJIHCHUEM, HOBBIX BHUJOB OPYXKHSA. 30HBI 3apa)XX€HUsT OT CPEIACTB TMOPAXEHUS U UX
BO3JICHCTBUE HA HACEJIEHUE U OKPY>KAIOIIYI0 IPUPOJIHYIO CPELY.

4. TloxapHas 0€30MacCHOCTh — COCTOSIHHE 3allUIIEHHOCTH HACeJCHUs, HUMYIIEeCTBa,
olmiecTBa W rocyaapcTBa OT moxapoB. [lokapHas omacHOCTh (NMPUYMHBI BO3HUKHOBEHUS
MOKapoB B 3[aHUSX, JIECHbIE MoXaphl). Jlokanuzamus u TymieHue mnoxapoB. Ilpocreiimue
TEeXHUUYECKUE cpeqicTBa moxkapoTymeHus (orHerymmrenu Ol1 -8, OY-2) u nmpaBuia nois30BaHus
HUMU.

5. Kommuiekc MeponpusiTuii rpakJaHCKOW 3alllUThl HACEJICHHUS.

Onosemienne 1 HHGOpPMHpOBaHHE HaceleHHs 00 omacHocTH. [IpuHsATHE HaceneHueM
curHanoB omnoBemieHus («Buumanue Bcem!», «BosaymHas TpeBoray, «PamuanuonHas
OTMacCHOCTh», «XHUMHUYECKasi TpeBora», «OTOO0 OmacHOCTW») W TMOPSIOK JEHCTBUS IO HUM.
DOBakyalnus HaceJeHHs U3 30HbI omacHOcTH. CrmocoObl 3Bakyalu OJKCTPEHHAas 3BaKyarlus
CTYJICHTOB U3 ayJIMTOPHUH MPH BOSHUKHOBEHUH T10XKAapa.

CpenctBa MHAMBUAYATbHON 3amuThl opranoB apixanus (I'TI-7, T'TI-7B, T'TI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'A3K, AT, ATIT-3, T13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MeIuIIMHCKHAE CPECTBA 3AIIUTHI .

CpencTtBa KOJUIEKTMBHOM 3alUThl HaceneHWs. Ha3HaueHue, 3aluTHBIE CBOMCTBA
yoexunt.  IIportuBopagmanuonnsie ykpbiTust (IIPY, mom3emHble memexofHble MEPeXOIbl,
3ariyOJieHHble CTaHIMM METPOIOJIUTEHA), MPOCTEUIINE YKPBITHS (TpaHIIEH, OKOIIHI,
nepekpoIThie menn). [IpaBuna 3anatus yoexura.



6. Oka3zaHue TepBOM MEIUIIMHCKOW IMOMOIIMA TPHU O0KOrax, PAHEHUIX, 3apaKCHUSX.
[IpoBeneHue YaCTHYHOW CAaHUTAPHOH O0OPaOOTKM KOKHBIX MOKPOBOB YEJIOBEKA IPHU BBIXOJE U3
30H PaJMOaKTUBHOTO, XMMHYECKOTO M OHMOJOTHYECKOTO 3apaKeHUs (3arps3HEHUs), U3 30H
MOXKapOB.

7. JIukBugauus MOCAEACTBUI YpEe3BbIYANMHON cUTyaluu. PaguaniioHHass 1 XUMHUYECKas
pa3Beqka ouara MopakeHus (3apakeHus). ABapuiiHO-criacaTenbHble paboThl. CrHeruanbHas
00paboTKa TEXHUKH, MECTHOCTH, OOBCKTOB (J€3aKTHBAlMs, Jera3zamnus, JJAe3uH(EKIus,
JIC3UHCCKIIHS

8. DkcTpeHHas »dBakyalus H3 ayauTopuu (JabopaTopuu) B YCIOBHSX II0XKapa,
paauaIMOHHOT0, XMMHUYECKOT0, OMOJIOTMYECKOr0 3arps3HEHUs TEPPUTOPUU C UCIOJIb30BAHUEM

npocreimmx cpeacts 3amuThl («Denukey», I'J13K, nporusorasa I'TI-7 ¢ JII1I-3).

