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1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHas npodeccuoHaIbHAasI 00pa3oBaTebHAsI MPOrpaMMa BbICIIEro o0pa-
30BaHUs - IPOrpaMMa MOAroTOBKH 0akajaBpoB (1asee — nporpamma dakanaspuara, QOII
OakajiaBpuaTa), peajiusyeMas B COOTBETCTBHH C (eliepaibHbIM T'OCYIapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAaHAAPTOM BBHICIIETO 00pa3oBaHUs (peepasbHBIM TOCYAAPCTBEHHBIM OIOKETHBIM
o0pa3oBaTeNbHBIM  y4YpeXKICHHEeM  BbIciero  oOpazoBaHus  «Poccuifckuil  XMMHKO-
TeXHoJornueckui yHusepcuter umenu .M. MenzaeneeBa» N0 HampaBiIEHUIO MOATOTOBKH
18.03.01 Xumuueckast TexHonorus, mpodmib «XuMHUYECKass TEXHOJIOTHS MaTEPHAIIOB U TIPHOO-
POB JIEKTPOHHOW TEXHUKU W HAHOAJIEKTPOHHKHY», MPEACTABISIET CO00M KOMIUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa3oBaHUsl, OPraHU3aI[MOHHO-TIEIarOTMYECKUX YCIOBUH, (OpM aTTecTalluH,
KOTOPBII NpencTaBlieH B BHJE OOIIEH XapaKTepHCTUKU IpOTrpaMMbl OakanaBpuara, y4eOHOTO
IUIaHa, KAJIeHJApHOro yueOHoro rpaduka, pabouux mporpaMM JUCHHUIUIMH, IPOTPaMM MPAKTHUK,
OLICHOYHBIX CPEJICTB, METOJUYECKIX MaTEPUAJIOB.

1.2. HopmaTuBHbIe JOKYMEHTbI ISl pa3padoTKM NporpaMmbl OakajaBpuaTa o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- ®enepanbhblil 3akoH 0T 29.12.2012 1. Ne 273-®3 «O06 obpa3oBanuu B Poccuii-
ckor Penepanuny;

- [Tpuxa3z Muno6puayku Poccuu ot 11.08.2016 r. Ne 1005 «O6 yrBepxkaenuu de-
JEpaJbHOTO TOCYAApCTBEHHOTO O0pa30BaTEIbHOIO CTaHAApTa BBICHIETO OOPa30BaHUS IO
HanpasieHuto oarotoBku 18.03.01 Xumudeckast Texnonorus (ypoBeHb OakajgaBpuara)y (3ape-
ructpupoBano B Muntocte Poccun 29.08.2016 r. Ne 43476) (nanee — ®I'OC BO no nanpasie-
Huto moarotoBku 18.03.01 Xumuueckas Texnosorus (ypoBeHb OakaiaBpuara);

- [Tpuka3 Munob6pnayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepxkaenuu [lopsia-
Ka OpraHu3allu U OCYIIECTBJICHUs 00pa30BaTeIbHON AESATEILHOCTH MO0 00pa30BaTeIbHBIM HPO-
rpaMmMaM BBICHIETO OOpa3oBaHMs — MporpamMmaM OakajaBpuaTa, MporpaMMaM CIIeIHAINTETa,
porpaMMaM MarucTpaTypbi».

1.3. O0mas xapakTepucTHKA NPOrpaMMbl HakajiaBpuaTa

Leasio mporpaMmmMsl 6aKkajiaBpuaTa sBISETCS CO3/aHUE U OOYYArOIIUXCS YCIOBHA
JUIs TIPUOOpETeHUs] HEOOXOIUMOro JJIsi OCYLIECTBIEHHs MPO(EeCCHOHAIBHOW JesTeIbHOCTH
YPOBHSI 3HaHWUH, YMEHHIA, HABBIKOB, ONBITA JEATEIHHOCTH M TOATOTOBKH K 3allIUTE BBITYCKHON
KBaMpuKannoHHo# pabotsl (BKP).

[Tonyuyenne oOpa3oBaHUs MO MporpaMMe OakanaBpuaTa J0IycKaeTcsl TOJIbKO B 00pa3oBa-
TEJIbHOM OpraHM3alluy BBICIIET0 00pa3oBaHus (J1ajnee - opraHu3anus).

OOyuenue o mporpamMMe OakanraBpuaTa B OpraHU3aIMH OCYIIECTBISIETCS B OYHOM (op-
Me 00yueHHsI.

O6beM mporpaMMbl OakanaBpuara cocrasisieT 240 3a4eTHBIX €QUHMUIL (Janee - 3..) BHE
3aBHCUMOCTH OT NPUMEHSEMBIX 00pa30BaTeNbHBIX TEXHOJOTHH, pealn3aluu MporpaMmMbl O6aka-
JaBpHaTa ¢ UCIOJIb30BAHUEM CETEBOM (POPMBI, peasi3aly MporpaMmbl OakaiaBpuaTa o UHIH-
BUAYaJIbHOMY Y4€OHOMY IIJIaHy, B TOM YHCIIE YCKOPEHHOTO O0OyUeHHs.

Cpox noydeHus: o00pa3oBaHus 0 MporpaMMe OakajiaBpuara:

- B OYHOH (popme 0OydeHus, BKIIIOYAsi KAHUKYJBI, MPEAOCTABISEMbIE MOCIE MPO-
XOX/IEHUS] TOCY/IapCTBEHHOW MTOTOBOM aTTecTallK, BHE 3aBUCMMOCTH OT MPHUMEHSEMBIX 00pa-
30BaTENIbHBIX TEXHOJIOTHIA cocTaBiseT 4 roga. OO0beM mporpamMmbl OakagaBpuata B O4HOUM (op-
Me 00ydeHus], peaTu3yeMblii 3a 0IMH y4eOHBIH roJ, cocraBisier He Oomnee 60 3.e.;

- npu OOy4yeHMM IO WHAMBHUIYalbHOMY y4yeOHOMY IUIaHY BHE 3aBUCHUMOCTH OT
dbopmbl 00yUeHHsI COCTABISIET HE OoJiee CpoKa MOJYYCHHUsST 00pa30oBaHUs, YCTAHOBICHHOTO JIs
COOTBETCTBYIOLIEH (opMBI 00ydeHHUs, a MpU OOYYCHHUHU IO WHIUBUAYAIBHOMY IUIAHY JHUI] C



OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pPOBbSI MOXKET OBITh YBEJIMYEH 110 MX JKEJIaHUIO He Oosiee
yeM Ha | Toa Mo CpaBHEHUIO CO CPOKOM IONTydeHHsI 00pa30BaHuUs Ui COOTBETCTBYOLIEH (op-
MbI 00ydeHusi. OO0beM IporpamMmbl OakajiaBpuara 3a OJUH y4eOHBIM TOJ MpU OOYYCHUHU 1O UH-
JTUBHUyaJbHOMY IUIAHY BHE 3aBHCUMOCTH OT (OpPMBI OOY4YEHHs HE MOXKET COCTaBIIATH Ooiiee
75 3.e.

KoHkpeTHbIl cpoK mosryueHust 00pa3oBaHust H 00bEeM MPOrpaMMbl OakanaBpuara, peaiu-
3yeMblil 3a OIMH y4eOHBIH roj 10 MHIUBUAYAJbHOMY IUIAHY ONPEAEISIOTCS OpraHu3alnuen ca-
MOCTOSTEINIBHO B IIPEEIIax CPOKOB, YCTAHOBJIICHHBIX HACTOSIIUM ITYHKTOM.

ITpu peanu3zanuu nporpaMmsl OakajaBpraTa OpraHu3alus BIIpaBe NPUMEHATh IEKTPOH-
HOe 00y4YeHHE U TUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

ITpu oOyuyeHuM MLl ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbsl JIEKTPOHHOE 00y4e-
HUE U IUCTAaHIMOHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH JTOJIKHBI IIPEyCMATPUBAaTh BO3MOKHOCTb
npuema-nepesadu MHGoOpMaum B JOCTYIHBIX JUId HUX (opMax.

Peanmzanus mporpaMmel 6akaaBpraTa BO3MOKHA C UCTIOIb30BAHUEM CETEBOW (DOPMBI.

OO0pasoBarenbHas JAeATeIbHOCTD 110 pOorpaMMe OakajgaBpuaTa OCyIIECTBISIETCS Ha TOCy-
JIApCTBEHHOM s3bIke Poccuiickoin denepanny, €Ciii MHOE HE ONPEIEICHO JIOKAIbHBIM HOpMa-
TUBHBIM aKTOM OpraHHU3aluu.

CTpykTypa nporpamMmMsl 0akajaaBpHaTa BKJIKYaeT 00513aTeJIbHYI0 4acTh (0230BY10)
U 4aCTh, (POPMHUPYEMYI0 YHACTHMKAMH 00pa30BaTeJIbHbIX OTHOLICHUH (BAPHMATUBHYIO).

D10 obecrneynBaeT BO3MOKHOCTh pealln3allii MporpaMM OakaliaBpuaTa, UMEIOIUX pas-
JMYHYIO HANpaBJIEHHOCTH (Mpoduiib) 00pa3oBaHUs B paMKaxX OJHOTO HAIIPABICHHS MOJATOTOBKU
(manee - HanPaBIEHHOCTH (TIPO(HIIB) TPOrPaAMMBI).

[IporpamMma GakanaBpuaTa COCTOUT U3 CIEIYIOIIHUX OJIOKOB:

Baok 1 «lucuuminubl (MOIYJI4)», KOTOPBIM BKIIOYAET AUCHUIUIMHBI (MOMYJH), OTHO-
csamuecs K 0a30BOM YaCTH MPOrpaMMBbl, U TUCHUIUIMHBI (MOJYJIN), OTHOCSIIMECS K €€ BapuaTUB-
HOM 4acTu;

Bbaok 2 «IlpakTukm», KOTOPbII B MOJHOM 00bEME OTHOCUTCS K BapHaTHUBHOW YacTu
IPOrpamMMBbl;

Baok 3 «I'ocynapcTrBeHHast HUTOrOBasi ATTECTALUNA», KOTOPBIN B MOJTHOM 00BEME OTHO-
cuTCs K 6a30BOM YacCTH MPOTPaMMBbI U 3aBepIIaeTcs IPUCBOSHUEM KBaM(DUKAINK, YKa3aHHOU B
NepEeYHEe HaIpaBJIEHUH MOJTOTOBKU BBICHIET0 00pa3oBaHUs, YTBEPKIACHHOM MMHHCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @enepamuu.

CrpykTypa nporpammsl 0aKajJaBpuara

CIDYKTYDA TIDOrDAMMEL GaKalaBhHaTa O6beM mporpaMMbl OakajaBpuara B

PyKTypa porp p 3a4ETHBIX eIMHHUIIAX
Jucuuniuael (Mo1ynn) 216

brox1 baszoBas yacth 115
BapuaTtuBHas yacte 101
[TpakTuku 18

bnok 2 P
BapuaTtuBHas yacts 18
["ocyapcTBeHHAsi HTOTOBAasl ATTECTAIUS 6

bnok 3
basoBas 4acTs 6

O0BeM nporpamMmbl 6akagaBpuaTa 240

JMcuuIuimHel (MOYNN), OTHOCSIMECS K 0a30BOi YacTu MporpaMMmsbl OakajgaBpuaTa, siB-
JSI0TCS 00s3aTeIbHBIMU JJII OCBOEHUSI OO0YYaIOIIUMCSl HE3aBUCUMO OT MPO(HIIsL IPOrpaMMBbl,
KOTOpYIO OH ocBauBaeT. HabGop nucnumiuus (Momynei), oTHOCSIUXCs K 0a30BOM 4acTH mpo-
rpamMMbl OakajaBpuaTa, 00pa3oBaTelbHas OPraHU3alUs OMPEIETIIET CAaMOCTOSATEILHO B 00bEME,




yctaHoBiieHHOM JaHHbIM PI'OC BO, ¢ yueToM COOTBETCTBYIOIIECH (COOTBETCTBYIOIIUX) IPH-
MEpHO# (MPUMEPHBIX) OCHOBHOW (OCHOBHBIX) 00pa3oBaTeNbHON (00Opa30BaTENbHBIX) MPOTrpam-
MBI (TIPOTPaMM).

B pamkax 6a30Boii yactu bioka 1 nporpammsl OakanaBpuara JJOJKHbBI ObITh peaIn30Ba-
HBI CJEAYIONe AUCHUILTUHB (Momymn): «Punocopusy», «Vcropus», «VHOCTpaHHBIA S3BIKY,
«be3onacHocTh KU3HENEATENbHOCTHY. OO0BeM, coliepKaHue U MOPSIOK pean3alii YKa3aHHbIX
JUCLIUTUIMH (MOJIyJIEH) OnpeaemsitoTcst 00pa30BaTeIbHOM OpraHn3alueil CaMOCTOATENBHO.

B pamxkax 6a3oBoii yactu bioka 1 nporpammsl 6akanaBpuara JOJKHBI ObITh pean3oBa-
HBI JUCUUIUTHHBI (MoyH) «Du3nyeckast KyabTypa» B 00beMe He MeHee 72 aKaJeMUYeCKUX Ya-
cOB (2 3aueTHBIC €IUHUIIBI) B OYHOH (hopme 00ydeHus B popme JeKIHiA, CEMUHAPCKUX, METOIH-
YECKHMX 3aHATHH, a TakKe 3aHATHH 110 NpueMy HOPMAaTUBOB (PU3MUECKOM MOATOTOBICHHOCTH M
«[Ipuxnagnas ¢usznyeckas KynbTypa» B o0beMe He MeHee 328 akaJeMHYeCKUX 4acoB B OYHOM
dbopme oOyueHusi B dopMe MPAKTUUECKUX 3aHATHH Ui obecriedyeHus] (PU3NYECKOW MOATOTOB-
JICHHOCTH OOYYaIOUIMXCs, B TOM YHCIE MPO(ecCHOHANBHO-TIPHKIAHOTO XapaKTepa, U YPOBHS
(bu3u4ecKoil NOArOTOBIEHHOCTH ISl BBHIIIOJIHEHUS! UMH HOPMAaTUBOB (DPM3UUECKOM MOATOTOBIIEH-
HOCTH.

Juctmmumael «Pusndeckas Kynbrypa» u «l[lpuknagnas usmueckas KyabTypa» peanu-
3yIOTCS B HOpsi/IKE, YCTAHOBJICHHOM 00pa3oBaTeibHOI opraHu3zauueil. [lyi1 MHBAIUAOB U JIMIL C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI 00pa3oBaTeNbHAsl OpPTraHU3alMsl YCTAHABIMBAET
0COOBII MOPSAAOK OCBOCHMS AUCLUUIUIMH (Monyieil) «Pusnyeckas KyiapTypa» U «lIpuknanHas
¢duznueckas KyJIbTypay.

JlucuumiuHel (MO1yJin), OTHOCSIIKMECS K BApUAaTUBHOM YacTu IporpaMMbl OakaiaBpHuara,
onpenensoT npopuib nporpammsl. [locne BeiGopa oOydaronmmes npoduist mporpammsl, HaOop
COOTBETCTBYIOIIUX BBHIOPAHHOMY MPOQPWIIO TUCHHUIUIMH (MOIYJICH) CTAHOBUTCS 00S3aTEIIBHBIM
JUis 0cBOeHMsI oOyuaromumMes. Eciau nporpamma OakanaBpuara He UMeeT npoduiieit, To mopsaok
OCBOEHUS 00yYarOLMMCsl BApUAaTUBHOM YacTH MPOrpaMMbl onpeensercs o0pa3oBaTesbHOM op-
ranuzanueil. Habop aucrumnnud (Moaynei), OTHOCSIIUXCS K BapuaTMBHOM 4YacTH MPOrpaMMbl
OakanaBpuaTa, oOpa3oBaTeibHas OpraHM3alus ONpeNeNsieT CaMOCTOATENbHO B 00BbeMe, ycTa-
HOBJIeHHOM nanHbIM OI'OC.

B bnok 2 «[IpakTuku» BXOJAAT yueOHas U MPOU3BOJACTBEHHAs (B TOM 4YMCIE Mpeiau-
IJIOMHAs1) MPaKTHUKH.

[IpenaumiomMHas MpakTHKa MPOBOAUTCS JUISl BHITIOJIHEHUS BBIMTYCKHON KBaIM(UKALMOH-
HOM paOOTHI U ABJISIETCS 00S3aTEIBHOM.

Tun yueOHOM nMpakTUKU:

MPAKTUKA MO TMOJYYEHHUIO MEPBUYHBIX NMPO(ECCHOHANBHBIX YMEHUH M HABBIKOB, B TOM
YHClie IEPBUYHBIX YMEHUN U HABBIKOB HAyYHO-HUCCIIEI0BATENbCKON eI TEIbHOCTH.

CrniocoObl poBeieHNs1 y4eOHOW MPAaKTUKU:

CTallMOHapHAas;

BbIE3IHASL.

Tunsl IpON3BOACTBEHHON MPAKTUKHU:

MpaKTUKa 0 MOJTYYEHHIO MPOPECCHOHANBHBIX YMEHUN U OMbITa MpodeccnoHanbHOM Je-
ATEIbHOCTH;

TEXHOJIOTHYECKasl MPaKTUKA;

nefarornyeckas paKkTHKa;

Hay4yHO-HCCleloBaTeNlbCcKas paboTa.

CriocoOslI poBeIeHUs! TPON3BOACTBEHHON MPAaKTUKU:

CTallMOHapHas;

BbIE3/IHAsL.

[Tpu mpoexTHpoBaHUU TpOrpaMM OakajaBpuaTa oOpa3zoBaTelbHAs OpPraHU3AIUS MMEET
IIPaBO YCTAHOBUTb HHBIE (DOPMBI NPOBEIEHUS MPAKTUK JOMOJIHUTEIBHO K YCTaHOBJIEHHBIM
Hactosaumm ®I'OC BO.

JUis MTHBAJTUIOB M JIUI] C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3/I0POBBsI BBIOOP MECT IpO-



XOX/IEHUS NPAKTHK corjacyercs ¢ TpeOOBaHUEM MX AOCTYMHOCTH Ui JAHHBIX 00Y4arOLIUXCs.

B binok 3 «l'ocynapcTBeHHast MTOrOBas aTTECTAIMsD BXOJIUT 3aIUTa BBIITYCKHON KBaJU-
(GuKaMOHHON paboTHI, BKIIIOYAsl MOJArOTOBKY K MPOLEAYpPE 3aIUUThl M MPOLENypYy 3allMThl, a
TaKXe MMOArOTOBKA K Cjaue U c/laya rocy1apCTBEHHOr0 3K3aMeHa (eciau OpraHu3alys BKIIOYnIa
roCyJapCTBEHHBIN 3K3aMEH B COCTAB rOCY/IapCTBEHHON UTOTOBOM aTTECTALINH).

B cnywae peanuzanuu nporpaMM OakaiaBpuara ¢ IPUMEHEHMEM 3JIEKTPOHHOrO 00yde-
HUS, IUCTAaHIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOIMM IPOBEIEHUE MPAKTUK U FOCYAAPCTBEHHBIX
aTTECTAllMOHHBIX MCIIBITAHUI C MPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHUs, TUCTAHIIMOHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTUM HE TOMYCKAETCsl.

[Tpu MpoeKTUPOBAaHUH W peau3alyi nporpaMM OakanaBpuaTta oOpazoBaTelbHast opra-
HU3aIMs 10JDKHA 00ecTIeYnTh 00yJaroIuMCs BO3MOXKHOCTh OCBOEHHS TUCLMILIMH (MOYNel) 1o
BbIOOPY, B TOM YHCIIE CIIELUAIU3UPOBAHHBIX alallTAllMOHHBIX AUCUUIUIMH (MOAYJEH) JUIsl HHBa-
JMJIOB U JIML C OTPAaHUMYEHHBIMHU BO3MOKHOCTSIMH 3/10pOBbs, B 00bemMe He MeHee 30% oT o0beMa
BapuaTtuBHOU yactu broka 1 «/lucuuminnel (Mogyn)».

MaxkcumanbHblE 00bEM ayJUTOPHBIX YYE€OHBIX 3aHATHHA B HEAEIO IPU OCBOCHUU IPO-
rpamm OakanaBpuaTa B O4HOH (opme 00ydeHus cocraBisieT 36 akaJeMHYECKHX 4acoB, B yKa-
3aHHBIA 00bEM HE BXOJAT 00s3aTeNbHBIC 3aHATHS N0 IUcHUILIHHE (Moxyiio) «lIpuknanHas ¢u-
3U4ecKasl KyJbTypay; IpU peain3aluy oOydeHHs 10 MHAMBHUIYaJIbHOMY IUIaHY, B TOM 4YHCIE
YCKOPEHHOr0 00y4YeHus, MAaKCUMaJIbHbI 00bEM ayIUTOPHBIX YU€OHBIX 3aHATUN B HEJIEIIO yCTa-
HaBJIMBaeTCsl 00pa30BaTEIbHOM OpraHu3anueil caMoCTOSTENbHO.

KonunuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHUS JEKIUMOHHOIO Tuna B 1eiaoM 1o bioky 1
«ucoumnHbl (MOJIySIN)» JOJKHO cocTaBisATh He O0onee 40% oT oOlIero KoiauuecTBa 4acoB
ayJUTOPHBIX 3aHATUN, OTBEIEHHBIX HA PEAIN3ALUIO 3TOT0 OJI0KA.

1.4. TpeOoBaHus K NOCTYNAKOLIEMY

TpeboBaHusl K MOCTYNAIOLIEMY ONPEENAIOTCS (peiepabHbIM 3aKOHOAATEILCTBOM B 00-
Jactu oOpazoBaHus, B ToM yucie [lopsakom nprema Ha oOydyeHue 1Mo oOpazoBaTeIbHBIM IpPO-
rpaMmam BBICIIETO 00pa30BaHUs — MporpaMmaM OakajgaBpuaTa Ha COOTBETCTBYIOIINI YICOHBIN
roJ.

2. XAPAKTEPUCTUKA MPO®ECCUOHAJBHOM JEATEJABHOCTHU BHIITY CKHU-
KOB, OCBOUBIIUX TPOT'PAMMY BAKAJIABPUATA

2.1. ObaacTh npodeccuoHATBLHOM AeSITeIbHOCTH BHITYCKHUKA

BhinmyckHUK, OCBOMBIINMN NporpamMmy OakanaBpuara, B COOTBETCTBHM C BUAAMHU npodec-
CHOHAJIbHOW JIESITENIbHOCTH, HAa KOTOpbIE OPMEHTHpPOBaHa Mporpamma OakajaBpuara, ro-
TOB pelIaTh CIeAyIoe MpodecCHOHATbHBIC 33/1a4H:
NPOU3BOACTBEHHO-TEXHOJIOTHYECKAs AeATeJbHOCTh:

- OopraHu3zaius paboynx MecT, UX TEXHHUYECKOe OCHAIIEHUE, pa3MeIlleHue TEXHOIO-
TMYECKOr0 000pY0BaHUS;

- JKCILTyaTalus ¥ 00CIIy>)KUBaHHE TEXHOJIOTMYECKOro 000py10BaHUS;

- yIpaBieHNE TEXHOIOTHYECKUMH MPOIIECCAMU TPOMBIIIJIEHHOT'O TPOU3BO/ICTBA;
BXOJIHOM KOHTPOJIb ChIPbsl U MaTEpUaJOB;

- KOHTPOJIb COOJIIOICHUS TEXHOIOTUYECKON TUCIUITIIHBI;

- KOHTpPOJIb KayecTBa BbIMTYCKaeMOM MPOJYKIIMH C HCIOJIb30BAHUEM TUIIOBBIX Me-
TOJIOB;

- UCCIIeIoBaHNe TPUYMH Opaka B IPOHU3BOJICTBE, pa3paboTKa MEPONPUATHI IO ero
IIPENYNPEXKACHNUIO U YCTPAHEHUIO;

- OCBOCHME TEXHOJIOTMYECKUX MPOLIECCOB B X0JI€ IIOJrOTOBKH ITPOU3BO/ICTBA HOBOM
[IPOAYKIIH;

- ydacTue B paboTe 1Mo HallaJKe, HACTPOIKE M OMBITHOW MPOBEPKE 000PYAOBaHUS U



MIPOrpaMMHBIX CPECTB;

— IIPOBEPKA TEXHUUYECKOI'O COCTOSHUS U OCTATOYHOI'O pecypca 00OpynoBaHUSs, Op-
raHu3aIus MPOPUIAKTHYECKUX OCMOTPOB M TEKYIIETO PEMOHTA;

- MpHEeMKa U OCBOCHHE BBOJUMOT0 000PYAOBaHNUS;

- COCTaBJICHHUE 3asBOK Ha 000pyAOBaHUE U 3alacHble YacTH, OJIOTOBKA TEXHUYE-
CKOH JOKyMEHTAI[UU Ha PEMOHT;

HAYYHO-HUCCJIeA0BATEIbCKAS 1eATeJIbHOCTD:

— M3Yy4YCHHE HAYYHO-TEXHUYECCKOW MH(OpMAIHH, OTEUECTBEHHOTO U 3apyOeKHOTO OIIbI-
Ta 110 TEMATHUKE MCCIICOBaHM;

— MareMaTH4eCcKOe MOJIEIHPOBAHUE MPOIECCOB U 0OBEKTOB Ha 0a3e CTaHAAPTHBIX Ta-
KETOB aBTOMATHU3MPOBAHHOTO MPOEKTUPOBAHUSA U IMAKETOB MPHUKJIATHBIX MPOrpamMM IJist
HAaYYHBIX HCCJIEJIOBAaHU;

— TPOBEJICHHE PKCIIEPUMEHTOB 110 3aJJaHHON METOJIMKE, COCTABJICHUE ONKMCAHUS ITPOBO-
JIMMBIX UCCIICJIOBAHUI U aHAJIU3 UX PE3YJIbTaTOB;

— TMOATOTOBKA JIAHHBIX JJISi COCTaBJICHHS 0030pOB, OTYETOB U HAYUHBIX MyOIUKALIUN;

— COCTaBJICHHE OTYETa MO BBHINOJHEHHOMY 33JaHUI0, YYAaCTUE BO BHEIPECHHUH pPE3yJibTa-
TOB HCCJIEAOBaHUH U pa3pabOTOK;

— TPOBEIIEHUE MEPOIPHUSATUH IO 3aIUTE 00BEKTOB MHTEIUIEKTYaIbHON COOCTBEHHOCTH,
PE3yNbTAaTOB MCCIEN0BaHUN U pa3pabOTOK KaKk KOMMEPUECKOH TalfHbI MPeANpUsTHS.

2.2. O6beKkThI NMpodeccHOHATBbHOI 1eATeIbHOCTH BHITYCKHUKA
OObexTamu POPECCHOHATBHON NEATETBHOCTH BBITYCKHUKOB, OCBOMBIIUX IPOTPAMMEI

6aKaJ1aBpHaTa SABIIAKOTCA:

aIme

— XMMHYECKHE BEIIECTBA U CHIPHEBBIE MATEPUAIIBI JIJIsI IPOMBIIIJIEHHOTO MPOU3BO/I-
CTBA XMMUYECKOUW MPOTYKIIUU;

— METOJIbI ¥ TPUOOPHI OTMIPEICTICHNS COCTaBa U CBOMCTB BEIIECTB U MaTePUAIIOB;

- 00opy/0BaHUE, TEXHOJIOTHUECKHUE MPOIECCHl U MPOMBIIIJIEHHBIE CUCTEMBI TIOTY-
YEHHUs BEIIECTB, MAaTEPUAJIOB, M3JEIUN, a TAKKE€ METOJbl M CPEACTBA JUArHOCTUKHU U
KOHTPOJISI TEXHUYECKOTO COCTOSHUS TEXHOJIOTHYECKOTO 000PYIOBaHUS, CPEACTBA aBTO-
MATHU3ALMU U YIPABICHUS TEXHOJOTMYECKUMU MPOLIECCAaMU, METO/bI U CPEICTBA OLICHKU
COCTOSIHUSI OKPY’KAIOLIEH Cpelbl U 3alMUThI €€ OT BIUSAHUS IPOMBILLICHHOTO IIPOU3BO/I-
CTBa.

2.3. Buapl npogdeccuoHaNbHOM 1esITeIbHOCTH BHINTYCKHUKA
Bunsl nmpodeccrnoHanbHON AEATENbHOCTH, K KOTOPBIM TOTOBSATCS! BBITYCKHUKH, OCBOMB-
nporpaMMy — OakajmaBpuaTa —  POW3BOJICTBEHHO-TEXHOJOTHYECKass ©  HAY4HO-

HCCIca0BaTCiIbCKasd ACATCIbHOCTb B 00JIaCTH XUMUYECKON TEXHOJIOTHHU.



3. HINTAHUPYEMBIE PE3YJIBTATbBI OCBOE-
HUS TPOI'PAMMBbI BAKAJTABPUATA

3.1. B pesynbraTe OCBOEHHs MpOrpamMMmbl OakaiaBpHaTa y BBITYCKHHKA TOJDKHBI OBITh
chopMUpOBaHbI OOIIEKYIBTYypHBIE, O0IIeNpOopecCHOHATbHbIE U MPOPECCHOHATbHbIE KOMIIETECH-
107078

3.2. BoimyckHUK, OCBOMBLINI MporpaMMmy OakaiaBpuara, JOKEH 00Ja/laTh CIETYIONIH-
MU 001IeKYJIbTYPHBIMH KOMIIETeHUMSIMU:

- CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBBI (PMIIOCOPCKUX 3HAHUHN ISl (HOPMUPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

— CHOCOOHOCTBIO aHAJIM3MPOBATH OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTH HCTOpHYE-
CKOT0 pa3BuTHs 00I1IecTBa st hopMupoBaHus rpaxaaHckoi nosunuu (OK-2);

— CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI SKOHOMHYECKHUX 3HAHUN B PasTUUYHBIX
chepax xusnenesrenpuoct (OK-3);

- CIOCOOHOCTBIO HMCIIONIB30BaTh OCHOBBI NMPABOBBIX 3HAHHWHA B Pa3lWYHBIX cdepax
nesrensHocTH (OK-4);

— CIIOCOOHOCTHIO K KOMMYHHUKAIIMH B YCTHOM ¥ MUCHbMEHHOU (pOopMax Ha PycCKOM U
MHOCTPAaHHOM S3bIKaX JUIS PEUICHHS 3a7ad MEXJIMYHOCTHOTO W MEXKYJIbTYPHOTO B3aUMOJICH-
crus (OK-5);

- CIOCOOHOCTBIO PadOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH COLIUATIBHBIE,
ITHUYECKHE, KOH(PECCHOHANIbHBIE U KYIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTRIO K cCaMOOpraHu3aliuK U camoobpasosanuio (OK-7);

— CIIOCOOHOCTBIO HCIIOJIB30BaTh METOAbl U MHCTPYMEHTHI (DU3MYECKON KYIbTYpHI
Ju1st 00ecTieyeHusI OTHOLICHHOM COLMATBbHOM U npodeccroHanbHoit aestensHoctu (OK-8);

- CIOCOOHOCTBIO UCTIONB30BaTh MPUEMBI OKa3aHMs MEPBOM ITOMOIIH, METOIBI 3a-
IIMTHI B YCJIOBUSX Ype3BbIuaitHbix cutyarmii (OK-9).

3.3. BeINycKHUK, OCBOMBIIMKA NporpaMMy OakajiaBpuara, JODKEH 00J1a1aTh CIeAYIOIIN-
MU 001enpogeccuoHATbHBIMU KOMITETEeHIIUSIMH:

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIMIUIMH B IpodeccroHanbHoii aestensHoctu (OI1K-1);

- TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (pH3MUecKoil KapThHE MHUPA,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA IS MOHMUMAaHUS OKpY-
JKarolero Mupa u sisieruit mpupost (OI1K-2);

- TOTOBHOCTBIO HCIIOIB30BATh 3HAHHS O CTPOSHUH BEUIECTBA, MPUPOJIE XUMHUIECKOM
CBSI3U B pa3IMYHBIX KJaccaX XMMUYECKHX COEIMHEHHH il OHMMaHUsl CBOMCTB MaTepHajioB U
MEXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B OKpysKatoiiem mupe (OITK-3);

— BJIaJICHUEM MOHMMAaHUs CYIIHOCTH M 3HaueHHs] MH(OpPMAIMKM B pa3BUTHHU COBpE-
MEHHOTO MH(POPMALMOHHOTO 00IIIeCTBa, OCO3HAHUS OMIACHOCTU M YTPO3bl, BOSHUKAIOIIUX B 3TOM
IpoLecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOOBaHMS MH(OPMALIMOHHON 0€30IacHOCTH,
B TOM YHCJIC 3aIUThI TOCyAapcTBeHHO# TaiiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMH METOJIaMH, CIIOCOOAaMH W CPEIICTBAMH TOJTYYCHUS, Xpa-
HEeHHS, TIepepadboTKu HH(OpPMAINH, HABBIKAMU pabOTHl ¢ KOMIIBIOTEPOM KaK CPEJCTBOM YIpPaB-
nenus uapopmanueit (OITK-5);

- BJIaJICHHEM OCHOBHBIMH METOJIAMH 3alllUThl IPOHU3BOJCTBEHHOTO IEpPCOHANAa H
HaceJIeHHsI OT BO3MOXKHBIX MOCIIEACTBUI aBapHii, karactpod, cruxuitabix oencreuii (OITK-6).

3.4. BolnycKHUK, OCBOMBIIMI NporpamMMmy OakajiaBpuara, JOJDKEH 001agaTh npogeccuo-
HAJTbHBIMH KOMIIETEHUHMSAMH, COOTBETCTBYIOIIUMHU BHIY NPO(EeCCHOHATBLHOU NeATeIbHOCTH,
Ha KOTOPBIA OPHEHTUPOBaHA IpOoTrpaMMa OakajgaBpuaTa:

NPOU3BOOCHBEHHO-MEXHONI02UYECKAs 0esiMeNbHOCb!



- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTMUYECKUHN Ipoliecc B CO-
OTBETCTBHUHU C PETJIAMEHTOM U HCIOJB30BaTh TEXHUYECKHE CPEICTBA Ui U3MEPEHUSI OCHOBHBIX
napaMeTPOB TEXHOJIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykuuu (I1K-1);

- TOTOBHOCTBIO MPHUMEHSTh AHAIUTUYECKHE W UYUCICHHBIE METOJbI PELICHUS I0-
CTaBJICHHBIX 3aJ]a4, HCIOJb30BaTh COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJIOTMU, MPOBOJIUTH
00paboTKy MH(pOPMAIIUN C UCIOIH30BAHUEM NPUKIIAJHBIX MPOTPAMMHBIX CPEICTB Cephl Mpo-
deccroHanbHON AESITENbHOCTH, HCIOJIb30BaTh CETEBbIe KOMITBIOTEPHBIE TEXHOJOTMH U 0a3bl
JAHHBIX B CBOEH Mpo(decCHOHAIbHONW 00JacTH, MaKeThl MPUKIAAHBIX HPOTrpaMM I pacyera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynoBanus (ITK-2);

— TFOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHbBIE IOKYMEHTHI 110 KaU€CTBY, CTaHAAPTHU-
3alMU U CepTH(UKALNYU MPOIYKTOB U M3/EIHNA, JI€MEHTHl SKOHOMUYECKOTO aHAJIN3a B MPAKTH-
yeckoit gesrensHoct (IK-3);

- CIOCOOHOCTBHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIICHUsS MpU pa3paboTke
TEXHOJOTMYECKUX ITPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUHU C YYETOM 3KOJI0-
TMYECKUX MOoCieAcTBUi ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30IaCHOCTH, IIPOU3BOJICTBEH-
HOM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OICHUBAThH Ia-
paMeTpbl IPOU3BOJACTBEHHOIO MUKPOKIMMATA, YPOBHS 3allbUICHHOCTH U 3aTa30BAHHOCTH, LIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJlaXKUBaTh, HACTPAUBaTh U OCYILECTBIATH MPOBEPKY 00OpyIO-
BaHMs U iporpamMmubix cpencts (ITK-6);

— CIIOCOOHOCTBIO TIPOBEPATh TEXHHUUECKOE COCTOSHHUE, OPTaHU30BBIBATH MPOQHIaK-
TUYECKHUE OCMOTPHI M TEKYIIUHA PEMOHT 000pYAOBaHUA, TOTOBUTH 000OPYIOBaHUE K PEMOHTY U
npuHUMaTh o0opynoBanue u3 pemonta (I1K-7);

- TOTOBHOCTBIO K OCBOEHHMIO M JKCIUIyaTallMM BHOBb BBOJUMOIO OOOPYAOBaHUS
(TIK-8);

- CIIOCOOHOCTBIO AHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO0, ToAOupaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU Ha TIPHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 ChIPbs,, MAaTEPUANIOB U TOTOBOM MPOIYKIIUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITh OTKJIOHEHUSI OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOT0 000pYI0BaHHUS U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

HAYYHO-UCCIe008aMeNbCKAsl 0esiMelbHOCb .

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XMMHUYECKHE SKCIIEpH-
MEHTBI, IPOBOAUTH 00pabOTKYy UX Pe3y/IbTAaTOB M OLIEHUBATh IMOTPEIIHOCTH, BBIJIBUTAaTh THIIOTE-
3bl U YCTAHABJIMBATh IPAHULIBI X MPUMEHEHUS], IPUMEHSATh METO/bl MAaTEMAaTUYECKOT0 aHaIN3a
¥ MOJICITUPOBAHUS, TEOPETHUECKOTO U dKCIIepUMeHTanbHoro uccnenosanus (I11K-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIE U CepTU(UKALMOHHBIE UCIIBITAHUS MaTe-
pHaoB, U3enuii 1 TexHonornueckux mpoieccon (ITK-17);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHNWE CBOMCTB XMMHUYECKHUX 3JIEMEHTOB, COEIUHE-
HUH U MaTepHuajoB Ha UX OCHOBE JJIS peleHus 3anad npodeccuonanbHoi aestensHoctu (I11K-
18);

- TOTOBHOCTBIO UCIOJIb30BATh 3HAHHSI OCHOBHBIX (PU3MUECKUX TCOPHUI JJIS peIIeHUs
BO3HHUKAIOIMIUX (PU3NYECKUX 33J]]au, CAMOCTOSATEILHOTO puoOpeTeHus (PU3NYECKUX 3HAaHUH, I
MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE BBIXOASIIUX 3a MPEeibl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasinenus ([1K-19);

- TOTOBHOCTBIO M3y4yaThb HAYYHO-TEXHUYECKYIO HH(POpPMAIUIO, OT€YECTBEHHBINH U
3apyOeKHBIN OMBIT 10 TeMaTuke ucciaenoanus (ITK-20).



4. OPTAHU3ALIUA OBPA3OBATEJIBHOT'O ITPOLHECCA ITPU PEAJIN3A-
U ITPOI'PAMM BAKAJIABPUATA

4.1 O01mas xapaKkTepucTUKAa 00Pa30BaTeILHOI 1eATeJTbHOCTH

OO6pazoBatenbHast e TEIBHOCTH 110 Iporpamme OakaiaBpuara rnpeaycMaTpUBaeT:

- MPOBEACHHE YYCOHBIX 3aHATHHA MO JUCHUIUTMHAM (MOAYJSIM) B (hOpMe JISKIIHid, ce-
MUHAPCKUX 3aHATHI, KOHCYIbTALUN, Ta00PaTOPHBIX paboT, UHBIX POpPM O0yUEHUs, IPETYCMOT-
PCHHBIX YI€OHBIM IJIAHOM;

- MPOBEACHUE MPAKTUK;

- TPOBEJCHUE HAYYHBIX UCCIEAOBAHUN B COOTBETCTBUU C MPOHUIEM MPOTrpaMMbl Oa-
KaJlaBpHara,

- MPOBEACHHUE KOHTPOJIA KadyecTBa OCBOCHHUS MPOrpaMMbI OakalaBprara mocpeacTBOM
TEKYIIETr0 KOHTPOJIS yCIIeBAEMOCTH, MPOMEKYTOYHON aTTECTALUU U TOCYIapCTBEHHONH UTOTOBOM
aTTeCTaluy 00yJaroIuXcsl.

4.2. Y4eOHblii JIaH MOATOTOBKH 0AKAJIaABPOB

VY4eOHbIil M1aH MOATOTOBKHM OakalaBpoB pa3paboTaH B COOTBETCTBMU C TPeOOBaHUAMU
deaepanbHOTO TOCYIapCTBEHHOTO 0O0pa30BaTEIIBHOTO CTaHAApPTa BBICIIETO OOpa30BaHUS II0
HanpasieHuto noAaroroBku 18.03.01 Xumudeckas TeXHOJIOTHs, YTBEPKIACHHOTO MpUKa3oM Mu-
HucTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®enepaunu ot 05.04.2017 Ne 301 «OO0 yrBep-
xaeHun [lopsiaka opraHu3aluy U OCYLIECTBIECHUS 00pa30BaTEbHOM JESITeNbHOCTH O 00pa3o-
BaTEeNFHBIM IMIPOrpaMMaM BBICIIETO OOpa3oBaHMs — MporpammaM OakanaBpuara, Mporpammam
crielManuTeTa, IporpaMMaM MarucTpaTrypbi».

.B yueOHOM mtaHe oToOpa’keHa JOrmyecKasl MoCJe0BaTeIbHOCTh OCBOCHHS IHKIIOB U
pazznenoB OOII (aucuumiInH, IpakTUK), obecrneuynBaoIMX (GopMUpOBaHUE KOMIETEHINH. YKa-
3aHa 00Imasl TPyJOEMKOCTh JUCHUIUINH, MOAYJIEH, MPAKTHK B 3aYETHBIX €IMHHIIAX, & TAKKE HX
o0111ast ¥ ayAUTOpHast TPYA0EMKOCTh B yacax.