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunel yue6HOI paboThI B 3ayeTHBIX B akanem.
eAMHMIIAX yacax
Oo0masi TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY ILIAHY 1 36
AYJAUTOPHBIE 3aHATHSL: 0,44 16
Jlexumn (Jlek) 0,44 16
[Tpaktiueckue 3anstus (I13) - -
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 0,56 20
Bua koHTpOJIA: 3aUeT / IK3aMeH 0,0 3ager
Bunet yueGHO paboThI B 3aueTHbIX B actpoH.
SMHMIIAX yacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHY 1 27
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexmm (Jlek) 0,44 12
[TpakTuueckue 3anstus (I13) - -
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 0,56 15
Buj KoHTpoOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer

AHHOTauus padoyeii MporpaMMsbl JTUCIUTLIMHBI
«Teopernyeckune ocHoBbI xumun» (O®T/L.3)

1. Heap aumcuuMmiauHbl - (GOPMHUPOBAHHE Y CTYACHTOB IPOYHBIX (YHIAMEHTAIBHBIX
3HaHUH B 00JaCTH XMMHUU HA OCHOBE M3yUYEHMsI OCHOBHBIX MOHATUH U 3aKOHOB XUMHH C OIOPOii
Ha Tabmuuy osnemeHTtoB JI.M. MenneneeBa, Tabinuily pacTBOPUMOCTH M psJ aKTUBHOCTH
metayuioB. JlucuumianHa «TeopeTndeckre OCHOBBI XHMHK» JIOTIOJIHSAET M CIIOCOOCTBYET
JTydiieMy TOHUMaHHUIO TUCIUTUTHHBL «OO0IIas 1 HeOpraHWJIecKast XHMUSD)

2. B pe3yabraTe u3y4YeHUs] IMCHMILUIMHBI oOyvyamwumiicas 1o mNporpamme
0akaJjlaBpUaTa J10JI7KeH

Obnadams cnenyromumu o0mekyabTypHbIMU (OK), obmenpodeccnonansubivu (OITK)
u npodeccronanbubiMu (I1K) komnereHusamMu:

— CIIOCOOHOCTBIO NMPUMEHSATHh 0a30Bble 3HAHHMS MAaTEeMAaTHUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCHUTUTAH, JUCIUIUIMH  O0IIenpodeCcCHOHATBHOTO IUKIa B 00beMe HEoOXOIUMOM B
npoeCCUOHATBHON  JIEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3pabOTaHHBIX B HHUX IIOJXOJO0B, METOJOB M pE3yJIbTATOB MAaTEeMAaTHYECKOTO aHaln3a W
MOZIETTMPOBAHHS, TEOPETUIECKOTO M SKCIIepruMeHTanbHoro uccnenoBanus (OITK-1);

— CHOCOOHOCTBIO WCIONB30BAaTh Ha TIPAKTUKE COBPEMEHHBIC IPEICTABICHUS HAYK O
CBOMCTBAaX BEILECTB U MATEPUAJIOB IPH MEPEX0Je UX B HAHOPA3MEPHOE COCTOSIHUE (HOJb, OJTHO
U JBYXMEpHOE), O BJIMSHUM pa3Mepa Ha CBOMCTBAa BELIECTB M MaTEpUalioB, B3aUMOJEHCTBUU
HaHOMAaTEepPHAaJIOB M HAHOCHCTEM C OKpYyKaromiei cpenoit (ITK-2).




3Hamb:

— OCHOBHBIE 3aKOHbI XUMUH;

—CTPOCHME aTOMa U NEPUOIUYECKUN 3aKOH;

—OCHOBHBIE KJIACCHI HEOPTaHUYECKUX BELIECTB;

—KJ1acCU(UKALUIO XUMHUUECKUX PEAKLIUM;

— OCHOBHbBIE THIIbI XMMHUYECKOH CBSI3U;

— IPOLIECCHI, IPOTEKAIOIINE B PACTBOPaX, U OCHOBHBIE TEOPUU KUCIIOT U OCHOBAHHUH.

ymemp:

— COCTaBJIATh 3JEKTPOHHBIE (POPMYJIBI ATOMOB U OINPENENATh BAJEHTHOCTU M CTEINEHU
OKHCJICHUS B COCAUHEHUSAX;