VY4eOHbIi TIIaH TOATOTOBKY OakanaBpoB 1o HampasieHuio 18.03.01 Xumudeckas TexXHO-
Jorust, npopmib «XUMUYECKas TEXHOJIOTUS MaTepUaioB U MPUOOPOB AIIEKTPOHHON TEXHUKH U
HAHORJIEKTPOHUKHY TPUIIaraeTcs.

4.3. KanenaapHblii yueOHblii rpaguk

ITocnenoBaTenbHOCTh pealn3alliy MpOrpaMMbl OakalaBpHara IO TOAaM M CeMecTpam
(BKIJIFOUAs] TEOpETHYeCKoe OOy4YeHHe, MPAKTHKH, HAyJHBbIE WCCIEAOBAHUS, MPOMEXYTOUYHBIE U
rOCYJapCTBEHHYI0 HUTOTOBYIO aTTECTAllMU, KaHUKYJbl) MPUBOAMUTCA B KaJEHIApPHOM Yy4eOHOM
rpaduke (nMpuioxxkeHne — pabouuii yueOHbIH Mi1aH).
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4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH
4.4.1. IucuMmimHbl 00A3aTeIbHOM YacTH (0a30Basi 4aCTh)

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«Hnoctpannblii s3b1k» (b1.6.1)

1. Heap TUCHUILIMHBI — TPHOOpPETEHUE 00YyJAOIUMUCS 00IIel, KOMMYHUKATUBHON U
npodeccCuoHaNbHOM KOMIIETEHIIMM, YPOBEHb KOTOPBIX HA OTAENBHBIX ATamax s3bIKOBOM MOJ-
TOTOBKH TTO3BOJISICT UCIOIB30BaTh MHOCTPAHHBIN SI3BIK MPAKTHUYECKH KaK B MPO(ECCHOHATBLHOU
(MpOU3BOACTBEHHON U HAY4YHOMW) NEATEIBHOCTH, TaK U U LieJeil caMooOpa3oBaHusl.

2. B pe3yabTaTe H3y4YeHHUs AMCUHUILIMHBI 00y4YalOIIHMIicsl MO0 MporpaMmMe 0aKkajiaBpHu-
aTa J10JIKeH:

Obaadoamse CIETYIOIMAMA KOMIETCHIIHSIMHE:

- COCOOHOCTh K KOMMYHHKAIIMM B YCTHOW M MUCBMEHHOW opMax Ha PyCCKOM U MHO-
CTPAaHHOM $I3bIKax JJIsl PELIEHUs 3a/1a4 MEKIMYHOCTHOIO U MEXKKYJIbTYPHOTO B3aUMOJEUCTBUS
(OK-5).

3nameo:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTH JIGKCHUECKUX €IMHUIl K OCHOBHBIE CIIOBOOOpa30oBa-
TEJIbHBIE MOJIENH;

- pycCKHe SKBUBAJICHTHI OCHOBHBIX CJIOB U BBIPQKEHUI PEUr B MPOLIECCE MEKITUIHOCTHO-
r'0 U MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE MPUEMBI U METO/IbI peepUPOBAHUS U AHHOTUPOBAHUSI TUTEPATYPHI;

- TACCUBHYIO U aKTHBHYIO JIEKCHUKY, B TOM YHCJIE€ OOIIEHAYYHYIO M CIIEIHATIBHYIO TEPMU-
HOJIOTHI0, HEOOXOUMYIO JIJIsl paOOThI HaJ] TUTIOBBIMH TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JINTEPATYPOIl HA NHOCTPAHHOM SI3BIKE.

Ymemy:

- paboTaTh C OPUTrHHAJIBHOM JIUTEPATypOil Ha UHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIOBapeM;

- BECTH NEPENUCKY Ha U3yYaeMOM SI3bIKE C LENIbI0 MEXINYHOCTHOTO U MEXKKYJIBTYPHOIO
B3aMMOJEICTBUS;

- BECTH PEUEBYIO JEATENbHOCTh MPUMEHUTENBHO K cepe ObITOBOM U MpodeccHoHanbHON
KOMMYHHKAIUH.

Braoemw:

- MHOCTPaHHBIM SI3BIKOM Ha YPOBHE MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHUS,
HaBBIKAMH U YMEHUSIMU PEUEBOM JEATEILHOCTH MPUMEHUTENBHO K chepe ObITOBOM U mpodeccu-
OHaJbHOI KOMMYHUKAIIUU, OCHOBAaMH ITyOJIMYHOMN peyn;

- OCHOBaMH pedeprpoBaHMs 1 aHHOTUPOBAHUS JIUTEPATypPhbl HA H3y4aeMOM UHOCTPAHHOM
A3BIKE.

3. KpaTrkoe conepxanue Q1M CUMILIHHBI:

Pazoen 1. I' pammamuueckue u 1ekcuueckue mpyoHoCmu u3yuaemozo A3vikd.

1.1 CnopsbkeHre M M3MEHEHHUE TJarojia-CBsi3kd B (hopMax HACTOALIEro BpeMeHH. Bupo-
BpeMeHHbIe (opMbl TiarojoB. O6pazoBanue GopM MPOCTHIX, TPOAOJKEHHBIX, TEPPEKTHBIX U
nep(heKTHO-MIPOAOKEHHBIX BpPEMEH IJlarosia. BompocuTenbHble MPEIOKEHUS B pa3IMYHBIX
BpeMeHax. OOpa3oBaHUe OTPUIIATEIBHBIX (DOPM TJIarosa B pa3IMUHbIX BpEMEHAX.

1.3 O6pazoBaHue IPOCTHIX, MPOIOHKEHHBIX, MEP(EKTHBIX BPEMEH INaroibHbIX (HOpM U
ynotpebieHue GopMm cTpagaTenbHoro 3aiora.l.4. BugoBpemennsie ¢popmsl riaroios. O6paso-
BaHHE MPOCTHIX, MPOJOJIKEHHBIX, eP(EKTHBIX U MepheKTHO-POAODKEHHBIX BpeMeH. Bompo-
CUTEIIbHbIE MPEJIOKEHUS B pa3INuHbIX BpeMeHax. O0pa3oBaHue OTpULIATENbHBIX (JOPM I1aroja
B Pa3JIMUHBIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuyactus HacTOsIIEro U Mpolieamero Bpemenu. [lepdexktasie hopmbl
npuyactusi. MecTo nNpuvacTii B mpeuioskeHuH. AOGCOMIOTHBINA MPUYACTHBIN 000POT.
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1.5 Nuduautus. ®opmel naGuuauTHBA. [IpomomkeHHbpld U NepPEKTHBIH WHOUHUTHB.
Oynkuuy nHQUHUTHBA B nipeioxkennu. OOpa3oBaHue U ynoTpedieHne nHOUHUTUBHBIX 000pO-
TOB THIIA «CIIOKHOE MOJIEKAIIEE» U «CIIOKHOE JIOMOJIHEHUE.

1.6 Mopganbabie Tnaronbl. CTpykTypa mnpennoxkeHus. [IpHHIHUIBI CIOBOOOpa3OBaHUS.
Coxkpamenus (a06peBuatypsnl). O6o3HaueHune aatel. [IpaBuia YTeHUS XUMHUYECKHX JIEMEHTOB,
00o3HaYeHU U (POPMYN HEOPTraHUYECKHX COCAUHCHHA W YPAaBHCHHNM XHMHUYECKUX PEaKIUi.
[IpaBuia yrenust enuuul u3Mepenus. [IpaBuna yTeHUS HAUMEHOBAHUN OCHOBHBIX OpraHU4e-
CKUX COCIMHEHHUM.

Pa3zoen 2. Pazeumue HagvblK08 YmeHus memamuieckux mexcmog.

2.1 YteHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crieiiaaibHOCTD

2.1.2. 1.1. Mennenees

2.1.3. PXTY um. JI.11. MenaeneeBa

2.1.4. Hayka u Hay4HBIE METO/Ibl, HAYYHBIE CTATHH

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU:

2.1.5.1. TexHONOrUsI TYTOIUIABKUX U CHJIMKATHBIX MaTEPUAJIOB.

2.1.5.2. TexHoyiorusi TOHKOTrO OPraHM4YeCKOro CUHTE3A.

2.1.5.3.TexHon0TUs1 HEOPraHUYECKUX BEIIECTB.

2.1.5.4. TexHoyorus 3AeKTPOXUMHUYECKUX MPOU3BOJICTB.

2.1.5.5. TexHomorust MaTepragoB U IPUOOPOB FIEKTPOHHOM TEXHUKH U HAHOAJICKTPOHHUKH.

2.1.5.5. TexHonorus u nepepaboOTKa MOJTMMEPOB.

2.1.5.6.TexHOn0THUs 3aIUTHI OT KOPPO3UHU

2.1.5.7. TexHONOTHsI OCHOBHOT'O OPTaHMYECKOT0 M HEPTEXUMUIECKOTO CHHTE3A.

2.1.5.8 TexHOIOTHS MPUPOJHBIX SFHEPTOHOCUTENEH U YIIIEPOJHBIX MaTepUajIOB

2.1.6. Xummnueckoe npeanpusaTue

2.1.7. Xumunueckas nabopatopusi. TexHuka OezonmacHoctu B jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymyiiero.

2.1.9. buorexnonorus @apManeBTUIECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpoGremsl 3x0I0TUN.

2.2 Ilonsatue o Buaax uyreHus. [IpocMoTpoBO€E UTeHnE Ha MpuUMepax TEKCTOB o0 xumuu, J1.1.
Menneneese, PXTY uwm, /I.1. Mennaeneena.

AKTHBH3AIUS JIEKCUKU TPOUYUTAHHBIX TEKCTOB.

2.3 U3yyaromiee yTeHUE HAyYHBIX M HAYYHO-IIOMYJISPHBIX TEKCTOB 110 BHIOPAHHOW CHElH-
QIBHOCTU Ha MpHUMepe TeKCTOB: «Hayka W HaydHble METOJb», «XUMHYECKOE IMPEIIpPUITHEY,
«CoBpeMeHHbIe WH)KEHEPHBIE TEXHOJIOTUN», «XUMHUecKas Jlaboparopus. TexHuka Ge3omnacHo-
cTH B Jlabopatopuu. M3Mepenus B xuMudeckoi taboparopuny, «Xumus Oynymero. CoBpeMeH-
HbIE TEH/ICHLUN Pa3BUTHs Hayku», «buorexHonorus. @apManeBTHYECKUE MPOU3BOACTBA», «3e-
neHast xuMus. [Ipobiembl sKoIOrUm».

Jlexcuueckrue OCOOCHHOCTH TEKCTOB HAYYHO-TEXHMUYECKOW HaIpaBIEHHOCTH. TepMHHOJIO-
TUsl HAyYHO-TEXHUYECKOU JTUTepaTyphl Ha U3y4aeMOM SI3bIKE.

Pazoen 3. Ilpakmuxa ycmnoit peuu

3.1 IIpakTrka yCTHOM peuyu 1o TeMam:

3.1.1. «I'oBopuM o cebe, o cBoeit Oyayiei mpodeccuny,

3.1.2. «Moii yHuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUI KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u 1.1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oymymieit npodeccuny». Jlekcuaeckue oco-
OEHHOCTU MOHOJIOTHYECKOU PEUH.
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3.3 PeueBoii 3TUKET MOBCEIHEBHOIO OOIIEHUs (3HAKOMCTBO, IIPE/ICTABIICHUE, YCTAHOBIIEHUE
U TIOJJIep’KaHHe KOHTAKTa, 3alpoc U COooOIIeHne HHPOpMalnH, MOOYKIeHHE K JICHCTBHIO, BbI-
pakeHue MPOChOBI, COTJIACHS).

Oco0eHHOCTH JUAJIOTUYECKON peuH M0 MPONUIEHHBIM TEMaM.

Pa3zgen 4. Oco0eHHOCTH A3LIKA CIIENMAJTLHOCTH

['pammaTHyUECKHE TPYJHOCTH SA3bIKA CHEIUATIBHOCTH:

4.1. I'paMMaTHYECKUE U JIEKCUYECKUE TPYIHOCTH sI3bIKa CIIELUAIbHOCTH:

Paznuunbie BapuaHTHl MEpeBOAA MPHUYACTHN HA PYCCKHH s3bIK. [IpuuacTHbIE 000POTHI U
IIPUEMBI X IIEPEBOJAa HA PYCCKUH SA3BIK.

4.2. CocnararenpbHoe HakJOHEHHE. POpMBI COCIAraTeIbHOrO0 HAKJIOHEHHS B HU3y4acMOM
A3bIKe. MozanbpHbIe TIaroibl ¥ UX UCIOJIb30BAHUE B NPEMJIOKEHUAX B COCIAraTeIbHOM HAKJIIO-
HEHUU. THUIIbI YCIOBHBIX IPEMIOKEHUM. BapuaHTsl niepeBoja NpeyioKEHU B COCIararelIbHOM
HAKJIOHEHUU U YCJIOBHBIX IpejuiokeHui. [lopsnok cioB B nmpeiokeHun. IMpaTHUeCKue KOH-
CTPYKLIUH.

4.3. N3yuenue npaBuil nepeBojia pasyinyHbIX GopM MHUHUTHUBA U UHOUHUTHBHBIX 000pO-
TOB Ha PYCCKHUH S3BIK.

4.4 W3y4aroliee 4TeHUue TEKCTOB 110 TEMATUKE:

1) «Jlaboparopusi»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Crunuctuyeckre 0COOEHHOCTH CHELMAIbHOW Hay4HO-TEXHMUYECKOH juTepaTypbl. Opranu-
3anusi paboThl CO CllelUaIbHBIMU ciaoBapsMu. [loHsTHe 0 pedepupoBaHUM U AHHOTHPOBAHUU
TEKCTOB IO crienuanbHocTH. [Torck HOBOM nH(MOpMaIyy pu paboTe ¢ TEKCTaMU U3 MEPHOANY e-
CKUX U3JaHUN U MOHorpadui, HHCTPYKUUH, IPOCHEKTOB M CIPABOYHOU JIUTEpaTypbl MO pac-
CMaTpUBaeMON TEMAaTHKeE.

4. O0beM y4eOHOM JUCHHUILJIMHBI

. B 3auerHbIX B akanem.

Bunpsl yaeOHOM paboThI
eIMHUIIAX qacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI M0 Y4eOHOMY MJIAHY 8 288
Konrakthas padora (KP): 2.2 80
Jlekmn yueOHbviM NIAHOM He NPpedyCMOmpeHbl - -
[Tpaktueckue 3anstus (I13) 2.2 80
JlaGopaTopHbIe 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesbHas padora (CP): 4.8 172
YpakHEHUs 10 COOTBETCTBYIOIIMM pa3esiaM AUCLHUILINHEI 4.8 172
. . IK3aMeH IK3aMeH

Buja xontpoJs: 3a4€t ¢ onenkoii (1c¢), 3x3amen (2¢) 1 35

N B 3auetnbix | B acTtponom.
Bunasl yueOHol paboTh

SIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHMILIMHBI 10 Y4eOHOMY IIAHY 8 216
Konrakthas pa6ora (KP): 2.2 60
Jlekmn yueOHbiM NIAHOM He NPpedyCMOmpeHbl - -
IIpaktuueckue 3anstus (I113) 2.2 60
JlaGopaTopHbIe 3aHITHS YueOHbLIM NIAHOM He NPeOyCMOMPeHbl - -
CamocrositeabHas padora (CP): 4.8 129
VYrpaxxHeHUs 110 COOTBETCTBYIOIIUM pa3jiejaM AUCITUTIINHBI 4.8 129
Bua xonTposs: 3auér ¢ ouenkoii (1c), 3x3amen (2¢) % %
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«®uaocopusn» (b1.b.2)

1. Heab aucuumiunbl «Punocodpus» — cHopMUpoBaTh y CTYIEHTOB KOMIUIEKCHOE Mpe/-
CTaBJICHHE O POJIM U MecTe (PUIOoCOPUH B CHCTEME T'yMaHUTApHBIX, COLHMATIBHBIX U €CTe-
CTBEHHBIX HAayK, IMO3HAKOMHUTH UX C OCHOBaMHU (HUI0cO(PCKOro 3HAHUS, HEOOXOIUMBIMU
IUISL PELICHUS] TEOPETUYECKUX U MPAKTUYECKUX 3a]1a4.

2. KommnereHuuu 6akajaBpa B objactu ¢pusiocopun

W3yuenune AUCUMIUIMHBI HAPaBICHO HA (JOPMHUPOBAHUE U PA3BUTHUE CIEIYIOMUX OOIIe-
KYJIbTYPHBIX KOMITETEHIIH:

- CIIOCOOHOCTH HCIIOJIB30BaTh OCHOBHI (pUII0CO(MCKHUX 3HAHUH TSl (YOPMUPOBAHUSI MUPO-
Bo33peHueckoi no3uiuu (OK-1);

- CIOCOOHOCTHIO K CaMOOpraHu3aliuy u camooopasosanuio (OK-7);

B pe3ynbrate ocBoeHUs Kypca GUIocoPpuu CTyACHT JOKEH:

3HamMb: OCHOBHOE COJIEp)KaHHE TJIABHBIX (PUIOCO(CKHUX IIKOJI M HANPABICHUM, TIPEICTa-
BUTEJIEH ATUX IIKOJ, CBSI3b M pa3inuue uX GuiocoPckux uaeH, cBI3b HCTOPUKO-(Prmocodhekux
KOHIICTIIIUI ¢ COBPEMEHHBIMHU MPOOIeMaMu HHIUBUIYaTbHON M OOIIECTBEHHON KU3HH;

yMemy: TIOHUMATh U aHATTU3UPOBATh MUPOBO33PEHYECKHE, COLUATbHBIC U UHAUBHIYalb-
HBIE MTPOOJIEMBI COBPEMEHHOM JKM3HHU; TPAMOTHO BECTH JUCKYCCHIO, apTyMEHTHPOBAHHO OTCTAaH-
BaTh CBOIO MO3HUIHUIO MO 3HAYMMBIM PUIOCOPCKUM MpobIeMaM COBPEMEHHOM >KU3HU, OMUPAsICh
Ha HapaOOTaHHBIA B MCTOpUM (puiocoduu MaTepual; MPUMEHATh MOIY4YeHHBIE (rIocodckue
3HAHUS K PEIIeHUI0 MPO(eCCHOHANBHBIX 3a/1a4;

é1ademy: MPEJICTABICHUAMH O (pUsIocCOPUu Kak HaAyKe U CUCTEME IIEHHOCTEH, ee MeCTe B
CUCTEME TYMaHUTApHOTO 3HAHUA;, OCHOBaMHU (PUI0COPCKOTO MBIIIJICHUS; KAaTETOpPUaIbHBIM arl-
napaToM M3y4aeMoOHl JWCHUIUIUHBI, (HIOCOPCKUMH METOJaMH aHAJIM3a PAa3JIMYHBIX MpoOIIeM,
HaBBIKAMU (QHIIOCO(PCKON KyIbTYpBI 7Sl BBIPAOOTKH CHCTEMHOTIO, LI€JIOCTHOTO B3IJIsSAa Ha JeH-
CTBUTEIBHOCTh U MECTO XMMHH ¥ XUMHUYECKOW TEXHOJIOTHH B I[EJIOCTHOW KapTHHE MUPA.

3. Kparkoe conep:kanue IHCHUAIIHHBI:

Brenenue. ®unocodusi, ee MporucxoxIeHNEe U POJb B 00IIIECTBE.

Mopnyas 1. OcHoBHBIE GHIOCOPCKHE HIKOJIbI.

AnTtnunas ¢uiocodus (nocoxkpatuku, copuctsl, Cokpar, [Jdemokpur, [1naron, Apucro-
TeJlb, JUIMHUCTHYECKU-pUMCKast (punocodus). OcHOBHBIE MPOOIEMBI CpPEeTHEBEKOBOM (PHIIOCO-
¢un u snoxu Bospoxnenus. @unocodust Hooro Bpemenu (XVII — XVIII BB.) Uneonorus
[Tpoceemenus. Hemenkast kiaccuueckas guinocodus. Pycckas pumocodus XIX — XX BB. Oc-
HOBBI MapKCUCTCKOM (punocoduu. OCHOBHBIEC HAIIPaBIEHUs COBPEMEHHOM (uocodun.

Mopnyas 2. ®uiiocopckne KOHUENIUN ObITHSA ¥ MO3HAHMSA.

[Tpo6nema ObiTust B uctopuu punocopuun. IloHsTus mMatepuansHoro u uneansHoro. Oc-
HOBHbIE (UIOCO(CKUE HAIPaBICHUS: MaTepuain3M M uaeanusMm. [lpuHuun rimo0anbHOrO 3BO-
JFOIIMOHM3Ma B COBPEMEHHOI HayyHON KapTHHE MUPA.

Konnenmuy npocTpaHcTBa U BpeMEHH B UCTOPHH GHIIOCOMUHN U HAYKH.

ITpoucxoxaenue cosHanus. Ponb Tpyaa B MPOMCXOKICHUN CO3HAHUS. M teanucTuueckue
U MaTepHaIUCTUYEeCKUe KOHLENuu co3HaHusa. Co3Hanue u mMo3r. Co3HaTenbHOe U Oecco3Ha-
tesnpHOe. Co3HaHMe U s13bIK. CO3HAHKE M CaMOCO3HAHHME.

Konnenmuu rHOCE0IOTHN B UCTOpHH (PUIOCOPHH: CEHCYAIN3M, PAllMOHAIIN3M, CKEITH-
IIU3M, arHOCTHUIIM3M, KOHIIETILMS BPOXKIECHHBIX HJeH, anpuopusM. J(HanekTuka Mmo3HaHus: 4yB-
CTBEHHOE U pairmoHainbHoe. OCHOBHBIC TEOPUHU UCTHUHBI.

Mopnyas 3. IIpo6Jiembl yesnoBeka B pusrocodun.

Yenosek kak mpeameT ¢puiocodckoro anamusa B ucropuu dpunocodun. [Iponcxoxaenne
YeJIOBEKa: MPHUPOJHBIC U COLMAIbHBIE YCIOBHS aHTPOIOCOIMOTeHe3a. buojornueckoe u couu-
anbHOE B uenoBeke. UHAWBU, MHIUBUIYaTIbHOCTh, JIMYHOCTb.

CMbICT XKHU3HM U TIpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, OeccMmeptue. [IBmkenue
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HEHACHJIUA, €ro poJib B coBpeMeHHOM xu3Hu. Llenn u nenHoctu. CBo60a BOIM U OTBETCTBEH-
HOCTb JIMUHOCTU. HpaBCTBEHHBIE, pEIUTHO3HBIC, ICTETUUYECKUE IIEHHOCTH.

Monyab 4. @Pusiocopusi HCTOPUM U 001IECTBA

YenoBeK B CHCTEME COLMAIBHBIX CBsi3eil. JIMUHOCTH M Macchl, cBOOOIAa U HEOOXOIHU-
MocTb. @umiocodust ucropuu: GopMaloOHHAS U HUBUIN3AUOHHAS KOHIEHIIMH UCTOPUYECKOTO
pa3Butus. [IporpeccucTckue v MUKIMYECKHE MOJEIH pa3BUTH. | T00anbHBIE TPOOIEMBI COBpe-
MeHHOcTU. KoHIenus ycToHYrBOro pa3BUTHS U CLIEHapUH OyayIero.

OO6mecTBo U ero crpykrypa. ComnuansHas, MOJIUTHYECKas U TyXoBHas chepbl 00Ie-
ctBa. Konnenuuu rocyaapctsa B uctopuu ¢uiocopckoit mpiciau. ['paxkaanckoe oO1IECTBO U
MpaBOBOE rOCYIaPCTBO.

Monayasb 5. @usiocodckue npodjeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHay4yHoe 3HaHue. CTPyKTypa HaydHOTO 3HAHHS, €r0 METOJBI M (OPMBI.
Hayunble peBOJIIOIIMM U CMEHA TUIOB palMOHaIbHOCTH. Hayka B coBpeMeHHOM Mupe. JTHKa
HayK{ U OTBETCTBEHHOCTH YUEHOTO.

[IpoGnema cooTHomeHUST HAayKd M TexHUKU. ColuanbHble TOCIEACTBUA HAy4YHO-
TEXHUYECKOTO Mporpecca. ITUYECKUE U IKOJOTUUECKUE UMITEPATUBBI PAa3BUTHUSI HAYKH U TEXHU-
KH.

MecTo XuMUU B CHCTEME €CTECTBEHHBIX HayK. OCHOBHAs MpobiieMa XMMUHU KaK HAyKd U
npousBojcTBa. llenn w 3amaunm  xumudeckod  TexHonoruu. Crneuuduka XUMHKO-
TEXHOJIOTHYECKOT0 3HAHUS: (PYHIaMEHTAIbHOE U MPUKIIATHOE, SIMITUPHICCKOE U TEOPETHUYECKOE.

4. O0beM AUCHMILINHBI U BUIbI Y4eOHO# padoThl

. B 3aueTHbIX equHu- B akanem.
Buabi yueOHoii padorsl
ax qacax

OO0masi Tpy10eMKOCTh IMCHUILIUHBI 110 y4eo- 5 180
HOMY ILIAHY

AYIUTOPHBIE 3aHATHUS: 4/3 48
Jlexuun 8/9 32
Cemunapsi (C) 4/9 16
CamocTosiTesbHas paGora (CP): 8/3 96
Bupa koHTpOJISI: IK3aMeH 1 36

. B 3aueTHbIX equHu- B actpos.
Buabl yueOHol padoThI
ax Jacax

OO0masi Tpy10eMKOCTh M CUUILIHHBI N0 y4e0- 5 135
HOMY ILIAHY

AYIUTOpHBIE 3aHATHUS: 4/3 36
Jlexuum 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTesibHas padora (CP): 8/3 72
Buja koHTpoOJIsSi: IK3aMeH 1 27

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Hctopusn» (b1.6.3)

B coorBerctBUM ¢ pabounMu y4eOHBIMH ITUTAHAMH TIO HAMPaBIECHUIO IOJATOTOBKH
18.03.01 (ypoBeHb MOATOTOBKH — OakanaBp) AUCHUIUINHA «MCTOpUS» OTHOCUTCS K 00sI3aTelNb-
HBIM JUCIHMIUIMHAM 0a30Boi dactu yueOHoro miaHa (bl. b.3) u paccumrtana Ha m3ydeHue Ha
NEPBOM Kypce 00yUYeHHUS.

1. Heas AucuumiIMHbl: (GOpMUPOBAHKE Y CTYIEHTOB KOMIUIEKCHOTO MIPEJICTaBICHUS O PO-
JIU ¥ MECTE UCTOPUU B CUCTEME T'YMaHUTAPHBIX U COLUANIbHBIX HAYK, KYJIbTYPHO-UCTOPUUECKOM
cBoeoOpasuu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUUECKOM IIpoliecce, 00 0COOEHHOCTSAX U OC-
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HOBHBIX dTamax €€ HCTOPUYECKOI0 Pa3BUTHS; BBEJCHUE CTYIEHTOB B KPYI' HCTOPUYECKUX IIPO-
0JieM, CBSI3aHHBIX € 00J1acThIO OyayIel mpohecCHOHABLHOM A TEIHbHOCTH.

2. B pe3yabTare u3ydyeHus IMCHUILIMHBI 00y4alOIIMIACS MO MporpaMMe dakajiaBpua-
Ta J0JIKeH:

Obnadams CIENYIOUTUMA 00WeKYI1bMYPHbLMU KOMIIECTCHITUSMH:
- CcIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTH HUCTOPUYECKOIO Pa3BUTHSA
obrectBa st GopMupoBaHus rpaxaanckoi mosunuu (OK-2).
- CIOCOOHOCTBIO pabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCTIPUHUMATH COIMATIbHBIE, THH-
4ecKue, KoH(eccnoHanbHbIe U KynbTypHble paznuyus (OK-6);

3uams:

- OCHOBHBIE HalPaBJIEHUs, IPOOIEMbI U METO/IbI UCTOPHUECKON HAYKH;
- OCHOBHBIE ATallbl M KJIIOYEBBIE COOBITHS UCTOpUU Poccun u Mupa; 0COOEHHOCTH Pa3BUTHS POC-
CHICKOI0 TOCY1apCTBa, BBIJAIOIIUXCA JesiTelel 0Te4eCTBEHHOM U BceoOIel HCTOpUH.
Ymems:
- COOTHOCHUTH OOLIME€ HCTOPUYECKHE MPOLECCHl U OTJENIbHbIE (DAKThI; BBISBIATH CYIIECTBEHHbIE
YepThl UCTOPUYECKUX IPOIIECCOB, SIBICHUNW M COOBITUH; aHAJIU3UPOBATH COLUAIbHO-3HAYUMBIE
poOJIEeMBI;
- opmynupoBaTH M APTYMEHTUPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3HIIMIO 110 PA3TUYHBIM MTPO-
OyieMaM HCTOPHH.
Braoemy:
- NIpEeACTaBJICHUSAMHU 00 HCTOPUM KaK HAayKe, €€ MECTe B CUCTEME I'yMaHUTapHOIO 3HAHMUS;
- IPE/ICTABICHUSIMHU 00 OCHOBHBIX 3TallaX B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOIHH;
- KaTeropuaJbHO-TIOHATUHHBIM aIllapaToM U3y4aeMoOU ITUCLIUIUINHBI;
- HaBbIKaMU aHaJIN3a UCTOPUYECKUX UCTOUHUKOB.
3 Kpartkoe conep:kanue JMCIUILIHHBI.

Mopayas 1. UcTopus B cucTeMe cOlMAIbHO-TYMAHUTAPHbIX HayK. OCHOBBI MeTO/10-
JIOTUM MCTOPHYECKOil HayKn. OCOOCHHOCTH CTAHOBJICHHS rocyaapcreeHHocTH B Poccun.

Mecro ncropum B cucreme Hayk. [IpenMer ucropuyeckoi Hayku. Posib Teopun B 1o3Ha-
HuM npomuwioro. CyuHocTs, GopMbl, QYHKIIMM UCTOPUYECKOTO 3HaHUs. VICTOUHUKHU MO oTede-
CTBEHHOW HCTOpHH, X Kiaccupuxanus. Mctopus Poccunm — HeoTbemiiemass yacTb BCEMUPHOMN
UCTOpHUH; 00I1Iee U 0COOEHHOE B UCTOPUYECKOM PA3BUTHUH.

Hauvano poccuiickoil rocynapcrseHHocTH. KueBckast Pycb. DTHOKYIBTYpHBIE U COLIUANIb-
HO-TIOJINTUYECKHUE TPOLIECCH] CTAHOBJIEHHSI POCCUICKONM rocyAapcTBeHHOCTH. [IpuHsaTHE XpHCTH-
AHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OGpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3Hauenue. Poccus B cepenune XVI — XVII BB.

Mopnyas 2. Poccuiickas umnepus B XVIII- nauane XX B.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MojepHHU3auu U mpocBenieHus. Pedop-
Mmbl [lerpa | xak mepBas mombITKa MOJEpHHU3ALMU CTpaHbl, €€ ocobeHHocTH. dDopmupoBaHue
Poccuiickoit umnepun. OCHOBHBIE HAIIPABIEHUS «EBPONEU3ALMN» CTPaHbl. DBOIIOLUS COLMAIb-
HOM cTpYKTyph! oOmecTBa. JlanpHeilee paciuupenre rpanul] Poccuiickoit mmmnepuu.

Poccus B XIX cronerun. Ilpomsimennsiii nepesopot B EBpone u Poccun: obmiee u
ocobenHoe. Baxkneiimue ycnoBus nepexoga Poccun k MHIycTpHalbHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIPOCAa M OTpaHUYEHUE caMmoiepxkaBus. [[IMTEIbHOCTh, HEMOCIEN0BATENb-
HOCTb, IIUKJIMYHOCTH Ipoliecca OypKya3Horo pedopmupoBanus. Poib cyObeKTUBHOTO (akTopa
B npeojosieHnn orcraBanus. Pegopmbr XIX Beka, ux 3Hauenue. OOIIeCTBEHHbIE ABMKEHHS B
XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoOeHHOCTH COLUATBHO-IPKOHOMUYECKOTO
paszButusi Poccun B Hauane XX Beka. OObeKTHBHAS MTOTPEOHOCTh HMHAYCTPHAIBHONW MOJIEpHU3a-
uu Poccun. CootHomenne nonurnyeckux cuil B Poccun B Hauane XX Beka. Hapacranue kpu-
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3uca camozepxkaBusi. [lepBas poccuiickas peBoitonus. OOpa3oBaHUe MOTUTUYECKUX MApTUH.
I'ocynapcrBennas nyma Hadana XX BEKa Kak IIEPBBIM OIBIT POCCHUMCKOIO INapiiaMeHTapHU3Ma.
CronsmuHcKas arpapHas pedopma. [lepBas mupoBast BoitHa u ydactue B Held Poccun. deBpaib-
ckast peBostonusi 1917r. 1 KOpeHHbIE U3BMEHEHUS B TOJIMTUYECKON KU3HHU CTPAHBI.

Moayab 3. OT cOBeTCKOro rocyiapcraa k coppemMennoi Poccum.

®dopmupoBaHue U CyHIHOCTh coBerckoro crpost (1917-1991rr.). IloaroroBka m mnobena
OkTs0pbcKOTO BOOpYKeHHOTO BoccTaHusi B Ilerporpane. II Bcepoccuiickuii cbe3n CoBeToB u
€ro pemeHusi. JKOHOMHYECKash M COIMaIbHAs MOJUTHKA OOJIBIIEBUKOB. ['paXk1aHckas BOMHA U
uHocTpanHas wuHTepBeHNMsA. Cynbba u 3HadeHue HOIla. VYTBepknenuwe omgHOMapTUHHON
nonutuieckor cucrembr. O6pazoanne CCCP. [Tonutudeckast 60pp0a B MApTUU U TOCYIAPCTBE.
CCCP B roas! nepBbix nmatuierok (koHer 20-x rr. — 30-¢ rr.). @opMHUpOBaHHE PEKUMA JTUIHON
Bractu CTalMHa M KOMAHJHO-aJMUHUCTPAaTUBHON CHCTEMBI YIIPABICHUS TIOCYIapCTBOM.
Buemmnsas nomutuka CCCP B 20-30-e rr. CCCP Bo BrOpoii MupoBoii u Benukoi
OtedecTBEHHOH BOMHE. VI3MEHEHNE COOTHOIIECHHUSI CUJI B MUPE I10CJIE€ BTOPOl MUPOBOW BOIHBI.
Havano «xonogHoit BoHHB». TpyaHoctu mnocneBoeHHoro paszButusi CCCP. VixkectoueHue
NOJUTUYECKOTO  peKHMMa M HWACOJIIOTHYECKOTO  KOHTpouyisi.  [lombITkKM  OOHOBIIEHUS
«rocynapctBeHHoro counanusMay. XX cbe3a KIICC u ocyxaenue kynapra quyHocty CraivHa.
«OTTenensy B TyXOBHOH cdepe. DkoHOMHUeckue pedopmbl cepenunbl 60-X TOM0B, MPUIUHBI
UX He3aBepileHHOCTH. HapacTaHue KpU3HCHBIX SIBICHHN B COBETCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnssa nonuruka CCCP B konue 60-x Havane 80-X IT.: OT pa3psaIku K
000CTpeHUI0 MeXAyHapoaHOW obOctaHoBkU. «llepecTpoiika»: CyIIHOCTb, LEIH, 3aJayuH,
OCHOBHBIC dTansl, pe3yiabTarel. Pacmag CCCP. O6pazoBanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapcTBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JInbepanbHass KOHUENIMS POCCUMCKUX pedopMm: mepexon K pbIHKY, (GOpMUPOBaHUE
rpakaaHckoro oOmiecTBa W MpaBoBOro rocyaapctBa. «lllokoBas Tepamus» 3KOHOMUYECKHX
pebopm B Hauame 90-x romoB. Koncrturymus Poccuiickoit  ®epepanumn  1993r.
MesxHannoHanbHble OTHOIIeHUs. [lonmuTdeckne mapTun U OOILECTBEHHBIE JBIKEHUS Poccum
Ha coBpeMeHHOM »7tamne. Poccuss Ha mytm MmoaepHuszanmu. Poccust B cucreMe MHUPOBOMH
SKOHOMHUKH U MEKIYHAPOIHBIX CBSI3EH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bunsr yaeGHoI paboTh B 3aueTHBIX B akanem.
SIMHATIAX gacax
O0mas TPyA0EMKOCTh JMCHHILIHHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1,3 48
Jlexmm (Jlek) 0,9 32
[Tpaktnyeckue 3anstus (I13) 0,4 16
CamocrositesnbHas padora (CP): 1,7 60
[TonroroBka K KOHTPOJIBLHBIM paboTaM 0,3 10
Pedepar / acce 0,6 20
CaMoCTOSITETbHOE N3YYEHUE TUCIMILIUHBI 0,8 30
Bua KOHTpoJIs: IK3aMeH 1 36
Bunel yueGHoI paboTh B 3auetHbIX B actp.
eIMHUIIAX qacax
O0mas TpPyA0eMKOCTb M CHMILIMHBI 10 Y4eOHOMY ILIAHY 4 108
KonrTaktHas padora (KP): 1,3 36
Jlexruu (Jlek) 0,9 24
[Tpaxtrueckue 3ausatus (I13) 0,4 12
CamocrositesabHas padora (CP): 1,7 45
[ToaroToBKa K KOHTPOJILHBIM paboTam 0,3 75
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Pedepar, rcce 0,6 15
CaMoCTOsITeIbHOE U3YUYCHHE TUCIUTLIUHBI 0,8 22,5
Buja koHTpOJISI: DK3aMeH 1 27

AHHOTaIUs padoyeid MPorpaMMpl JUCHUIIJINHbBI
«Pusnyeckas KyJbTypa u cnopm» (b1.5.4)
1 Heap JMCHMNUIMHBI - OBJAJEHUE METOAOJIOTHEN HAy4HOTO MO3HAHUA (pU3MUECKOU

KYJBTYpPBl M CHOPTA; CUCTEMOW MPAKTUYECKUX YMEHHUN M HABBIKOB, 00ECIIEUMBAIOIIUX COBEP-
IIEHCTBOBAHUE NCUXO(PU3MUECKUX CIIOCOOHOCTEN; pa3BUTHE CIIOCOOHOCTEH HCIOIB30BAaTh pas3-
HOOOpa3HbIe (HOPMBI PU3UUECKON KYIBTYPHI, CIIOPTA U TypH3Ma JJIsl COXPaHEHHS U YKpPEIUICHUS
CBOETO 3/I0pOBbsI U 3/J0POBbs CBOMX OJM3KHX B IMOBCEIHEBHON KU3HU U NPOPECCHOHATILHON Jie-
ATEIBHOCTH; (POPMUPOBAHNE MOTHUBAIIMOHHO-IICHHOCTHOTO OTHOILEHHS K (PU3MUECKON KYIBTYpe,
(¢u3nUecKOMy COBEPILICHCTBOBAHUIO U CAMOBOCIIMTaHUIO, YCTAHOBKA Ha 3/10pOBBIN 00pa3 )KU3HH.

2 B pe3yJibTare M3yYeHHs AUCHMILNIMHBI 00yYalOMMiics 0 MporpaMMe GaKajaaBpHu-

aTa J0JIKeH:

Obnadams cnepyromumMu o0mekyasTypabiME (OK) KoMIeTeHIusAMU:

—  CHOCOOHOCTHh MCHOJB30BaTh METOJBI M CpelcTBa (PU3MUYECKOU KyabTyphl AJsl obec-
[IEYCHUS TTOJTHOIICHHOW COIMalIbHOW U npodeccruonanbroi aesreiaproct (OK-8).
3namy:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (PM3NYECKOU KYIbTYPHI U CIOPTA;

—  COIMAIBHO-OMOIOTHYECKNE OCHOBBI (PU3MUYECKON KYJIBTYPHI M CIIOPTA;

—  BIUSHHUE O3A0POBUTEIBHBIX CUCTEM (PU3UYECKOTO BOCIUTAHUSA HA YKPEIJICHHE 3710-
POBBS, TPOPHIAKTUKY TPOPECCHOHATIBHBIX 3a00JI€BaHN M BPEIHBIX MPUBBIYEK;

—  CII0COOBbI KOHTPOJIS U OLEHKH (PU3MUYECKOTO Pa3BUTUSA U (HU3UUECKOM MOArOTOBIICH-
HOCTH;

— TpaBuJia U CHOCOOBI MJIAHUPOBAHUS MHJMBUIYaTbHBIX 3aHATHHA PAa3IUYHON 11€JIEBOM
HaIpaBJIEHHOCTH;

—  HCTOpHIO (U3UYECKOM KYIbTypbl M CHOpPTAa, UMETh IPEJICTaBIEHHE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITHSIX HE TOJIBKO CBOEH CTpaHbl, HO U MUPOBOT'O YPOBHS; Ba)KHEHIINE
JOCTHKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. JI.1. Menneneesa, HOMHUTH O MOJABUTAX
CIIOPTCMEHOB B rojibl Benukoit oredecTBeHHOM BOMHBI 1941-1945 rT.