— COCTaBJIATH (OPMYJIbI HEOPraHUYECKUX BEIIECTB pa3IMYHbIX KJIAcCOB (OKCHUIOB,
KHCJIOT, OCHOBaHHM, COJIei);

— COCTaBJISAITh YPABHEHMSI XUMUYECKUX PEAKLMM Pa3IMYHbIX TUIIOB;

— IPOBOJIUTh CTEXUOMETPUUECKHE PACUETHI [10 YPAaBHEHUSIM XUMUYECKUX PEAKIIUI;

— COCTaBJIATHh (POPMYJIbI KOMIICKCHBIX COEJUHEHUH, aBaTh UM Ha3BaHUsS U IpeJylaraTb
CIOCOOBI MTOJTYUYEHHUS.

gnademsn:

— METOJIaMH OIMCAHMS CBOMCTB BEILECTB HA OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIUX U3
NEPUOANYECKOI0 3aKOHA U NIEPUOINYECKON CUCTEMBI XMMHUYECKUX 2JIEMEHTOB.

3. KpaTkoe coaep:kanue JUCHUIINHBI
Mooyns 1. BBeneHue B XUMHUIO.

OcHoBHblEe MOHATHS XUMHMHU.OCHOBBI aTOMHO-MOJIEKYJISIPHOIO YYEHMsI, BBIYUCIICHUS
pa3MepoB M MacC aroOMOB M MOJIEKYJ, OTHOCHUTEIbHBIE AaTOMHBIE U MOJIEKYJISIPDHBIE MAcCChl,
MoJIsIpHasi Macca. 3aKOH MPOCThIX KPATHBIX OTHOLLEHUH, 3aKOH COXPaHEHUs MaccChl, IPOCTENUIINE
BBIUUCIICHUS] 110 YPaBHEHHMSM XHMHYECKMX peakuuil Ha ‘“‘U30bITOK-HenocTaTok”. I'a3oBble
3aKOHbI, ypaBHeHue Kitanelipona — MeHjieneeBa 1 BBIYMCICHNS HA €r0 OCHOBE.

OCHOBHBIE KJIaCChl HEOPraHMYECKHUX COE€OUHEHM.KUCIOTBI M OCHOBaHUSA; COJIU:
cpenHue, KUcible, OCHOBHbIE, KoMIUIeKcHble. Knaccudukanus u HomeHkiarypa. Jucconuanus
3JIEKTPOJIUTOB B BOJAHBIX pacTBOpax.AMQOTEpHbIE OKCHUIbl U THAPOKCHUIBIM OCOOEHHOCTH HX
XUMHYECKHUX CBOMCTB. KucnopoiHble 1 OECKUCIOPOAHBIE KUCIOTHI U UX COJIH.

KommnekcHsle coenuHeHus. OOmue CBEAGHUS O KOMIUIEKCHBIX —COEIUHEHUSX.
KomniekcoobpazoBatenb, JUraHibl, KOOPAMHALMOHHBIE YHCHA, JEHTAHTHOCTHJIUTAHJIOB,
BHYTPEHHSAS M BHEIIHAA cepbl KOMIUIEKCHOTO coenuHeHus. Kiaccudukanus KOMIIJIEKCOB 1O
BHJly KOOPAUHUPYEMBIX JUTaH0B. HoMeHKIaTypa KOMIUIEKCHBIX coennHenun. [IpencraBnenne
00 M30MepHM KOMIUIEKCHBIX CcOoeTuHeHMH. Peakunn oOpa3oBaHMs KOMIUIEKCHBIX COEIMHEHHH,
CBOMCTBA KOMIIIEKCHBIX COSTMHEHUM.

OCHOBHBIE ~TUIBI XUMHUYECKHX peakiuil.PeakunnoOMeHHbIE U OKUCIUTEIBHO-
BOCCTAHOBUTEJbHbIE. THIMYHBIE OKHUCIUTEIM W BOCCTAHOBUTEIMW, HAIMCAaHWUE YpPaBHEHUU
IOPOCTEHIINX  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX —peakiuil. Tumbl OOMEHHBIX peaKIuii,
TUAPOJIN3 COJIEW B BOJIHBIX pACTBOPAX.

Ilepnognueckuii 3akoH J[.M1.MenneneeBa n nepuoandeckue cpoiictBa. CoBpeMeHHas
dbopMynMpoBKa mepuoanyeckoro 3akoHa. Ilepuoanueckasi cuctema U €€ CBA3b CO CTPOCHHEM
atoMoB. Ilpenckaszanue CBOMCTB Ha OCHOBE INEPUOJUYECKOrO 3aKOHA. ATOMHBIE M HOHHBIE
paauychl. YCIOBHOCTb 3THX NOHATHH. V3MeHeHHWe paanycoB aTOMOB IO IEPUOJAMYECKOU
cucreMe. VIOHHBIE pasilyChl U UX 3aBUCUMOCTb OT DJIEKTPOHHOI'O CTPOCHMS aTOMOB U CTEIIEHU
OKHCIICHUs. DHEPrusi MOHU3ALMH U CPOACTBO K AJIEKTPOHY. 3aKOHOMEPHOCTH B W3MEHEHUH
sHeprun uoHmzammu. Cxema Koccens amas OObACHEHHS OTHOCHTENBHOM CHIIBI KHUCIOT W
ocHoBaHui. IlpeacraBnenne o wmertomax cpaBHuUTenbHOro pacdera M.X. KapanerssHua.
3HaueHUE NEepUOINIECKOr0 3aKOHa.

Mooynb 2. Xumudeckas CBSI3b.

Tunsl XUMHUYECKON CBSI3U.DJIEKTPOOTpULIATENBHOCTh. KOBajeHTHAass W HMOHHAs CBS3b.
CBolicTBa KOBAJEHTHOW CBSA3W: HAIPABJICHHOCTh M HACHIAEMOCTh. [lonsipHas KoBaJleHTHas



CBs3b. XAPAKTEPUCTUKU KOBAJICHTHOW CBS3M: JJIMHA, NMPOYHOCTh, BAJICHTHBIC YIUIbl. JIIMHBI
OJIMHAPHBIX WM KPATHBIX CBs3ei.D(p(dEeKTUBHBIE 3apsibl aTOMOB B MOJEKyJaX. JIUmombHBIN
MOMEHT. J[MIOJbHBIE MOMEHTBI M CTpO€HHE MOJIeKyJ.MlOHHas CBA3b Kak MpEeibHBIM Ciydai
KOBAJIEHTHOW CBsi3U. HeHanmpaBie€HHOCTb M HEHACBIIIAEMOCTh MOHHOM CBsA3U. [lonspusanus
MOHOB. 3aBUCHMOCTb NOJIIPU3ALMM HOHOB OT THUIIA JIEKTPOHHON CTPYKTYpBI, 3apsiaa U paanyca
WOHOB.  BiusHue  mossipusanuu  Ha  CBOMCTBA  BemlecTB.MexMmouleKylsipHas U
BHYTPUMOJIEKYJIIpHAsl BOAOPOJHAsl CBSI3b. DHEPrus W JUIMHA BOJAOPOJHOW CBsA3U. BiusiHue
BOJIOPOJIHOM CBSI3M Ha CBOWCTBAa BellecTB. Meraminueckass cBsizb U ee cBoicTBa.OO01ue
MIPEICTABJICHHS O MEKMOJIEKYJISIPHOM B3aUMO/ICHCTBUU.

Mooyns 3. CBOHCTBA pacTBOPOB.

PactBOopel u B3aummozeiicTBUs B pacTBopax.Teopuu KuciaoT U ocHoBaHuil.IIporecchl,
COMPOBOXKAAIOIINE O0pa30BaHUWE IJKUIKUX HMCTHHHBIX PACTBOPOB  HEDJICKTPOIUTOB U
3JIEKTPOJIUTOB. XapakTepucThka MEX4YaCTHUYHBIX  B3aUMOJEHCTBUA B  pacTBOpax.
[IpenacraBnenne o conpBarauuu. MaeanbHble UM pealbHBIE PACTBOPHI. AKTHUBHOCTB;
KO?((UIIMEHT aKTUBHOCTH KaK Mepa OTKIIOHEHHsI CBOMCTB KOMIIOHEHTA PEAIbHOTO pacTBopa OT
€ro CBOMCTB B UJEAJIBLHOM pacTBope. Peakuuu, npoTrekaronme B pacTBopax.