Ymemy:

—  CaMOCTOSITENIbHO 3aHUMAaTbhCsl (PU3NUECKON KYJIBTYPOH U CIIOPTOM;

—  OCYILECTBJIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOErO OpraHu3Ma M coOIofaTh Impa-
BUJIA TUTHEHBI M TEXHUKU 0€3011aCHOCTH;

—  OCYIIECTBJISITh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTHBHBIX (OopMax 3aHATUH (u-
3U4ECKOU KYJIBTYPOU U CIIOPTOM.

Bnaoemy:

— CpeICTBAaMM M METOJaMH YKpEIUIEHUS WHAWBUIYaJIbHOTO 370POBBs, (pU3HUEcKOro
CaMOCOBEPILLIEHCTBOBAHMUS;

— JIOJDKHBIM ypOBHEM (DM3MUYECKON MOATOTOBICHHOCTH, HEOOXOAMMBIM JUIsl Kade-
CTBEHHOT'O yCBOEHUS NMPO(PECCHOHANBbHBIX YMEHUN M HABBIKOB B Ipolecce oOyueHus B
By3€, JJIsl 00ecreueHus! MOJTHOLEHHON COIMaIbHOM U MpodhecCHOHAIBHON 1eATeIbHOCTH
MocJie OKOHYaHMs y4eOHOT0 3aBECHHUS.

3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Jucuunnuza (Moaynu) mo «®u3nueckoll KylbType U CHOPTY» pealnu3yloTcs B paMKax

6a3oBoii yactu bioka 1 «/lucuuniannel (MoIynH)» MporpamMmbl OakanaBpuaTa B o0beme 72 aka.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SIUHUIIBI) TIPU OUHOU (hopme 00yYeHUs.
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HporpaMMa paccurTaHa Ha U3YUYCHUC JUCHUIIJIMHBI B TCUCHHUEC ABYX CEMECTPOB (HCpBOFO n

IIECTOTO).
Pa3zgenpl fMcOMIVINHLI 1 BUALI 3aHATHA
Mopyn Hassanue monyns Bcero, Yacos
aKaj. Jlex MII3 | IIIIDII KP
yacax
1. [Ipeamer «Pusndeckas KyiabTypa u 18 2 6 9 1
cnopt». Uctopust ®KuC
2 OcHOBBI 37J0pOBOTO 00pasa KU3HU 18 2 6 9 1
(30XK)
3 buonornueckre 0CHOBBI (GU3HYECKOM 18 2 6 9 1
KYJBTYDPBI ¥ CIIOPTa
4 [TpodeccnonansHO-TpuKIaIHas Qu- 18 2 6 9 1
3U4ecKas KyJlIbTypa U CHOPT
Bcero yacosn 72 8 24 36 4
Mopyn Hassanue monymns Bcero, Yacos
acrTp. Jlex MII3 |IIPIT | KP
yacax
1. [Ipenmer «®Puznueckas KyJlbTypa u 13,5 1,5 45 6,75 0,75
cnopt». Ucropust ®KuC
2 OcCHOBBI 37J0pOBOTO 00pasa KU3HU 13,5 1,5 45 6,75 0,75
(30XK)
3 buonoruueckne 0CHOBBI PU3NUIECKON 13,5 15 45 6,75 0,75
KYJBTYDPBI M CIIOPTa
4 [MpodeccrnonansHo-puKIaaHAS HH- 13,5 15 45 6,75 0,75
3UUecKas KyJlIbTypa U CIOPT
Bcero uacos 54 6 18 27 3

Kaxnbiii Moy ib mporpaMmMsbl HMeeT CTPYKTYPY:
- JIEKIUN WIA TEOPETUUECKUN pa3el;
- MPaKTUYECKUN pa3zes, COCTOUT H3: MEeToAuKO-TipakThyeckux 3aHsatuil (MII3) m yuebGHO-
TPEHUPOBOYHBIX 3aHATUH (IpodeccHOHATBHO-TIPUKIa Has Gpu3nueckas noaroroska, [1I1PIT);
- KOHTpobHEIN pazaen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAyYHO-IIPAKTHYECKHX M CIELUAIbHBIX
3HAaHUU, HEOOXOAUMBIX ISl IOHUMAHUS IPUPOIHBIX M COLUHUANBHBIX MPOLECCOB (PYHKIIMOHUPO-
BaHUS (PU3UUECKOM KyIbTyphl OOIIECTBAa M JIMYHOCTH, YMEHHMS WX aJalTHBHOTO TBOPYECKOIO
MCIIOJIb30BaHUs I IMYHOCTHOTO U MPO(eCCHOHATBHOTO Pa3BUTHUS; CAMOCOBEPILIEHCTBOBAHUS,
OpraHu3aly 370pOBOro 00pa3a >KU3HM MPH BBINOIHEHUH YueOHOMH, npodeccHoHalbHONW U co-
UOKYJIbTYPHOU JESATENbHOCTH.

MeTtoauko-npakTH4ecKHe 3aHATHSA IPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
croco60B (opMHpOBaHUS y4eOHBIX, MPO(ECCHOHANBHBIX M XU3HEHHBIX YMEHUN U HaBBIKOB
cpeAcTBaMU (PU3UUECKOM KyJIbTYpHI U CIIOpTA.

Ha meToauko-npakTHyecKuX 3aHATHSIX yIENsIeTCs BHUMaHUE:

- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSIHUIO (PU3HUECKUX yNpaXHEeHUH Ha (OpMUpPOBaHKE MPOPECCHOHANBHBIX KayecTB Oyaylle-
ro CHEUAINCTA U IMYHOCTH 3aHUMAIOIIEerocs;

- BO3/ICUCTBUIO CPEJCTB (PU3MUECKOTO BOCIIUTAHHUS HA OCHOBHBIE (PM3UOJIOIMUECKUE CUCTEMBI U
3BEHbS ONIOPHO-/IBUTaTENILHOTO alapaTa 3aHMMaroIIerocs;

- BOIIPOCaM IPOBEACHUSI COPEBHOBAHMM (TIpaBMiIa COPEBHOBAHUM, CHCTEMAa PO3BITPHIIICH, OTpe-
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neneHue nodeauTesneii, 000pyI0BaHNEe U HHBEHTAPh ).

IIpodeccuonanbHO-NPHUKIATHAA MOATOTOBKA NPOBOAUTCS C y4eToM Oyaymiei mpo-
(eccnoHaIbHOM 1EATEILHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOIb30BAHUHN TEOpETHYE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPa3HbIX CPEACTB (HU3NUECKOMN
KYJIBTYpPBI, CIIOPTUBHON M NMPO(ecCHOHAIBHO-TTPUKIIAAHON (pr3nyecKoi MOATOTOBKU CTY/IEHTOB.

KonTpoabnsblii pa3nes. Kpurepruem ycremHocTi 0CBOEHUsT y4eOHOro MaTepuana siBiis-
€TCs OIICHKA MPENOAaBaTes, YUUTHIBAIOIIAS pe2yasapHOCHb NOCeujetus 00A3amebHbIX Y4eOHbIX
3auamuil, 3HAHAA TEOPETUYECKOr0 pa3Jieia IporpaMMbl U BBIIIOJHEHUE YCTAHOBJICHHBIX HA JTaH-
HBI CEMECTpP KOHTPOJBHBIX TECTOB 00IIeH (PU3NIECKON U TEOPETUUECKOM MOATOTOBKH JUIS OT-
JEJIBHBIX IPYII Pa3JIU4HON CIIOPTUBHON HAIPAaBIECHHOCTHU, BXOAUT B IPAKTUYECKHUE 3aHITHS.

4 O0beM yueOHOH THCHHUILINHBI

B 3auer- | B aka- | \4
Bunst yueOHOI paboThI HBIX €/11- JIEM. CEMECTpP | ceMmecTp
HUIIAX gacax
OO0mas TpyA0eMKOCTh THCHUIIJIMHBI 110 2,0 72 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexmm (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer 3auer 3auer
B 3auger- | Vi
. B actp.
Bugpsl yaeOHOM paboThI HBIX €/IU- CEMECTp | CEMECTp
S qacax
O01mast TpyA0eMKOCTh JHCHHUIIJIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IIAHY 27 yac. | 27 yac.
Konrakthas padora (KP): 2,0 54 27 27
Jlexruu (JIek) 0,2 6 3 3
ITpakTnueckue 3anstus (I113) 1,8 48 24 24
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3ager

AHHOTanus y4eOHo# nporpammsl Aucuunimabl b1.6.5
«MartemaTuka»

1. Heabro AMCUMIIMHBI SBISETCS (OPMUPOBAHUE Y CTYJICHTOB CHUCTEMBI OCHOBHBIX
MOHATHH, UCTIONB3YEMBIX JUISI TTOCTPOSHHS BaXHEUIIMX MaTEMAaTHYECKHX MOJEINeH, U yMEeHHUs
UCIIOJIb30BaTh MaTEMAaTUYECKHE METOABI JUIsl OMIMCAHUS PA3JTUYHBIX POLIECCOB.

2. TpeOoBaHus K pe3yJibTaTaM OCBOCHMS AU CHUILIHHBI

N3yuenne Kypca MaTeMaTUKU MpHU MOATOTOBKe OakanaBpoB 1o HampasiaeHuio 18.03.01
XuMHYecKasi TEXHOJIOTHSA CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIINX KOMITETEHIUH!:
Ob6menpodeccnoHanbHbIE:

—  CIHOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIHH B ipodeccnonanbHoi nestenproctd (OTTK-1).

B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/ICHT 10JI7KeH !
3HAMDb!

— OCHOBBI UG (HEepeHIHATFHOIO U HHTErPaIbHOTO MCUYUCICHUS, MU PepeHIHaTbHBIX ypaBHE-
HUM;

— MaTeMaTHYeCKue TEOPUH U METO[bI, JIeXkKalllue B OCHOBE MOCTPOCHUS MaTEMATHYECKUX MOJIe-
aei;
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— OCHOBBI IIPUMEHEHUSI MATEMATUYECKUX MOJEIIEH U METO/OB.
ymemy:
— BBIOMpATh MATEMATUYECKNUE METO/IbI, IPUTOJIHBIE JUIs PEILICHUSI KOHKPETHOM 3a/]1a4H;
— MHCIOJIb30BaTh MATEMATUYECKHUE ITOHATHSI, METOABI M MOJCIIH I OIIMCAHUsS PA3IMYHbIX IIPO-
LIECCOB;
— BBIABIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, JIEXKAIIHUE B OCHOBE KOHKPETHBIX IPOLIECCOB;
— HCHOJIb30BAaTh OCHOBHBIE METObI CTATUCTUYECKON 00pabOTKH 1aHHBIX;
— MPUMEHATh MaTEMAaTUYECKHUE 3HAHUS HAa MEXAUCIUIUIMHAPHOM YPOBHE.
enaoems:
— OCHOBaMM (yHJaMEHTAJIbHBIX MaTeMaTHYECKUX TEOPUI M HaBBIKAMU HCIOJIb30BAHUS MaTe-
MaTHYECKOr0 amnmnapara;
— METOAAMH CTaTUCTHYECKOH 00paboTKN HH(OPMAITIH.
3. KpaTkoe cofep:kanue AUCUUIIUHBIL
1 CEMECTP

1.BBenenue.

[Tpeamer n MeToabpl MaTeMaTuku. OnMcaHue OCHOBHBIX paszenoB Kypca. [IpaBuna u tpe6o-
BaHWs IPU U3y4YEHUU Kypca.

2. DJjieMeHTHI ajIredpsbl.

YucnoBsle MHOXeECTBA, kKoMmIuiekcHbie uncna. Onpeaenurenu Il u 11 nmopsiakos. BexTopsr:
OCHOBHBIE TIOHATHUS, CKAJIPHOE, BEKTOPHOE U CMEUIAHHOE ITPOU3BEACHUS BEKTOPOB. AHAJINUTH-
YyecKasi FeOMETpHsL: IpsiMasl Ha IUIOCKOCTH, KpuBble Il nopsaka. Marpuusl: AeiCTBUS HaJ MaT-
puLIaMu, NIPUBEJICHHUE K CTyleHYaToMy Buay u Buay ['aycca. Panr marpuusl. OOpatHas marpu-
na. Teopema Kponekepa-Kamemmm. Pemenne cuctemM JMHEHHBIX alreOpanvdecKuxX ypaBHECHUHU.
CoOcTBeHHbIe yncna U BeKTopbl. KBagpaTHuHbie GOPMBI.

3. ®yukuus ogHoi nepemenHoii. [Ipenen pynkuun. HenpeposiBHOCTH GyHKIIUH.

Oynkuusa. CrnocoOsl 3ananus pyHkuuu. [Ipenen pynkun B Touke. OTHOCTOPOHHUE Tpese-
abl. IIpenenst Ha OeckoHeyHOCTH. beckoHeyHO Masble U OECKOHEYHO OojbIIne (QYHKIUHU, UX
CBOICTBa U B3auMHas cBsa3b. CBoiicTBa npenenos. IlepBblil 1 BTOpOH 3aMeyaTeNbHbIe IPEIEIbI.
HenpeppiBHOCTS QyHKIIMM B TOUKE U Ha IpoMexyTke. CBoicTBa (DyHKUMH, HENPEPHIBHBIX Ha
oTpe3kax. Touku pa3pbiBa QyHKIIUHN U UX KIacCUPUKAIMSL.

4. TuddepeHunanibHoe HCHUCTeHHEe (PYHKIIUM OTHOI NepeMeHHOM.

[TponsBosHas ¢GyHKLIUHU, €€ TeOMETpHUUECKUi M MexaHudeckuil cmbici. IlpaBuna nudde-
peHupoBanus. Tabiuia OCHOBHBIX Pou3BOAHbIX. Juddepenman pyHkuum, ero npuMeHeHHs
K NMpHOIMKEHHBIM BhlYMCIeHUAM. HBapuaHTHOCTH (hopMbl nepBoro auddepennuana. [Ipouns-
BoAHAs ciokHOW (yHkmu. [uddeperimpyeMocts GyHKIMN: onpeaereHre, TEOPEMBI O CBSI3U
T GepeHIIMPYEMOCTH C HENPEpPhIBHOCTBIO M C CYLIECTBOBAaHMEM MPOU3BOAHOW. OCHOBHBIE
TeopeMbl nuddepennmanbHoro ucuucnenus: Pomns, Jlarpanxa, Kommu. Ilpasuno Jlonurans
(packpeiTue HeomnpezaeneHHocTel). [Ipon3BoaHbIe BhICHIMX MOPSAKOB. JIOKaIbHBIN 3KCTpeMyM
¢byukun. Heo6xoaumble U 10cTaTo4YHbIE YCIIOBUS 3KcTpeMyMa. [IpaBuio uccnenoBanus GyHK-
I Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKy BBIMYKIOCTH M BOTHYTOCTH (DYHKIMH. TOUYKH
neperu6a. Heo6xoaumoe u goctaToyHoe yciaoBus neperuda. ACUMOTOTH GYHKIIUH, UX BUIBI U
cnocoObl HaxokaeHus. OO011as cxema ucciaeqoBaHus GyHKIUHN, TOCTPOSHUE UX IPa(UKOB.

5. UuTerpajibHoe ucunciaeHne GPyHKIUM OHOI NepeMeHHOI.

[TepBoobpaznas pynkuusa. HeonpeneneHHbIi HHTETpaN U €ro cBoiicTBa. Tadiuia OCHOBHBIX
WHTErpaJIoB. MEeTOIbI MHTErPUPOBAHUSA: HEMOCPEACTBEHHOE NHTEIPUPOBAHUE, HHTETPUPOBAHUE
MOJICTAHOBKOM, MHTErPHUPOBAHUE 1O 4yacTAM. MHTerpupoBaHue panuoHadbHBIX ApoOeit. MHTe-
IpPUPOBAaHHE HEKOTOPBIX MPPALMOHAIBHBIX M TPUTOHOMETpUdeckux (pyHKuuil. OnpeneneHHbIH
MHTETpaJl, €ro reomeTpuyeckuii cmuicia. CBoiicTBa onpeneneHHoro unrerpaia. ®opmyna Heto-
toHa-JIeitOHmIa. Teopema o cpegHEeM 3HAUYCHHMH. 3aMEHa MEPEMEHHONW W WHTETPUPOBAHHUE IO
4acTsM B OIpPEIEICHHOM HMHTerpane. IIpuiioxkenus onpeneieHHOro UHTerpaiga K BBIYUCICHUIO
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wioniae mwiockux ¢uryp. [loHsTHE HECOOCTBEHHBIX UHTETPAJIOB: ONPEAETICHHS, CBOWCTBA, Me-
TOJ1bI BBIYUCIICHUS.
2 CEMECTP

1.ln¢pepeHnnanbHOe HCUHCTIeHHe (PYHKIMM HECKOJIBKHUX NepeMeHHbIX. JJIeMeHThI TeOpUuun
MOJIsA.

OyHKIMYU ABYX U 00Jiee IEPEMEHHBIX: ONpeAeTeHne, 001acTh ONpeeIeHus, 00IacTh U3Me-
HEHUS, TeOMEeTpUYecKas MHTepHperanus, TMHUU ypoBHA. [Ipeaen pynkuuu B Touke. YacTHbie
pOM3BOJIHBIE (Ha puMepe QYHKIMH IBYX nepeMeHHbIX). duddeperunpyemocts GyHKIMN He-
CKOJIbKUX nepeMeHHbIX. JlocTatounble ycioBus auddepenuupyemoctu. [lonHas npousBoaHasi.
[TpousBonHas cnoxxkunoit pynkuuu. [onneii quddepennnan. MuBapuanTHOCTH HOIHOTO Audde-
peHIana. AHATUTHYECKUH pu3HaK nojgHoro auddepennuana. Juddepennupopanue GyHKINN
OJTHOM M JIBYX NEPEMEHHBIX, 3aJaHHOI HesIBHO. YacTHBIC IPOU3BOIHBIC U MOJHBIE TU(PepeHITH-
aJbl BBICHIMX MOPSAIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX MPOU3BOAHBIX (A7 PYHKIMH JBYX
nepeMeHHbIX ). JIoKkanbHbIe SKCTpeMyMbl (DYHKIIMH JABYX MEPEMEHHBIX: HEOOXOAUMOE M JOCTa-
TOYHOE YCJIOBHUS DSKCTpeMyMa. YCIOBHBIH OJKcTpeMyM (MeTon MHOxwuteneil Jlarpanika).
HauGonpiiee 1 HauMeHbIIee 3HaYCHUE (YHKIMH B 3aMKHYTOH oOmactu. OCHOBHBIC TOHSTHS
teopun nois. CkansgprHoe nose. [loBepxHocty u nuHuu ypoBHs. [Ipon3BojaHas mo Hampa,iie-
HUIO. ['paiueHT CKaIIpHOro MoJjs U ero cBoiictBa. BekropHoe none. useprenuus nomist. Porop
nosist. CBA3b MEXAY I'PaJUEHTOM U MPOU3BOIHOM IO HAIPABIICHHUIO.

2. KpaTHble uHTErpaJbl.

JIBOMHOM MHTErpall: onpeaeaeHrue, reOMETPUYECKUN CMbICT, CBOMCTBa. Beruncienue aBoii-
HOI'0 MHTErpaJia B AEKAPTOBOM U MOJISIpHOU cucteMax koopauHat Muarerpai Ilyaccona. Tpoiinoit
MHTErpaJl: OIpeieJICHuEe, TEOMETPUUYECKUI CMBICII, CBOMCTBA. BhlunciaeHne TpoMHOro HHTErpaa.
IIpunoskeHns TBOMHOTO U TPOMHOI'O MHTErPAIIOB.

3. KpuBo/inHeiiHbIe U TOBEPXHOCTHbIC HHTErPAJIbI.

KpuBosnHelHbIM HHTErpall 0 KOOpAMHATAM: OIpe/elieHHe, CBOICTBa, BblunciaeHue. Pabo-
Ta B cuiioBoM nosie. @opmyia I'puna. KpuBonuHeiiHble HHTErpaibl, HE 3aBUCSIINME OT IIYTH HWH-
terpupoBanus. [loTeHumanbHas QyHKIUS, HOTeHIMANbHOE noJie. [ToHsITHE MTOBEpXHOCTHOTO MH-
terpana. Ilotok BekTopa uepe3 noBepxHOCTb. Teopema I'aycca-Octporpanckoro. ®opmyia
Crokca.

3 CEMECTP

1. In¢pdepennuanbHble ypaBHEHUs EPBOT0 MOPSIKA.

Juddepenunanbable ypaBHEHUS: MOPSJIOK, PELIEHHEe, TEOpeMa CYIIECTBOBAHUS M €IMH-
CTBEHHOCTH pewieHus. 3anada Komm. YpaBHeHUs ¢ pa3aensioluMucs nepeMeHHeMU. OpHo-
poansle nuddepeHnnanpHble ypaBHeHus. JIuneitnsle nuddepeHnnanbable ypaBHEHHUs IEPBOTO
nopsijika. YpaBHEHHs B OJTHBIX quddeperHmanax. MHTErpupyonui MHOKUTENb.

2. Tu¢pdepeHunanbHbie YpABHEHHUs BTOPOro M N-ro MopsaKa.

Juddepennnanbable ypaBHEHUSI BTOPOTO MOPSAIKA, JOMYCKAIOIIME MOHWKEHHE IMOPSIKa.
Jluneiinbie mudpepennmnansapie ypaBHEHUs BTOporo mopsiaka. CBoicTBa pemieHuid. Jlnneninas
He3aBUCHUMOCTh QyHKIuMi. Onpenenurens Bporckoro. CTpykTypa o0IIero pemeHus JMHEHHOro
muddepeHIManbHble YpaBHEHUsI BTOpoOro nopsiaka. dyHnaMeHTallbHas cucrteMa pemeHui. Jlu-
HelHbIe o HOpoAHbIe AU (epeHInanbHble YpaBHEHUSI BTOPOTo MOPSIIKA ¢ MOCTOSHHBIMU KOA(]-
dbunMeHTaMu: ocTpoeHue odIero pemenus. Meron Ditnepa. JIuHeiHbIe HEOAHOPOAHBIE U (-
(bepeHIMaTbHBIE YPaBHEHHUS BTOPOTO MOpPsAKAa C MOCTOSHHBIMU KodduuueHtamu. Obmee u
YacTHOE pellleHUs] HEOAHOPOIHBIX ypaBHeHUH. JIunelinble nudepeHnnanbable ypaBHEeHHUs N-TO
HOps/IKa: CBOMCTBA PEIIEHHH, TEOPEMBI O CTPYKTYpE OOIIEro pelieHus, METO/I BapHalluu OCTO-
sHHBIX. JIuneiHble quddepeHnnanbaple ypaBHEHHUS N-TO TOPSAIKA C MOCTOSHHBIMU KO3 puIu-
€HTaMHU. AJITOPUTM ITOCTPOEHUS OOIIETO PeIICHHS.
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3. Cucremsl nuddepeHuaNbHBIX YPABHEHUI.

Cuctemsl nudQepeHnaIbHbIX YpaBHEHUH MEPBOTO MOpsAAKA: OOLIMe MOHATHS, Teopema
CYILIECTBOBAHMS U €AMHCTBEHHOCTH oOuiero peuieHus. CucreMbl TUHEHHBIX TuddepeHmanb-
HBIX YpPaBHEHUH IEPBOro NOpsJKa: UHTEIPUPOBAHUE METOAOM HCKItoueHus. CUCTeMBbl JINHEH-
HBIX TuddepeHIaTbHBIX YPaBHEHUN MEPBOTO MOPSJIKA: CBOMCTBA PEUICHH, TEOPEMBI O CTPYK-
Type 0OLLEero peleHns, METO/l Baprualuy MOCTOSAHHBIX. CHUCTEMBbI JIMHEWHBIX OJHOPOIHBIX U He-
OTHOPOAHBIX U (epeHINaTbHBIX YPAaBHEHUN C MOCTOSIHHBIMU KO3 QHUIIMEHTaAMU. DJIEMEHThI
TEOPHH YCTOMYUBOCTH. METOBI UNCIIEHHOTO petieHus AudQepeHnnanbHbIX ypaBHEHUH.

4. YncsaoBble 1 GyHKUMOHAJIbHBIE PABI.

UucnoBele psiibl: OCHOBHBIE IOHSITHS, CBOMCTBA CXOIALIMXCS PSIIOB, HEOOXOANUMBIN NpHU-
3HaK CXOJIMMOCTH. ['apmMonndeckuil psia. Paner Qupuxie. [Ipuznaku cpaBHEHHS PSIOB € MOJO-
xuTenbHbIMU uneHamu. [Ipusnak JlanamOepa. MHTerpanpHblil 1 pagukanbHbIi npusHaku Komm.
3nakouepenyromuecs psaabl: npusHak JleiOnuma. 3HakonepeMeHHbIe PSAIbl: MOHATHS a0COI0T-
HOM M YCIIOBHOM CXOJMMOCTH, NMpPHU3HAK a0OCOJIIOTHOW CXOJMMOCTH, CBOMCTBa aOCOJIOTHO U
YCIIOBHO CXOJSIIUXCS PSAIOB.

@OYHKIMOHAIbHbBIE PSAbl: OCHOBHBIE IIOHATHSA, 00J1aCTh cX0AUMOCTH. CTeneHHbIE psAbL: pa-
Iuyc, MHTepBaj, 001acTh cxoauMocTH. CBoiicTBa CTeneHHbIX psAAoB. Panel Teitnopa u Makio-
peHa: CBOMCTBA, yCIOBHE CXOAMMOCTH Psiia K UCXOAHOM (YHKIIMU, OCHOBHBIC pa3siokeHus. Pa3-
JoxkeHue QYHKIHMH B psl MakiopeHa ¢ MOMOIIbI0 OCHOBHBIX pa3ioxeHui. [ TaBHOe 3HaueHue
¢yHukuu. DxBuBasieHTHble pyHKUuU. [Ipumenenue psaoB Teinopa u MakiopeHa Juisi BbIUMC-
JICHUS MIPEEIIOB.

5. 3ak/rouenue.

Hcnonb30BaHHEe MATEMATUYECKUX METOJOB B IPAKTUYECKOM JESITEIIbHOCTH.

4. O0beM y4eOHOH JUCIUIJIMHBI

Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buibl yueoHo# padoThi 3a4. ea./ 3a4. en./ 3a4. en./ 3a4. e./
aK.4yac aK.4yac aK.4yac aK.4yac
O0mas Tpy10eMKOCTb TUCIH-
TJIMHBI 110 Y4e0HOMY ILIaHY 15/540 5/180 4/144 6/216
AyIuTOpHBIE 3aHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktuyeckue 3ausatus (I113) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 7,71276 2,23/80 2,23/80 3,24/116
Bua xourpoas: 2[72 9K3aMeH - 3ader ¢ JK3aMeH-
IK3aMeH/3a4yer 1/36 OLIEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# padoTei 3a4. ej1./ 3a4. ej./ 3a4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
OO01asi TPY10€MKOCTh AUCIH-
IJIMHBI 110 Y4eGHOMY IUIaHY 15/405 5/135 4/108 6/162
AyIUTOPHBbIE 3aAHSITHS 5,3/144 1,77/48 1,77/48 1,77/48
Jexmunu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
IMpaktuyeckue 3ausatust (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTeibHasi pabora (CP): 7,7/207 2,23/60 2,23/60 3,24/87
Bua xonTpoJs: 2/54 IK3aMeH - 3ader ¢ IK3aMeH-
IK3aMeH/3a4eT 1/27 OLIEHK O 1/27
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AHHOTanuA padoyeil NPOrpaMMbl IUCHUNIMHBI
«Mupopmaruka» (b1.b5.6)

1. Heab UCHUIIMHBI — TpUOOpeTeHrne 0a30BBIX 3HAHMK O COBPEMEHHBIX MH(DOP-
MAITMOHHBIX TEXHOJIOTHSIX, a TAKKE YMEHHUI U TPAKTUYECKUX HABBIKOB B 00JIACTH MHPOPMATHKH,
HCIIOJIB3YEMBIX IPU PELICHUN HAYYHBIX U NPAKTUYECKHUX BBIYMCIUTENBHBIX 3a7a4 CTYJEHTaMU
BCEX CIELUATIbHOCTEM.

2. TpeOoBaHus K pe3yjibTaTaM OCBOEHUS AU CHUIIMHBI

W3ydeHne MUCUUILIMHBI MPU TOATOTOBKE KAJAPOB BBICIHICH KBaTU(UKAIMKU MO 00pa3oBa-
TEJIBLHOHN MporpaMMe BbIcIIero oOpa3oBaHus 1Mo HarpasieHHto moarotoBku 18.03.01 «Xummude-
CKasi TEXHOJIOTHS» CIIOCOOCTBYET (POPMHUPOBAHUIO CIEAYIOUINX KOMITETECHIIUMA:

Ob6menpodeccnoHaIbHbIe KOMIIETEHIIUM:

- BJIaJICHUE MOHUMAHHS CYITHOCTH U 3HAYCHHUS MH(POPMAIUH B Pa3BUTHH COBPEMEHHOTO
oOmiecTBe, 0OCO3HAHUS OMACHOCTH U YTPO3bl, BO3HUKAIOIIUX B 3TOM MpOIEcCe, CIIOCOOHOCTHIO
co0IIr01aTh OCHOBHBIE TpeOoBaHU HH()OPMAITMOHHON 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI TOC-
ynapctBenHo# Taitibl (OI1K-4);

- BJIaJICHHE OCHOBHBIMH METOAAMH, CIIOCOOAMHU M CPEACTBAMH IOYYCHUS, XpPAaHCHHUS, TIe-
pepaboTku UHPOPMAINK, UMETh HABBIKM PA0OTHI C KOMIBIOTEPOM KaK CPEICTBOM YIpPaBICHUS
undopmanueii (OI1K-5).

B pe3yabTare 0CBOCHUSI IMCHMILINHBI CTYIeHT-0aKAIABP JA0JIKEH

3namo

- cBOMicTBa HH(GOPMAIINH, CIIOCOOBI €€ XpaHEeHUsI K 00pabOTKH;

- CTPYKTYPY, IPUHITUTIBI PaOOTHI M1 OCHOBHBIC BO3MOKHOCTH DBM;

- TOIOJIOTHIO U APXUTEKTYPY BBIUUCIUTENbHBIX CETEH;

- IPUHIIUIIBI a/Ipecalliy M0JIb30BaTeNell, KOMIIBIOTEPOB U PECYpcoB B ceTu MHTepHeT;

- pa3nuyath U pacpoBsiBaTh [P — agpec, JOMeHHOE UMSI KOMITBIOTEPA;

- a TaK)Ke BJIA/IETh HAaBBIKAMH CaMOCTOSITEIbHOIO PEIIEHUS 33/7a4 Ha KOMIBIOTEPE, BKIIIO-
Yarolyue MOCTaHOBKY 3a7auH, pa3paboTKy allfOPUTMA U OIEHKY ero 3 (HEeKTUBHOCTH;

- CTPYKTYpPY, IPUHIIUIBI pabOTHI 1 OCHOBHBIE BO3MOXHOCTH DBM;

- OCHOBHBIE THUIIbI aJITOPUTMOB, SI3bIKH IPOTPAMMUPOBAHUS;

- CTaHJapTHBIE IPOrpaMMHBbIe 0OecriedeH s cBoel MpodhecCuOHAIbHOM e TeNIbHOCTH;

- aJITOPUTMBI pEUIEHUSI HETUHENHBIX YPaBHEHUN;

- aJITOPUTMBI OJTHOMEPHOU ONTUMHU3AIINY;

Ymemso

- IMCaTh ¥ OTJIAKUBATh Iporpammsl Ha VBA 1o pa3zpaOoTaHHBIM aJlrOPUTMaM;

- IPUMEHSTh METO/Ibl MAaTEMaTUUYECKOM CTATUCTUKH ISl pELIEHUsI KOHKPETHBIX 3371a4;

- HCTIOJIh30BaTh MaKeThl MPUKIIAJHBIX MPOTPaMM MpHU JanbHeHeM 00ydeHu: U paKTHye-
CKOH JeATEIILHOCTH.

Bnaoempo

- HaBBIKAMU CaMOCTOSITEILHOIO PEIIeHUs 3a/1a4 Ha KOMITbIOTEepe, BKIIIOYAIOIINE TOCTaHOB-
Ky 3a7a4u, pa3paboTKy aJropuTMa M OLEHKY ero 3((eKTUBHOCTH METOJaMH MaTeMaTHUYeCKOM
CTAaTUCTHUKH NI 00paOOTKHU IKCIIEPUMEHTA;

- METOJJaMU peallu3alii AITOPUTMOB Ha KOMIIBIOTEPAX.

3. KpaTkoe conep:kaHue TUCHUTINHBI:

3.1. ApxuTekTypa KOMIBIOTEPOB U KOMITbIOTEPHBIX CETEH:

® HCTOPHS PA3BUTHS BBIYUCIUTEIIBHON TEXHUKHU U MEPCOHATBHBIX KOMIBIOTEpOB. KpaTkas
WCTOPUS PA3BUTHS BBIYUCIUTEIHHON TEXHUKU U MepCOHANBHBIX KoMibioTepoB (I1K). Beruucnu-
tenpHas MamuHa @oH-Heitmana n mammnaa Teropunra. Pazpaborku HopOepra Bunepa,

e apxurekrypa I1IK, annapatusie cpencrsa IIK. Mcnonb3yemble cuctemMsl cUMcaeHus, die-
MEHTbI MaTeMaTHueckoi oruku. Obmee npeacrasienue o IIK u nux Bo3MoxHOCTIX. DYHKITHO-
HanpHas cxeMma [IK, MaructpanbHO-MOaybHBIA NpuHIUI nocTpoeHus [IK. AnmapaTtHeie cpen-
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ctBa IIK: Mukpomnporeccop, onepaTuBHas U K31 [1aMATh, BHELIHSAS NaMsITh, IIUHBI ajpeca, Ko-
MaHJl ¥ JaHHBIX, TAKTOBBIH reHeparop. [IpHHIMIT OTKPBHITOW apXUTEKTYphl: CUCTEMHAs IIWHA,
paspsaHocTh. [lepudepuiinpie ycrpoiictBa I1K: kmaBuaTypa, Mbllllb, MOHUTOpP, MPUHTEP H .
OcoOeHHOCTH TpEACTaBICHUS JTaHHBIX Ha MamuHHOM YypoBHeE. [IpemmymiectBa mmdpoBoro
npecTaBieHus HHPOPMALUU Iepesl aHAIOTOBBIM IPEACTABICHUEM: BBICOKOE KaueCTBO 3allUCU
U 0TOOpakeHUs: MH(POPMAIUH, TPOCTOTA U HAJCKHOCTh AyOIMpoBaHUs (KOMUPOBAHMS) HHPOP-
Manuu 0e3 norepu KadectBa. CucCTeMbl cUMCICHHs (AeCATHYHAs, ABOWYHAs, BOCBMEpUYHA,
HIeCTHAaTepUYHas ), IPaBUIIa TIEpeBOa U3 OJHOW CHUCTEMBI B APYIyI0. DJIEMEHTHl MaTeMaTH-
YECKOM JIOTUKU: MOHATUS (OPMATIBLHON JIOTUKH, OCHOBHBIE JIOTHYECKUE ONepaluu U (GpopMyisl,
Joruyeckue ocHOBBI paboTsl [1K;

® KOMIIBIOTEPHBIE CETH: TOIOJOIMH CETeH, UX XapaKTepucTUKH. KoMIploTepHas ceTb - co-
BOKYITHOCTb KOMITBIOTEPOB M Pa3IMYHbIX YCTPOMHCTB, o0ecrneynBaromiux HH(HOpMalMOHHbIN 00-
MEH MEXIY KOMITBIOTEpaMHU B CETH 0€3 HMCIIOJIb30BaHUS KAaKUX-THOO MPOMEXYTOYHBIX HOCHTE-
neit nnpopmanuu. Tononoruu cetei: 3se3aHas, IUHHAS, KoybleBas. CeTH 3aKpbITOro TUIA: JIO-
KaJbHBIC M paclpe/ie]IiCHHbIE CETH, KOPIOpPaTUBHEIE ceTH. [IporpaMMHO-TeXHHYECKOe obecrede-
HUE: ajanTep, KOTOPbIM yHpaBiseTrcs CleUaJbHOW NMporpaMMol JpaiBepoM; olepalnroHHas
CHCTEMa, YIPABIAIONMAs KOMIBIOTEPOM, HPEIOCTABISIONIMM PECYpPCHI; MPOTOKOJBI - 0COOBIE
A3BIKHM, Ha KOTOPhIX 0OMeHUBarOTcs uHpopmaimeit kommnbioTepsl B cetu (TCP, TCP/IP, UDP).
['noGaneubie cetn paznuunoro Macimrtadba (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxkHoctn cetn MHTepHeT. DnekTpoHHas nodra. JlocTyn Kk MH(OpMaIMOHHBIM pecypcam.
Cucrema Tenexon(pepeHnuid. Anpecanys 1 IpoToKoisl B UTHTEpHET;

e MyJIbTHUMEMA — JUAJIOTOBasi KOMIIbIOTEPHAsl cUcTeMa, 00eCleunBarollas CUHTE3 TEKCTa,
rpaduky, 3ByKa, peud U BUACO. YCTpOHCTBA MyJbTHUMeaua. TpeOoBaHUSA K MYJIbTUMEIUMHBIM
CpeicTBaM KOMITbIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalusa U300paKeHUH, TpexMepHas rpaduka).
MynbsTuMeauitHBIE TpOrpaMMBbl. [IporpamMmsel pegakTHpoBaHUs, MOHTaXa 3ByKa W BHAEO. Bu-
JI€0-peAAKTOPbI, MOAYIH crend((HEeKTOB, MOHTAXKHBIE CTYIUU. DIEKTPOHHbIE Ipe3eHTaluu (oc-
HOBHBIE BO3MOKHOCTH MS PowerPoint), sTanbl co3manusi npe3eHTaluii, CTpyKTypa Mpe3eHTa-
Ui 1 0cOO0EHHOCTH PabOTHI C PEJAKTOPOM.

3.2. [IporpamMHoOe obecrnieueHue:

® CTPYKTypa OIEpAlMOHHBIX CHCTEM, MaKeThl MPUKIaAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmmubIx cpecTB. CHCTEMHOE U MPUKIIAHOE IPOrpaMMHOE oOecriedeHne
ITK. O630p onepanmonnsix cucreM (OC). [Ipunnuns! cozganus u coctaB OC: aapo, uHTEpeEiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxynenblii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, mX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Spnbiku u pabota ¢ Humu. Ilanku: cozganue, nepeMMeHOBaHKE; KOMUPOBAHHUE U
nepeMenieHrne o0beKTOB (TaroK U SPIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee HazHaueHUE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiika MBIIIH, dKpaHa. DJIEMEHTbl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE MHIWBHUAYAJIbHOW ONEpaluOHHON
cpezbl TOJIb30BaTeNsl, MOJIEepKKa IETOCTHOCTH MH(OPMAIUK, paclIMpeHHe U MOJECpPHHU3ALUA
KOH(HTypaIuy anmmapaTHbIX | MPOrPaMMHBIX CPE/ICTB

e TekcToBblii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHUYECKUX (hopmyi. Oc-
HOBBI UCIOJIb30BAaHUS MIPOrpamMM OOILEro Ha3HayeHus (KpaTkuii 0030p) Ha MpUMepax TEKCTOBO-
ro perakropa WORD, penakropoB mMaTemMaTuueckKux M Xumuuyeckux (opmyn. OcobeHHocTH
TekcToBoro perakropa WORD. Beoa u penaktupoBanue Tekcta. KonupoBaHue u nepemenieHue
00BeKTOB, paboTa ¢ Tabnuuamu. Beibop Buaa, pasmepa mpudra, GpopMaTUpOBaHUE CUMBOJIOB U
a63aues. KonupoBanue ¢gopmara. OCOOCHHOCTH CO3/1aHUS CCHUIOK, orniasineHui. Co3manue no-
KYMEHTOB Pa3In4YHbIX (OpM (CTaHIAPTHBIX U HECTaHAAPTHBIX). Mcnonab3oBaHue pefakropa Ma-
TeMaTU4ecKuX (OpMyJ B TEKCTOBBIX JOKyMEHTaX. PegakTop XxumMuueckux Gpopmyii, Ha3HAYeHUE
u ocobeHHoCcTH paboTel. KonupoBanue xumuueckux GopMys B TEKCTOBBIE JOKYMEHTHI.
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e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
dbopMupoBanue 3anpocoB, oT4eToB U (popm. MHpopmanmonnsie cuctembl. CUCTEMBI yrpaBiie-
Husl OaHkamu W Oa3amu JaHHBIX. PensimuoHHas mMojenb AaHHbIX. CTPYKTypa 3amucu, METOIbI
noctyna k nHpopmarnuu. Oomen nanubiMu ¢ apyrumu npmioxkeHusMu WINDOWS: TekcToBbI-
MU pEeJaKTOpaMU M AJIEKTPOHHBIMH Tabiuuamu. Pensunonnas 6a3a nanueix ACCESS. I'maBHoe
OKHO, MEHIO KOMaH/I, MaHejab UHCTpyMeHTOoB. Co3/laHue U OTKpbITHE 0a3bl JaHHBIX. BBOA U pe-
JAKTUPOBAHUE JAHHBIX B PEXKUME TAOJUIIBI ¥ peKUME KOHCTPYKTOpa. DOpMUPOBAHHE 3aIIPOCOB.
3anpochl MPOCThie M MHOTOTA0IHYHBIE, 3apochl ¢ yciaoBusMu. Co3gaHue OTYETOB U (OPM.
Texnonorus peanuszauuu npocreiimux 3agad cpeacrsamu CYBJ] ACCESS.

e PenieHre BBIMMCIUTENBHBIX 3a7a4 ¢ ucnoib3oBanueM EXCEL: obpabotka Tabmui, 1mo-
CTpoeHHe TpaUKOB M JUarpamm, BBIYHMCICHHE MAaTPUYHBIX BblpaxkeHHi. Ha3zHaueHue siek-
tpouHbIx Tadbimi (MS EXCEL). Ocobernnoctu Tabnuunoro mnpoueccopa EXCEL u ucnonb3oa-
HUE ero I penieHus MHGOPMAIIMOHHBIX U MHXXCHEPHBIX 3a1ad. TexHuka padotrel ¢ EXCEL.
Oxno EXCEL. AGcoroTHast 1 OTHOCHTENbHAS aapecarus. BoeiieneHue siaeek, mepeMeIieHme mno
pabouemy nucty. Pacuer nmo ¢popmynam. Konuposanue ¢popmyi. [locrpoenne rpadukos. Pacuer
(YHKIMOHATIBHBIX 3aBUCUMOCTEH M MOCTpOeHUE rpaduuecKnx n300paKeHHd C UCIIOIBb30BaHHEM
cranaapTabix Qynkuuii EXCEL u macrepa ¢ynkumii. [loctpoenne noBepXxHOCTEH ¢ UCIONB30-
BaHHWEM Mmactepa auarpamMm. Paborta ¢ Tabmumamu. @opmatupoBanue, ohOpMIICHHE TaOJIHII.
Yucnossle U noab3oBaTenbekue Gpopmatsl. CBoanble Tabnuibl. [loctpoenue auarpamm. Paspa-
00TKa W peanu3anusi MPOCTEHIINX alrOpUTMOB C HCIHOJb30BaHWEeM Bo3MmoxHocTel EXCEL
(HaxOXXJeHNEe MaKCUMaIbHOTO (MUHUMAJIBHOIO) 3JIEMEHTa BEKTOpAa M MaTPUIIbI, HAXOXKICHHE
CYMMBI 3JIEMEHTOB BEKTOpa M MaTPHIIbI, BEIYUCIICHUE MATPUIHBIX BBIPAKEHUI).

3.3. AIropuTMBI 1 OCHOBBI IPOTrPaMMHUPOBAHUS

® AJITOPUTMEI, TUITBI arOpuTMOB. [ToHSITHE anropuTMma U ero cBoiicTBa. CrIocoOb! 3amucu
AMropuTMOB. MOTYJIBHBIN TPUHITUT TIOCTPOSHUS AITOPUTMOB U TTPOTPAMM.

o XapaKTEepUCTUKH SI3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYPbl M TPUHIIHUIIBI
CTPYKTYpPHOTO TIPOrpaMMHUpPOBaHUs WIDTIOCTpalusi. CTpyKTypHOE MPOrpaMMUPOBAHHE, €0 OCO-
O0cerHOCTH. TexHONMOTUsI 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS; CBOHCTBA SI3BIKOB:
HACJIeIOBaHKEe, UHKAMCYIAIUs, nonrumMophusM. [IoHATHS S3BIKOB: KIACChl U OOBEKTHI. DBOIIO-
U ¥ KJIACCU(PUKANUS S3BIKOB MPOTPaAMMHUPOBaHUs. [IOHATHS TpaHCISIIAKA, KOMIWISIIAN, WH-
TeprpeTaIuy, ux pa3nuyus. bazoBble alropuTMHUECKHE KOHCTPYKIIUHU (ClIeI0OBaHKe, BETBICHUE,
MOBTOPEHHE), TPUMEPHI UX peanm3arui. OCHOBHBIE KOHCTPYKIIUHU SI3BIKOB IPOTPAMMHPOBAHUSI.
SI3bIKM IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

¢ BoruncnuTenbHble aIrOpUTMbl U NporpamMMHbIE peanu3anuu Ha VBA nns oO6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMnbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OMEPATOPHI SI3bIKa, Mporeaypsl u GpyHkuuu. Pa3zpaboTka u peanuzanus MpoCTEHIINX
aIrOpUTMOB 00pabOTKH MH(pOpMAIUH (pEIIeHHEe 3a/1a4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM HH(popMaIun). UrcneHHbIe METO/IbI aHAIM3a OJJHOTO HETMHEHHOTO YpaBHEHHSI: TIOUCK KOP-
HEH, perieHne 3a/1a9u OJHOMEPHON ONTUMHU3AIHH (HaX0XKICHHE TOYCK MaKCUMyMa H MHHAMYyMa
byHKIIMM). MeToabl CTaTUCTHYECKOH 00pabdOTKH pe3yiabTaTOB U3MEPEHHH OJHON BETUYHHBIL:
BBIUMCJICHHE TOYCUHBIX (CPEIHETO, TUCTICPCUH, CTAHIaPTa) U MHTEPBAIBHBIX OICHOK CITYYaliHOMN
BEJIMYMHBI.

3.4. 3amuTa uHbOpMaIuu:

ANTOPUTMBI 3alTUTHl HH(POPMAIIMH: METOIBI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI U OOpBOa C
HuMH. [loHSATHE 0E30mMacHOCTH KOMIBIOTEpHOW HH(OpMAINH: Hale)KHOCTh KOMITBIOTEpPA, CO-
XPaHHOCTh JaHHBIX, 3alUTa OT BHECEHUSI M3MEHEHHUI HEYIMOJIHOMOUYEHHBIMH JIMIIAMH, COXPaHe-
HUE TalHbI MEPEMUCKU B IEKTPOHHOU ceTH. MeTopl peanu3aluu 3aiuThl HHpOpMaluu: mpo-
rpaMMHBIE, anmapaTHble, OpraHu3aluoOHHbIE. VICTOpHsS BO3HUKHOBEHUS BUPYCOB U aHTHUBHUPY-
coB. CrocoObl 3apaykeHus, 3alUThl U 00pbObI ¢ BUpycaMu. OCOOEHHOCTH pabOThl aJTOPUTMOB
BHUPYCOB: PE3UIACHTHOCTh, TOTUMOP(HUIHOCTh U camomudpoBanne. KoMIbIOTEpHBIE BHPYCHI,
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ux cnenuduka u antuBUpycHbie nporpammel (Kacnepckuii, Dr. Web, Avast, AVG). Crioco0Osl
mudpoBaHus U Niepeaadn HHPOPMAIUHU Ha NanbHUE PacCTOSHUSA. OTKPBITHIA U 3aKPBITHIA KO-
yn mudposanus. JedparMenTaiys qucka.

4. O0beM AUCHMILVIMHBI M BUIbI Y4eOHOH HATPY3KH

Bun yueOHo# padoThl

B 3aueTHEBIX

B akagemuu. yacax

eIUHHIIAX
O0mas TpyA0eMKOCTb 1M CUUILJIMHBI 3 108
B ToM 4uciie Ha 00ydyeHue 3 108
AYJAUTOPHBIE 3aHATHSI: 1,3 48
Jlexknun
JlaboparopHbie pabOTHI 1,3 48
CamocrosiTejibHas padoTa: 1,7 60
Buj1 H”TOroBOro0 KOHTPOJIS 3auer

Bup yueOHoii padoThl B 3auerHbIX B actponom. wacax

€IMHUIIAX
O01mas TpyA0eMKOCTb AU CHUIIIMHBI 3 108
B ToM 4uciie Ha 00yuyeHue 3 81
AyIMTOpHBIE 3aHATHS: 1,3 36
Jlexuuu
JlaGopaTopHbie pabOThI 1,3 36
CamocrosiTesibHas padora: 1,7 45
Bua HTOroBoro KOHTpoJIs 3auer

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«®u3uka» (b1.b.7)

1. Henbo AMCHUIUIMHBI SBISIETCS NMPUOOPETEHHE CTYACHTaMU 3HAHHWI MO OCHOBHBIM
paszzenaM (U3MKU U YMEHHIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYUYHBIX TUCIMITIMHAX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMIIIMHBI

N3ydenue kypca Hpu3MKM MpU MOATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MUYecKasi TEXHOJIOTHS

CIOCOOCTBYET MPHUOOPETEHUIO CIEAYIOIINX KOMITETEHIINH:

CnocoOHOCTh M TOTOBHOCTh HMCIOJIb30BaTh OCHOBHBIE 3aKOHBI (PU3MKHU B MpodeccnoHalb-
Ho# nesitenbHocTH (OTTK-1)

['0OTOBHOCTB MCIOJIB30BATh 3HAHHS O COBPEMEHHOUN (DM3MYECKON KapTHHE MHPA, MPOCTPAH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUU BEIIECTBA JJIsi MOHUMAHUS OKPYXKAIOLIETo
mupa u sBieHuid npupos (OI1K-2).

[TnanupoBaTh ¥ MPOBOIUTH (PU3HUECKHE IKCIIEPUMEHTHI, IPOBOIUTH 00pabOTKY MX Pe3yJIbTaTOB
U OLIEHUBATh MOTPEIIHOCTH, BBIBUIaTh TUIIOTE3bl M YCTAHABIMBATH TPAHMIIBI UX MPUMEHEHHUS
(TIK-16).

Hcnonb30BaTh 3HaHUA OCHOBHBIX (PM3NYECKUX TEOPHUH Ul pelIeHUH BO3SHHMKAIOIUX (U3H-
YECKUX 3aJ]a4y, CaMOCTOSTEIbHOIO MPUOOpPETeHNUs (PU3NYECKUX 3HAHUM, I MOHUMaHMs MpPUH-
IIUTIOB pabOTHl MPHUOOPOB U YCTPOUCTB, B TOM YHCIIE BBIXOJIAIIMX 32 MPEAesibl KOMIIETEHTHOCTH
KoHKpeTHOoro Hampasienus (OITK-19).

B pesyabTare n3y4eHusi JMCHMILIMHBI CTYACHT 10JI7KEH

3HamMb:

- (huznYecKre OCHOBBI MEXaHUKH, (DU3UKU KOJICOAHUH U BOJIH, SJICKTPUYECTBA U MarHeTH3Ma,
ANEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKU U TEPMOJIMHAMUKH, KBAHTOBOIN (PU3UKH;

- CMBICT (DyHTAMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, IPUHITUIIOB U ITOCTYIATOB; UX (hOPMYITHPOB-
KU U TPAaHUIbl TPUMEHUMOCTH;
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- CBSI3b IIMPOKOTO Kpyra (GU3NUECKUX SBICHUH ¢ QYHIaMEHTAIbHBIMUA IPUHIUIIAMU U 3aKOHAMH
bu3uKy;
- OCHOBHBIE METOJIbI PEIICHHUS 33/1a4 110 ONMMCAHUIO (PU3NIECKUX SBICHHM;
- METOBI 00PabOTKH pe3yabTaTOB (PU3NUECKOTO IKCIIEPUMEHTA.

ymems:
-IPUMEHSATH TEOPETHUECKUE 3HAHUS U SKCIIEPUMEHTAJILHBIC METO/IbI UCCIIEIOBAHUS IIPH pelie-
HHUH po(hecCHOHANBHBIX 337ay;
-[IPOBOJIUTH PACUETHI, OCYIIECTBIIATh aHAJIN3 U HA OCHOBE TOTO JeNIaTh 000CHOBAaHHBIE BHIBOIBI;
- QHAJIM3UPOBATH PE3YJIbTATHI HAOIIOJCHUI U SKCIIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKO-
HOB ¥ [IPUHIIMIIOB (DU3UKH;
- OIIPEIETIATH XapaKTep (PU3MUECKHUX MTPOIIECCOB 0 KOMIUIEKCY SKCIIEPUMEHTAIBHON HHpOpMa-
IIUH [IPH TOMOIIH TPa(uKOB, TAOIUI M YpaBHEHHI];
- IPE/ICTAaBIATh 00PaOOTaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHYECKYIO HH(POPMAIHIO B YCTHOM
¥ IUCbMEHHOH (pOopMe, B TOM YHCIIE C UCTIOIH30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIO-
TUH.

enaoemy:
- HaBBIKaMH PaOOTHI C IUPOKUM KPYTOM (PU3UUECKUX MPHOOPOB 1 000PYI0BaHNS;
- HaBBIKaMU OOOCHOBAHUS CBOUX CYXKICHUHN M BEIOOpA METO/1a HCCIIECIOBAHNUS;

3. Kparkoe conepikanue TUCHUIIHHBI

Cemectp 2
BBenenue
[Tpeamer ¢puznku. MeToapl GU3NIECKOTO MCCIIEOBAHUS: OIBIT, THTIOTE3a, SKCIIEPUMEHT, TEO-
pusl.

1. ®u3uyecKkue OCHOBbI MEXaHUKHU
[Tpenmer xunemaTtuku. Ilepememenne, ckopocTs, yckopenue. Kunemarnueckue xapakTepuCcTH-
KM BpallaTeabHOro JBM)KEHUs. 3akoHbl HbioTOHA. 3aKOH BCEMHPHOIO TATOTEHHS. JBUXKeHue
TeNa MEPEMEHHON MacChl. 3aKOH BCEMHUPHOI'O TATOTEHMS. [[BUKEHME Tena MepeMEHHON MacChl.
VpaBuenns Memepckoro. ®opmyna [{nonkoBckoro. Ynpyruii M HEYNpyrud yzapbsl IIapoB.
MoMEeHT nHepIMHM MaTepUalbHOM TOYKM M TBEPAOro Tena. KumHemaTnka rapMOHMUYECKHX KOJIe-
6anuit. luddepennnansuoe ypaBHEHHE TapMOHUYECKUX KosieOanuid. [ToHsiTHe 0 3aTyxaromux u
BBIHY’K/JICHHBIX KoJIeOaHusX. BonmHoBoe nBrxkeHne. BoinHbI pojoabHbIE U IONIEPEYHBIE.
2. OcHOBBI MOJIEKYJISIPHON (pu3MKH
DeMeHThl TEpMOJMHAMUKY U (pu3nueckoi kuHeTuku. MaeansHsblii ra3. Pacnpenenenue bonbii-
MaHa U ero odmeduznueckuii cmbici. PeanbHblii ra3. YpasHenue Ban-nep-Baanbca. Tepmonu-
HamMHuecKkuil MeTo]] B pusuke. PaBHoBecHbIe cocTosHus. Hauana repmoannamuxu. Lukisl. OH-
TPOIUS U €€ CTaTUCTUUECKOe ToJKOoBaHUe. SIBnenue nepenoca. udpdysus. 3akon @uka. Temmo-
npoBoAHOCTh. 3akoH Dypbe. BHyTpenHee Tpenue (Bs3kocTh). 3akoH HproToHAa.
3. DJIeKTPOCTATHKA U MOCTOSIHHBIN JJIeKTPUYECKHH TOK
3akoH Kynona. Teopema Octporpanckoro-I'aycca. Jlunosnsb. JAU3IeKTpUKH B 3IE€KTpOCTATHYE-
CKOM TIIOJI€.

Cemectp 3
1. DuleKTpOoMarsHeTusm
3akon Amrmepa. 3akon buo-CaBapa-Jlamnaca. Cuna Jlopenna. MarueTuku. 3JIeKTpOMarHuTHAS
MHAYKIUA. YpaBHEHHEe MakcBeuia.
2. OnTuka
Nntepdepentus BonH. Judpakuus BonH. [lonspuzanus BonH. TemioBoe u3nydeHue. 3aKoH
Kupxroda. ['unotesa [Tnanka. KBanToBOE 00BsiIcCHEHHE TeTIOBOTO M3MydeHus. DPpdext Komm-
ToHa. A nepHast moaens atoMa. [locrynatel bopa. ATom Bogopona o bopy.
3. D1eMeHThI KBAaHTOBOM (PU3UKH
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I'unoresa ne bpoitnsa. BoanoBoe ypaBuenue llpenunrepa st CTallMOHAPHBIX COCTOSTHUM. OTibI-

ToI LlITepua-I'epiaxa. MHorosnektponusiit atom. D dext 3eemana. [punnun [aymmn. KBanro-
Bbl€ cTaTHUCTUYECKHE pacnpeaeneHus bo3e-Oiinmrelina u @epmu-/lupaka. DoHOHbBI. 3aKOHBI

Jebas u DiiHmTeliHa. XapakTepUCTUKU AApa: 3apsij, Macca, SHEPrus CBsA3H HYKJIOHOB. SnepHble

PEaKknuu. CDYH,Z[ElMeHTa.]'IBHI)IC B3aHMOHeﬁCTBHH 1 OCHOBHBIC KJIACCHI 3JICMCHTAPHBIX YaCTHUII.

4. O0beM y4eOHOH JUCHHUILINHBI

Bcero 2 cemectp| 3 cemecTp
Buabi yueGHoi padoTs 3au4. ex./ 3au4. en./ 3au4. ef./
aK.yac aK.uac aK.uac
O01mas TpyA0eMKOCTh JUCHMILIMHBI 10 Y4eOHO-
MY ILUIAHY 10/360 3,95/160 6,05/200
AyIUTOpPHBIE 3aAHATHSA: 3,6/128 1,35/64 2,25/64
Jlexunu (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopubie 3anstus (J1ad) 0,9/32 0,45/16 0,45/16
ITpakTuueckue 3austus (I13) 1,35/48 0,45/16 0,9/32
CamocrosiTeibHasi padora (CP): 4,4/160 1,6/60 2,8/100
Bunx konTpoJn: 2172 9K3aMeH-| IJK3aMeH-
IK3aMeH/3a4er 1/36 1/36
Bcero 1 cemecTp| 2 cemecTp
Buipl yuedHo# paboTei 3a4. ef1./ 3a4.en./ | 3ad. emn./
acTp.Jac acTp.yac | acrp.dac
O01as Tpya10eMKOCTh TUCHHMIIMHBI M0 Y4eOHO-
MY IJIaHY 10/270 3,95/120 6,05/150
AYIUMTOPHbIE 3aHATHUS: 3,6/96 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JIaboparopHsie 3ausTus (J1ad) 0,9/24 0,45/12 0,45/12
[MpakTrueckue 3austus (I13) 1,35/36 0,45/12 0,9/24
CamocTosiTeibHast pa6ora (CP): 4,4/120 1,6/45 2,8/75
Bujx xoHTpoOJIN: 2/54 JK3aMeH-| JK3aMeH-
IK3aMeH/3a4er 1/27 1/27

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«O0mas u Heoprannuyeckasi xumus» (b1.b.8)
1. Henu u 321294 JUCIUATJIMHBI
[lenpro TUCIUTITUHBI SBISIETCS (POPMHUPOBAHUE Y CTYJAEHTOB IIEJIOCTHOTO €CTECTBEHHOHAYY-
HOTO MUpPOBO33peHus. Onupasch Ha MOJYYEHHBIE B CPEIHEH IIKOJIE XMMUYECKUE 3HAHUS, TPO-
rpaMma npeaycMaTpUBaeT JajdbHEHIee YriyOJIeHHEe COBPEMEHHBIX TMPEACTABJICHUN B 00JacTH
XUMUH.
2. B pe3yJbTare nzyueHusi JTMCHHIJIHHBI CTY€HT J0JI/KEH |
Obaadoams CIEAYIOIUMU KOMIIETCHIIUSAMU:
— CIOCOOHOCTBIO M TOTOBHOCTHIO MCITOJIH30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIHUIUTMH B Tipodeccuonanbroit nesrenaproctu (OTTK-1);
— F'OTOBHOCTBIO MCIIOJIH30BaTh 3HAHUS O CTPOCHUH BEIIECTBA, MPUPOJIC XUMHUESCKOU CBS3HU
B Pa3JIMYHBIX KJaccaX XMMUYECKUX COCIMHEHUM JUIsl TOHUMAaHMs CBOMCTB MAaTepUajIoB U MeXa-
HU3Ma XUMHUYECKUX TPOIIECCOB, MPOTEKAIINX B OKpyskaroiieM mupe (OITK-3).
B pe3ynbpTrare uzydeHus: AUCHUIUIMHBI CTYICHT JTOJKEH:
3HATH:
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— BJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI;

— OCHOBBI TEOpUU XMMHUYECKOH CBSI3U B COEIMHEHUAX Pa3HbIX TUIIOB, CTPOEHUE BEIIECTBA
B KOHJCHCUPOBAHHOM COCTOSIHUH;

— OCHOBHbBIE 3aKOHOMEPHOCTU IPOTEKAHUS XUMUYECKUX IPOLECCOB U XapaKTEPUCTUKU
PaBHOBECHOI'O COCTOSIHUS;

— METO/bl ONMCAHUS XMMHUYECKUX PAaBHOBECUI B paCTBOPAaX 3JIEKTPOIUTOB,

— CTPOCHHE U CBOMCTBA KOOPAUHALIMOHHBIX COCIUHECHU;

— XMMHUYECKHE CBOMCTBA AJIEMEHTOB Pa3JIMYHBIX TPYII MNEPUOJUYECKON CUCTEMBI U UX
BaKHEHUIIINX COCAUHEHMIL,

yMeThb:

— BBINIOJIHATH OCHOBHBIE XMMHYECKUE OIEPALMU, ONPENEIATh TEPMOJUHAMUYECKHAE Xa-
PaKTEPUCTUKU XUMHYECKUX PEAKLIIMI U PAaBHOBECHBIE KOHIIEHTPALIMK BEILLECTB;

— HCIOJB30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOAMHAMHUYECKUE CIIPABOYHbIE
JaHHBIE JUIs PEUICHUs TPO(eCCHOHANBHBIX 3a/ay;

— MPOTHO3UPOBAThH BIMSHUE PA3IMUYHBIX (DAKTOPOB HAa PaBHOBECHE B XMMUYECKHUX peak-
UsX;

BJIAJETh:

— TEOPETUUYECKUMU METOJIaMHU OIHCAaHUS CBOMCTB MPOCTHIX U CIOXKHBIX BELIECTB Ha OC-
HOBE 3JIEKTPOHHOT'O CTPOCHMSI X aTOMOB U IIOJIOKEHHUS B IIEPUOJIUYECKON CUCTEME XUMHUECKUX
JJIEMEHTOB;

— DSKCIEPUMEHTAJIbHBIMU METOAAMHU OIPEJEIEHUs] HEKOTOPBIX (PU3UKO-XMMHUYECKHX
CBOWCTB HEOPTAHUYECKUX COCTUHEHUM.

3. KpaTkoe coep:kanue AU CHUIINHBI:

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoiicTBa MaTepHaabHBIX 00BEKTOB. YpaBHeHue Jie bpoitna. CooTHomeHne Heompe-
nenenHocrei ['eitsenoepra. [lonstue o kBaHTOBOM MexaHuKe U ypaBHeHuu lIpenunrepa.
CoBpeMeHHas pOpMYIHPOBKa EPUOIUUECKOro 3akoHa. [leproanyeckas cucrema u ee CBs3b CO
CTPOEHHEM aTOMOB. 3alOJHEHUE 3JIEKTPOHHBIX CJI0€B M 000JIOUEK aTOMOB B NEPUOAMYECKOM
cucreme snemeHToB J[.M. MenneneeBa. Crenenu okucieHus. BaxkHele OKUCIUTENN U BOC-
CTaHOBUTENH. BakHele cxeMbl peBpallieHus BEIECTB B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakusx.

XHUMHYECKas CBSA3b U CTPOECHUE MOJIEKYJL.
KoBasieHTHas CBSI3b, OCHOBHBIE TOJIOKEHUS METO/1a BaJICHTHBIX CBsi3el. PaccMoTpeHue cxeM Ie-
PEeKpBIBaHMS aTOMHBIX OpOuTanel mpu odpazoBaHUU CBs3el B MoJieKynax. OCHOBHBIE MOJIOXKe-
HUs MeToJ1a MoJeKymsipHbIX opouTaneit (MO JIKAO). O6mue cBeieHUs! 0 KOMILIEKCHBIX COeIH-
HEHUSX, X CTPOEHHE. MEKXMOIEKYIsIpHas M BHYTPUMOJIEKYJISIpHAs BOAOPOAHAs CBs3b. MloHHas
CBS3b KaK IpeJeNbHbIN ciyyail KOBaJIeHTHOM cBsA3U. OOIIMe MpeICTaBICHUS] O MEKMOJIEKYIISIp-
HOM B3aUMOJICHCTBUU: OPUEHTALIMOHHOE, UHAYKLIIHOHHOE, TUCIIEPCUOHHOE B3aUMOEHCTBUS.

OHepreTuka peakiiui 1 XUMUYECKOE PABHOBECHE.
[ToHsTHE O XMMHUYECKON TEPMOJANHAMUKE, TEPMOIUHAMUYECKHE (PYHKIIUU COCTOSIHUS (XapakTe-
puctuueckrue GyHKIMK). XUMHUeckoe paBHoBecue. McTuHHOe u kaxyieecs paBHoBecus. Kon-
CTaHTa XMMHMYECKOT'O PaBHOBECHUS. DJIEKTPOXUMHUYECKHE MPOILECCHI, MOHIATHE 00 IEKTPOIHBIX
MOTEHIMANAaX. DJIEKTPOJABIKYINAs CHJIA OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI U KpUTe-
pUI CaMOIIPOU3BOJIBHOIO ITPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tporeccel, conpoBoxaatomye 00pa3oBaHuE KUIAKUX UCTUHHBIX PACTBOPOB HEIIEKTPOJIUTOB U
JNEKTPOJIUTOB. ACCOIMUPOBAHHBIE U HEACCOLMUPOBAHHBIC JJIEKTPOIUTHI. CTENEHb IUCCOLHA-
nuu. KoHncranTa nucconunanuu. PaBHoBecHe B cUCTEME, COCTOAIIEN U3 HACBHIILIEHHOIO pacTBopa
MaJIOpaCTBOPUMOIO JIEKTPOJIIMTA U €ro KpUCTaioB. PaBHOBecnme B pacTBOpax KOMILICKCHBIX
coenuHeHU. PaBHOBECHE AMCCOIMAIIMM BO/IbI, MOHHOE ITPOM3BENEHUE BOABI U €T0 3aBUCUMOCTb
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ot Temneparypsl. [llkana pH. I'naponus conei.

CKopocTb peakiuii ¥ KaTtaius.
[TonsiTne 0 XuMUYecKko kKuHeTuKe. OTHOCTAIUUHBIC U CIIOKHBIC PEAKIIMU. 3aKOH JICHCTBYIOIINX
Mmacc. KoHcranTta ckopoctu peakuuy. MoJIeKyIsIpHOCTb U MOPSJIOK peakluu. 3aBUCUMOCTh CKO-
POCTH PEaKUUU OT TeMIEpPaTypbl; SHTAJIBINS aKTUBAlMU. ['OMOr€HHBIM U IeTEepOreHHbI Kara-
3.

XuMus S- v P- 3JIEMEHTOB

Bonopoa-nepBelil 3JIEMEHT MEPUOAUYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IOJIOKECHHUE.
Onementsl 1 - 2 u 13 - 18 rpynn nepruoanvyecKkord CUCTEMBbl. 3aKOHOMEPHOCTH B M3MEHEHUU
AJIEKTPOHHBIX KOH(HUTYpaIuii, BEMUINH PATNYCOB, SJICKTPOOTPUIIATEIIEHOCTH U YHEPTUN HOHH-
3allMM aTOMOB. THUIHMYHBIE CTENEHU OKUCIEHUs. XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. 3a-
KOHOMEPHOCTH B CTPOEHUHU U CBOMCTBaX OCHOBHBIX THUIIOB coeAuHeHui. [Ipupoaubie coenune-
HUS, [IOJIyYeHUE U IPUMEHEHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn nepruoJuYecKOd CUCTEMbl. 3AKOHOMEPHOCTH B U3MEHEHHUH 3JIEK-
TPOHHBIX KOH(MUTYpAIMid, BETUYUH PAJUYCOB, SHEPTrUU HMOHU3AIMU, XAPAKTEPHBIX CTEMCHEH
OKHUCJIEHUs, KOOPJMHALUMOHHBIX 4yHucesn aroMoB. [Ipupoansle coennHEeHUs], MOIYyYEHUE U COIO-
CTaBJICHHE (PU3NYCCKUX M XUMUYCCKUX CBOMCTB MPOCTHIX BemecTB. CTPOCHHWE M CBOWCTBA OC-
HOBHBIX THIIOB coeauneHuit. OcobennoctH f- amemMeHTOB.

1. O6beM yueOHOI TN CIUNITITHHBI

Bcero 1 cemectp 2 ceMecTp
Bunst yueOHOI paboThI B3au. | Bakan. | B3au. | Bakan. | B3au. | Bakan.
ell. qJacax ell. yacax ell. yacax
O0mas TpyA0eMKOCTb JMCIH- 12 432 7 252 5 180
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIUTOpHBIE 3aHATHS: 4,44 160 2,67 96 1,77 64
Jlexunn (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3austus (I13) 0,89 32 0,89 32
JlaGopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosaTeIpHOe U3YUYEeHHE pa3- 5 56 200 333 120 293 80
JIEJI0B TACLAILIAHBI ' ’ '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboTh Bz3au. | Bakag. | B3au. | Bakan. | B3au. | B akam.
el gacax el gacax el qacax
OO0mas TpyA0eMKOCTb JMCIH- 12 324 7 189 5 135
ILUIMHBI 110 Y4e0HOMY IUIAHY
AyIMTOpHbIE 3aHATHSI 4,44 119,88 2,67 72 1,77 48
Jlexunn (JIek) 1,78 48,06 0,89 24 0,89 24
IMpakTrueckue 3ansTus (I13) 0,89 24,03 0,89 24 0
Jla6opaTtopusie padoTs (JIP) 1,78 48,06 0,89 24 0,89 24
CamocrosiTebHas padora (CP) 5,56 150,12 3,33 90 2,23 60,2
CamocTosiTenbHOE U3YUYCHHUE pa3- 5,56 150,12 3,33 90 223 60.2
JIEJIOB AUCIUTIIINHBI
Bua koHTpOJIA: IK3aMeH 2 54 1 27 1 27
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AHHOTauA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«Opranuveckas xumus» (b1.5.9)

1. Heab AUCHMIIMHBI — IPUOOpPETEHUE CTYICHTAMH 3HAHUM O CTPOCHUH OPTraHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKHX CBOMCTBAX Pa3jMYHBIX KJIACCOB OPraHUYECKHUX COEIUHeE-
HUH ¥ METO/IaX WX MOJyYeHUs, KaK IPOMBIIIJICHHBIX, TaK U JIA0OPATOPHBIX.

2. B pe3ysbTaTe H3y4eHUs1 AUCUMILIMHBI CTYICHT J0JI/KEeH

Obaaoams cnenyrmuUMu 00IIenpodeccnoHATBHBIMEA M TIPOGECCHOHATBHBIMUA KOMITETEH-
nusmu (I1K):

— CHOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIMH B ipodeccruonanbroi aesreaproctu (OIIK-1);

— FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOW (U3NYECKOW KapTHHE MHpa, MPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUU BEUIECTBA JJIsl IOHUMAaHUSl OKpYXKaro-
1iero Mupa u sipienuit npupost (OIMK-2);

— TOTOBHOCTBIO MCIOJIb30BATh 3HAHUS O CTPOEHUH BELLECTBA, IPUPOJIE XUMUYECKON CBS3U
B Pa3JIMYHBIX KJaccaX XMMUYECKUX COCTWHEHUM ISl IOHMMAaHUs CBOWCTB MaTepUaoB U MeXa-
HH3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMX B OKpyxaromieM mupe (OI1K-3);

- CIIOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (PU3UYECKHE U XMUMHYECKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yIbTaTOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI yCTa-
HAaBJIMBATh TPAHUIIBI UX TMPUMEHEHHUS, IPUMEHITh METO/bl MaTEeMAaTHUYECKOTO aHAIN3a U MOJIe-
JIMPOBAHHMSI, TEOPETUIECKOTO M IKCIIepUMEHTaNbHOTrO uccnenoBanus (ITK-16)

- TOTOBHOCTBIO MCIOJB30BaTh 3HAHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCIMHEHHUH U
MaTepUalioB Ha UX OCHOBE JIUIsSI PelieHus 3a1a4 npodeccuonanbroi aesteapbroctu (ITK-18)

- TOTOBHOCTBIO U3y4aTh HAyYHO-TEXHUYECKYIO HH(POPMAIINIO, OTEUECTBEHHBIN U 3apy0OeK-
HBIH OMBIT 10 TeMaTuke uccienoBanus (ITK-20).

3namo:

— TEOPETUUECKUE OCHOBBI CTPOCHHMSI U CBOMCTB Pa3IMYHBIX KJIACCOB OPraHUYECKUX COEU-
HCHHI,

— CMOCOOBI MOTYYESHUS] M1 XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKHX COETH-
HCHHI,

— OCHOBHBIE MEXaHU3MBI IPOTEKAHUS OPTAaHUYECKUX PEaKIIHiA;

Ymems:

— NPUMEHTh TEOPETUUECKUE 3HAHUS JJIs1 CHHTE€3a OPTraHMYECKUX COCIMHEHUM pa3Iu4HbIX
KJIACCOB;

— aHAJIM3UPOBATh U NIPEICKA3bIBATh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COETMHEHUM;

— COCTaBJISITh CXEMbI CHHTE3a OPTAHMYECKUX COSUHEHUH, 3aJaHHOTO CTPOEHNS;

Braoems:

— OCHOBaMH HOMEHKJIATYphI U KJIACCH(PUKAIIUU OPTaHUIECKUX COeTUHEHUN;

— OCHOBHBIMH T€OPETHUYECKUMU TIPEACTABICHUSIMHU B OPTaHUYECKON XHUMUH;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOO0OB MOMYUYEHUSI OPTAaHUYECKUX BEIIIECTB.

3. Kpartkoe coaep:xanue TUCUMILIHHBI

["anorenonpousBoanbie. Kmaccuduxamms. Homenknatypa. ANKWI- ¥ aJUTHIITATIOT€HU-
Ibl.apomMaTudeckue ranoreHuasl. M3omepus. Homenknarypa. Crioco6s! momyuenus. [Ipoctpan-
CTBEHHOE U DJJIEKTpOHHOE cTpoeHue. du3udeckue cBoiicTBa. Peakiuu Hykieo(GUILHOTO 3aMe-
nieHus1 u otiieruieHus. [louaTre HyKIeoPMIBHOCTH U OCHOBHOCTH PEareéHTOB. AMOWJICHTHBIC
HYKJICOUIbHBIE PEareHTHI.

DJIEMEHTOOPTaHNYECKHE COCIUHEHHUs. THUMBI CBA3EM B 3JIEMEHTOPraHUYECKUX COEIHUHE-
HUsX. CriocoObl MOJMY4YeHUsl JTUTUR- U MarHUHOpraHnyeckux coenuHeHuid. Peakmus I'punbspa,
MexaHu3M. Peakiu ¢ kapOOHUIBHBIMU coequHeHUsIMU. [1onynopBOIHUKY U HAHOAJIEKTPOHHUKA
Ha OCHOBE OPTaHUYCKUX COCIUHEHUH.
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Cruptel. ®enonsl. [Ipocteie 3¢upsl. DnokcucoeuHeHns. Abaeruabl, KeToHbl. KapOo-
HOBBIE KUCIIOTHI U UX MIPOU3BOAHBIC. B KaX0M Ki1acce pacCcMaTpUBAIOTCS CIACAYIOIINUE pa3/Ieibl:
U30MepHUsi, HOMEHKJIaTypa, pu3ndeckue U XUMUYECKUE CBOICTBa, crocoObl moayyeHus. Mexa-
HU3MBI pEaKIUil.

Kap6oHoBBIE KUCIOTHI U UX IPOU3BOAHBIE. B KaXkJI0M Kilacce paccMaTpHUBAIOTCS CIEAy-
IOIIUE pa3felibl: U30MepHsi, HOMEHKIIATypa, (PU3HUECKUe U XUMHUYECKUE CBOWCTBA, CIIOCOOBI TO-
nydeHuss. MexaHu3Mbl peakiui.

Manonossiit 3¢up. Ilomyuenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(Mpa U MAJIOHOBOM KHCIIOTHI C albJeruaaMu. AMUHOKHCIOTHL. JlukapOOHOBbBIE
KHUCJIOTBHI.

Asotconepxamue coeaquHenus. Hurtpocoennnenus. AMuHbl. B kaxxnom kiacce pac-
CMaTPUBAIOTCS CIICAYIOIIHUE pa3lieibl: H30MEpHs, HOMEHKIATypa, (PU3HUECKUEe U XUMUYCCKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 1Ma30coeIMHEHUS

[TonyyeHnue nuazoCcoeIMHEHUN peakuuel Oua30TUPOBAHUS: YCIOBUS IPOBEACHUS PEaK-
uuu U MexaHu3Mm. duznyeckue CBOMCTBA. XMMHUYECKHE CBOMCTBA. [loydeHue u nmpuMeHeHHne
a30COeIMHEHUI.

4. O0beM y4eOHOH JUCHHUILINHBI

O6beMm
Buz yueOHoii paboTh B 3adernbIx equ- | B akagemudeckux

HUTAX qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHBI 3 108
10 y4eO0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 15 48
Jlexruu (JIek) 0,5 16
[Tpaktnueckue 3anstus (I13) 1 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 1,5 60
Jlpyrue BUJbI CaMOCTOSITENIbHOM paboThI 1,5 80
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer

O6bem
Bu yuebHoi paboTe! B 3agernbix equ- | B actpoHommuue-

HUIAX CKHX. yacax
OO01mast TPy10eMKOCTh THCIMIIJIHHBI 3 81
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHSL: 15 48
Jlexmm (Jlek) 0,5 12
IIpaktuueckue 3anstus (I113) 1 24
JlaGoparopust - -
CamocrositesabHas padora (CP): 1,5 45
Jlpyrue Bubpl caMOCTOSTENIbHON paboThI 1,5 45
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3 3ayer

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI
«Dusznyeckas xumus» (51.510)
1. Heap DMCHUIIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM XH-
MHYECKOTO TMpOIlecca, MOKa3aTh 00IaCTH MPUIIOKEHHS 3THX 3aKOHOB M HAyYUTh CTYJACHTA Tpa-
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MOTHO MPUMEHSTh UX IIPU PELIEHUN KOHKPETHBIX TEOPETUUYECKUX U MPAKTUYECKUX 3a/1a4.

2. B pesyabrare nsyuenusi kypca « ®u3nueckoi XMuMHHW» CTYAEHT J10JI7KEH:
Obnadams cnenyronumu oodmenpodeccnoHanbHbiMu KomneTeHmsaMu (OI1TK):

—  CIOCOOHOCTBIO U TOTOBHOCTb MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
UIUTHH B TpodeccroHanbHol aestenbHoctu (OIMK-1);

—  TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (PU3NYecKoi KapTUHE MHUpa, IPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BEIIECTBA JUIsl IOHUMAHHUS OKPYXKarollle-
ro mupa u seienuit npupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE O CTPOCHUM BELIECTBA, IPUPOJA XUMUYECKON CBSA3U B
Pa3IMYHBIX KJAcCaX XMMUYECKUX COCIMHEHHMU JUIsl IOHMMAaHUs CBOWCTB MAaTE€pUaIOB U Me-
XaHU3Ma XHMHUYECKUX TPOIECCOB, POTEKAOIIUX B OKpy)atoiem mupe (OITK-3).

3namo:

— OCHOBHBIE 3aKOHBI (PU3MYECKON XMMHUH, B3aUMOCBS3b (DU3NYECKUX M XUMHUYECKHX XapakTe-
PHUCTHK IpoIecca;

— TyTU ONpEIEeNIeHUs BOKHEUIINX XapaKTEPUCTUK XUMUYECKOTO PaBHOBECHS (KOHCTAHThI paB-
HOBECHSI, PABHOBECHOT'O BBIXOJa MPOJYKTa, CTENEHU MPEBPALICHUS] UCXOAHBIX BELIECTB) U
BIIUSTHUS PAa3IMYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCJOBHS YCTaHOBJIEHHUS (a30BbIX PAaBHOBECHIl B OJHO- U MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
BO3MOXXHOCTH Pa3/ICJICHUS CIOXHBIX CUCTEM Ha COCTABIISIFOIINE KOMIIOHEHTHI;

— TEPMOJMHAMHYECKOE ONMCAHUE CBOMCTB UJI€AJbHBIX U HEUACAIBHBIX PACTBOPOB, MOAXObI K
HAaXO0KJICHUIO MapUUAJIbHBIX MOJISIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOPA.