Henocrarounocts Teopun Appenuyca. IIpoToHHass Teopusi KHCIOT M OCHOBAHUM;
KOHCTaHThl KHCIOTHOCTH M ocHOBHOcTH; mmkana pKa u pKs. Koncranta asTomporonmsa
pactBoputensa. Juddepenuupyromme u HuBenupytomme pactBoputenu. Ilonstue 00
ANEKTPOHHOW TE€OPUU KUCIOT U OCHOBAHUU.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunel yue6HOI paboTh B 3ayeTHBIX B akanem.
eAMHMIIAX yacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILUIaHY 2,0 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexmm (Jlek) 0,44 16
[Tpaktuyeckue 3anstus (I13) 0,45 16
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 1,11 40
Buj KOHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer
Bunel yueGHOI paboTh B 3aueTHBIX B actpon.
eAMHHIIAX yacax
O01as TpyA10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 54
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) 0,44 12
[TpakTuueckue 3austus (I13) 0,45 12
JlaGopaTopHble paboThI - -
CamocrositesibHas padora (CP): 1,11 30
Buja koHTpOJISi: 3a4eT / IK3aMeH 0,0 3ager

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«BBenenue B matematuxky» (®TI.4)

1. Heas aucuunmmusbl - GopmMupoBanue y 6akanaBpa 0a30BbIX MAaTEMAaTHUYECKUX 3HAHUH,
HEOOXOUMBIX IS JAIBHEHUINET0 W3YYCHHS Pa3JIeiOB BBICIICH MaTeMaTUKH. A Takke, JUIs
W3YYEHHUS psifa OOIIeHAYYHBIX JUCHUTUIHH U JUCIUILINH MPOPECCUOHAIBHOTO ITUKJIA.

2. B pe3yabrare wu3yYyeHHs IUCHUIVIMHBI O0yYyamomiuiicsi 1O TporpaMMe
0akajaBpUaTa J0JIKEH:

Obnadamye cnepyromumu o6mmekyIbTypHbIMu (OK), obmenpodeccuonansupivu (OITK)
u npodeccuonanbubiMu (I1K) komnereHusIMU:

- CMOCOOHOCTHIO TTPUMEHATH 0a30BbIC 3HAHWS MATEMATHUYECKUX M €CTECTBEHHOHAYUYHBIX
JTUCIUIUINH, JUCHHMIUTUH oOmenpodecCHoHalbHOr0 MHKIa B 00beMe HEo0XOauMOoM B




npoQeCCUOHATBHON ~ JEATENbHOCTH  OCHOBHBIX ~ 3aKOHOB  COOTBETCTBYIOIIMX  Hayk,
pa3paOOTaHHBIX B HMX IIOAXOJOB, METOJOB M PE3YyJbTaTOB MaTEMAaTUUYECKOIO aHaiu3a u
MO/ICJIUPOBaHHMsI, TCOPETUIECKOTO U dKCIepUMeHTaNbHOro nccienoBanus (OITK-1);

— CIIOCOOHOCTBIO MPHUMEHSATHh HABBIKM HCIIOIB30BaHUS (MOJ PYKOBOJCTBOM) METOJIOB
MOJICJIMPOBAHUs, OLEHKH, ITPOTHO3UPOBAHUSA M ONTHMM3ALMHM TEXHOJOTMYECKHX IPOLIECCOB U
CBOMCTB HAHOMAaTEPHUAJIOB, CTAaHIAPTH3ALMH U cepTUUKAIINU MaTepraiioB u npoueccoB ([TK-4).

3Hamb:

-OCHOBHBIE METOJIbl MCCIICOBAHUS IJIEMEHTApHBIX (DYHKIIMIA, UX CBOICTBAa M TrpaduKw,
TOKJAECTBEHHbIE IpeoOpa3oBaHUs alreOpauyeckKux M TPUTOHOMETPUUYECKUX BBIPAKEHHH,
CIIOCOOBI PEIIECHUs] YPaBHEHUM U HEPABEHCTB, 3JIEMEHTHI TEOPUHN YUCEIl, BKIIOYas KOMIUIEKCHbBIE
YHUCJIa, U TEOPUM MHOYKECTB, OCHOBBI AHAJIMTHYECKONM TI'€OMETPUM, BEKTOPDHOM M JIMHEHHOU
anreOpsl;

ymemy:

-npuoOpeTaTb  HOBbIE  MAaTEMaTUYECKUE  3HAHUS,  HUCIOJb3YS  COBPEMEHHbIE
oOpa3oBaTesibHble U HH(POPMALMOHHBIE TEXHOJOTUHU, COCTABIIATh MaTeMaTHYECKUE MOJENU
TUIIOBBIX 33Ja4 M HAXOAUTH CIOCOOBI MX pEIICHUH; YMEThb NEpPEeBOJUTh Ha MaTeMaTHUYECKUM
A3bIK IIPOCTEHIINE MPOOJIEeMbl, ITOCTABICHHbIE B TEPMUHAX JIPYTUX NpEeIMETHbIX oOinacTei,
MCII0JIb30BaTh IPEBOCXOCTBA 3TOM NepeopMyIUPOBKH ISl UX PELICHUS;

gnademn:

-MaT€MaTU4YeCKOW JIOTMKOM, pPa3BUTBIMU Y4YEOHBIMU HAaBBIKAMU U TOTOBHOCTBIO K
IPOIOJDKEHUIO 00pa30BaHMs, YMEHHEM 4YUTaThb M aHAIM3HPOBATh YUYEOHYI0 MaTeMaTHYECKYIO
JUTEpaTypy, IEPBUYHBIMU HaBbIKAMHU U METOAMHU PEIICHUS MaTEMaTUUYECKHUX 3a]1a4 TUCLIUIUINH
npo¢eCCHOHATIBHOIO [UKJIA U JUCUUIUIMH NPO(QUIbLHON HAIIPABIEHHOCTH.

3. KpaTkoe coaep:kanue JUCHUIINHBI
BBenenue.

[Ipenmer u Mmetoapl MaTemaTuku. OnucaHUWE OCHOBHBIX pa3zenoB Kypca. TpeboBanus npu
M3Yy4YEHHMH Kypca.

Monyas 1.

DJIEeMEeHTBI TCOPHUH YK Ce]T M TeOpHH MHOKecTB. JleiicTBusA Hax MHOrowieHaMHu. OCHOBHbBIE
THUINIBI YPABHEHMII M HEPaBeHCTB, MeTOAbl MX pemieHusi. Yucna (uenble, OTpULATENbHBIE,
BEIIECTBEHHbIE). AOCOIIOTHAs BEJIWYMHA JIeHCTBUTENBHOrO uMcia. KoMIuleKcHble dwmcrna.
Onepauuy HaJ HUMHU. MHoxxecTBa M oOIepalMM HaJl HHUMH. OJIEMEHThl MHOXECTBa,
noaMHoxkecTBa. Yucnossle MHOXkecTBa. Dopmynsl Myaspa u Oiinepa. M3Bieuenne KopHs N-oi
CTENEHH W3 KOMIUJIEKCHOTO 4ucia. PerieHune ypaBHEHUN KBaJIpAaTHBIX M BBICHIMX MOPSAIKOB.
Panmonanenas apo6s. OcHOBHas Teopema anredpbl. TpUrOHOMETpUYECKHE YpaBHEHHMS U
HepaBeHCTBA. Jlorapupmuueckue ypaBHEHHs U HepaBeHCTBa. [lokazarenbHble ypaBHEHUS U
HEPaBEHCTBA. PelleHne ypaBHEHUH U HEPABEHCTB CMEIIAHHOTO THIIA.

Monyas 2.

®yukuun U ux coicra. IIpocreiimme d1emenrapubie pynkuuu. Hexoropnie Bonpocsl
IVIAHUMETPUM U CTepeOMeTPUU. AHAJIUTHYECKAs reOMeTpHUs.