Ymems:

— TPUMEHATHb TEOPETUYECKHE 3HAHMS U SKCIIEPUMEHTAIbHbIE METO/IbI HCCleA0BaHus (hu3nde-
CKOM XMMMHU IPH pelIeHUuH NpodhecCHOHATBHBIX 3a/1a4;

— TPOBOAUTH TEPMOJMHAMUYECKHE PACUEThl, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOT0 JeNaTh
000CHOBaHHbBIE BLIBOJIBI,

— TPEICKa3blBaTh U HAXOIUTh ONTHMAJbHBIE YCIOBHUS MPOBEIEHUS XMMHUYECKOIO Ipolecca ¢
LEJIBIO0 MOJTYYEHHS] MAKCUMAJIBHO BO3MOXKHOT'O BBIX0JIa MHTEPECYIOLIETO POAYKTA;

— TpPeACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIEeNOBaHMs B Tpaduueckoit (opmMe U HaA OCHOBE
MOJIyYEHHBIX 3aBHCHUMOCTEM ONPENENSTh COOTBETCTBYIOLIME TEPMOJMHAMUYECKHE U KUHE-
TUYECKUE XaPAKTEPUCTUKNA XMMHUECKON CUCTEMBI U XMMHYECKOT O IIPOLIECCA;

— TPOBOAUTH AHAIU3 M KPUTHUECKU OLIEHUBAThH IOJIyYE€HHbIE IKCHEPUMEHTaJIbHbIE JTAHHBIE,
000011aTh 1 Je1aTh 000CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHUECKUX METOJI0B (pU3MUeCcKOr XMMUU IS pelIeHus] KOH-
KPETHBIX MCCIIEN0BATENbCKUX 3a/1a4;

— HaBBbIKaMH OIpENIEJICHHs] COCTOSHUS PaBHOBECHS] MU CaMONPOM3BOJIBHOIO HANpPaBJIEHUS XU-
MHUYECKOT0 MpolLecca;

— npuemMaMu o0pabOTKH MOJyYEHHBIX ONBITHBIX JTAHHBIX JUIS BBISBICHUS U YCTAaHOBJICHHUS B3a-
UMOCBSI3eH MEXIY TepMOIUHAMUYECKMMHU CBOWCTBAMM U (U3NYECKUMHU IapamMeTpaMu Mpo-
necca;

— 3HAHMUAMHU OCHOBHBIX 3aKOHOB (PM3MYECKONH XMMHHU Ui COJAEp’KaTeNbHON WHTepHpeTaluu
TEPMOJMHAMHYECKHUX PACUETOB;

3. Kpartkoe copep:xaHue TUCUMILIHHBI

Xumuyeckasi TepMOAUHAMMKA. 1-b1ii ¥ 2-0i1 3aKOHBI TepMOJUHAMUKH, rocTynaT [lnan-
ka. B3auMocBsI3b TEIIIOTHI, pabOTH U U3MEHEHUS BHYTPEHHEN SHEPTUU B MPOIEccax ¢ y4acTUEM
uaeanbHOro rasza. TermnoémkocTs TBEPABIX. KUAKMX M Ta3000pa3HbIX BEHIECTB. TepMOXHMHUSI.

Brruncnenne TemnoBsix 3(h(PEeKTOB XUMUYECKUX PEaKIIMii, MpoieccoB (ha30BbIX MEPEXOJIOB, pac-

TBOPEHHS U IPYTUX (PU3NKO-XUMHUECKUX IMporeccoB. DHeprust ' uboca u sueprus I'enpmromnbia
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KaK KpUTEpHM HalpaBJIEHUS XUMHUYECKOro nporecca. Pacuér abcomroTHOM sHTponuu. XUMuye-
ckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECUS U METOJbI €€ pacuyé€ra U dKCIEPUMEH-
TaJIbHOI'O ONpeZciIeHUs. PaBHOBECHBIN BBIXOJ IPOIAYKTA, BIMSHUE HABICHUSA, TEMIIEPATYpHI,
IPUMECH MHEPTHOTO ra3a Ha PAaBHOBECHBIH BBIXOJ. YpaBHEHHMS HM30TepMbl U U300apbl Bant-
I'opda. Cratuctuyeckas TepMoauHamuka. Pacuér TepMmonmHamuueckux (yHKUMH Ha Oasze
IIPEACTABJICHUM O CyMME 10 COCTOSTHUSIM.

®a3oBblec paBHOBeCHSI B OJHOKOMIIOHEHTHBIX cucTeMax. da3zoBble nepexoss! u (azo-
Bas JuarpaMma COCTOSIHUA JUIsl OJHOKOMIIOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHeHue Kiia-
nenpoHa-Knaysnyca. 3aBUCMMOCTD JaBJIEHUS HACBIIIEHHOTO Iapa OT TemrepaTypsl. Onpezene-
HHUE TepMOJMHAMHUYECKUX (QyHKIMHK mporecca (a3oBoro nepexona. Kputuueckas remmneparypa.

TepMmoannamuueckas Teopusi pactsopoB. Knaccudukanus pactBopoB. CriocoObl Bbl-
pakeHus cocTaBa pacTBopa. [lapunanbHbple MOISpHBIE BETUYUHBL. Y paBHeHUs [ nb66ca-/lrorema.
WneanbHble pacTBOpbl. TepMoanHaMuueckue (QyHKIMM CMEIICHUs Ui UJealbHBIX PacTBOPOB,
3akoH Payns. [IpenenbHo-pa3daBiieHHbIE pacTBOPHI, 3akoH ['eHpu. HenneansHble pacTBOpSI, 1O-
JIOKUTENIBHBIE U OTPULIATEIIbHBIE OTKIOHEHNUS OT 3akoHa Payisa. TepMoanHaMuueckoe onrucaHue
HEUJCAJIbHBIX PACTBOPOB, aKTUBHOCTh, KO3(PUIMEHT akTUBHOCTH. KoyuMraTuBHBIE CBOMCTBA
pPacTBOPOB HEJETYyYUX BEIIECTB B jeTydyeM pactBopurene. Kpuockomnus, 30ymmmockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHHE.

®a3oBbl¢ PABHOBECHS B MHOIOKOMIIOHCHTHBIX CHCTeMaXx. /[uarpammel «naBiieHUE-
COCTaB», «TEMIIepaTypa-CoOCTaB», «COCTaB I1apa-COCTaB XUIAKOCTW» JUI MICAIbHBIX U HEUIe-
JIbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Azeorponus. PU3NKO-XUMHUYECKUE OCHOBBI
paszeneHus KUAKUX cMmecel, pekTupukanus. OU3UKO-XUMUYECKUH M TEPMHUECKUNM aHaIM3.
Paznuunble TUIIBI JUarpaMm ImiaBkocTu. DBTekTHKa. [IpaBuio a3 u npaBuiio psryara.

4. O0beM y4eOHOH TUCHHILJIMHBI

B 3a4YCTHbBIX €11~

Buabl yueOHoii padornl B aKaJeM. yacax

HHUIAX
O01mas TpyA0eMKOCTb IMCHUILTHHBI 110 Y4eOHOMY 50 180
IUIAHY ’

AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32

CamocrositesbHas padora (CP): 2,22 80

Buj koHTpOJISI: 3a4eT / IK3aMeH

sk3ameHn (1,0)

sk3ameH (36)

Buabl yueOHoii padorsl

B 3QaYE€THBIX €U~

B aCTPOHOM. 4a-

HHIAX cax
OO6masi TpyA0eMKOCTh JUCIIHILJIMHBI M0 Y4eOHOMY 50 135
IUIAHY ’
AYJAUTOPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) 0,89 24
IIpaktuueckue 3anstus (I113) 0,89 24
CamocrositeabHas padora (CP): 2,22 60

Buja koHTpOJISi: 3a4eT / IK3aMeH

sk3ameH (1,0)

3Kk3amMeH (27)

AHHOTanus padoveil NPOrpaMMbl IUCHUNIIHHBI

«Konaouanasi xumus» (b1.b.11)
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1. eab IMCOMIVIMHBI — O3HAKOMJICHUE CTYICHTOB C OCHOBAMM TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJICHUH, CIIOCOOAMU MOTYUYEHHUS ¥ BAXHEUIITMMH CBOMCTBAMH TUCTIEPCHBIX CH-
CTEM.

2. B pesyabTare u3y4eHusi AMCUMILIMHBI CTYAEHT J0JIKEH
3Hamy:

OCHOBHBIE ITOHATHUS U COOTHOILIEHUSI TEPMOJAMHAMUKH ITOBEPXHOCTHBIX ABJIEHUH (TEpMO-
JUHAMHKa IOBEPXHOCTHOTO CJI0s; aAre3usi, CMaYMBaHUE U PACTCKAaHUE KUIKOCTEH; JUCIepC-
HOCTb M TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; a/ICOPOLIMs Ta30B U MapoB, aAcOPOIUs U3 pacTBO-
pos);

OCHOBHBIE METO/IbI MIOJIYUYEHUS IUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOICTBA AMCIIEPCHBIX CUCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOMCTBA; KUHETUYE-
CKHE U ONITUYECKUE CBOMCTBA; CBOMCTBA paCTBOPOB KOJIJIOWHBIX IOBEPXHOCTHO-aKTUBHBIX BE-
IIECTB);

OCHOBHBI€ ITOHSATHUS U COOTHOILEHUS TEOPUI arperaTUBHOM yCTOMYMBOCTH M KOATYJISLIUU
110(OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHbBIE 3aKOHOMEPHOCTH CTPYKTYpPOOOpa30BaHUs U PEOJIOTUYECKUE CBOMCTBA JUCTIEpPC-
HBIX CUCTEM,;

ymembs:

IIPOBOAMTH PACUEThl C UCIIOJIb30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJICHUN M pacu€Thl OCHOBHBIX XapaKTEPUCTUK JUCIIEPCHBIX CUCTEM;

enademy:

METOJJaMU U3MEPEHMSI IOBEPXHOCTHOI'O HATSKEHUS, KPAeBOr'0 YIJla, BEJIMUMHBI aJICOPOIUU
U yJEeJIbHOM MOBEPXHOCTH, BSI3KOCTH, KPUTUYECKON KOHLIEHTPALMK MHULIEII000pa30BaHus, dJIeK-
TPOKMHETUYECKOTO TOTEHIMaNa; METOAaMM IMPOBEACHUS IHUCIEPCHOHHOIO aHajdu3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKHU MX arperaTuBHON YCTOMYMBOCTH.

Wzyuenne muctumuinibel «KommouaHas XuMHs» CIOCOOCTBYET (POPMHPOBAHUIO CIEIyIO-
mmx obmenpodeccruonanbubix kommnereniuii: OIIK-1, OIIK-2, OIK-3.

3. KpaTkoe coaep:kanue JUCHUNIHHBI
Monyns 1. [Ipeamer u npu3zHaku 00bEKTOB KOJUIOMTHOW XUMUHU

Konnmounnas xumus - Hayka O TIOBEPXHOCTHBIX SIBIEHUSX M AMCIEPCHBIX cuctemax. Oc-
HOBHBIEC TPU3HAKU JUCHEPCHBIX CUCTEM - TFE€TEPOr€HHOCTh M IUCIIEPCHOCTB; MOBEPXHOCTHAsS
SHEprusl; KOJWYECTBEHHbIE XapaKTEpUCTHKHU aucnepcHocTH. Kiaccudukanus AUCIEpCHBIX CH-
CTEM.

Mopyns 2. TepmoarHaMuKa MIOBEPXHOCTHBIX SIBICHUMN

OO0mrast XapakTepuCTHKa MMOBEPXHOCTHOM 3Hepruu. [loBepXHOCTHOE HaTsKeHHE. YpaBHe-
Hue ['mb6ca-I'eapmronbiia sl BHYTpEHHEH YyIelIbHON MOBEPXHOCTHON 3HEpruM (IOJHOU Mo-
BEPXHOCTHOW YHEPTHUN).

Mertox n30eITkOB ['n60ca. @yHnaMmeHTanbHOE a/icopOLnoHHOe ypaBHeHHe [ nb0ca. Yact-
HO€ BbIpakeHHEe ypaBHeHUs [nbO0ca. [loBepXHOCTHO-aKTHBHBIE U MOBEPXHOCTHO-MHAKTHBHBIE
BELIECTBA.

Anres3us u xore3us. YpaBHenue [lrorpe miig pa6otel aare3un. CmaunBanue, 3akoH IOHra.
VYpasuenue [lronpe-FOnra. Pacrexanue »xuakocteid, ko3dduuumeHT pacrekanus mno I'apkuscy.
Dddext Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n aucnepcHOCTh. BiansHue KpUBU3HBI TOBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kamumnspasie spienus. Ypasuenue KenpBuna. Brnusane
JUCIIEPCHOCTH Ha paCTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XMMHMUECKON pEaKkluu, TEMIIEPATYPY
¢dazoBoro nepexoa.

MeToap! oy4eHHs AUCHEPCHBIX CUCTeM. YpaBHeHHe Pebunzepa s paboThl qucnepru-
poBanus. Dbdext PeOunnepa. 'omorenHnas u rereporeHHas KonaeHcanus. ueprust [ méoca o06-
pa3oBaHus 3apojbliia HOBoM ¢a3bl. Kunetnka oOpa3oBanus HOBOM (hazbl.
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Monyns 3. AncopOIIMOHHBIE PABHOBECHS

[Tpupona ancopOUMOHHBIX cuil. AcopOuys ra30B U MapoB HA OAHOPOJHON MTOBEPXHOCTH.
3akon ['eapu. Mogenp u ypaBHenue Jlenrmiopa. Teopust monumosiekysipHoi agcopoumnu bpy-
Hayspa, Ommera, Temiepa (bOT). Onpenenenne yaenbHoi moBepxHoctu MetoioM bIT.

AncopOuusi ra30B U MapoB Ha NOPUCTHIX MaTepuanax. Kinaccudukanus nop no younuny.
Teopust KamUJUTSIPHOUM KOHIEHCAITMH. PacdeT nHTerpaiibHON 1 quddepeHnaIbHON KPUBBIX pac-
npeeneHus oobeMa mop Mo pazMepam.

AncopOuusi Ha MUKpONOPHUCTHIX Marepuanax. [lorennumansuas teopus Ilomsau. Xapax-
TepUCTHYECKas KpuBas azcoporuu. O0001menHoe ypaBHeHue Teopun JlyounnHa o0beMHOTO 3a-
IIOJIHEHUS] MUKpPOIIOp, ypaBHeHHe /lyOuHuHa - PagymikeBuya.

AncopOnusi MOBEpXHOCTHO-aKTHBHBIX BemiecTB. [IpaBuino Jlrokio - Tpaybe. 3aBUCUMOCTh
IIOBEPXHOCTHOT'O HATSKEHUS OT cocTaBa pacTBopa. YpaBHeHue lllumkoBckoro. YpaBHeHus co-
CTOSIHMSI Ta3000pa3HBIX MOBEPXHOCTHBIX (a4COPOLIMOHHBIX) IUIEHOK. Beckl JIenrmiopa.

Mogyns 4. DnekTpudecKkue sIBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3zoBaHus ABOMHOTO ekrpudeckoro cios (IA3C). Ypasuenus Jlunnma-
Ha. DnekTpokanmwuisipHble KpuBble. Teopuu crpoenust [IIC. Pemenue ypaBHenust Ilyaccona-
bonbumana mia quddysuoit yactu [I3C. 1D3C no teopuu LlltepHa, nepe3apsiika MOBEPXHOCTH.

DNEKTPOKUHETUYECKUE SIBICHUS, HJIEKTPOKMHETHUUECKUN NOTEeHUuan. YpaBHeHue ['eabM-
ronpia-CMOITyXOBCKOTO JJISl 3JIEKTPOOCMOca U 3NeKTpodopesa.

Mopyns 5. Kunernueckue cBOWCTBA TUCIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCaXJACHUS YaCTHUI[ C UX pa3sMepoM. Y cnoBus cobmoaeHus 3akona CTok-
ca. CelMMEHTAIIMOHHBIN aHaIU3 MOJIUANUCIEPCHBIX cucTeM. KpuBble pacnpeneneHust 4acTull 1o
pa3mepam. [Ipupomga OpoyHOBCKOro ABMKEHHS. 3akoH DiHinTeiiHa - CmomyxoBckoro. Cuen-
CTBUSI U3 TEOPUU OpPOYHOBCKOTO JBIKEeHUS. CeauMeHTalnoHHO-IUu(Gy3nOHHOE paBHOBECHE,
TUIICOMETPUYECKHUN 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTb U KOATrYJISIUS AUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAs M arperaTuBHas ycToiiunBocTu cucteM. JInodpunbHble u 1modoOHbIe
cucrembl. Kputepuii nmuodunsnoctu no Pebunaepy-lllykuny. JlnopunbHble AucnepcHble cH-
ctembl. Kinaccudukarusi TOBEpXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MHU-
nemnoodpazopanusd. Crpoenne munenn [TAB. ComoOunmmsanus. Kputuueckas KoHIIEHTpanus
MUIIEIUI000pa30BaHMsI, METO/IbI €€ OIpeIeIICHUS.

JInodobusie nucnepcHbie cuctemMbl. DaKTOPBI YCTOMUMBOCTH THMO(OOHBIX CUCTEM. BBICT-
pas u MeaneHHas koarynsuusa. Kuneruka xoarymsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTh YUCIIA
YacTUIl Pa3HOTo Mopsjka oT BpemMeHH. OCHOBHbIE MOJIOKEeHUs Teopuu J[lepsiruna, Jlannay,
®epges, Osepoeka ([AJIDO). PacknuHuBaroliee gaBieHne U ero coctapisomue. Obiee ypas-
HEHUE JUIsl DHEPTUU B3aMMOJEWUCTBUS AUCIEPCHBIX yacTHll. [loTeHIManbHble KpUBBIE B3aUMO-
JecTBUA JyacTull. HelTpann3anronHas U KOHUEHTpanonHass koarynsuus. [Ipasuno ynbie-
Iapau.

Monyns 7. CTpyKTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IUCTICPCHBIX CH-
CTEM

Tunsl cTpykTyp, 00pasyrommxcs B AUCIEPCHBIX CUCTeMax. B3auMocCBsI3b MeXAy BUIOM
NOTEHIMATIBHON KpUBOI B3auMoaencTBus yactull (1o teopuu JJJIPO) u TMIIOM BO3HHMKAIOIIUX
cTpyKTyp. KoarynsinoHHO-TUKCOTPOIHBIE U KOHAEHCAMOHHO-KPUCTAIIIN3ALMOHHbBIE CTPYKTY-
PBI.

Peonornueckuii MeToj HcciaenoBaHusl AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSATHS U HJE-
aJIbHBIE 3aKOHBI PEOJIOrui. MoaenupoBaHue pe0JIOTHYECKUX CBONCTB TEIL.

Knaccudukanusi 1ucCriepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKUM CBOWCTBaM. Bss-
KOCTb HJKHX arperaTUBHO YCTOMUYMBBIX JAUCIEPCHBIX CUCTEM. Y paBHEHMs OWHITeMHa, [ITay-
nuHTepa, Mapka - XayBuHKa. Peosornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U
TBEPI00OPA3HBIX CUCTEM.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Oo0bem
Buabl yueOHoii padoThI
B 3aueTHBIX B akageMmuueckux
eTMHHIAX yacax
OO0wmast TpyA0eMKOCTh M CUUILIHHBI 5 180
10 y4eOHOMY IIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmum (Jlek) 0,89 32
[Tpaktuueckue 3austus (I113) - -
JlabopaTtopusie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
IToaroroBka K J1ab0paTopHBIM padoTaM 1,11 40
Jlpyrue Buapl caMOCTOSTENBHON pabOThI 1,11 40
Buj HTOroBOro KOHTpOJIs: IK3aMeH 1 36
Oo0bem
Buabi yueOHol padoThl
B 3auyeTHBIX B acTponomuue-
eTMHHIAX CKHX Yacax
OO0mast Tpy10eMKOCTh 1M CHUNITUHBI 5 135
10 y4eO0HOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[TpakTnueckue 3anstus (I113) - -
JlaGopatopusbie pabotsl (JIP) 0,89 24
CamocrositesibHas padora (CP) 2,22 60
IToarotoBka K 1ab0paTopHbIM paboTam 1,11 30
Jlpyrue BUJbI CAMOCTOSITENIbHOM PabOTHI 1,11 30
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1 27

AHHOTauA padoyeil NPOrpaMMbl JUCHUNJIMHBI

«AHAJINTHYECKasA XUMHS U PU3MKO-XHMHUYecKHe MeToabl aHaau3a» (b1.5.12)
1. Heab AUCHUIIMHBI - TPUOOpETEHNE 00Y4aAIOIUMHUCS 3HAHUHN 110 OCHOBHBIM I'pyIIaM METO-
JIOB XUMUYECKOTO aHajK3a, HauboJiee MHUPOKO MPUMEHSIEMBIX B MPOMBIIIEHHOCTH U UCCIEH0-
BaTEIbCKOW paboTe, a TakKe KOMIETEHITNH, HEOOXOANMMBIX XUMHUKAM-TEXHOJIOTaM BCEX CICIIH-
aIbHOCTEH JIJIsl pellleHHs] KOHKPETHBIX 33J1a4 XMMHUECKOT0 aHaJn3a.
2. TpebGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIJIMHBI
OBJIAJIETh CIEAYIOUUME oO1ienpodeccuoHanbHbME KommeTeHusaMu (OTTK):
- CITOCOOHOCTBIO M TOTOBHOCTHIO HMCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTHH B TpodeccuoHanbHo aesrenbHoctu (OIMK-1);
- TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJIE XMMHUIECKOMN CBS3H B pa3-
JUYHBIX KJaccaX XMMUYECKUX COCIUHEHUMN JJI1 TOHUMaHUsl CBOMCTB MaTEpHUAIOB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKANUX B okpyxkarorieM mupe (OITK-3);
3HaAmMb:
OCHOBHBIE TTOHATHSI, TEPMUHBI, METOJIbI U IPUEMbI KAYECTBEHHOTO U KOJTMYECTBEHHOTO
XUMHUYECKOTO aHaln3a, TEOPUI0 XUMUYECKUX M (U3MKO-XUMHUYECKHX METOJOB aHaIu3a, MpHH-
IIUTIB Pa0OTHI OCHOBHBIX TPHOOPOB B (DU3UKO-XUMHYECKUX METOJIAX;
ymembw:
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IPUMEHATh NPUOOPETEHHBIE MPAKTUYECKHE HABBIKM B NPO(PECCHOHATIBHOM NEATENbHOCTH s
pellIeHNs] KOHKPETHBIX 33]a4; BJIaJeTh: IOHUMAaHUEM LI€JIeH U aITOPUTMOB XMMHUYECKOTO aHAJIH-
3a, clloco0aMu peleHHs] aHATUTUYECKUX 3a/1a4, OLIEHKOM BO3MOXHOCTEH Ka)kK[I0r0 METO/a aHa-
JM3a, OCHOBAMU METPOJIOTMYECKOM OLIEHKH PE3yJbTaTOB KOJIMYECTBEHHOIO XMMMUYECKOTO aHa-
Iu3a;

6na0ems:

IOHUMaHMEM IieJIell ¥ aNropuTMOB XMMHUYECKOTIO aHAIN3a, CIOCOOaMU PELIEHUs] aHATTUTHYECKUX
3a/1a4, OLIEHKON BO3MOXKHOCTEM Ka)KJ0ro METO/a aHaJIn3a, OCHOBAMU METPOJIOTMYECKON OLEHKU
pE3yJIbTaTOB KOJNYECTBEHHOIO XUMUYECKOT0 aHAJIN3a;

uMems npeocmaeneHue O €IUHON JIOTUKE XMMHUYECKOTO aHalM3a, O MHOTOOOpa3HH METOJIOB
XUMHYECKOIO aHaJIM3a U O KOHTPOJE KAa4eCTBA PE3y/IbTATOB KOJIUYECTBEHHOIO XMMHUYECKOIO
aHaJIM3a.

3. Conep:kanue QM CHUATNINHbBI

Benenue. Ilonstue 06 ananutuueckod xumun (AX) Kak O cucCTeMe 3HAHUMN, MO3BOJIAIOIIEH
YCTaHOBUTBH Ka4E€CTBEHHBIN M KOJUYECTBEHHBIN cOocTaB BenlecTBa. 3agauu AX. AHaIUTHYECKUN
CHUTHAJI KaK HOCUTENh KAYeCTBEHHON M KOJMYECTBEHHON MH(pOopManuu 00 o0bekTe aHanu3a. [1o-
HATHE 0 TPpoOooTOOpe U npobornoaroroBke. OCHOBHbIE TPeOOBaHUS, IPEABABISIEMbIE K METOJIaM
XUMHYECKOTO aHAIM3a. Y CIIOBUS BBIMIOJIHEHUS ONpeAeiIeHUN. AHanuTH4eckas Gpopma, aHaIUTH-
YeCKHe NPU3HAKU. AHAIUTHYECKHUE KIacCU(UKALMN KATHOHOB U aHUOHOB.

Cucremarnueckuid u ApoOHBINA aHanu3. COBpeMEHHBIE METOJbl MISHTH()HUKAINN JIEMEHTOB U
coequHeHui. OpraHM4ecKue aHaJIUTHUYECKUE PEarcHThl B aHAJIN3€ HEOPraHWYECKUX BEILECTB.
PaBHOBecusl B aHATMTUYECKUX TOMOTEHHBIX U I'€TEPOreHHbIX cucTteMax. OCHOBHBIE THIIBI peak-
i, npuMensemMbx B AX (KMCIOTHO-OCHOBHOE B3aMMO/IEHCTBHE, OKUCIIEHHE- BOCCTAHOBIICHHE,
KOMIUIEKCO0OpazoBaHue, ocaxaeHue). OnucaHue paBHOBECHUS AaHAJIUTHUECKUX DPEAKIHM C 1o-
MOIIbI0 KOHCTAHT PaBHOBECHUS. YUeT MOOOYHBIX PEaKIMH ¢ MOMOIIBIO arnapaTa yCIOBHBIX KOH-
CTaHT paBHOBecHUs. Vcronbp30BaHNE YCIOBHBIX KOHCTAHT PaBHOBECHS I ONTHUMU3ALMM aHAJIH-
TUYECKUX PEAKIMH U NMPAKTUYECKUX YCIOBHUH MX BBITOJHEHHA. OCHOBBI METOJIOB KOJNYECTBEH-
HOT'O XMMHUYECKOro aHaimu3a. MeTo/1bl KOJIMYeCTBEHHOT0 aHayln3a. TpeOoBaHus, IpeabsIBIsieMble
K XMMHUYECKHM pEaKLUsAM, MCIOIb3YEMbIM B XMMHUYECKOM aHAJIW3€. JTalbl KOJIMYECTBEHHOTO
aHaiuza. [loHaTrue o rpaBUMETpUYECKOM aHaiu3e. TeopeTHueckue OCHOBBI THTPUMETPUUYECKOTO
ananu3a. [Ipuemsl TuTpoBanus. Pacuersl B TuTpuMeTpun. I'paduyeckoe oroOpaxkeHue mpoiecca
TuTpoBaHus. CKayoK TUTPOBAHUS, TOUKA IKBUBAJICHTHOCTH, KOHEYHAas TOYKa TUTpoBaHusd. [lep-
BUYHbIE U BTOPUYHBIE CTaHJApThl. MeTo KUCIOTHO-OCHOBHOTO TUTpOBaHMs. BbIOOp KHCIOTHO-
OCHOBHOTO MHAMKaTopa. [IpumMeps! onpenenennii. MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHUA. OKHUCIHUTENBHO- BOCCTAaHOBHUTENBHBIM NOTeHUHAN1. PakTOphl, BIMSIOIIME HAa €ro
BeIUM4YUHy. YpaBHeHue HepHcera.

Iepmanranatomerpus. Mogomerpust. ONTUMHU3AIIS YCIOBHIT onpenenenus. MeTos KOMIUIeK-
COHOMETpHUYECKOro TUTpoBaHUs. OCOOEHHOCTH peakiHii KoMILIeKcooOpa3oBaHus (xenaToodpa-
30BaHMs) HOHOB MeTaiioB ¢ DJ[TA. BbiOop onTUMaIbHBIX YCIOBHI KOMILUIEKCOHOMETPUUYECKO-
ro TUTpoBaHusA. TUTpoBaHHE MO METOAY OCaXJIeHUA. MeTposorndyeckas OLIEHKa pe3ysIbTaToB
aHanu3a. VMIHIMKaTOpHbIE U MHCTPYMEHTAJIbHBIE CIIOCOOBI YCTAHOBJIEHUS TOYEK SKBHBAJIEHTHO-
CTH.

BBenenne B Qu3MKO-XMMHYECKHE (MHCTPYMEHTAlbHbIE) METOAbl XHMHUYECKOTO aHaiu3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJIOB aHAW3a. AHAIUTHYECKUI
CUTHaJ Kak MH(opMmaThBHasi (QYHKIHMS cOCTaBa BellecTBAa. MeTo/Ibl KOJIMYECTBEHHBIX H3Mepe-
Hull B ®XMA, ux xapakTepucThka. AHAIUTHUYECKUE U METPOJIOTMUECKUE XapaKTEPUCTUKHU Me-
TOJMK OIIPEIICICHHUS.

4. Pa3aeanl JUCHUILIMHLI 1 BUALI 3AHATHIA

| Buztel yue6HO# paboThl | O6bem
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B 3ayer-
B akanemuue- B actponomuue-
HBIX €/IH-
CKHUX Yacax CKHUX Yacax
HUIIAX

O01mas Tpy10eMKOCTh 4 144 108
AUCHMIJIHHBI 10 YYeOHOMY IJIAHY
AyIMTOpHBIE 3aAHATHS: 2 64 48
Jlexmm (Jlek) 0,5 16 12
JlabopaTtopusie padoTs (JIP) 15 48 36
CamocrositesbHas padora (CP) 2 60 45
CamocTosTeIbHOE H3YYCHUE 5 60 45
pa3/enoB AUCHUIUINHBI
Bua UTOroBOro KOHTPOJIS: 3a4eT € OLEeH- )
Koii (3.0.) i i

AHHOTANUsA pado4eil MPOrpaMMbl JUCHUILIIHHBI
«HnxeHepHnas rpapuka» (b1.5.13)
1. Henb AMCHMIIMHBI - HAYYUTh CTYACHTOB BBIIIOJIHEHHUIO U UTCHUIO YepTeKell U mpaBuUiIaM U
YCIIOBHOCTSIM, IPUMEHAEMbIM Ipu 3ToM (ctangapram ECK/I).
2. TpeGoBaHus K pe3yJbTaTaM OCBOCHHS THCHHMIIJIHHBI
BrimyckHUK 110 HampaBiieHUI0 TOATroToBKU OakanaBpoB:18.03.01. «Xumuyeckast TEXHOJIOTUSD ,
JOJKeH 00nanarh ciaeayoummu oomekynbTypHbiMu (OK) , o6menpodeccuonanbasiMu (OITK)
u npodeccuonansubiMu (ITK) kommnereHsIMHE:
2.1.001eKynbTypHbIE:
- CMOCOOEH K caMoopraHu3anuy u camooopaszosanuto (OK-7).
2.2. ObuenpodeccuoHanbHbIe:
- BJIaJIe€T OCHOBHBIMHM METOJaMH, ClIOCO0aMHU U CPeACTBaMM MOJTyYEHHs, XpaHEHUs, iepepadboT-
K1 MH(OpMaIK, HaBbIKAMH PabOThl C KOMITBIOTEPOM KaK CPEACTBOM YyIpaBiIeHUs WH(pOpMaIlH-
eit (OIIK-5).
2.3.IIpoeccronanbHbIe:
2.3.1. IIpou3BOICTBEHHO-TEXHOJIOTUYECKAS ICSITEIIbHOCTD:
- CI0CcO0CH aHATM3MPOBATh TEXHHUYECKYH0 TokymeHTarmo (ITK-9).
B pe3ynbrate u3yueHus AUCUUILIMHBI OaKalaBp 10JKEH
3HATh:
- c1Oco0BI OTOOPaKEHHS IPOCTPAHCTBEHHBIX (POPM Ha TIIOCKOCTH;
- IPaBUJIa U YCIOBHOCTH NPH BHITIOJIHEHUH YEPTEKEH;
- BUJIbI U3/I€TTNI U KOHCTPYKTOPCKHUX JOKYMEHTOB;
- Ha YPOBHE IPEJICTaBJICHUS XapaKTEPUCTUKU (POPMBI U TOBEPXHOCTHU M3/EIHIA;
yMeThb:
- BBIMOJIHATD M YUTATh YEPTEKU TEXHUUECKUX HU3JIENIUHN C yUETOM JEHCTBYIOIIUX CTaHIapTOB;
- BBINIOJIHATH ¥ UUTATh CXEMbI TEXHOJIOTHUECKUX MPOIIECCOB;
- UCTIOJIb30BATh CPEACTBA KOMITbIOTEPHOM IrpaduKu A1 U3TOTOBJICHUS YEePTEXKEH.
BJIA/1€Th:
- cnoco0amMu ¥ IpUeMaMH U300pakeHus IPEIMETOB Ha MJIOCKOCTH;
- rpaduueckoii cucremoit «Kommacy.
3. Kparkoe cogep:kanue THCHUIINHBI
[TporpaMma AMCHUIUIMHBI BKIIOYAET B ce0st 3 MOy
Monayas 1. U3aemst 1 KOHCTPYKTOPCKHE TOKYMEHThI.
1.1. Buasl u3nenii U KOHCTPYKTOPCKHX JOKYMEHTOB.
Bunaet m3gemuit mo 'OCT: neranp, cOopouHas enuHHIA, KOMILIEKC, KOMIUICKT. Bubl
KOHCTPYKTOPCKUX JOKYMEHTOB: YEpTEX AeTaiu, cOOPOUYHBIH YepTexk, YepTek oOuiero BUja,
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cneundukanus, cxema. lnudpsl KOHCTPYKTOPCKUX HTOKyMeHTOB. KpaTkue cBeeHHsI O CTpOU-
TEJIbHBIX YEPTEKaX.

1.2. Cxembl.

Knaccudukanus cxem no Bunam u tunam. O6o3nauenue cxeM. [IpaBuia BbIMONTHEHUS
CTPYKTYPHBIX M IPUHLUIIHAIBHBIX TEXHOJOTHYECKUX cXeM. CXeMBbI PacIiooKEHHsL.

1.3. ApmaTtypa Tpy6OnpoBoI0B.

Knaccudukanus apMatypsl TpyOONpOBOAOB MO HAa3HAYEHHUIO, IO TUIY NEPEKPBITUS I10-
TOKa pabovel cpelipl, IO CIIOCO0y MPUCOSTUHEHUS K TPYyOOIIPOBOY, IO CIIOCO0Y repMeTH3AIUH
HIMAHACS.

1.4. cku3bl M TeXHHYECKHE PUCYHKH JieTaJleil.

ITocnenoBaTenbHOCTh BBINOJIHEHUS M300pakK€HUI JeTanu: BbIOOpP IJIaBHOIO M300paxe-
HUS; OIpeJesieHHe He0O0XOAWMOro KOJIMYEeCTBa M300paKeHMIA; MOArOTOBKA IOJIA YepTeka K
U300paKEHHUIO JETaI; N300pakKeHUEe OCHOBHBIX BHEUIHMX M BHYTPEHHUX OUEPTAaHUM JeTaiH.
OOmMep eTany MpH BBIOJIHEHUH €€ 3CKu3a ¢ HaTyphl. OdopMiieHne YepTekel U ICKU30B JeTa-
neii. IlpaBuia BeinosHeHUs 1 0POPMIICHHS TEXHUUECKUX PUCYHKOB. O003HaUE€HUsI MaTEepUaIoB.

Mopnyas 2. CoennHeHus JeTaJieil.

2.1. Pe3L00BLBIC U3€IUA M COeIMHEHU .

Pe3nOb1: 0Opa3oBanme, KiaccHUpUKanus, HU300pakeHHe W 0003HAYCHHWE HA YEPTEKe.
Cranpapthble pe3bOoBble nznenus. Omnpenenenue pe3bObl n3MepenueMm. CoenuHeHus aeraneit
6osToM U mmuiIbkoi. Pe3sr0oBbie TpyOHBIE coemnuenus. LlankoBbie coeTuHeHus.

2.2. U300paxkeHus coelMHEHNH 1eTaJIei.

@nanueBsie coeauHenus. llnmumiessie u mmonounsle coequHenns. CoeanHeHus mTHd-
TOM M IIIUIMHTOM. Hepa3beMHble coeaMHEHUs JeTajeil: cBapka, Haiika, cKieuBaHue, oOBajb-
I{OBKA, pa3BaJIbIIOBKA, COETUHEHUE 3aKIICTIKOM.

2.3. 'eomeTpr4ecKkHe XapaKTePUCTHKHU (POPMBI M MOBEPXHOCTH H3JEJIHH.

Pa3mepsl, npaBuia UX HaHECEHUsS Ha uyepTeke. Pazmepbl UCIOIHUTENbHBIE U CIIPABOY-
Hble, rabapuTHbIe, KOOPAUHMUPYIOUIME W YacTHbIC. ba3bl M3MepHUTeNIbHBbIE, KOHCTPYKTOPCKHUE,
TEXHOJIOTHYECKHe, BcrioMoratenbHble. Hanecenue pasmepoB ot 6a3. IlpenenbHble OTKIOHEHUS
pasMepoB TMAJAKUX IUIMHIPUYECKHX MMOBEPXHOCTEH, IOMYCKH, Mocaiaku. JIomyckn M Mocaaku
Uit etaneit ¢ pe3pooit. lllepoxoBaTocTh moBepxHOCTEN AeTaseil, mapameTpsl MEPOXOBATOCTH,
IpaBUJIa HAaHECEHUS MapaMeTPOB IIEPOXOBATOCTH MOBEpXHOCTEN Ha depTexe. [IpenenbHblie oT-
KJIOHEHUS (DOPMBI M paCIIONIOKEHUSI.

Mopnyas 3. YUepreaxn cO0POYHBIX eIUHULL. JJIEMEHThI KOMIIBIOTEPHOI rpadguKu.

3.1.YepTe:xku cOOPOUYHBIX eTMHMIL.

IIpaBuna BeimoNHEHUST U OhOpMIIEHHST COOPOYHOIO YepTeka: BIOOp IJIaBHOTO M300pa-
KEHUS, OINpe/eTeHNnEe KOJIMYeCTBA M300pa’keHHi, HaHECEeHHWE HOMEPOB IO3UIHMH, HaHECEHUe
pa3mepoB (TrabapuTHBIE, YCTAHOBOYHBIC, TPUCOCTIUHHUTEIbHBIE, IKCIUTyaTainoHHbie). Crienndu-
karus. [IpaBuia BEIIOTHEHUS M 0(OPMIIEHHS YepTerka 00ILero Buaa.

3.2. lerasmpoBaHue YepTeKeil COOPOYHBIX eIUHHUIL.

IIpaBuna geranupoBaHus depTexkeil COOpPOUHBIX eMHML. BhlnoaHeHne yepTexeil u Tex-
HUYECKHUX PUCYHKOB JIETAJIEH.

3.3. DileMeHTBhI KOMIILIOTEPHOM rpadukm.

Kommprorepnas rpaduka u permaemsie €0 3anadu. ['paduyeckne 00beKThI, TPUMHUTHUBEI,
aTpuOyThl, cuHTe3 n3o0paxkeHus. [IpeacraBnenne BuaeonHGOpMalUK U €€ MallMHHAs T'eHepa-
usi. CoBpeMEeHHBIE CTaHIAPThl KOMIBIOTEPHOH rpaduku, rpadudeckue SI3bIKH U MeTa(aiiibl.
Peanuzanus anmapatHeIx Moayneil rpaguueckoil cucteMbl. OCHOBHBIE TpapUUECKUE aarOpUTMbI
Ha MJIOCKOCTHU U B NIpOcTpaHcTBe. [IporpaMMHbIe rpagueckue CUCTEMbI U UX IPUMEHEHHUE.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bupl yueOHOI nesITebHOCTH \ B 3aueTHEBIX \ B akan. \ B actponomuu.
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eMHHLIAX yacax yacax
O0mass TpPyA0eMKOCTb JMCHMILIMHBI 110 4 144 108
y4eOHOMY IIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexumm (1ex.) 0,44 16 12
ITpaxtrueckue 3ansatus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrosiTenpHas pabora: 2,335 84 63
KypcoBas pabota 1 36 27
Pacuetno-rpaduueckue paboTsl 0,75 27 20,25
[ToaroTroBka K KOHTPOJIBLHBIM paboTaM 0,25 9 6,75
Jlpyrue Bubpl CaMOCTOSITENBHON pabOThI 0,335 12 9
IToaroroBka u ciaya 3adera 0,335 12 9
By ©TOroBOro KOHTPOJIS 3a4eT ¢ OIEHKOM

1.

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«[Ipurkiaagnasa mexannka» (b1.6.14)
Heau u 3212494 AUCHUNJIMHBI

Heab AUCHUNIMHBI - HAYYUTD CTYIEHTOB TBOPYECKOMY ITOAXOLY K BBIIIOJHEHHUIO
WH)KEHEPHBIX PACUYETOB HA IIPOYHOCTH, )KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKIUH,
JleTaJIe U y3J10B MallUH U almaparos.

2.

TpeOoBaHwMsI K pe3yIbTaTaM OCBOCHUS JUCIIHILTAHBI

N3yuyenne kypca «lIpuknaagnas Mexanuka» no HampasieHuto 18.03.01 Xumuueckas
TEXHOJIOTHUSI CTIOCOOCTBYET MPHUOOPETEHUIO CIICTYIONTUX KOMIIETEHITUH:

CHOCOOHOCTBIO UCTIONIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCLIUIUINH
B nmpoeccuonansHoi aestenproctd (OITK-1);
CIIOCOOHOCTBIO MCIOJIb30BaTh 3HAHUS O COBPEMEHHOM (pr3HuecKkoi KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUH BeIIeCTBa Ui MOHU-
MaH¥UsI OKpYKarolero Mupa u sisnenuit npupoast (OITK-2).

B pesyabTare nzyueHus IMCUMIJIMHBI CTYAEHT 10JI7KEH

3HATb:

OCHOBHBIC YPaBHEHUsS M METOJIbl PEUICHUs 3a/1a4 CONPOTUBIICHUS MAaTEPUATIOB U
JeTajiell MallluH;

OCHOBHBIE METOJbI PACUETOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMYUBOCTh HJIEMEH-
TOB KOHCTPYKIIMI MalllMH U anmnapaToB;

OCHOBBI TEOPUHU pacyera JEeTAICW W y3J0B MAIllUH U annapaToB XMMHYECKOW TeX-
HOJIOTHH.

yMeTh:

IIPOBOJUTH PACUYETHI IEMEHTOB KOHCTPYKLUKA HA OCHOBE METOJ0B COIIPOTHUBIICHUS
MaTepHUaJloB;

PacCUMTBIBATh U KOHCTPYHUPOBATh JETAIN MAIIUH MO HCXOAHBIM JIaHHBIM;
MIPOU3BOJUTH PACUYEThl 10 OCHOBHBIM KPUTEPHUSIM pabOTOCIIOCOOHOCTH U KOHCTPY-
MPOBaHUS JeTAJIEH MAIUH.