[Tonstuss ¢yukuuu. MHccnenoBanue @ynkuun. CrnocoObl 3amanust QyHkuuil. OOpaTHbIe
¢byukun. CBOHCTBa 3JIeMEHTapHbIX (QYHKUMHA.  (MHEWHblE, KBaJgpaTU4yHbIe, CTENECHHBIE,
nokaszaresbHble, Jorapupmudyeckue, TPUTOHOMETPHUUECKUE U JApyrue). MeToJ KOOpAHHAT Ha
IJIOCKOCTH. JlekapToBa NpsSMOYTOJbHAs CUCTEMA KOOPAMHAT, IMOJISIPHAS CHCTEMa KOOpJWHAT.
Paccrostane mexay nByMms Toukamu. JleneHue oTpeska nomnonaM. YTrodl Mexay ABYyMs IPSIMbIMU
Ha IJIOCKOCTH. Y CJIIOBHSI MAPAJUIENIBHOCTH U MEPIIEHAUKYIAPHOCTH NPAMBIX. Y paBHEHUS NPAMON
JIMHUU Ha MJIOCKOCTHU: 00I1Iee, ¢ YIIIOBBIM KO3 PHUIIMEHTOM, MPOXOAIIEH Yepe3 JaHHYIO TOUKY B
3aIaHHOM HAaIlpaBJICHUHU, NPOXOJSIIECH Yepe3 JBE HaHHble TOYKH. PaccTOsHHME OT TOYKH 110
npsamoil. Kpusble BTOporo mnopsaka. KaHonuueckue ypaBHEHUST U TIpadUKH OKPYXKHOCTH,
AILTUIICA, TUIIEPOOJIBI, TapaOoJIbI.

Mopnyas 3. BekTopHas anreopa.



Bekropel. Moaynb BekTopa. OpThbl, HampaBisioMKe KOCHUHYChL. Omnepanuu HaJ BEKTOpPaMH.
CkasipHOE TIPOU3BEAECHUE JBYX BEKTOpOB. BekTopHOe mpou3BeAcHHE JBYX BEKTOPOB.
CMmemaHHoe TpPOU3BEIAEHUE TpeX BEKTOpPOB. DU3NUECKOE M TeOMETPUYECKOE IPHUIIOKEHUE
BEKTOPHBIX IIPOU3BEICHUM.

Monayasb 4. JIuneiinas aaredpa.

Marpuupl. Onepanuy Haja MaTpUIlaMU. DJIEMEHTapHbIE MPeoOpa3oBaHUs CTPOK MATPHIIBIL.
[IpuBenenue maTpuibl K CTylleHUYaToMy Buay W Buay l'aycca. Panr matpuuel. Onpenenurens
MaTpHUIBI B ero cBoiicTBa. OOparHas Marpuia. PemieHne cucteM TUHEHHBIX anreOpandecKux
ypaBHEHUH (C TOMOLIbI0 OOpaTHOM MatTpuilsl, MmerogoM Ilaycca, merogom Kpamepa).
[IpencraBneHne O JUHEHHBIX BEKTOPHBIX TpocTpaHcTBaX. CoOOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIEC 3HAUYCHUS] MATPHUIIBI.

4. O0beM y4eOHOM JUCHHUILJIMHBI

Bunel yueOHoi paboThI B 3ayeTHBIX B akanem.
eAMHMIIAX yacax
O01as TPy10eMKOCTh IMCHUILIHHBI 110 Y4€0HOMY IIAHY 2,0 72
AYJAUTOPHBIE 3aHATHSL: 1,0 36
Jlexruu (JIek) 0,5 18
[Tpaktiueckue 3anstus (I13) 0,5 18
JlaboparopHbie pabOTHI - -
CamocrositesbHas padora (CP): 1,0 36
Bua koHTpOJIA: 3aUueT / IK3aMeH 0,0 3ager
Bunst yueGHOI paboThl B 3aueTHbIX B actpoH.
SMHMIIAX gacax
O01mas TPyA0eMKOCTh IMCHUILIHHBI 110 Y4e0HOMY ILIaHY 2,0 54
AyIMTOpHBIE 3aHATHS: 1,0 27
Jlexmm (Jlek) 0,5 13,5
[TpakTuueckue 3anstus (I13) 0,5 13,5
JlaGopaTopHbie pabOThI - -
CamocrositesbHas padora (CP): 1,0 27
Buj KoHTpOJIsi: 3a4eT / IK3aMeH 0,0 3a4yer