BJIAACTh:

HaBBIKAMH pacyeTa COIPOTUBIIEHUS MaTEPUaIOB aHAIMTUYECKUMHU METOIaMH;
HaBBIKAMHU BBIOOpa MaTEPUANIOB 110 KPUTEPUSIM IPOYHOCTH;

pacueTaMu TUIIOBBIX J€Tallell MallliH, IOJb3YSICh CIIpaBOYHOM suteparypoi u I'O-
CTawmu.
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3. Kpatkoe copep:kanue AU CHUILINHBI:
1. BBenenne
Ponp mpenmera «lIpukianHas mexaHuka» B (OPMHUPOBAHUM HMH)KEHEpa XHMMHUKA-TE€XHOJIOTA.
«[IpuxnagHas MexaHHKa» KaK OCHOBA JIJIsl MOHUMaHUs pabOoThI, yCTPOICTBA M OE30MaCHOM IKC-
IUlyaTaluy 000py10BaHHUs XMMUYECKOTO IIPOU3BO/ICTBA.
2. Moayas 1 «Onpeaeiienne peakuuii onop. Pacrszkenue-cxatue».
Paznen 1.1. Onpenenenue peakuuii onop.
AOCOIIOTHO TBEPIIOE TENIO. DIEMEHTHI CTaTUKU. OCHOBHBIE MOHATUS. AKCHOMBI CTaTUKU. Y paB-
HeHus paBHOBecus. CBA3U M UX PEAKIIHH.
Pa3nen 1.2. PacTskeHue-cxarue.
OcHOBHBIE JONYILIEHUS U IPUHLUIIBI CONPOTUBIICHNA MaTtepuanoB. Meron ceuennid. Hanpsoxe-
Hus, nedopmarmu u nepememieHus. 3akoH ['yka. IlocTpoeHne smiop BHYTPEHHHMX YCHIIMH,
HaNpsDKEHUN U nepeMerieHnd. CTaTUYeCKH ONpeNeIMble U CTaTUYECKH HEOIPENEIMbIE 3a/1a-
yy. JluarpaMMbl pacTsKEHUs AJIs IJIACTUYHBIX U XPYNKUX MATEPHAIOB U UX XapaKTEPUCTUKH.
JlonmyckaeMble HanpspKeHUs. Y CI0BUE IPOYHOCTH MIPU PACTSKEHUU (CKATUM).
3. Moayas 2 «Kpyuenune. U3ruo».
Pazgen 2.1. Kpyuenue.
3akoH ['yka npu cnBure. BHyTpenHne critoBbie pakTopsl IpH KpydeHnd. HanpspkeHust B cTepx-
HSX KPYTJIOTO CeYEHUs. Y CJI0BHE IPOYHOCTHU IIPU KPYUEHUH.
Paznen 2.2. U3rud.
I'eomeTpryeckue XapakTEpUCTHKHU IIOCKUX cedeHHU. [IoHATHE 4MCTOro M MOomepeyHoro U3ru-
60B. [IpaBmia MOCTPOCHUS AMIOP TMOMEPEYHBIX CHJI W M3rubaromux MomeHToB. OmpexneneHue
HOpPMaJIbHBIX HAIPsDKEHUH. YcioBUe NpoyHOCTH mpu u3rube. OmnpeneneHue KacaTelbHBIX
HanpspKeHui. PanrionanbHble GOPMBI CEUEHUH.
4. Mopyasb 3 «CJi105kHO€ HANIPSIZKEHHOE COCTOSTHHE).
Paznen 3.1. CrioxxHO€ HaNps>KEHHOE COCTOSIHUE.
OCHOBBI TEOpPUM HAIPSHKEHHOTO COCTOSIHMSI M TUIIOTE3bl NPOYHOCTH. [IOHATHE HanpsHKEHHOTO
coctosiHus. ['1aBHbIE MIIOLIAAKU U TJIaBHble HanpsbkeHus. O0o0meHHbIN 3akoH ['yka. Haznaue-
HUE TUIIOTE3 NPOYHOCTH. [ToHATHE SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB IPOYHOCTH.
Pa3nen 3.2. TOHKOCTEHHBIE COCY/IBI.
ToHKOCTEHHBIE COCY/bI XUMUYECKUX MPOU3BOACTB. OmpeeneHue HanpsHKeHUH o 6e3MOMEHT-
HOM Teopun. OcHOBHbIE nonyuieHus. BeiBoj ypaBHeHus Jlannaca. PacueT TOHKOCTEHHBIX 000-
JIOYEK N0 ypaBHEHHUIO Jlaruiaca ¥ o CTaHIapTU30BAHHON METOIMKE. Y CIIOBHE TPOYHOCTH.
Pa3nen 3.3. Pacuer cxxarbIX cTep:kHEN HAa YCTOWYUBOCTb.
Y CTONYMBOCTD 37€MEHTOB KOHCTPYKIMHA. [ToHATHE KpUTHYECKOH CHITBl U KOA(HUIMEHTa 3anaca
npouHocTu. Pacuer kputudeckoil cuibl o Dinepy. [Ipenenst npumeHumMoct Gopmyisl Dite-
pa. [IpakTudeckuii cnocol pacyera Ha yCTONYNBOCTb.
5. Moayas 4 «/lertanu Mamun».
Pasnen 4.1. CoennHeHMe AeTajeil MamiH.
Knaccugukanus geraneil MalvH U anmapaToB XUMHYECKUX MPOU3BOJCTB. Pe3p00BBIE coeHe-
Hus. Pacuer OONTOBBIX COEIUHEHUI MPHU MOMEPEUHBIX U MPOAOJIbHBIX Harpys3kax. lllmonounsle
coenquHeHus. HazHaueHne n BUIbl INOHOK. PacueT mmoHok Ha cpe3 U cMsAtue. Buasl cBapku.
O6unacte npuMeHeHus. Byl cBapHbIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX U HAXJIECTOYHBIX
IIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COETUHEHUS.
Banbl, ux knaccudukanums u HazHaueHue. Ocu. [IpoeKTHpOBOYHBIE pacyeThl BaJOB U OCEH.
[Mogmunuanku ckonbxeHusd. Matepuansl Briaaapimei. [logqmunuukyn kadenud. [IpuHmunuans-
HOE€ yCTPOICTBO M OCHOBHBIE T€OMETPUUYECKHE pa3Mephl. JJOCTOMHCTBA, HEAOCTATKH U 0071acTH
INPUMEHEHHs MOALIMITHUKOB KaueHus U ckoibxeHus. IlpuBonneie Mydrol. Haznauenne. Knac-
cudukanms MyQT 1Mo IpUHIUIY AeHcTBUS U XapakTepy padoTsl. [lopsaok mogbopa mydt u oc-
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HOBBI IPOYHOCTHOTO PacyeTa.
Pa3nen 4.3. Mexanundeckue nepeaayu.

3y6uarsie nepeaaun. OKpyx’Hoe U paauagbHoe ycmiud. Penykropsl. Onpenenenue u kiaccugu-

kauus. [Ipumepsl cxem pelyKTOpOB.
4. O0beM y4eOHOH TUCIHIIMHBI

B 3aueTHBIX B akanewm.
eMHUTIAX yacax
O01mas TpyA10eMKOCTh JMCHUILIHHBI 10 Y4€0HOMY IUIAHY 4,0 144
AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexmmm (J1) 0,89 32
[TpakTaeckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3aver ¢
OLIEHKOM
B 3aueTHBIX B akagem.
SIMHHIIAX gacax
O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4,0 108
AyYAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmuu (J1) 0,89 24
[TpakTuueckue 3anstus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OLICHKOM

AHHOTauus padoyeii MPporpaMMsbl JUCIUTLIMHBI
«JIEKTPOTEXHHKA M NPOMbILJICHHAA dJIeKTpoHnka» (b.1.5.15)

1. Heub AMCHUNINHBI:
dopmupoBaHue y 00y4yaromUXCcsi KOMIETEHIUH, 00eCeunBaloIUX TEOPETUYECKYIO0 U MPAKTH-
YEeCKYIO MOJrOTOBKY BBITYCKHHKA, YMEIOIIETO BHIOMPATh M SKCIUTYaTHPOBATh JIEKTPOTEXHHYe-
CKHE U 3JIEKTPOHHBIE YCTPOMCTBA, BJIAJICIOIIEI0 HABBIKAMH HCIIOJIb30BAHUS COBPEMEHHBIX HMH-
(OpMaMOHHBIX TEXHOJOTHH JIISI aBTOMATU3UPOBAHHOTO MOJICITUPOBAHMSI M pacy€Ta dJIeKTprye-
CKUX U 3JIEKTPOHHBIX IIETIEH.

2. B pe3yabTare u3yuyeHusi TUCHHMIJIMHBI 00YYalOLIUIicsl MO MporpaMMe G6aKkajiaBpuara

AO0JIZKEeH OBJIA/IETh CJEAYIOIMMMH KOMIeTeHIHAMU:

ObwexkyromypHoie:

- CIOCOOHOCTH K CaMOOpraHu3auu 1 camoodpazosanuio (OK-7).
Obwenpogeccuonanvhule:

- TOTOBHOCTb HCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (hHM3MYecKOi KapTUHE MHUpa, MPo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUH BEIIECTBA IS MOHUMaHUS OKpPYKaro-
mero Mupa u siBinenui npupost (OIMK-2);

- BJIaJICHHE OCHOBHBIMH METOJAMH, CIIOCOOAMHU M CPENICTBAMH MOJTYUYCHHS, XPAHCHUS H
nepepaboTKki MH(pOpPMALKMK, HaBBIKAMH PAaOOTHl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIIpPaBJIECHUS
urdopmarnueit (OI1K-5).

B pe3ysabTare 0CBOeHHS] TMCHHUILIMHBI 00y4alOMiics 10JIKeH:
3namo:

- OCHOBHBIE TOHATHSI, ONIPECIICHHUS U 3aKOHBI JIEKTPUYECKHX IIeTICH;

- METOJbl MOJICIMPOBAHMs, aHAJIN3a U pacuéTa LEeneil MOCTOSTHHOTO U NMEPEMEHHOI0 TO-
KOB, METOJIOJIOTHIO JIEKTPOTEXHUUECKUX U3MEPEHUI;
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- YCTPOWCTBO M MPUHIMIIBI pabOThI JIEKTPOTEXHUUYECKOIO U JIEKTPOHHOI0 000pyr10Ba-
HUS, TPAaHC(HOPMATOPOB, INEKTPHUUECKUX MAIIUH, UICTOYHUKOB MTUTAHUSI.

Ymemn:

- IPUMEHATh TEXHOJOTUU MOJEJIMPOBAaHUS, aHAJIN3a, pacuéTa U dKCIUTyaTalluy 3JIEKTPH-
YECKHUX CeTeH, TPOMBILIIIEHHOI0 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUYECKOE M 3JCKTPOHHOE O0OpYAOBaHHE JJS PELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOIMYECKUX MPOLIECCOB U IIPOU3BOACTB.
Bnaoempw:

- METOJIaMU MOJIEJIMPOBAHUS U PacU€Ta 3JIEKTPUUECKUX U DJIEKTPOHHBIX LETIEH;

- HaBbIKAMH TPAKTHYECKOW palbOThI C 3JIEKTPUUECKOH ammapatypoil W 3JIEKTPOHHBIMHU
YCTpOMCTBaMHU.

3. Kparkoe cogepixanue 1uCUMNIHHBI
Beenenne. Ilpeamer, OCHOBHBIE MOHATHSA, METOJOJIOTUS 3JIEKTPOTEXHUKH M DJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aiadyd U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKHU U
TEXHOJIOTUH.
Mopayas 1. DnekTpuyecKkue nemnu
1.1.  OcHoBHbIe ompejejieHHsI, ONIMCAHUS MAapaMeTPOB M METOA0B pacyéra 3jeKTpuye-
CKHX Lemneil.
OCHOBHBIE TIOHATHUS U 0003HAYEHMSI HNEKTPUUECKUX BEJIUYMH U 3JIEMEHTOB JIEKTPUUECKUX Iie-
neid. OcHOBBI 3ekTpobOe3onacHocTU. OCHOBHBIE TOHSTHS TEOPUHU AJIEKTpuueckux uemnen. Oc-
HOBHBIE IIPUHIUIIBI, TEOPEMBI U 3aKOHBI AEKTPOTEXHUKHA. MeToabl MOAEINPOBAHUS, aHAJIN3A U
pacuéra JIMHEWHBIX IEKTPUUYECKUX LeNel MOCTOSIHHOTO TOKa.
1.2. DuekTpuyeckue u3MepeHus U MpudopsbI.
MeTtoibl U3MEpEHUs NIEKTPUUECKUX BEIMYMH: NPSIMbIE U KOCBEHHbIE. AHAJIOTOBbIE 3JEKTPOU3-
MepuTeNbHble U IU(POBBIE 3JIEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHLIUI JAEHCTBH, 00IacTH
IpUMEHEHHUs. VI3MepeHne >JeKTPUYECKUX BEJIMYMH: TOKOB, HANPSKEHUM, COMPOTHBIICHUH,
MOIIIHOCTH U DHEPIHH.
1.3. AHanau3 v pacyéT JUHEHHBIX lenell mepeMeHHoro ToKa.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTYy1a, YacToTa, HayanbHas (a3za) CUHycouIaidbHbIX (GyHKUMN. MrHOBeHHOE,
cpeaHee M JCWUCTBYIOIIEE 3HAYEHHS MEPEMEHHOTO CHUHYCOMJAIBHOTO TOKa (HANpPSKEHUS M
O/1C). AKTHUBHOE, PEaKTUBHOE U MOJHOE CONPOTUBJIEHMS BETBU. MOIIHOCT B IEMSIX NEPEMEH-
Horo Toka. Koaddumuent momHoctu (cos([))) u ero TeXHUKO-25KOHOMUYecKoe 3HadeHue. [1pu-
MEHEeHHEe alreOpbl KOMIUIEKCHBIX YUCEN B 3JeKTpoTexHHKe. KomImiekcHbI MeTo pacuéra Ju-
HENHBIX LENEN NMepeMeHHOoro Toka. bajanc MOIIHOCTH B LIENAX NEPEMEHHOTO Toka. Pe3oHaHc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LEensaX. Pe3oHaHC HAaNpspKeHUH M TOKOB. AHalu3 U pacuér TpeX-
(a3HbIX Lenel NepeMEeHHOT0 TOKa. ABTOMaTH3UPOBAHHOE MOJICIMPOBAHHUE U PacU€T JIeKTpUYe-
CKUX M JJIEKTPOHHBIX (makeTsl mporpamm MultiSim, Mathcad, Excel).
Mopayb 2. D1eKTPOMArHUTHBIE YCTPOIMCTBA M 3JIEKTPHYeCKHe MAIIUHBI
2.1. Tpancpopmartopsl.
Haznauenue u o6sacti npuMeHeHHs TpaHchopMaTopoB. YCTpOHCTBO U MPUHIMN ASHCTBUS O1-
Ho(azHoro TpanchopmaTopa. AHAIU3 IEKTPOMATHUTHBIX MPOLIECCOB B TpaHCc(opmaTope, cxe-
Ma 3amenienus. [lorepu sHepruu B Tpancpopmarope. BHelrHre xapakTepucTHKY.
2.2. ACHHXPOHHBbIC MALIUHBI.
YCTpoiCTBO M MPUHIMI JEHCTBHS Tpex()a3zHOTO aCHHXPOHHOTO ABUTATENs. MexXxaHWdecKue u
paboune XapakTepUCTUKU. DHEepreTuueckue auarpammbl. [1ycKk aCHHXpPOHHBIX JABHUraTesei ¢ Ko-
POTKO3aMKHYTBIM U (pa3HbIM poTOpoM. PeBepcupoBaHuie U peryliupoBaHue YacTOThI BpaIlleHUs.
Mopayasb 3. OCHOBBI 3JIEKTPOHHKH
3.1. DuieMeHTHas1 0a3a COBPEMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
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[TonynpoBoHUKHU. YCllOBHBIE 0003HAYEHMS, IPUHLIMI IEHCTBUSA, XapaKTepPUCTUKN U Ha3Haye-
HUE TOJYIPOBOJHUKOBBIX AMOJOB, TPAaH3UCTOPOB, TUPUCTOPOB. MHTErpasbHbIE MUKPOCXEMBI,
UX Ha3zHaueHue, Kjaaccu(uKanus 1 MapKUpOBKa.
3.2. ACTOYHNKH BTOPUYHOTO 3JIeKTPONMTAHUSA U YCUIMTEIH YIeKTPHYECKUX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBINPSAMHUTENN: KIaCCU(PHUKALMS, OCHOBHBIE IMapaMeTpbl, CXEMbl U IPHH-
UM paboThl BBIIPAMUTENS. Dnekrpuueckue GuibTpbl. Kinaccupukanus 1 OCHOBHBIE XapaKTe-
puctuku ycunurenei. OOpaTHbIe CBSI3U B onepalMoHHbIX yeunureasix (OY), ux BausHUE Ha na-
paMeTpbl U XapaKTepUCTHKH ycusuTess. OCHOBHBIE THIIBI ycuiuuTeneil Ha 6aze OVY.

4. O0bEM y4eOHOIl U CIUTITHHBI

VI cemectp
Buabl yueOHo# padoThl 3au. ex. AKazeM. dac.
OO0masi Tpya0eMKOCTb IMCHHIIJIHHBI 5 180
10 y4e0HOMY IIAHY
KonTakTHas padora: 1,3 48
Jlexuunu (JIek) 0,4 16
Jlaboparopusie paboTs (JIP) 0,9 32
CamocrosiTtesbaas pa6ora (CP): 2,7 96
KonTtposbHbIe pabOThI 1,1 40
Pedepar 0,6 20
W3ydenue pa3aenoB IUCHUTIINHBI 1 36
Buj HTOroBOro KOHTPOJIA: SK3aMeH 1 36

VI cemecTp
Buabi yueoHoii padoThI a4, e, Actp. uac.
O0mas TPya0eMKOCTh IMCHHILJIHHBI 5 135
1o y4e0HOMY ILIAHY
KonrakTHasi pabora: 1,3 35,1
Jlexruu (JIek) 0,4 10,8
JIaGopatopusbie pabotsl (JIP) 0,9 24,3
CamocrositesbHas padora (CP): 2,7 72,9
KonTtposnbHbie paboThI 11 29,7
Pedepar 0,6 16,2
N3yuenune pa3nenoB TUCIUIUIMHBI 1 27
Bua uToroBoro KOHTpoOJIsi: SK3aMeH 1 27

AHHOTaNUs Y4eOHOH NPOrpaMMbl JUCHHUILIMHBI
«be3onacHocTth xku3HenesTeabHocTn» (b1.5.16)
1. Heap qucuumiaunabl - GpopmupoBanue npodecCHOHATBHONW KYIbTYPhl 0€30MacHOCTH,
Mo/ KOTOPOW MOHUMAETCS TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH MCIIOIB30BaTh B Mpodeccruo-
HAIBHOU JEATEeIbHOCTH MPUOOPETECHHYIO COBOKYITHOCTh 3HAHMIA, YMEHUN U HABBIKOB Ui 00Oec-
neyeHus: 0e30macHOCTH B cepe mpodecCHOHATBHON AESITEIPHOCTH, XapaKTepa MBIIUICHUS U
[IEHHOCTHBIX OPUEHTAIIUH, MPU KOTOPBIX BOMPOCHI O€30MACHOCTH PACCMATPHUBAIOTCS B KaUECTBE
MPUOPHUTETA.

2. B pe3ysibTaTe 0cBOEHUS AUCHMILIMHBI CTYIEHT J10JI7KEeH:
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3Hamy:

-- OCHOBHBIE TEXHOC(EPHBIEC OACHOCTH, MX CBOWCTBA U XapAKTEPUCTUKH;

-- XapakTep BO3JCHCTBHS BPEIHBIX U ONACHBIX ()AaKTOPOB HA YEJIOBEKAa U MPHUPOAHYIO
Cpemy, METO/IbI 3aIUThI OT HUX MPUMEHHUTENBLHO K cepe cBoeil mpodeccHoHanbHOM e TenbHO-
CTH

ymemy:

-- UACHTU(PUIIMPOBATH OCHOBHBIE OMTACHOCTHU CPEJIbl OOUTAHUS YEIIOBEKa;

-- OLICHUBATh PUCK MX PEAJIN3aliH, BEHIOUPATh METOABI 3AIUTHI OT OMIACHOCTEH MPUMEHH-
TEIBHO K cdepe cBoel nmpodecCHOHaTBbHON NeATeIbHOCTH U CIIOCOOBI o0ecredeHus: KoMmpopT-
HBIX YCJIOBUM KU3ZHEIEATEIbHOCTH

gnademsn:

-- 3aKOHOJIATEIbHBIMH U TPABOBBIMH aKTaMHU B 00JIACTH 0€30MacCHOCTH U OXPaHBI OKPY-
JKarouie cpepl, TpeOOBaHUIMH K O€30MacCHOCTH TEXHUYECKHX pEeriiaMeHTOB B cdepe mpodec-
CHOHAIILHOM JESITCIHFHOCTH,

-- Coco0aMu U TEXHOJIOTHSIMH 3aIUTHI B YPE3BBIYANHBIX CUTYAIIHX;

--[TIOHATUIHO-TEPMUHOJIOTMYECKUM alapaToM B 00JacTH 0€3011aCHOCTH;

-- HaBbIKaMU paloHaIN3aul IpodecCHOHaIbHON NESTEILHOCTH C LEeNbI0 00eCcTIeueHHs

0€30MaCHOCTH U 3aIUTHI OKPYKAIOIIEH CpeIbl.

N3ydenne xypca 0€30MaCHOCTH KU3ZHENEATENLHOCTH NpPU TMOJATOTOBKE OakanaaBpoB IO
TEXHUUYECKUM HAIpaBJICHUSIM IHOJATOTOBKM U CIIELUAIBHOCTSAM HAIIPaBICHO Ha MpUOOpEeTeHue
cnenyromux komnerenuut OK-3, 4, 7, 9; OIIK- 6, I1K-5.

3. Kparkoe coaep:kanue JUCHUIINHBI.

1. Beenenue B OezomacHocTh. OCHOBHBIE MOHSATHS M ONpefesieHus. besomacHocTh U
YCTOWUYMBOE Pa3BUTHE.

2. Yenosek u TexHocdepa. CTpykTypa TeXHOC(HEpPbI U €€ OCHOBHBIX KOMIIOHEHTOB.

CoBpeMeHHOE COCTOsSIHUE TeXHOC(HEPH U TEXHOCPEPHOU OE30MaCHOCTH.

3. UnenTtudukanus u BO3JeiCTBIE HA YEIOBEKAa BPEIHBIX U OMACHBIX (DAKTOPOB Cpebl
oburtanus.

Knaccudukanus HeraTuBHbIX (DaKTOPOB cpelibl OOMTaHUS YelloBeKa. XMMHUYECKHE Hera-
TUBHbIE (PaKTOpHI (BpeIHbIe BellecTBa). MexaHnyeckue U akyCTU4ecKHe KojeOaHus, BUuOpanus
U IIyM. DIEeKTPOMAarHUTHBIE U3NIydeHus U mojis. MoHusupyromue u3inydeHune. DNeKTPUIeCcKuil
ToK. OnacHble MexaHuueckue (paxtopsl. [Iporieccsl ropeHus 1 MokapoB3pbIBO-  OMACHBIE CBOM-
CTBAa BEILECTB U MaTepuanoB. CTaTH4eCKOe IEKTPUIECTBO.

4. 3ammTa 4enoBeKa U cpeibl OOMTaHUS OT BPEJHBIX U ONACHBIX (PAKTOPOB MPUPOJIHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OCHOBHBIE TPUHITUTIBI 3ALTUTHL. 3alIUTa OT XUMUYECKUX U OMOJIOTMYECKUX HETATHBHBIX
¢dakTopoB. 3anUTa OT YHEPreTUYECKUX BO3ACUCTBUN U (u3nueckux mnojeil. Obecneuenue 6e3-
OIAaCHOCTH CHUCTEM, pabOTaIOIIKX MO/ JaBlieHHeM. be3omacHoCTh 3KCITyaTaluu TpyoornpoBo10B
B XMMUYECKOW MPOMBIIIIEHHOCTH. be3onacHas skcrryaranus KOMIPECCOPOB. AHANIU3 U OLIEHH-
BaHHE TEXHOTEHHBIX U MPUPOIHBIX PUCKOB.

5. OGecneueHrne KOMPOPTHBIX YCIOBUM JUIsl )KU3HU U JI€ATEIbHOCTH yesioBeka. [lonsaTue
KOM(DOPTHBIX MU ONTHUMAJIBHBIX YCIOBUI. MUKpOKIUMAaT nometnieHuii. OCBeIIeHne U CBETOBAs
cpelia B IOMEIICHHH.

6. Ilcuxodusnonornyeckre 1 SproHOMHUECKUE OCHOBBI O€30MTACHOCTH.

[lcuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHUSI, BIUSIONINE Ha 0€30MacHOCTh. Buabl u
YCIIOBUS TPYAOBOU AEATEIBHOCTH. DPrOHOMHYECKHE OCHOBBI O€30MIACHOCTH.

7. Upe3BbIUaiiHbIE CUTYallMd U METO/IbI 3AIIIUTHI B YCIOBHUSAX UX pEeATU3allUH.

O6ume ceenenus o YC. Toxap u B3pbIB. ABapuu Ha XUMUYECKH OMACHBIX 00BEKTaX.

Pannanmnonnsie aBapuu. [IpubGopbl paanaimoHHONW, XUMUYECKON Pa3BEIKUA U JO3UMETPH-
4eCKOro KOHTpoJis. UpesBblyaiiHble CUTyallud BOGHHOIO BPEMEHM. 3alllUTa HACEJIECHMS B UpE3-
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BBIYAMHBIX CUTYaIUsAX. Y CTOMYMBOCTh ()YHKIIMOHUPOBAHUS 0OBEKTOB SKOHOMUKH B YpPE3BbIUAMA-
HBIX CUTYyaI[UsX.

8. YmpaBieHue 6€301acCHOCTHIO KU3HEICATCILHOCTH.

3aKkoHO/JATeNIbHBIE U HOPMATHBHBIE IPABOBBIE OCHOBBI YIIpaBieHHUs O€30MacHOCTHIO
KU3HEACITEIIBHOCTH. DKOHOMUYECKHE OCHOBBI YIIPaBJICHH 0e30macHOCThI0. CTpaxoBaHHUE PUC-
koB. ['ocynapcTBeHHOE yIipaBieHuEe 0€301aCHOCTHIO.

4. O0beM yueOHO# JUCUMIIJIMHBI

Buy yae6HO# paboThI B 3aueTHbIX enuHunax | B akagewm. yacax
OO01masi TpyA0eMKOCTh 1M CHUILIHHbI 4 144
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexkun 0,89 32
JlaGopaTopHbIie pabOThI 0,44 16
CamocrosiTejibHasi paboTa 1,67 60
IToaroToBka K KOHTPOJIBHBIM paboTaM 1,11 40
[ToaroroBka K 1a00paTopHBIM paboTam 0,56 20
Bua uTOroBOro KOHTpOJIsi: YK3aMeH 1,0 36

Bun yae6HOM paboThI B 3aueTHbIx enuHunax | B acrpan. yacax
O0mas TPyA0eMKOCTh JHCIUILTHHBI 4 108
AyIUTOPHBIE 3aHITHS: 1,33 36
Jlexkuun 0,89 24
JlabopaTopHbie paboThI 0,44 12
CamocTrosiTesbHasi padora 1,67 45
[ToaroroBka K KOHTPOJBHBIM paboTam 1,11 30
[ToaroroBka K 1a00paTopHEIM paboTam 0,56 15
Bua HTOroBOro KOHTPOJIsi: IK3aMeH 1,0 27

AHHOTanus padoveil NPOrpaMmbl AU CHUIIIHHBI
«IIpouecchl n annapatbl XuMu4ieckoi Texnosuorun» (b3.5.17)

1. Heab IMCHUANIMHBI:
BMECTE C KypcaMH OOIIeH XUMUYECKON TEXHOJIOTUH, XUMUUYECKHUX MPOIIECCOB U PEAKTOPOB U JIP.
CBs3aTh OOIIEHAYYHYIO M OOIIEHH)XEHEPHYIO MOATOTOBKY XMMHKOB-TEXHOJOTOB, YTO HEOOXO-
JUMO TIpY MOATOTOBKE OaKalaBpoOB MO JAHHOMY HalpaBJICHUIO JUIsl HAYYHO-UCCIIEe10BaTEIbCKON
Y TIPaKTUYECKOM pabOThI HA IPEITPUITUSIX.

2. B pesyabraTe H3y4eHHs THCIUIIHHBI 00YYAKOIIUICS MO MporpamMMe dakajaBpuara
JAO0JI7KEeH OBJIAETh CJIeXYIOIMMI KOMIIETEHIMAMM:
Obwenpogheccuonanvrvimu (OIIK):
— CMOCOOHOCTHIO M TOTOBHOCTBIO HCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX M C-
UIUTHH B ipodeccuonansHoi nesirensaoctr (OT1K-1);
— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O COBPEMEHHOU (DPU3MUECKON KapTHHE MHUpa, MPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEMIECTBA /I IOHUMAHHS — OKPYXKAIOIIEro
mupa u sBieHuid npupos (OI1K-2);
— TOTOBHOCTBIO HCITOJIb30BaTh 3HAHHS O CTPOCHHUU BEIECTBA, MPHUPOJE XMUMHUYECKOU CBSI3U B
pPa3IMYHBIX KJAcCaX XMMUYECKMX COEIMHEHHH I MOHMMAaHHUs CBOMCTB MaTepuUalioB U MeXa-
HH3Ma XUMHYECKHUX MPOIECCOB, MPOTEKAMKX B oKpykarorem mupe (OITK-3).

B pe3yabTare 0CBOCHUSI AUCHMILINHBI 00yYaIOIIMIACH JOJIZKEeH:

3unamey:
- OCHOBBI TEOPHUH MEPEHOCA UMITYIBCA, TEIJIa ¥ MACChl; IPUHIIUIIBI (PU3UIECKOTO MOJICTHUPOBa-
HUS IIPOLIECCOB; OCHOBHBIE YPABHEHUS ABUKEHUS KUIKOCTEHN; OCHOBBI TEOPHUH TEILIONEpPEIauH;
OCHOBBI TEOPUHU MacCONEpeaud B CUCTEMax CO CBOOOJIHON M HETOJBUKHON TpaHHIICH pa3aena
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(a3; TUIIOBBIE MTPOLECCH XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOLIME AINApaThl U METOABI UX
pacuera;
- METOJBI MOCTPOEHUSI SMIUPUYECKUX U TEOPETUYECKUX MOJENEH XMMHUKO-TEXHOJIOTMYECKHX
IIPOLIECCOB.
Ymemo:
- OIPEIENATh XapaKTep ABM)KEHUS KUAKOCTEH U ra30B; OCHOBHbBIE XapaKTEPUCTUKU IIPOLIECCOB
TEIUIO- U MaccoIlepeiaul; pacCUMThIBATh apaMeTpbl U BBIOMPATh anmaparypy A1 KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;
- paccuuTHIBaTh OCHOBHBIC XAPAKTEPUCTUKU XUMHMKO- TEXHOJIOTMYECKOIo Ipolecca, BbIOUpaTh
palOHAIBHYIO CXEMY.
Bnaoemu:
- METOJJaMH TEXHOJIOTHYECKUX PACUETOB OT/EIbHBIX Y3JIOB U JIeTalleil XUMUYEeCKOT0 000py10Ba-
HUS;
-HaBBIKAMH ITPOCKTUPOBAHUA TUIIOBLIX allllapaToOB XUMHYECKOH IMPOMBIINIJIICHHOCTH;
- METOJAMH OIIPEJIEJIEHUS] PAllMOHATIBHBIX TEXHOJOTHUECKUX PEKUMOB pabOThl 000pYy10BAHUS.

3. Kpartkoe conepkanue TuCHMIIMHBI

Moayas 1. 'uapoaguHaMuvecKkre NPoOLecchl M anmaparbl XMMU4ecKoi TexHoJoruu. Oc-
HOBBI TCOPUU SIBJICHUI nepeHoca. O6HII/I€ 3aKOHOMCPHOCTHU THAPOJUHAMUKH, TCIIOIICPECAaun U
macconepenaun. Kuakoctu u rasel. 'uapoaunamuka. Teuenue B TpyOax u kaHanax. [lomoGHoe
npeoOpazoBanue ypaBHeHus HaBbe-CTokca. bespasmepHble nepeMeHHbIE - KPUTEPUU TUAPOAU-
HamMuyeckoro nonobus (Oinepa, PeiitHonbiaca, ®pyna, FOMOXpPOHHOCTH), HMX (QHU3UUECKUI
CMBICJI; MapaMCTPUICCKUC KPHUTCPUH. KpI/ITCpI/IaJII)HOe YPaBHCHHUEC JABUKCHUA BSI3KOM KHUIOKOCTH.
Bei0op ckopocteil motokoB. Ilepemerienue *uAKOCTEH U ra3oB ¢ NOMOILBIO MAIllMH, [TOBBIIIA-
IOLUX JJaBJICHHUE.

Mopayas 2. TensioBbie Npouecchl ¥ aNNapaTbl XUMHYECKOM TEXHOJIOTHH.
OCHOBHBIE TEIUIOBBIE TMPOIIECCHl B XMUMHUUYECKOU TexHosoruu. [uddepennmanbnoe ypaBHEHUE
nepeHoca >Hepruu B (hopme TenaoTel. KOHBEKTHBHBIN MepeHOC TemaoThl. PaauaHTHBIN Temso-
nepeHoc. Teronepenaya B TOBEPXHOCTHBIX TEIJIOOOMEHHUKAX.

Mopnyas 3. IIponecchl u annmaparsl pa3fieJeHHs1 TOMOTeHHBIX cucTeM. (OcCHOBHBIE Mac-
€c000MeHHbIE Mpo1ecchl).
OcHoBBI MaccOOOMEHHBIX MporieccoB. uddepeHnnanbHoe ypaBHEHHE KOHBEKTUBHOTO IIEPEHO-
ca Macchl B OMHapHBIX cpefax. Macconepenada. MatepuanbHblii OalaHC HEPEPHIBHOTO YCTa-
HOBHMBIIErocs mporecca. Pacuer MaccooOMEHHBIX POLIECCOB U alapaToB sl CUCTEM C OAHUM
pacupenensieMbIM KOMIIOHEHTOM.
PacueT nonepeuHoro ceyeHus (JuaMerpa) KOJOHHBI; IPEIeNbHO JOMYCTUMAas U 3KOHOMUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUTOIIHON (ha3bl. OCHOBBI pacyeTa BBICOTHI MACCOOOMEHHBIX aInapaToB
C HETPEPHIBHBIM U CTYNEHYaThIM KOHTaKTOM (pa3. OOmire MpUHIMIIBI YCTPOHCTBA U Ki1accuu-
Kallus armapaToB /Uil MaCCOOOMEHHBIX MPOIIECCOB B CUCTEMax «ra3(map)->KuakocTby. OcoOeH-
HOCTH KOHCTPYKIUI abcopOepoB. OCHOBBI pacyeTa U anmnaparsl s AUCTUIUIALNH.

Mopnyas 4. OcHOBHBIE rHAPOMexaHnYeckne npoueccol. IIpouneccsl n annmaparsl pasje-
JICHUA I'€TEPOr€¢HHbIX CUCTEM.
Pa3nenenue )xuIKUX U ra30BbIX FETEPOTEHHBIX CUCTEM B I10JIE CUJI TSDKECTH. TeueHue yepes He-
MOABUKHBIC 3CPHUCTBIC U IICEBAO0KNKCHHBIC CJIIOH. (DI/IJ'H)TpOBaHI/Ie CyCHeHSI/Iﬁ 1 OYHCTKa ra3oB
OT IbLIeH Ha QUIbTpax.

4. O0beM y4eOHOI TN CHUNITHHBI
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Bcero V cemectp VI cemectp
Bunsr yae6HoI paboTh 3au. Ak, uac. | 3ad. en AK. 3au. Ax. e,
enl. gac. el.
OO0uasi Tpy10eMKOCThb M C-
HUITMHBI 10 Y4eOHOMY ILIa- 10 360 5 180 5 180
HY
KonTakTHas padora: 3,56 128 1,78 64 1,78 64
Jlexumu (Jlek) 1,78 64 0,89 32 0,89 32
[Tpaxtrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
CamocrosiTesibHasi paboTa 4,44 160 2,22 80 2.22 80
(CP):
CamocrosTenbHOE U3yUYEeHHE 4,44 160 2,22 80 222 80
pa3aesioB AUCIUILTUHBI
Bug uMTOroBOro KOHTPOJIA: 5 72 1 36 1 36
IK3aMeH
Bcero V cemectp VI cemectp
Bunet yueGHoi paboThl 3au. Acrtp. Ja. e Acrtp. 3au. Acrtp.
erl. yac. e yac. erl. Jac.
OO0umast Tpy10eMKOCTh M C-
HMIJIMHBI 10 y4edHomy miaa- | 10 270 5 135 5 135
HY
KonTakTHas padora: 3,56 96,12 1,78 48 1,78 48
Jlexruu (JIek) 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3anstus (I13) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4,44 120 2,22 60 222 60
(CP):
CamocTrosTenbHOE U3yUYEeHHE 4,44 120 2,22 60 2,22 60
pa3aenoB AUCIUILTUHBI
Buja uTorosoro KoOHTpoOJIS: 5 54 1 27 1 27
IK3aMeH

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«O0mas xummnuyeckasi texnosuorus» (b1.5.18)

1. Heap aMCUMIJMHBI — TIOJyYeHHWE 3HAHWK B O00JNacTH pealu3alud XHUMHKO-
TEXHOJOTHYECKHUX MPOIECCOB C YUETOM (PU3UKO-XMMHUECKUX 0COOEHHOCTEW MPOTEKAoLUX pe-
aKIWi, BRIOOpA ONTUMANIBHBIX YCIOBHI peaTu3yeMbIX MPOIIECCOB, BEIOOPA A (DEKTHUBHBIX peak-
TOpPOB, NPUOOPETEHHSI HABBIKOB B COCTABJIEHUU MaTepUAIbHBIX U TEIUIOBBIX OallaHCOB, B pacueTre
MPOLIECCOB U PEAKTOPOB Ha OCHOBE MAaTE€MaTUYECKOrO0 MOJEIMPOBAHMS, MOJTYyYEHUs 3HAHUU B
obyactu pa3paboTKH SHEprocOeperawmmux XuMUKo-TexHojgorndeckux cucteM (XTC), 6e30t-
XOJIHBIX U MAJIOOTXOJHBIX TEXHOJIOTUI HA IPUMEPE COBPEMEHHBIX MPOU3BOJICTB.

2.B pe3yabTare wu3y4YyeHHs] JUCHHMIUIMHBI oOydawuuiics 1o
0akajaBpHUaTa q0JIKEH:

Obnadams cnepyrommmu oodmenpodeccnonanbHbiMu (OITK) u mpodeccnoHanmbHBIMU
(ITK) xoMIieTeHUUSIMU:

— CHOCOOHOCTBIO U TOTOBHOCTHIO MCIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTHH B TpodeccroHansHol aesrensaoctu (OIMK-1);

nporpamme
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— CHOCOOHOCTBIO MPUHUMATh KOHKpPETHbIE TEXHHUYECKHE PELICHHS MPHU pa3paboTKe TEeXHOJIO-
TMYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPENICTBA U TEXHOJIOTHU C YY€TOM 3KOJIOTHYe-
CKUX nociencTBuit ux npumenenus (I1K-4).

3namo:

— OCHOBBI TEOPUM XUMHUYECKHUX IIPOLECCOB U PEAKTOPOB;

— METOJOJIOTHIO MCCIIEIOBAHUs B3aMMOJCHUCTBUS XUMUYECKHUX IPEBPALICHUN MU SIBICHUUN
nepeHoca Ha BCeX MacIITaOHBIX YPOBHSIX;

— MeTOJMKY BbIOOpa peakTopa U pacuéra npoliecca B HeM;

— OCHOBHBIE PEAaKIIMOHHBIE TPOLECCH U PEAKTOPHI XUMUYECKOM U OMOTEXHOJIOTHH;

— OCHOBHbBIE€ NPHUHIMIIBI OPTaHU3alMM XUMHUYECKOIO IPOU3BOJCTBA, €r0 HEPAPXUUECKYIO

CTPYKTYPY, METOJIbl OLIEHKHU 3(PPEKTUBHOCTH IPOU3BOJICTBA;

— OCHOBHBIE XMMUYECKHE ITPOU3BOCTBA.
Ymemn:
— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKH XMMUYECKOIO MIPOLIECCa;
— BBIOpaTh PAMOHAIBHYIO CXEMY IPOU3BOJICTBA 33JJAHHOTO MPOYKTA;
— OIICHUTH TEXHOJIOTHYECKYIO 3(h(HEeKTUBHOCTH POU3BO/ICTBA;
— BbBIOpaTh 2P PEKTUBHBII THUII PEaKTOpa;
— TPOBECTU pacyeT TEXHOJIOTMYECKUX MapaMeTpOoB I 3aJaHHOTO IIPOLEecca;
— OIpEJeNHTh MapaMeTPhbl HAWIYYIIEH OpraHu3aluy Ipoliecca B XUMUUECKOM PEAKTOPE.
Braoemy:
— Meroxamu aHanu3a () (HEeKTUBHOCTH pabOTHl XUMUYECKUX ITPOU3BOICTB;
— METOJIaMH pacueTa U aHaJIKu3a IPOLECCOB B XMMUUECKUX PEAKTOPAaX, ONPEIEICHUs TeX-

HOJOTHYECKUX IMOKa3aTeleH;

— METOAaMU BbIOOpa XMMUYECKHX PEAKTOPOB.

3 Kparkoe cogepxxanue 1uCHUHMIIIHHBI

Mopayasb 1. Xumuyeckasi TeXHOJIOTHSA M XMMHYeCKOe IPOU3BO/ICTBO

1.1. OcHOBHBIE OINpeAeNICHHS U MOJI0KEHHUS.

XuMudeckasi TEXHOJIOTHUS - HayKa 00 SKOHOMMYECKH, SKOJIOTUYECKH U COLIMAIbHO 000cC-
HOBAHHBIX CIOCO0ax M IMpoleccax NepepaboTKU ChIPbsi C U3MEHEHHUEM €ro COCTaBa M CBOMCTB
IyT€M MPOBEACHUS XUMUYECKUX U (PU3UKO-XUMUYECKUX MPEBPALICHUI B MPEAMETHI MOTpediie-
HUS ¥ CPEJCTBA NMPOoU3BOoACTBA. OOBEKT XUMHUECKOW TEXHOIOTUHU - XMMUYECKOE TPOU3BO/ICTBO.
MexoTpacieBoil XxapakTep XMMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKHX MPOU3BOJICTB M
XUMHUYECKON TEXHOJIOIMU. MecTO XMMUYECKON TEXHOJIOIMH B POMBIIIIICHHOH cepe 1 MeTo0B
XUMHYECKON TEXHOJOTUU B HEXMMHUYECKHUX OTPACisAX MPOMBIIUIEHHOCTH. MeTo/Ibl XUMUYECKON
TE€XHOJIOTUM — CUCTEMHBIM aHaJIU3 U METOJbl MAaTEMATUUYECKOTr0 MoAeaupoBaHusa. CHCTEMHBIN
AQHAJIN3 CIIOXKHBIX CXEM M B3aUMOJCHCTBUI 3JIEMEHTOB CXEMbI — IOHITHE U COJIEP)KAaHUE METO/IA.
PU3nYECKOEe U MATEMAaTUYECKOE MOJEIMPOBAHNE, ONIPEACIICHNE U OCHOBHBIE IIOHATHS, UX MECTO
B HMHXEHEPHO-XMMHUYECKUX MCCIEIOBAaHUSAX M pa3paboTkax. MecTo M 3HAUeHHE HAaTypHOTO
BBIUMCIUTEIBLHOTO KCIIEPUMEHTA.

Copep:xanue 1 3ajauu yueOHOIo Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[TonsiTHE O XMMUYECKOM MPOU3BOJICTBE KAaK O CUCTEME MAIlIMH U anapaToB, COETUHEH-
HBIX MAaTE€pPHAJIbHBIMU U HEPT€TUYECKUMH MTOTOKAMHU, B KOTOPBIX OCYIIECTBISAIOTCS B3aUMOCBSI-
3aHHbIE XUMHYECKHE MpeBpalleHust U (U3NYECKue MpoIecChl MepepaboTKH ChIPbsl B MIPOIYKTHI.
MHOro(yHKIIMOHAJILHOCTh XMMHUYECKOTO MTPOU3BO/ICTBA - MOJyYEHHE NMPOJYKTOB, SJHEPro- U pe-
cypcocOepekeHne, MUHUMHU3allusl BO3IEHCTBUS Ha OKpY»Karolyio cpeny. Obmas cTpykTypa Xu-
MHYECKOT0 MPOM3BOJICTBA - COOCTBEHHO XMMHMYECKOE MPOU3BOACTBO, XPAHEHUE CHIPhS U TPO-
TYKIMH, TPAHCTIOPT, CUCTEMBI KOHTPOJIA U 6e30macHOCTH. OCHOBHBIE OJICUCTEMBI XMWY €CKOTO
IPOM3BOJICTBA - MOJATOTOBKA CBHIPbSI U MaTEpHANIOB, XUMUYECKHE U (U3UKO-XUMHUECKHUE IIpe-
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BpallleHUs. BBIJICJICHUE MPOJIYKTOB, 00€3BPEKUBAHUE YTHIIM3ALMS OTXOJOB, TEIJIO- M SHEPro-
oOecrnieyeHre, BOJOIOATOTOBKA, YIPABJIEHUE IPOU3BOJACTBOM. OCHOBHBIE TEXHOJIOTHUYECKUE
KOMITOHEHTHI - ChIPbE, BCIIOMOTaTeJIbHbIE MaTepHalbl, OCHOBHOW U TOTIOJHUTEIbHBINA MPOTYKTHI,
OTXOJIbI, SHEPTeTUYECKUE PECypChl, 000PYAOBaHHE, CTPOUTEIbHBIE KOHCTPYKIIMH W MPUOOPHI,
IIPOU3BOJICTBEHHBIN MIEPCOHAIL.

KadecTBeHHbIE W KOJIMYECTBEHHBIE MOKA3aTEIM XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJIO-
TMYECKHE TOKa3aTelld - MPOM3BOAUTEIHHOCTh U MOIIHOCTH MPOM3BOJICTBA, BBIXOJ MPOIYKTA,
pacxoaHbie KOAPOUIIUEHTHI 10 CHIPHI0 M YHEPTHH, HHTCHCUBHOCTH MPOIECCOB, KA4eCTBO MPO-
IyKTa; YKOHOMHUYECKUE MOKa3aTeIu - cCe0eCTOUMOCTh MPOIYKTa, MPUBEICHHBIC 3aTPAThI, YIElb-
HbIE KalHUTAJIbHBIC 3aTPaThl, MPOU3BOAUTEIBHOCTh TPY/AA; IKCILTyaTallMOHHBIE IOKAa3aTeau -
HAJEKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHMSI CUCTEMBbI, YYBCTBUTEIBHOCTb, PEryIUpYye-
MOCTb M YIPaBJIIEMOCTb IIPOLIECCA; COLMAIbHBIE [TOKA3AaTEIN - BO3JCHCTBUE HA OKPYKAIOLLYIO
cpeny, 6€30MacHOCTh OOCITY)KHBaHUs, CTENIEHb MEXaHU3allUK U aBTOMATU3ALIUH.

1.3. CeippeBbie pecypchl, BOJIa M 3HEPTUSI B XUMUUECKOM IIPOU3BO/ICTBE.

Knaccudukanus chlpbeBBIX PECYpCOB MO PA3IUYHBIM MPU3HAKaM - (a3oBOMY COCTOS-
HUIO, TIPOMCXOXKICHUIO, HICTOYHUKaM. MUHEpaIbHOE ChIphe (PYIIbl U TOJIE3HBIE HCKOIAEMBIE),
OpPraHUYECKOE MPUPOIHOE ChIphe (FOPIOYHE HMCKOIMAeMbIe), PACTUTEIHHOE U >KMBOTHOE CHIpPBE,
BTOPUYHOE CHIPHE - MX HCIOJB30BaHUE U MyTH mepepaboTku. OCHOBHBIE CIIOCOOBI TTEPBUYHOMN
00paboTKH ChIphsl (OOOTaICHUE, OYHMCTKA, MOATOTOBKA K TPAHCIIOPTUPOBKE M IEpepaldoTKe).
[TonsiTHE, CYITHOCTH W TIPUMEPHI YIUIYOJICHUSI UCTIOIB30BAHUS CHIPhS, KOMOMHUPOBAHUS TIPOH3-
BOJICTB U KOMIUIEKCHOW NepepaboTKU CHIPBS.

3HaYeHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOJACTBaX. VICTOUHMKHU BOJBI.
TpebGoBanus Kk TeXHOJIOTUYECKOW U ObITOBOM Boje. [IpombliieHHass MOATOTOBKA BOJABI U METO-
JIbI €€ OUMCTKHU OT mpuMeceil. OCHOBHBIE METOJIbI KOHTPOJIS Ka4eCTBA BOJbI. DKOHOMHUS BOJIOTIO-
TpeOaeHus B Mpou3BoACTBE. BO100OOPOTHBIE CHCTEMBI.

Bunbl 1 UCTOYHMKY SHEPTrUU B XMMHUYECKOW MPOMBIIUIEHHOCTH. Macmitabel notpediie-
HUSL U cIOcOObI YMEHbIIIEHUS SHepreTuueckux 3atpar. CyIIHOCTh U MPUMEpPHl pEreHepalu u
peKyITiepauy SHeprui. JHEPrOTEXHOJIOTHUECKUE CUCTEMBI. BTOpUUHbBIE YHEPTETUUECKHE PECyp-
CBI.

Moayan 2. TeopeTnueckue 0OCHOBbI XHMUYECKHX MPOILECCOB U PEAKTOPOB

2.1. OcHOBHBIE ONIPEAEIECHUS U MOJ0KEHUS

OU3NKO-XUMHUYECKUE 3aKOHOMEPHOCTH XHUMHYCCKHX TPEBPAIICHUNA - CTEXHOMETpHYC-
CKHe, TepMOJIMHAMUYeckie, KuHeTndeckue. [lokazarens XMMHUYECKOTro MpeBpalleHus - CTeIeHb
MpEBpAICHHs], BBIXOJ MPOAYKTa, HHTErpaibHas U auddepeHuanbHas CeIeKTUBHOCTH, CKOPO-
CTH peaklliy U MpeBpalleHUs PeareHTOB.

2.2. XUMHUYECKHE TPOIIECCHI.

Onpenenenve. Knaccudukanuss XMMHUECKUX IMPOLIECCOB MO Pa3IMYHBIM IpU3HAKAM -
XUMHUYECKUM (BHJl XMMHUYECKON pEaKIuu, TePMOJNHAMUYECKUE XapaKTEPUCTUKH, CXeMa Tpe-
BpailleHui) 1 (pa3oBbIM (YUCIIO U arperaTHOe COCTOsTHUE (a3).

I'oMorenHsIii xumuueckuid mporecc. OnpeneneHne U npuMepsl. BiusHue XUMHUYECKUX
MPU3HAKOB M YCIIOBUH MPOTEKaHUs Ipolecca Ha ero nokasaresnu. Crioco0bl MHTEHCU(PUKAIUH.
[TonsiTrie onTUMaNbHBIX TeMrieparyp. OnTuMaabHbIe TEMIIEpPaTyphl il OOpPaTUMBIX M HEoOpa-
TUMBIX 9K30- M SHJOTEPMHUYECKUX PEAKIINH.

I'eteporeHHblli (HEKATAIMTUYECKHUI) XUMHUECKUU mporiecc. OnpeneneHue u MpuMepHI.
CtpykTypa mpoliecca U ero coctapistomue (craguu). Habmrogaemass CKOpOCTh XMMUYECKOTO
npesparenns. O0mactu (pexuMbl) MPOTEKaHUS MpoIlecca, JUMUTHPYIOIAs CTaIus.

I'eTeporenHslii XuMHUUYECKHi Tporecc "ra3 (KUIKOCTh) - TBepaoe". OOOCHOBaHME, IO-
CTPOCHHE U aHAJIM3 MAaTEMAaTUYECKOW MOJENH Uil peakiui ropeHust (Mojaenp "CKUMaromasics
chepa") u TonoxuMmuueckoi (Mozaenpb "¢ HeB3ammoercTByomuM sapom"). Habmrogaemas cko-
pPOCTh TIPEBpAIICHUS, BPEMsl MPEBPAICHUS U IMyTH UHTCHCU(DUKAINY TSI Pa3IMYHbIX o0nacTei
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MIPOTEKaHUs IIpoLiecca.

I'eteporennsiii xuMuyeckuil nmporecc "raz (KUAKOCTH) - KUJIKOCTh". OOOCHOBaHME, T10-
CTpOCHHE U aHaIM3 MaTeMaTtuyeckoil moaenu. Habmonaemasi ckopocThb MpeBpatieHust 1 00J1acTi
npoTekanus npouecca. [yt nHTeHCHpUKanuy sl pa3IMyHbIX PEKUMOB IIpoIiecca.

Karanmurnueckuit nmpouecc. OmnpeneneHue, kiaccudukanus, mpuMepsl. | eTeporeHHbIi
KaTaJin3 Ha TBEpJOM Kataiu3aTope. O00CHOBaHUE, TOCTPOCHHE U aHAIN3 MAaTEMaTHUECKOW MO-
JIeJIA Ha KaTaIUTUYECKON MOBEPXHOCTU U B MMOPUCTOM 3epHe KaranuzaTopa. Habmonaemas cko-
pOCTh IpEBpAIllCHUs U 00JacTU MpoTeKaHus npouecca. CTENeHb UCIIOIb30BAHUSI BHYTPEHHEN
noBepxHocTu. [lyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

OnpeneneHne U Ha3HAYEHHE XMMHUUYECKOrO0 peakTopa. PeakTopsl B XUMHUYECKUX U HEXU-
MHUYECKUX OTPACIIAX MPOMBIIUIEHHOCTH. O030p TUIIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIC
3JIEeMEHTHI (peakIMOHHAs 30Ha, YCTPOMCTBA BBO/A M BBIBOJIA, CMEIICHHUSI, pa3/IeJICHHs U pacmpe-
JIEJIEHUS TIOTOKOB, TEIJIOOOMEHHbIE 3JIEMEHTBI), OCHOBHBIE MPOLIECCHI U SIBIICHUS B HUX.

CucremaTu3zaius MpoIecCOB B XMMHUYECKOM PEAKTOpe MO MaciiTady HX MpOTeKaHUS:
XUMHUYECKasl peaklus, XUMUYECKUN TPOLECC B JIEMEHTAPHOM 00BbEME, IPOLECCH B PEAKIIMOH-
HOM 3JIEMEHTE U B PEAKTOPE B IIEJIOM, - UX B3aUMOCBSA3b U HMEpapXuUyecKas CTPYKTypa MaTeMa-
TUYECKOW MOJIeNu Ipouecca B peakrope. [Ipumepbl nporieccoB B pa3iMuHbIX BUJIAX XUMHUYECKUX
pEaKkToOpoB.

Knaccudukanus mporeccoB B peakTopax Mo pa3inyHbIM MPHU3HAKAM - BHJI XUMHYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHToB (CXeMa JIBXKEHUSI PETeHTOB Yepe3 PeaKkTop, CTPYK-
Typa IOTOKOB B PEAKIIMOHHOMN 30HE), OpraHU3al|sl TEIIOBBIX IIOTOKOB (TEIJIOBOM PEXKUM, CXeMa
Ter1000MeHa), CTallMOHAPHOCTD IpoIecca.

O60cHOBaHME U MTOCTPOCHUE MaTEMaTHYECKOW MOJIENU IIpoLiecca B peakTOpax pasiInuyHo-
ro TUNA KaK CHUCTEMbI YpaBHEHHI MaTE€pHaTbHOTO U TEIJIOBOTO 0alaHCOB Ha OCHOBE JAHHBIX O
CTPYKTyp€ MOTOKa, XUMUYECKUX MPEBPAIICHUSX, SBJICHUSAX MEpPEeHoca Tella U BEeIIeCTBa M UX
B3anMojeiicTBun. CucreMaTusanus U Kiaccu(uKalus MaTeMaTHYeCKUX MOJENEel MpOoIecCCOB B
peakTopax.

N3otepMuueckne mponecchl B XMMHUYECKOM peakTope. BiusHHe CTpyKTypbl MOTOKa
(ueanbHOE CMEIIEHNE U BBITECHEHHE), CTAllMOHAPHOCTHU Ipoliecca (MPOTOYHBIM U NEepUOoaAnYe-
CKHIi), TapaMeTpOB U YCJIOBUI MPOTEKaHUs Mpoiiecca (TeMreparypa, KOHIIEHTpaIlus, JaBJleHue,
00BeM PEaKIIMOHHOM 30HBI, BpeMs), BUJa XUMUYECKOW peakuuu (mpocTas U clIoxKHasi, oOpaTu-
Masi 1 HeoOpaTHMas) U ee mapaMeTpoB Ha MPOo(UIN KOHIEHTpAIlMi U MOKa3aTelH Mmpoliecca B
peakTope (CTeneHb NPEeBpaIIeHUs, BBIXO/ IPOJAYKTA, CEIEKTUBHOCTD Mporiecca). OCHOBBI pacue-
Ta npouecca B peakrope. Conocraienue 3(p(HEeKTHBHOCTH MPOLIECCOB B peakTopax, ONMUChIBae-
MBIX MOJIEJISIMU UACAIbHOTO CMEIIEHUS U BHITECHEHUS.

Heunzorepmuueckue mpoueccsl B XUMHYECKUX peakTopax. Opranuzaius TeIIoBbIX MOTO-
KOB M PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenue temmnepaTypbl, KOHIEHTpAIU U CTe-
MIEHU MPEBPAIIEHHs] B PEaKTOPE B PEXKUMAX UICAIbHOTO CMEIICHUS U BBITECHEHUS, aquadbaruye-
CKOM U ¢ TeruiooOMeHoM. CBs3b TeMmepaTyphl M CTEIECHU IMPEBpAIleHUs B aauabaTHUYecKoM
npouecce. ConocraBieHHe ¢ U30TEPMUUYECKUM PEXKUMOM. YHCIO M yCTOHYMBOCTH CTallMOHAP-
HBIX PEKUMOB B PEAKTOPAX UACAITBHOTO CMEILICHHUS.

2.4. [IpoMBINUIEHHBIE XUMUYECKHAE PEAKTOPBI.

Ha koHKpeTHbIX mpuMepax MPEeIMETHO PAaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJTUTHUECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTHKU U OCOOEHHOCTH PEKUMA, 00JIACTH MCTIOIH30BAHHUS.

Moayab 3. XuMu4eckoe MPOM3BOACTBO, KAK XMMHUKO-TEXHOJOTMYeCKasi cUCTeMa
(XTO).

3.1. CTpyKTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTHYECKON CUCTEMBI.

XuMHYEeCKOe MPOU3BOJICTBO Kak XUMHUKO-TexHojornueckas cucrema (XTC). I[lonsitue
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cucteMbl u XTC. CoctaB XTC: anmeMeHThl, cBsi3H, oacucTeMbl. JnemeHThl X TC, kiaccuduka-
1M M0 BUAY MPOLIECCOB M Ha3HaueHUIo. TexHosjorudeckue cBsi3u aeMeHToB XTC (morokn).
[TocnenoBarenpHast, mapajielibHas, Pa3BETBICHHAs, TOCIIEI0BATEIHbHO-00BOAHAs (Oaiinac), 00-
paTHas (PELMKIT) TEXHOJIOTHYECKHUE CBs3H. VX cXeMbl U Ha3HAYCHHE.

Onucanne XTC. Buasl moaeneit XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJICTM - XMMHYECKass CXeMa M MareMaTudeckas mojenb. ['padudeckue monenu - (GyHKIUO-
HaJIbHAsI, TEXHOJIOTHYECKasl, CTPYKTYpHasi U Apyrue (cnernuaibHble) cxembl. Haznauenue, npu-
MEHEHHE U B3aUMOCBA3b MOJIEIICH.

3.2. Anammuz XTC.

[Tonsitue, 3amaun u pe3ynprathl aHanuza XTC - cocrosinue XTC, maTepuanbHbIil U TEI-
JIOBOM OanaHChl, MOKa3aTeNId XUMUYECKOTO MPOU3BOJICTBA.

CaoiictBa XTC Kkak cHCTEMBI: B3aUMOCBSI3aHHOCTb PEKMMOB AJIEMEHTOB, pa3jInyUe OIl-
TUMAJIbHOCTH AJIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHUE CTAllMOHAP-
HBIX PEKUMOB U JIP.

MatepuanbHbIi U TEIIOBOM OanaHchl. MeTOIMKA COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u terioBbix 6aancoB XTC u ee moacucrem. OCoOEHHOCTH pacuera OalaHCOB B CXeMax C pe-
koM. @opMbI IpeicTaBlIeHUs 0aTaHCOB (TaOIUIIbI, TUArPAMMBI U JIp. ).

MatepuanpHbIid OallaHC IS MACCOOOMEHHBIX M PEAKIMOHHBIX AJIEMEHTOB. M cmob3oBa-
HUE CTEXMOMETPUYECKHX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OaJaHCOBBIX COOTHOIICHHUHU.
CTexuoMeTpru4ecKue COOTHOLICHUS M WX Pa3HOBUIHOCTU. CTENEeHb UCIOIb30BAHMS CHIPbEBBIX
pECypcoB.

OHTaNbIUMHBIN, SHEPreTUUYECKHUM (110 MOJTHON PHEPIUM) U HKCEPreTUUEeCKUil OanaHchl U
KIIJI. Ix conocTraBieHue 1 ncnoiab3oBanue B ananuse XTC.

3.3. Cunres XTC.

ITonsiTe m 3anaum cuHTe3a (mocrpoennss)) XTC. OcHoBHBIC 3Tanbl pa3spadoTKu
XTC. Pojib MaTeMaTHYECKUX U IBPUCTUYECKUX METOI0B.

OcHoBHble kKoHIIenMHU npu cuHTe3e XTC: moJHOe UCTIOIB30BAHUE CHIPHEBBIX U SHEpIe-
TUYECKUX PECypCcOB, MUHUMHU3AIUS OTXOJIOB, ONTUMAJIbHOE HCIOJIb30BaHWE ammaparypbl. Mx
coJlep’kaHue M crocoObl peanu3anuu. KoMOMHUpOBaHHBIE TPOU3BOJCTBA, COBMEIIEHHBIE MPO-
11€CChI, BTOPUYHBIE SHEPTETHUECKUE PECYPCHI, SHEPTOTEXHOJIOTMUECKHE CUCTEMBI, ITepecTpanBa-
embie XTC, 3aMKHYTBIE, MaJTOOTXOAHbIE TTPOMU3BOJICTBA - UX TIOHATHUS, OCOOEHHOCTH U MIPUMEHE-
HUE.

OpHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa PEeKYyNepaTHBHOTO TEMJI000MEHa, CH-
cTeMa pas3/ieJieHus] MHOITOKOMIIOHEHTHOI cMecH, cucTeMa peakTopoB. OCHOBBI IMOCTPOEHUS UX
ONTUMAIBHOU CTPYKTYPbI

Moay.as 4. [IpoMbllvIeHHbIE XUHMHYECKHE MIPONU3BO/CTBA.

XWMHYECKHE MPOU3BOJICTBA PACCMATPUBAIOTCS MPEAMETHO KaK pean3aliis U3Y4eHHBIX
TEOPETHUYECKUX OCHOB XMMHUKO-TEXHOJIOTHUECKUX MporeccoB U XTC, KOHUENIUA MOCTPOEHUs
BbicokOa(phexTrBHON XTC. OCHOBHOM aKkIEHT Jienaercs Ha PU3NKO-XMMHYECKHE OCHOBBI KOH-
LEMUHUNA TOCTPOEHUS TEXHOJOTMUECKOW CXEMbI MPOU3BOJICTBA U €ro nojacucrtem. [IponsBoactso
cepHoM kucaoThl. [Ipom3BoacTBo ammuaka. [Ipou3BOACTBO a30THOM KHUCIOTHL. [Ipon3BoacTBO
CTUpOIIA.

Monayasb 5. CoBpeMeHHbIe TEHACHIMHA B PA3BUTHN XUMHY€CKOM TEXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMHUUYECKOW TPOMBIIIUIEHHOCT B MUPE U TEHJICHIIMH €€ Pa3BUTHUSL.
[TepcnekTMBHBIE HICTOYHUKH CBIPBS U dHeprun. Kimactepuzarus XUMUYIECKON TPOMBITTUICHHOCTH.
CoBMerieHHble Mporiecchl. [ nOkue u mepecTpanBaeMble TEXHOJIOTHYECKHE cXxeMbl. HoBbie XH-
MHUKO-TEXHOJIOTUYECKHUE MPOLIECCHl U CITOCOOBI MOTyueHus: NpoAyKToB. HaHoTexHoI0r .

4 O0beM yueOHOH THCHMIIINHBI
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. B 3aueTHEBIX B akazmewm.
Buabl yueOHo# padoThI
eINHUIIAX qacax
OO01asi TpyA0eMKOCTh JMCUHMILIHHBI 10 Y4eOHOMY ILIAHY 7 252
Konrakthas patdora (KP): 2,22 80
Jlexumu (Jlek) 0,89 32
[Tpaktuueckue 3ansatus (I13) 0,89 32
Jlaboparopusie 3ansaTus (J1ad) 0,44 16
CamocrositesbHas padora (CP): 3,78 136
IK3aMeH
Bua koHTpOJIA: 3aUeT / IK3aMeH 1 (36)

. B 3aueTHEBIX B acTponom.
Buabl yueOHoii padoThI
€AMHUIIAX yacax
O01asi TPy10eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 7 189
Konrakrnasi padora (KP): 2,22 60
Jlexuunu (JIek) 0,89 24
[Tpaktuyeckue 3ansatus (I13) 0,89 24
JlaGopaTophsbie 3ansaTus (J1ab) 0,44 12
CamocrosiTesnHas padora (CP): 3,78 102
JK3aMeH
Buja konTpoJIsi: 3a4eT / IK3aMeH 1 27)

AHHOTaNUs padoyeil NPOrpaMmbl AUCHUILIHHbBI
«CucreMbl ynpaBjieHnsl XUMHKO-TeXHOJoru4eckumu npoueccamm» (b1.5.19)

1. eab AucuMIJIMHBI — J1aTh 0a30Bble 3HAHUS 10 TEOPUH CHCTEM YIPABIEHUS XMMMKO-
texHosornueckumu npoueccamu (CY XTII), npuBUTH HABBIKKM U YMEHHE aHAJIN3a CBOMCTB
XTII kak OOBEKTOB YNpaBJIEHHUS M MPAKTHUECKOTO MPUMEHEHMSI TEXHUYECKHX CpECTB
yIpaBJIEHUS.

2. B pe3yabTaTe m3yyeHusi AUCHUIIMHBI 00y4YaIOIIHUIiCs MO MporpaMme 0akajiaBppuara
JMOJIKEH:

Obaaoams cnenyromumu obmenpodeccruonanbubiMu (OIIK) u npodeccroHanbHbIMU
(ITK) xoMmieTeHIIUsIMU:

- BJIZICHMEM OCHOBHBIMHM METOJIaMH, CIIOCOOaMH U CpeACTBAMU IOJyYEHUs, XPAHEHUS,
nepepaboTku HMH(pOpPMAlKK, HaBBIKAMH PabOThl ¢ KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBJIECHUS
undopmarmeit (OI1K-5);

- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTH TEXHOJOTMUYECKUH MpOIeCC B COOTBET-
CTBHH C PEMVIAMEHTOM U HCIIOIb30BATh TEXHUYECKUE CPEICTBA NIl U3MEPEHUSI OCHOBHBIX Iapa-
METPOB TEXHOJIOTHYECKOTO MPoIlecca, CBOMCTB ChIpbs 1 mpoaykuuu (I1K-1);

- CIIOCOOHOCTBIO BBISIBIISITh M YCTPAHATh OTKJIOHEHUS! OT PEKUMOB pabOThl TEXHOJIOTHYE-
CKOT'0 000pYIOBaHUsI U TapaMeTpoB TexHoornyeckoro mporecca (ITK-11);

3namo:

- OCHOBHBIE TOHATHUS TEOPUU YIIPABIICHUS;

- CTaTHYECKHE U JUHAMHUYECKHE XapaKTePUCTUKH OObEKTOB yIIPaBJICHHUS;

- ocHOBHbIE BUbI CAY U 3aKOHBI PETyIUPOBaHUS;

- TunoBble CAY B XMMHUYECKON MPOMBIIIJIEHHOCTH;

- METOJbl U CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOTMYECKUX I1APAMETPOB;

- ycrorunuBocTth CAY;

- OCHOBHBIE MOHATHS O HeMUHEHHBIX CAY, peneiHbIX cUCTEMax, JOTMYECKUX aITrOpUT-
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Max YyIpaBJeHUs, aJalTUBHBIX U ONTUMAJIbHBIX CUCTEMAaX YIPABJICHHUS;

Ymems:

- OIPENENATh OCHOBHBIE CTATUYECKHUE M JIMHAMUYECKHE XapaKTepUCTHUKU OOBEKTOB
yIpaBJICHUS;

- BBIOMPATH PALIMOHAIBHYIO CUCTEMY PEryJIMpPOBaHUS TEXHOJIOTHYECKOTO Mpoliecca;

- OlleHUBaTh ycTounBocTh CAY;

- BBIOMpPATh KOHKPETHBIE TUIIBI TPUOOpoB 11 tuarHoctuku XTI,

Braoemy:

- METOJAMHU T€OPHHM aBTOMATUYECKOTO PETYIMPOBAHMS, OPraHU3ALMM U pacyéTa CUCTEM
ONTUMAJIBHOTO YIPABJICHUS MPOLECCAMU XMMMUYECKON TEXHOJOTMM MaTepHajioB U IpUOOpOB
3JIEKTPOHHOW TEXHUKHU U HAHOAJIEKTPOHUKH.

3. Kparkoe cogepxanue 1 CHUMIIMHBI

Moayab 1. OcHOBHBIE MOHATHSI YIPABJICHUSI XMMHKO-TEXHOJOTHYECKHUMH MPOLeC-
caMH.

3HaueHHE aBTOMATUYECKOIO YIPABICHUS JJI1 PA3BUTHUSI XUMUYECKOM IPOMBIIIJIEHHOCTH.
OcoOeHHOCTH YIIpaBJIEHUS XUMUYECKUM TMPEANPUATHEM U XUMUKO-TEXHOJIOTMUECKUM MpOIieC-
coM. TexHUKO-IKOHOMUYECKUIl 3(PPeKT BHEAPEHHUS] aBTOMAaTU3UPOBAHHBIX CUCTEM YIPABICHUSI.
Ponb cucrem ynpaiieHust B odecrieueHun 0€30MacHOCTH XMMUYECKOT0 IIPOU3BOJICTBA U OXPaHbl
OoKpykarlen cpeasl. OCHOBHbIE TEpMUHBI U onpeneneHus. Mepapxus ynpasieHus. OCHOBHbIE
npuHUMIBL yrpaieHus. Knaccuduxanus cucrem ymnpasineHus DyHKUMOHaNbHas CTPYKTypa
CAY. IlokazaTenu kauyecTBa yIpaBJICHUS.

MopayJib 2. OcHOBBI TeOpHH ABTOMATHY€CKOI'0 YIIPABJICHHUS.

Maremarunueckue mogenu CAY. Jlunamuueckue xapakrepuctuku CAY. Ucnons3oBanue
orepanuoHHoro ucuncienus Juist ananuza CAY. Tunossle tuHaMuueckue 3BeHbs. BpeMeHHble
U YaCTOTHBIE XapaKTePUCTHKU. DKBUBAJIIEHTHbIE TPE0OPa30BaHUs CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTb JUHEHHBIX CAY ¢ oOpaTHOH cBs3bto. Kitaccugukanyst 1 OCHOBHbIE CBOMCTBA OOBEKTOB
ynpaBiieHusl. MeTobl onpe/esieH st CBOMCTB 00BeKTOB yrpaBieHus. OCHOBHBIE 3aKOHBI pery-
JIUpoBaHus. Perynsaropbl Ha OCHOBE HCKYCCTBEHHBIX HEMpPOHHBIX ceTeil. L{udpossie u podact-
HbIE CHCTEMBI yIpaBiieHHs. BbiOop 3aKoHa peryaupoBaHus U ONpeeseHHe ONTUMANIbHBIX Mapa-
METPOB HACTPOMKHU MPOMBILUIEHHBIX PETYISTOPOB.

Mopnyas 3. U3mMepeHne TEXHOJOTHYECKUX NMAPaMeTPOB XMMHMKO-TEXHOJIOTHYECKOIo
npoiecca.

I'ocynapcTBeHHas cucteMa MPOMBIIUIEHHBIX MPUOOPOB M cpeAcTB aBTomaru3anuu. Oc-
HOBHbBIE€ TEPMHHBI U ONpeeeHUsI MeTpoIoruu. Meroasl uamepenuil. CpecTBa H3MEpUTENIbHOM
TEeXHUKH, MX CTaTUYEeCKHEe U AMHaMuueckue cBoicTra. [lorpemHocti usmepenuii. CriocoOsl me-
penaun uHGOpMaIMK Ha paccTostHue. Oprauu3anus JucTaHuoHHON nuarHoctuku XTII. M3me-
pEHHE OCHOBHBIX TEXHOJOTHYECKHX MapaMeTpoB: JABJICHHs, TEMIIEPATyphl, pacxoia U KoJude-
CTBa, YPOBHSI KUJAKOCTH M CBHIIyYUX MaTEpUAIOB, COCTaBa U (PU3UKO-XMMUYECKUX CBONCTB Be-
LIECTB.

Mopnyab 4. OCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKUX CHCTEM YNPaBJCHUS XUMH-
KO-TeXHOJIOTMYECKUMH MPOLeCCAMHU.

Oco6ennoctu ynpasnenus X TII. PerynmupoBaHre OCHOBHBIX TEXHOJIIOTHYECKUX Mapa-
METpOB: pacxojia, AaBjieHus, Temneparypsl, ypoBHs, pH. Texuuueckue cpencrtsa CAY. OcHoB-
HbIE PA3HOBUIHOCTH YIPABIAIOIIUX YCTPOUCTB. THIIBI, XapaKTEPUCTUKHU U PACUET UCIIOIHU-
TEJIbHBIX MEXAHU3MOB M PETYIHUPYIOMUX opraHoB. OgopmiieHre TpOeKTHOrO 33JaHHsI Ha aBTO-
MaTH3alHI0 TEXHOJIOTHYECKOTo Mpoliecca. BeiOop Touek u3MepeHus, KOHTPOJIs, YIPaBIsieMbIX
MapaMeTpoB U YNPaBISIOUIMX BO3AeHCTBUI. CTaHIapTHI U YCIOBHBIE 0003HAYEHUS ISl TEXHO-
noruvecknx cxem. OcHoBHble cBeienust 00 ACY TII B xumuueckoit mpombiniuieHHOCTH. [Tprme-
pe1 ACY TII B xuMu4eckoi npoMbIIuIeHHOCTH. OCHOBHBIE BBIBOBI O Kypcy. COBpEMEHHbIE
TeHaeHuuHy B pazsutuu CY XTII.
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4, O0bEM yueOHOM TUCUUTIMHBI

B 3aueTHBIX enu-

B akanem. yacax

Bupl yue6HOM paboTh B

OO0mas TPy10eMKOCTh JHCIIUILTHHbI 5 180
10 y4eOHOMY ILIAHY

KonrtaktHas padora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaktrueckue 3ansatus (113) 0 0
Jlaboparopusie 3anstus (JI3) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMoCTOsITEIbHOE N3YUEHUE PA3/IETI0B IUCIUILINHBI 2,67 96

JK3aMeH

Bua uTOoroBoro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)

Bunel yue6HoI paboTh

B 3ayeTHBIX enu-

B actponom. va-

HUIIAX cax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
10 y4eOHOMY ILIAHY
Konrakrnas pa6ora (KP): 1,33 36
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartust (JI3) 0,44 12
CamocrositesibHas padora (CP): 2,67 72
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUINHBI 2,67 72

JK3aMeH

Bua uTOroBoro KOHTpOJIA: 3a4eT / IK3aMeH 1 27)

4.4.2. IlucuMyimHbl BApMATHBHOM YacTH (00513aTeJIbHbIE TN CHUIITIHHBI)

AHHOTanus padoyeil NPOrpaMmbl IUCHUIIITHHBI

«OCHOBBI 5)KOHOMHMKH U ynpasJjenus npoussoacrsom» (b1.B.0O/1.1)
1 Heap qAUCHMIVIMHBI - TTIOJIyY€HUE CUCTEMBI 3HAHUN 00 SKOHOMUYECKHUX 3aKOHOMEpPHO-
CTAX (QYHKIMOHMPOBAHUS TPOMBIIIJIEHHOIO IPOU3BO/ICTBA B CUCTEME HAI[MOHAJIBLHOW IKOHOMH-
Kd, (GOpMHpPOBaHHE SKOHOMHYECKOTO MBILIUIEHUS M MCIOJIb30BaHUE IOJIyYEHHBIX 3HAHMHA B

IIPaKTHUYECKON JEATEIbHOCTH.

2 B pe3yabTaTe H3y4eHHs] JUCHHUILUIMHBI 00y4al0IIHiics 0 MporpaMme

0akajiaBpuaTa J0JIKeH:
Obaadoams CIeayOIUMU KOMIETCHIIUSMHU:
ObwexynbmypHuLMu:

- CIIOCOOHOCTh HCIIOJB30BaTh 3HAHUS OCHOB JKOHOMHMKH B Pa3JIMIHBIX C(I)ean

xusHenestensHoctu (OK-3).
IIpogheccuonanvrvimu:

- CIIOCOOHOCTH AHAJIM3UPOBATE TCXHUYCCKYIO NOKYMCHTAIUIO, HOI[6I/IpaTB 060py-

JIOBaHHE, TOTOBUTH 3asBKU Ha MpUoOpeTeHue u peMoHT obopynosanus (I1K-9).

3name:

— OCHOBBI 9dKOHOMUKH B PA3JIMIHBIX C(I)ean KHU3HCACATCIBbHOCTH,
— MCTOABI pa3pa60TKH OIICPATUBHBIX U MMPOU3BOACTBCHHBIX IIJIAHOB;

— METOJBI B CITIOCOOBI OTIATHI TPYAQ;
Ymems:
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— COCTaBJIATH OTUYETHI MO BBHIMOJHEHUIO TEXHUYECKUX 3aaHUN;

— TOTOBUTH UCXOJHBIC TaHHBIE JJIsl BHIOOpA U 0OOCHOBAHUS HAyYHO-TEXHUYECKHUX U Op-
TaHU3AUOHHBIX PEIICHUI Ha OCHOBE YKOHOMHUYECKOTO aHAN3a;

— pa3pabarhiBaTh ONEPATUBHBIC IJIAHBI PaOOT MEPBUYHBIX MPOU3BOJCTBEHHBIX MOJpa3-
JICTICHUM;

Braoemy:

— METOJaMU M MHCTPYMEHTaMM IIPOBEJIEHUS SKOHOMHMYECKOIO aHajiu3a 3aTpaTr U pe-
3yJbTAaTOB AESATEIbHOCTH IPOU3BOJCTBEHHBIX I1OPA3/ICICHUIT;

— UHCTPYMEHTAMH IUIAHUPOBAHUS U BBITOJHEHUS MEPOIPUSITHIA 110 TPOU3BOJCTBY IPO-
AYKLHH;

3 Kpartkoe coaep:xkaHue TUCHMILUIAHBI

Mopnyas 1. BBenenne. OCHOBBI PbIHOYHOI IKOHOMUKH

DKOHOMHYECKHE MOTPEeOHOCTH, Onara u pecypchl. OOIIEeCTBEHHOE MTPOU3BOJICTBO U KO-
HOMMYECKHE OTHOLIEHUs. [Ipon3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA U SKOHOMHYECKUN BBI-
6op. KpuBas npoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3akoH yObIBalouledl mpeneabHOU
noJje3HocTuM. TpanunuoHHas sKoHOMHYecKas cucreMa. CoOCTBEHHOCTh: ()OPMBI M IYTH HX
npeoOpazoBanus. PeIHOUHBIN MeXaHU3M cripoca U npeiokenus. CoBeplieHHass U HECOBEPIIICH-
Hasi KOHKypeHIuU. CyIIHOCTb U YCIOBHS BO3HUKHOBEHHS pbhIHKA. Buabl pHIHKOB M HX
cTpykrypa. @ynkuuu peiaka. ToBap u ero cBoiictBa. Crpoc u mpenioxeHue Ha poiHke. [lons-
THE «3JIaCTUYHOCTh». (CoBeplleHHass U HECOBEPIICHHas KOHKYypeHUUH. MOHOMOIMs.
Onurononus. [TonsTre HAIMOHAIBHON SKOHOMUKH, OCHOBHBIE MAaKPOAIKOHOMUYECKHUE MOKA3aTe-
mu. [Torpebnenus u coepexxenusi. [IpousBoacTBo, oOMeH u pacnpenenenue. [lotpedbnenne, coe-
peKeHHe, MHBECTHIIMM TOBapoB W ycnyr. duHaHcoBas cuctemMa W (PUHAHCOBas MOJIMTUKA
obmectBa. Hanoru u HanoroBas cucrema.

MopayJib 2. JkoHOMHYeCKHE OCHOBBI YIIPABJICHHS IPOU3BOACTBOM

[Ipennpusitue Kak CyObEKT PHIHOYHOTO XO3sicTBa. DKOHOMHYECKHE 3aKOHBI U OCOOEH-
HOCTU UX TPOSIBICHMS HA NMpEeANnpusTUU. Poib cnenuamucta XMMHUYECKOW MPOMBIIIEHHOCTH.
[Tpeanpusitie B cucreMe ppIHOYHON 3KOHOMUKHU. [Ipennpustue — kak cyObeKT U 0OBEKT Hpe-
MPUHUMATEIBCKON NESITeIbHOCTH. 3aKOHOJaTeNIbHasi 0a3a MpeanpuHUMATEICKONU JCSITeIbHO-
ctiu. HopmMaTuBHO-IIPAaBOBBIE aKThl, PETJIAMEHTHPYIOIINE EATENBHOCTh npeanpusaTus. Opranu-
3allMOHHO-TIPaBOBbIE (POPMBI MPENNTPUHUMATEIBCKON NEATENIbHOCTH U KPUTEPUU HX BbIOOpA.
@opMbl COOCTBEHHOCTH. BHemHssI M BHYTpPEHHsSI cpeAa MNpeanpusatus. MaTepualibHo-
TexHHueckas 0a3a mpousBojacTBa. ChlpbeBas U TOIUIMBHO-PHEpreTHUecKas 0a3a XUMHUYECKHX
npou3BoACTB. IIpon3BoacTBeHHas mporpaMma U NPOU3BOJACTBEHHAS MOIIHOCTb MPEAPUSATHS.
KauecTBO M KOHKYpEHTOCITOCOOHOCTh MPOAYKIIUU. DKOHOMHYECKOE OOOCHOBAHME BHIOOpA ChI-
pbst ¥ ToruMBa. PecypcocOepexenne. AnbTepHaTUBHbIE UCTOYHHUK CBHIPhS M dHEpruu. Matepu-
AIbHO-TEXHUYECKUE pecypchl mpennpusaTus. OCHOBHbBIE MPOU3BOJCTBEHHbIE (OHIIBI XUMHUYE-
CKUX TPEANpPHUITUI: MOHATHE, KIacCUPUKAIMA U CTpyKTypa. [loHsATHE U CTPYKTypa, U OIeHKa
OCHOBHBIX cpencTB. [lokazarenn UCHOIb30BaHUS OCHOBHBIX NMPOU3BOJICTBEHHBIX (hoHI0B. M3HOC
U aMOpTHU3aLUs, ¥ OLEHKa Y3PPEKTUBHOCTH UCIIOIb30BaHUs OCHOBHBIX MPOU3BOJCTBEHHBIX (HOH-
noB. Bocripons3BoacTBO OCHOBHBIX cpencTB. OOOpPOTHBIE CPeACTBA MPEAIPUSITHS: TTOHATHE, CO-
CTaB U CTpyKTypa. McTouHnKN popMHpOBaHUs 000POTHBIX cpeacTB. ObopaunBaeMocTh 000pOT-
HBIX CpeJCTB. MaTepHalibHbIE 3an1achl Ha peanpusTuu. TpynoBble pecypcsl npeanpustus. [lep-
COHAJI IPEANPUATHS U ero CTPYKTYpa. DP(PEeKTUBHOCTh UCIIOIB30BaHMS NEpcoHana U pabodero
BpemeHH. [IpousBoauTeNnbHOCTh TpyAa W omiata Tpynaa. OpraHuzanus 3apaOOTHOM miiaThl Ha
npeanpusaTiy. [Ipon3BoIUTENBHOCTD TPyia: MOHATHE, I0KA3aTEIN U METOABI U3MepeHus. Muau-
BUJyaJbHas U OOIIECTBEHHAs NMPOU3BOAUTEIBHOCTh TpyAd. Pe3epBbl U (haKTOPbI MOBBILICHUS
IIPOU3BOIUTENBHOCTH TpyAa. POpPMBI, CUCTEMBI U pa3Mep OIJIAThl TPYAa HA IPEAIPUSITHH.

Monayab 3. TeXHUKO-IKOHOMHYECKHA aHAJIN3 HHIKEHEPHBIX pPelleHnit

Jloxonpl M pacxoipl HAa MPOU3BOJACTBO, M PEATM3ALUI0 NMPOAYKIMM Hpeanpuarus. W3-
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JIEP>)KKH MPOU3BOJICTBA MPOAYKIMH (CEOECTOMMOCTS), TPUOBLIL, PEHTA0EIBHOCTh U IICHOOOPa30-
BaHue. [loHsATHE 3aTpaThl HA MPOM3BOICTBO U PEATH3AIMIO TPOAYKIMH (ce0eCTOMMOCTh). Buibl
U 3HaueHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U pealU3alMio Ipo-
OyKuuu. TeXHUKO-3KOHOMHYECKUI aHaIn3 MH)KEHEpHBIX pemeHuid. OcoOeHHOCTH pacueTa 3a-
TpaT Ha MPOU3BOJCTBO U PEATU3ALHUIO MPOIYKIIMH B KOMIUIEKCHBIX MPOU3BOJACTBaX. OCHOBHBIC
IYTH CHIDKEHHS 3aTpaT Ha MPOU3BOJCTBO npoaykuuu. Jloxoas! npeanpustus. [lonstue npudsl-
JU U A0X0Ja MPeAnpusTHs, METObl UX pacueTa. PeHTabenbHOCTh, €€ BUJIBI U METO/ABI pacyuera.
[Tytu noBbImeHUsI PUOBLTH M PEHTA0ENIFHOCTH Ha Npennpuatusx. LlenooOpa3oBanue u 1eHo-
Bas nosuutuka. lleHa Ha mpoAyKIMIO M IPUHLKUIIEL IeHooOpa3oBanus. Buasl nien. CTpykrypa 1e-
HbI, cucTemMa leH. B3aumocss3u neH u usnepxkek. LlenoBas monutuka. PaspaboTka 1eHOBOM
ctparerud. OUHAHCOBO-KPEIUTHBIC OTHOLICHUS MPEANPUATHI U cHCTEeMa HajIoroo0JI0KEHHS.
[TonsiTHe, cocTaB U CTpyKTypa GpuHaHCOB npeanpustus. [Ipunnuns Haoroobnoxenus. Hamoru
U TJIATEXXH, YCTAHOBIIEHHBIE 3aKOHOIATEIbCTBOM: BUIbI, CTABKH, OOBEKTHI HAaJIOr000I0KEHUS 1
CPOKH YIUIaThl HaJlora B OIOJDKET.
4 O0beM yueOHOH TUCHHMILINHBI

B 3auer-
o B akagem. yua-
Bunasr yue6HOM paboThI HBIX €10U- cax
HHIAX

O0mas TpPyA0EMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexmu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 108

Bupel camocTosTenbHON paboThI
Buja KoHTpoOJIs: IK3aMeH 1 36
B 3auer-
Bunsr yue6HOI paboTh HBIX equ- B actponowm.

— gacax

O0mas TpPyA0EMKOCTh JMCIHHIIIHHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas patora (KP): 1 27
Jlexruu (JIek) 0,5 13,5
[Tpaktueckue 3anstus (I13) 0,5 13,5
CamocrositeabHas padora (CP): 3 81

Bunbl camocTosaTenpHOM paboThl

Buja koHTpoJIsSi: JK3aMeH 1 27

AHHOTanuA padoyeil NPOrpaMmbl JUCUUIIIIMHBI
«IIpaBoBeeHUE B TEXHOJIOTHH MATEPHAJIOB U MPUOOPOB 3JIEKTPOHHON TeXHUKHU M HAHO-
jekTpoHuxkn» (b1.B.O/1.2)

1. Hean 1uCUMNIMHBI:

—  OBJAJICHHE OCHOBAMH MPABOBHIX 3HAHUIA;

—  ¢opMuUpOBaHUE TPABOBOM KYIbTYpPbl AKTHBHOTO, 3aKOHOTIOCTYIITHOTO TpaKIaHUHA.

2. B pe3yabTaTe M3y4eHUus1 AMCHUILINHBI 0aKaJIaBP J10JIKEH:

Obnadams CIeTyIONTUMA KOMITETCHITHSMU:

—  CHOCOOHOCTBIO MCIIONB30BaTh OCHOBHI MTPABOBBIX 3HAHUN B Pa3NUYHbBIX cepax Jes-
tenbHOCTH (OK-4);

- TOTOBHOCTBIO MCIIOJI30BaTh HOPMATHUBHBIE IOKYMEHTHI MO0 Ka4€CTBY, CTaHIAPTHU-
3 U CePTUUKAIMH MMPOAYKTOB U U3JIETUH, JIEMEHTHI SKOHOMUYECKOTO aHaJIN3a B MPAKTH-
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yeckoit gesrensHoct (IK-3);

3uamo:

—  OCHOBBI POCCHUHMCKOM ITPAaBOBOW CHCTEMBI U POCCUMCKOTO 3aKOHOATENbCTBA, OCHOBBI
OpraHu3aiui 1 (pyHKIUOHUPOBAHMS Cyl€OHBIX U MHBIX MPAaBONPUMEHUTENBHBIX U NIPaBOOXpa-
HUTEJIbHBIX OPraHoOB;

— IIpaBOBbIE€ U HPABCTBEHHO-3THUYECKUE HOPMBI B cepe MpodhecCHOHAIBHON AeATeNb-
HOCTH;

— TIPaBOBbIE HOPMBI, PETYIHPYIOIINE OTHOIICHHE YEIOBEKa K YEIOBEKY, OOILECTBY,
OKpYXKaroIlEH CpeJe;

— IpaBa U 00513aHHOCTH IpaXk/JaHUHa;

—  OCHOBBI TPYJOBOI'0 3aKOHOAATEIIbCTBA;

—  OCHOBaMH XO35IICTBEHHOI'O IIpaBa.

—  TIPaBOBBIE ACHEKTHI MPO(PECCHOHATBHON eI TEIHHOCTH.

Ymemn:

—  HCIOJb30BaTh 3TUYECKUE U IPABOBBIE HOPMBI, PETYJIUPYIOIIHAE OTHOLICHUE YEJIOBEKA
K YeJIOBEKY, OOILECTBY, OKpY»Karollel cpesie, UCIO0Ib30BaTh MIPaBa U CBOOO/IbI YEIOBEKA U I'PaX-
JTaHUHA MPH pa3pabO0TKe COLMAIBHBIX IPOEKTOB;

—  HCHOJb30BaTh U COCTABJIATh HOPMATUBHBIEC U ITPABOBbIE JOKYMEHTBI, OTHOCSAILIUECS K
npodeCCHOHATIBHON JESITeNbHOCTH, NPEANPUHIUMATh HE0O0XOAUMbIE MEpbl K BOCCTAHOBIIEHUIO
HapYyIIECHHBIX 1PaB;

— peanu3oBBIBaThH IpaBa M CBOOOJBI UEIOBEKa M IpaKJAaHWHA B pa3iMuHbIX chepax
KU3HEJECATECIIBHOCTH;

—  /1aBaTh HPaBCTBEHHYIO OLIEHKY KOPPYIIIMOHHBIM MPOSIBICHUSM.

Braoemw:

— TOJYy4YEHHBIMU IPABOBBIMU 3HAHUSAMHU B MPO(ECCHOHATBLHOW M MHBIX cdepax nes-
TEIbHOCTH.

3. Kparkoe conep:kanue TUCHUNIAHBI:

[Tonsatre n npusHaku rocynapcrsa. @opmel rocynapersa. @yHkuuu rocygapersa. 1lons-
TUE U NpU3HAKu npaBa. OCHOBHBIE NIPABOBBIE CUCTEMBI COBPEMEHHOCTH. lloHATHE M BUABI UC-
TOYHUKOB NpaBa. OmpeneneHne 3aK0Ha U MOJ3aKOHHBIX aKTOB. [leificTBe HOPMATUBHBIX MIPaBoO-
BBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [IoHATHEe MpaBOBBIX HOPM, UX CTpykTypa. Cu-
creMa mpaBa. YacTHoe U myOMuHOE TIpaBo. MartepuanbHOe U TpolieccyaibHoe mpaBo. [IpaBo-
OTHOILIEHHE: 00BEKT, CYOBEKT U coiep)KaHue MpaBooTHOIEHUH. FOpuanueckue GpaxTol.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit ®@enepannu. deaepatuBHOE yCTPOMCTBO
P®. Cucrema rocyqapcTBEHHBIX OPraHOB M PUHLIMI pazzenenus Biactei B PD. [lonsatue rpaxkaan-
ctBa. [Ipu3Hanue, coOmtofieHNe, 3allMTa PaBHBIX MPaB KEHIIUH U MY)KYUH KaK OCHOBHas 00s-
3aHHOCTb TOCYJapCTBa.

[TonsiTre 1 nmpeaMeT aAMUHHUCTpAaTHUBHOTO MpaBa. O6mias xapakrepuctuka Konekca PO 06
aJMMHHMCTPATUBHBIX INPAaBOHAPYIIECHUSAX. AJIMUHUCTPATUBHBIE IPABOHAPYIIEHUS: IOHATHE U
MpU3HAKU. AJMUHUCTPATHUBHAS OTBETCTBEHHOCTh: MOHATHE U MPUHIMILI. [loHATHE, TpU3HAKU U
BU/Ibl IMUHUCTPATUBHBIX HAKA3aHUM.

[TonsiTHe U MpeAMET YroJOBHOTO IMpaBa. YTOJOBHAsl OTBETCTBEHHOCTD: MOHSATHE, OCHOBA-
HUE BO3HUKHOBeHUs. [IoHsTHE NpecTyluleHHs:. NpU3HaKkH, cTpykTypa. CocTaB IMpPECTYIUICHUS.
Coyuactue B npectymiieHud. O0CcTosATeNbCTBA, UCKIIOYAIOIINE TPECTYNHOCTh aesiHus. [londarue,
LIEJIM U BUJbl HAKa3aHWW. YTOJIOBHAs OTBETCTBEHHOCTH 3a COBEPILEHUE MPECTYIJICHUH. Y CI0B-
HOE€ OCYXKJ€HHE, OCBOOOXIEHNE OT yrojloBHOU oTBeTcTBeHHOCTU. IIpeamer u 00bEKT KpUMHUHA-
JUCTUKUA. MeToabl M 33aJjaudl KpUMUHATUCTUKU. [IOHATHE KPUMHUHAIUCTHYECKOW HIEHTH(HKa-
. OOBEKTHI U BUJbI KpUMUHATIMCTUYECKON HaeHTH(pUKannu. KpuMuHamucTuyeckast TEXHUKA.
Kpumunanuctnyeckas TAKTHKA.
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DKOJIOTHYECKOe IpaBO: NOHATHE, NMPEIMET METOA M MCTOYHMKH HKOJIOTMYECKOro IIpaBa
P®. Ilonsatue, BUABI U CTPYKTYpa DKOJOTMUECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a MX
COBEpLICHHUE.

[Tonarue undopmarmu. OTBETCTBEHHOCTh 3a HApYyIIEHHE 3aKOHONATENLCTBA O 3aIUTE
uHpopmauuu. I'ocynapcTBeHHas TaliHa: IOHATHE, 3alUTa, IPABOBOE PETYIMPOBaHUE rocyaap-
CTBEHHOM, Ci1y>)keOHOH 1 nHOM nHpopmanmu. KondunenuuansHas uHGOpMALUs: TOHATHE, BUIBI
Y 3al1MTa. 3aI0UTa IEPCOHATIbHBIX JaHHBIX I'PaXKIaHUHA.

[lonsTre, npeaMeT U METOA T'pakaHCKOro Ipasa. [loHATHE rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero cnenuduka. CTpykTypa TIpakJaHcKoro mnpasooTHoweHus. IIpaBopeecriocoOHOCT
CyOBEKTOB TpakJAaHCKOT'O IMPAaBOOTHOIIEHHs. ['paxknaHe Kak CyOBEKTHl I'PaXJaHCKOTO IpaBa.
dusnueckue U IOpUANYECKHE JIMLA: OHATHE, IPU3HAKY, Kiaccupukanus. KOpuanueckue dax-
Thl. [IpaBo cobctBenHOCTH. [ToHATHE aBTOpCKOTO TpaBa. [lonsTue narentHoro mpasa. [lonsTue
uHTeuIeKTyanbHol cooctBeHHocTH (MC) n uckmouuntensHoro npasa. Knaccupukanus UC. Cu-
CTeMa MPaBOBOW OXPaHbl MHTEIUIEKTYaTbHON COOCTBEHHOCTH, aBTOPCKHUX M MATEHTHBIX MPAaB.

[TonATHe XO34HCTBEHHOro (MpeANpPUHUMATENLCKOro) mnpasa. [IpenmMer X03gHCTBEHHOTO
(mpeAnpuHUMATENIBCKOI0) IIPaBa, MPU3HAKU, METO/IbI MPAaBOBOro perynupoBaHus. llonarue xo-
3SIICTBEHHOH U NIPEANIPUHUMATENBCKON JAESITEIbHOCTH.

[IpaBoBOe peryiupoBaHHE CEMEHWHBIX OTHOLIEHMH. 3aKIIOYEHHE U IpeKpalleHue Opaka.
[TpaBa u 00s13aHHOCTH poauTenel u aetell. AmuMeHThl. @OPMbI BOCIUTAHUS €T, OCTaBLIIMXCS
0e3 IoneyeHus! poAUTENEH.

[Ipenmer u MeTon TpynoBOro npasa. TpyaoBO# JOrOBOp: NOHITHE, CTOPOHBI, COACPKAHUE.
Pabouee Bpems. Bpems otapixa. TpynoBbie ciopsl. JJucuumivaa Tpyna.

ITonsatue u ucroku xoppynuuu. HopmatusHoe onpenenenue xkoppynuuu. [Ipuunssr pac-
npocTpaHeHus Koppymnuuu. Haka3zyemble u HeHakazyemble GpopMbl kKoppynuuu. CkpeiThie (J1a-
TeHTHble) (opmbl Koppynuuu. Dopmbl Koppynuuu-npectymieHus. Oopmbl  KOppynuuu-
npoctynka. ®opmsl nonutryeckoit koppynuuu. HopmatuBHbIe TpaBOBbIE aKTHI B cepe MPOTH-
BozeiicTBUA Koppynuuu. Penepanbubiii 3ak0oH OT 25.12.2008 Ne 273-D3 «O npoTuBoAeiicTBUA

KOPPYIILIHH.
4. O0beM y4eOHOH JUCHHILIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€IMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIUIIJIMHBI M0 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexru (J1) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer
Bunel yue6HOM paboThI B 3auerHbIX B actpon.
eIMHHIIAX qacax
O0mas TpyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AyAUTOpPHBbIE 3aHATHSL: 0,9 24,3
Jlexmmm (J1) 0,45 12,15
[TpakTnueckue 3anstus (I113) 0,45 12,15
CamocrositesabHas padora (CP): 2,1 56,7
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«Teopus BeposITHOCTEI U MATEMATHYECKAS CTATUCTUKA B XUMHUYECKOW TEXHOJIOTUM MaTe-
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pUAaJIoB M PUOOPOB IEKTPOHHON TeXHUKHU U HaHOIekTpoHukn» (b1.B.0/1.3)

1. leabio AMCUUILIMHBI SBISIETCS (OPMHUPOBAHUE Y CTYACHTOB CUCTEMbI OCHOBHBIX MOHSTHIH,
MCIIOJIb3YEMBIX JJIS TOCTPOCHUS BAXKHEHIINX MAaTEMaTHYECKUX MOJIENIEH, U YMEHHUS UCIIOJIb-
30BaTh MAaTEMaTUYECKUE METOABI JUIsl ONIUCAHMS PA3JIMYHBIX IIPOLIECCOB.

2. TpeOoBaHusl K pe3yJbTaTaM OCBOEHMS U CHUTIIHHBI
N3zyuenne kypca TBuMC npu nmoaroroBke GakanaBpoB mo HampasieHuo 18.03.01
XuMHuYecKasi TEXHOJOTHsl, NPOPMIb «XUMHUYECKASI TEXHOJOIHSI MATEPUAJIOB U MPUOO-
POB 3J1eKTPOHHON TEXHUKH M HAHOYIEKTPOHUKH» CIIOCOOCTBYET MPHOOPETEHUIO CIey-
IOIUX KOMITETEHIINMN:

2.1. IIpodeccronanbHbIE:

- CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (GU3NYECKUE U XUMHUECKUE SKCIIEPUMEHTHI, MPO-
BOJIUTH 00pa0OTKY MX PE3Yy/IbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIIBUTaTh THIIOTE3bl U yCTa-
HaBJIMBaTh I'PAaHULBl UX INPUMEHEHUsS, IPUMEHATh METOAbl MAaTEMaTHYECKOrO aHalIM3a U MOJe-
JIMPOBAHHMS, TEOPETUIECKOTO U IKCIIepUMeHTanbHOro uccienaoBanus (I1K-16).

B pesyabTare ndy4eHust JMCHMILIMHBI CTYACHT J0JI7KEH

3HAMb.

—  OCHOBBI TEOPUHU BEPOATHOCTEN U MATEMATUYECKOM CTATUCTUKH;
—  MaTeMaTH4YECKHUE TEOPUM U METOJBI, JIEXKAIIUE B OCHOBE ITOCTPOCHMSI MaTEMaTUYECKUX MO-

JIenei;

—  OCHOBBI IPUMEHEHUS MaTEMAaTUYECKUX MOJEIIEH U METO/OB.

ymemo:

—  BBIOMpaTh MAaTEMAaTUYECKHUE METO/Ibl, IPUTOHBIC Ul PELICHNUs KOHKPETHOM 3ajauu;

—  HCIOJB30BaTh MAaTEMAaTUYECKUE IOHATHUSA, METOABI M MOJEIU Ul ONMCAHMS Pa3IM4HBIX

IIPOLIECCOB;

—  BBIBJIITH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKAINE B OCHOBE KOHKPETHBIX IPOLIECCOB;
—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKON 00pabOTKH JaHHBIX;

—  IPUMEHATHh MaTeMaTHYECKHE 3HAHUS HA MEXIMCLIUIUIMHAPHOM YPOBHE.

enadems.

— OCHOBaMHU (DyHJaMEHTAJbHBIX MaTeMaTHUYECKUX TEOPUN U HaBbIKAMH UCIOJIb30BaHUS MaTe-

MaTHUYECKOI'0O arapara;

—  METO0JIaMH CTaTMCTUYECKOi 00paboTKH HHpOpMALHH.
3. KpaTkoe coaep:kaHue AUCUHUIIUHBI
4 CEMECTP

1. Teopust BepositHocTeil. Ciry4aliHble BeJJMYUHBI M MX 3aKOHBI pacnpefeeHusd.

[Tpenmer Teopuu BepostHocTel. Ciydaiinbie coObiTus. [IpoTuBononoxxueie coopiTusa. He-
3aBUCcUMBIE coObITHA. OTHOCHTENBHAS YacToTa. Kilaccuueckoe U reoMeTpHUecKoe Ompe/esieHre
BEPOSITHOCTH. DJIEMEHTapHasi TEOpHs BEpOSTHOCTEW. MeTo bl BEIYMCIIEHHs BeposiTHOCTEN. [Ipo-
CTPAHCTBO AJIEMEHTAPHBIX cOObITHH. Kiaccuyeckoe onpenenenne BeposTHOCTH. Anredpa coObl-
TUH: TEOPEMBI O BEPOSITHOCTH CYMMBbI COOBITHH, MPOTUBOMNOJIOKHBIX COOBITUH, CyMMa BEpOAT-
HOCTEI HECOBMECTHBIX COOBITHH, 00pa3yIoX NOJHYIO TPYyNy. AKCHOMaTHYECKOE OIpeiere-
HUEe BepOSITHOCTH. CTAaTHCTHYECKOE ONPENEICHUE BEPOATHOCTH. Y CIIOBHAsI BEPOSTHOCTh. Te€o-
pPEMBbI O BEPOSTHOCTH NPOU3BENEHUS 3aBUCHUMBIX U He3aBUCHUMBIX coObITHi. [lonHas BeposT-
HOCTb. [ToBTOpHBIE NcnbITanusA. PopMyiia beprynnu. JIokanbHas U uHTErpangbHas Teopemsl My-
aBpa-Jlamtaca. @opmyna Ilyaccona.

IlonsiTne caydallHOM BeMWYUHBL. JIMCKpETHBIE U HENPEPBIBHBIEC CIydalHbIE BEIMYUHBL. 3a-
KOH pacrpesielieHus ClIy4alHoW BenuunHbl. DYHKIUS pacnpeiesieHus, ee CBOMCTBa, rpaduk.
[TnoTHOCTH pacripenesieHus] HEMPEPHIBHON CIydyaHOW BEIWYWHBI (IUIOTHOCTH BEPOSTHOCTH).
®dopmyna 1 BEpOSTHOCTH IONAJAaHUsl HENIPEPBHIBHOW CIy4allHON BEJIWYMHBI B JAHHBIM UHTEP-
BaJl, BEIPQXKEHHBIN Yepe3 IIIOTHOCTh BEPOSITHOCTH, FEOMETPUUECKUI cMbICH (hopMyiibl. BuHomu-
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anbHOE pacnpenenenue, pacupenenenue [lyaccona, paBHoMepHOe pacipeieieHre, HOpMalbHOe
pacmpeneneHre, YKCIOHEHIIMAILHOE pacIpe/IeiieHHE.

2.MaTemMaTH4eCKasi CTATUCTHKA.

[Ipeamer maremaTudeckoil ctaTUCTHUKUA. OCHOBHBIE 337aud MAaTEeMaTHYECKON CTaTHCTHKHU.
Bri6opounstit Mmeton. Cratuctuueckoe onucanue. Beibopku. ['uctorpaMma v mojauroH 4acTor.
Cratuctuyeckas (3mnupudeckas) GyHKUUs pacnperesneHus. BeiOopodHble XapaKTEepUCTHKH U
ux pacnpezaenenusi. CocrosrenbHbie, 3QPEeKTUBHBIE CMEIIEHHBIE U HECMEIICHHbIE OLEHKU TMa-
pameTpoB. CTaTUCTUYECKOE CpEeAHEe, CTATHUCTHUYECKas TUCIEPCUsi U CTATUCTHUYECKOE CpelHee
KBaJIpaTUYHOE KaK TOYEYHbIC OLICHKH HEM3BECTHBIX: MAaTEMAaTUYECKOTO OXKUIAHMS, TUCIEPCHUH,
CpPEeIHEr0 KBaJIpaTHYHOI'O OTKJIOHEHHs. JloBepUTENbHbIE UHTEPBAJIBI U UHTEPBAIBHBIC OIEHKH.
JloBepuTenbHbIE OIEHKH HEM3BECTHOM BEPOSITHOCTH MO OOJbIIUM BbIOOpKaM. JloBepHuTenbHas
OIICHKa MAaTEeMaTUYeCKOro OXUIaHUs IPU HEU3BECTHOM aucnepcuu. [loBepuTtenbHas OLEHKa
CpeIHEero KBaapaTUYHOTo OTKJIOHeHUs. TouHble BbIOOpOuUHBIE pacnpeaeneHusi: CtproneHta (t-
pactpenenenue), Oumepa-Craenexopa (F-pacnpenenenue), [Tupcona (Xz-pacnpeneﬂeHHe). [Ipo-
BEpKa CTaTUCTHUYECKUX TMIOTe3. MaTreMaTH4eCKre METObl MPOBEPKH CTATUCTUYECKUX TUIIOTE3.
DJIEMEHTHI TEOPUU KOPPEIISALIIH.

4. O0beM y4eOHOi TUCIUIIIHHBI

Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e,/ 3au4. e,/
aK.4yac aK.4yac
O01mas Tpya10eMKOCTh TUCHHUILIMHBI 110 3/108 3/108
y4eOHOMY IIaHY
AYyIHTOpPHBIE 3aHATHSI: 1,33/48 1,33/48
Jlexiuu (JIek) 0,44/16 0,44/16
[pakTrueckue sanstus (I13) 0,88/32 0,88/32
CamocrositeibHasi pabora (CP): 1,67/60 1,67/60
Bua xourpoas: 3ader ¢
IK3aMeH/3a4er OLIEHKOM
Bcero 4 cemecTp
Buabl yueOHol padoThI 3a4. e1./ 3a4. e/
acTp.yac acTp.yac
OO6mas Tpy10eMKOCTh JUCHUTLIMHBI 11O 3/81 3/81
y4eOHOMY IIaHY
AyIuTOpHBIE 3aHITHS: 1,33/36 1,33/36
Jlexumu (JIek) 0,44/12 0,44/12
[TpakTrueckue saustus (I13) 0,88/24 0,88/24
CamocrosiTeabHas padora (CP): 1,67/45 1,67/45
Bujx xonTpoOJIS: 3ader ¢
JK3aMeH/3a4er OLIEHKOM

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«JIadopaTopnbie padoTsl o oprannyeckoi xumumw» (b1.B.0/1.4)
1. Heab aucuunMHbl — MPUOOPETEHNUE CTYICHTAMH OCHOBHBIX CHHTE3a OPTaHUYECKUX
BEIIIECTB.
2. B pe3yabTaTe H3yuyeHHUs TUCHMILUIMHBI CTYIEHT 10JI2KEH:
Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusMu (I11K):
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- CIIOCOOHOCTHIO ITUIAHUPOBATH U MPOBOJUTH (PU3HUECKHE U XUMUYECKHE IKCIEPUMEHTHI,
MPOBOANTH 00pPabOTKY UX PE3yIbTATOB M OIICHUBATH MOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI yCTa-
HABJIMBATh TPAHUIIbl UX MPUMEHEHUs, IPUMEHITh METO/Abl MAaTEeMaTHUYECKOro aHalu3a U Mojie-
JMPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHOTro rccnenoBanus ([1K-16)

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUSA CBOWMCTB XMMHYECKHX 3JIEMEHTOB, COCAUHEHHH U
MaTepHaOB Ha MX OCHOBE JIJIS pEelIeHus 3a1a4 mpodeccruoHanbHol aestenbHoctr ([TK-18)

- TOTOBHOCTBIO M3y4YaTh HAay4YHO-TEXHUYECKYI0O MH(POpPMAIMIO, OTEUECTBEHHBIN U 3a-
pyOeKHBIN OMBIT 110 Tematuke ucciaenoBanus (I1K-20).

3namo:

—TEeXHHUKY 0€30IIaCHOCTH B JIa0OPaTOPUHU OPraHMYECKONW XUMUH;

—TPUHIMITEI 0€30M1aCHOT0 O0paIIEHHUs C OPTAaHUYECKUMHU COSAMHEHUSIMH;

—METOIbI ¥ BUABI XpOMaTorpaduu s ONpeACTICHUS] COCTaBa PEaKIIMOHHOW CMECH;

—TEOPETUYECKHE OCHOBBI CITIOCOOOB BBIJICICHUS, OUUCTKU W WUIACHTU(UKAIIUU OpraHuye-
CKHX BEILIECTB;

—JKCIEPUMEHTAIbHBIE METO/bI MPOBEICHUS OPraHUYECKHX pPEeaKlUi, MPOTEKAIIIUX 10
Pa3TUYHBIM MEXaHU3MaM;

—OCHOBHBIE 00II[ME METOJUKH B3aMMHOW TpaHC(HOPMAILIUU KIIACCOB OPraHUYECKUX COeIH-
HEHMU.

Ymemy:

—IPUMEHATh TEOPETUYECKUE 3HAHUS U IKCIEPUMEHTAIbHBIE METO/bI UCCIIEI0BAaHUS Opra-
HUYECKOW XHUMHH IIPH PEIIeHUH MTPO(HeCcCHOHANBHBIX 3a/1a4;

—chopmynupoBaTh IpobiIeMy 1 000CHOBATH BEIOOP MPHUOOPOB M IKCIIEPUMEHTAIBHBIX Me-
TOJIOB UCCJICJIOBAHHUSI, TOCTABUTD IIEJIH U 33]]a4l U HAMETHTb ITYTH UX JTOCTHKCHUS;

—CHUHTE3UPOBATh COEAMHEHUS 10 MPETI0KEHHON METO/IUKE;

—TPOBECTH BBIJCIEHNE M OUHUCTKY CUHTE3HPOBAHHBIX BEIECTB HA OCHOBE TEOPETHUECKUX
3HAaHUU 10 OPTraHUYECKOU XUMUU;

—BBIOMPATH PAIMOHAIBHBINA CIIOCOO BBIJIEICHHUS M OYUCTKH OPTaHUYECKOTO COSTUHEHNS,

—MPEeJCTaBIATh JaHHbBIE Ja0OpaTOPHOTO HCCIENOBAaHUS B BUIE IPaMOTHO O(OPMIEHHBIX
METOJTUK;

—TIPOBOJIUThH aHAHM3 U KPUTHUECKH OI[CHUBATH TIOJYICHHBIC DKCIIEPUMCHTAIbHBIC TaHHBIC,
000011aTh U J1e1aTh 000CHOBAHHBIE BHIBO/IbI Ha 0a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpATh CIIOCOO MACHTU(DUKALIUYA OPTAHUYECKOTO COSIMHEHHUS.

Braoems:

—KOMIUIEKCOM COBPEMEHHBIX JKCHEPUMEHTAIBHBIX METOJOB OPTaHWMYECKONW XUMHUU ISt
pelIeHnss KOHKPETHBIX UCCIIeI0BATENIbCKUX 3a/1a4;

—JKCIEPUMEHTATHHBIMU METOJAMH MPOBEICHUS OPTAaHHUYECKUX CHHTE30B.

—OCHOBHBIMH METOJIaMU UACHTU(DUKAIIMHA OPTaHUYECKUX COCTUHEHHIA

—nprueMaMu 00pabOTKH U BBIJCNIEHUS] CHHTE3UPOBAHHBIX BEIIECTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OPTaHUYECKON XUMHUHU ISl COACPIKATEIHLHON UHTEpIIpe-
TaI[UU TOJTYYSHHBIX SKCIIEPUMEHTAILHBIX PE3YyIbTaTOB.

3. Kpartkoe coaep:xanue TUCUMILIHHBI
BbeszomacHbie npuemsl U paBuiia padoThl B 1a00paTOpHH OPraHUYECKONH XUMUU.

OO6mue mMeTonbl paboThl B JIa0OpaTopuu oprannyeckor xumuu. [locyna, Hanbosee 4acTo mpu-
MeHsiemasi B maboparopun. HarpeBanue. Oxnaxaenue. [lepememnBanue. MeToibl naeHTU(UKA-
IIUU ¥ OYMCTKHA OPraHUYeCKHUX BemecTB. MneHTndukaiys opraHmdecKuX BEIIeCTB MOCPEICTBOM
pasnu4HbIX BuaoB xpomartorpapuu (TCX, xpomaTtorpadus Ha Gymare, HOHOOOMEHHasi XpoOMaTo-
rpadust, BOXX), Temneparyps! miasinenus u pedppakroMeTpud. MeToasl CIIeKTpaTbHON UICH-
TU(UKAIHA OPTaHUYECKUX COSIMHECHUA.

[lenn u 3agaum SKCIEPUMEHTa B OPraHUYECKOM CHHTEe3€. TeopeTHuecKue OCHOBBI Ipollecca.
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Be10op ycnoBuii peakuuu. Pacuer cunte3a. O0mue npasuiia MOJArOTOBKH M IIPOBEAECHUS CUHTE-
3a. Texnuka GezomacHoctu. [Ipubop ans nposenenus cuutesa. [IpoBenenue onbita. KoHTpos
32 XOJOM peakluu. BeineneHue, ouncTka v aHanu3 npoaykra. CHHTE3bl BELIECTB Pa3IM4YHBIX
KJIACCOB OpraHM4ecKux coenuHeHuil. [IpoBeneHmne skcnepruMeHTalbHbIX METO/I0B UCCIIEI0BAaHUS
peaKIui.
IIpoBenenue peakui, IPOTEKAONIUX 110 MEXaHU3MAM:
- HyKJICO(DUIIBHOTO 3aMEILEHHs — CHHTE3 raJlor€HAJIKAHOB;
- HYKJI€O(QWIBHOTO MPUCOSAMHEHUS — CHHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHUCIOT, aMHU/IOB
KapOOHOBBIX KHCIIOT, a30TCOACPKALINX AJIbJIETUA0B U KETOHOB;
- JEKTPOPHUILHOTO 3aMEUICHUsI B apOMATUYECKOM DPSIy — pEeakUuu HUTPOBAaHUS, OpOMHPOBa-
HUS, CyIb(QUPOBAHNUS;
- peakuuil 1Ma30TUPOBAHUS U a30COUYETAHNUS;
- peakuuii OKuciIeHus (CUHTE3 aueToHa, 1,4-0eH30XMHOHA, OEH30MHON KUCIOTHI) U BOCCTAHOB-
JICHUS.

4. O0beM y4eOHOM JUCHHUILINHBI

Bunel yue6HoI paboTh B 3auerHbIx B akanem.
eIMHUIIAX qacax
O0mas TPyA0eMKOCTh JMCHHIIJIMHBI 110 Y4eOHOMY ILIAHY 2 72
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlexumn (Jlek) - -
[Tpaktuueckue 3anstus (I13) - -
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 1,11 40
Buja koHTpOJISi: 3a4eT / IK3aMeH - 3ager
Bunsl yueOHol paboThl B 3auetHpix | B actponom.
eIMHUIIAX yacax
O0mas TpyA0EMKOCTh JMCHHIIIHHBI 10 Y4eOHOMY IIAHY 2 54
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexium (Jlek) - -
[Tpaktuueckue 3anstus (113) - -
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
Buj koHTpOJIS: 3a4eT / IK3aMeH - 3auer

AHHOTanugA padoyeil NPOrpaMmbl JTUCUUIIIIMHBI
«®Pu3nyeckas XuMus uaeaabHoro kpucraaia. Kpucramnorpagpus» (b1.B.0O/1.5)

1. Heasb aucuMminHbl — GopMHpOBaHHE Yy CTYJEHTOB IPEACTaBICHHUS O BHYTPEHHEM
CTPOCHUHM KPUCTAIMYECKUX MAaTEpHUajoB, B3aUMOCBSI3M BHYTPEHHETO CTPOCHHS C BHEIIHEH
bopMoil 1 PU3NKO-XUMUUECKHUMH CBOMCTBAMU JIJISl CO3/1aHus (DYHKIIMOHAIBHBIX MaTepUaIOB.

Kypc dusnueckoit Xxumun uaeaqbHOTO KPUCTAUIa 3aKIaJbIBa€T OCHOBHI 3HAHUH, HEOO-
XOOUMBIX JJIA U3YUYCHHUA B IMOCICAYIOUIEM ITPOLECCE 06yquI/1$[ APYyrux CrneuuajlbHBIX AWUCIU-
wnH. Kypc onmpaeTcst Ha paHee u3ydeHHbIe KypChl OOIIel 1 HEOPTaHUYECKOW XUuMuu, pusmde-
CKOW XMMUH, aHATUTHYECKOW XUMUH, (DU3UKH, MAaTEMATHUKH.

2. B pe3yabTaTe u3y4eHusi AUCHUILIMHBI CTYIEHT I0J2KeH
Obnadams crnenyronumu npodeccuonanbabiMu KoMreTeHusMu (11K):

- CIIOCOOHOCTBIO IJIAHUPOBATH M MPOBOJUTH (PU3MUECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
POBOJUTH 00Pa0OTKY X PE3yJbTaTOB U OIEHUBATH ITOTPEITHOCTH, BBIIBUTATh THIIOTE3bl yCTa-
HaBJIMBAThb I'PaHULbI UX TMMPUMCHCHUA, IPUMCHATL MCTOAbI MATEMATUYICCKOI'O aHAJIM3a U MOJC-
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JIMPOBAHHMSI, TEOPETUUECKOTO M IKCIIepUMeHTanbHOro rccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPHH Ui PELICHUS BO3-
HUKAOIUX (PU3MYECKUX 3a7ay, CAMOCTOATEIBHOrO MPHOOpeTeHUs (U3MYECKUX 3HAHWM, AJIs
NOHUMaHHS TPUHIHUIIOB paboOTHl MPUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 3@ MPEIEIbI
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);
3nams:

- 3HaTh OCHOBHBIE 3aKOHBI OTPAHEHUs KPUCTAJLJIOB, 3JIEMEHTBl U TEOPEMbl CUMMETPUHU, OC-

HOBHBIE TUIIbI KPUCTAJIIMYECKUX CTPYKTYpP

- O CBSI3U CUMMETPUU BHYTPEHHErO0 CTPOEHUS KPUCTALUIMYECKOI'O BEIIECTBA U CUMMETPHHU
ero (pu3nYECKUX CBOWCTB, B TOM YHCJIE CUMMETPHH BHEIIHETr0 00JIMKa.
-OCHOBHBIE KaT€rOpUH KPUCTAIUIOXUMUH U COOTHOLIEHUSI MEXY HUMHU
Ymemo:
-OMpeIeNsITh TOUSUHYIO TPYIIY CHMMETPHH U MPOCThie (hOPMBI ITpaHel Kpucraiia,
-HMCII0JIb30BaTh 3aKOHBI KpUCTauIOrpaduu Ipy ONpeaesIEHU CUMMETPUU KPUCTAILIA,
- CTPOUTH THOMOCTEpeorpaduuecKre NpOeKIUN KPUCTAIUIMYECKUX MHOTOTPaHHUKOB.
Braoemy:

- KQYECTBEHHBIM U KOJMYECTBEHHBIM HABBIKOM OIHUCAHMS CTPOCHUSI U CBOMCTB KPHCTAILJIOB,
00yCJIOBJIIEHHBIX UX BHEIIHEW U BHYTPEHHENH CUMMETPUEN U KPUCTAINIOXUMUYECKMMH OCO-
OCHHOCTSIMU CTPYKTYPBI

3. Conep:kanue pa3aeioB THCHUIINHBI

Paznen 1. Kpucramnorpadus.

1.1. Brenenue.

[IpenMer kpucramiorpaduu, ee MeCTo Cpelu IPYIMX €CTeCTBEHHbIX Hayk. OOmas xa-
pPaKTEpPUCTUKA KPUCTAIIMYECKOIO COCTOSHHA. MOHOKPHUCTAIbI, MOJUKPUCTAUIBI, TEKCTYpHI,
KUAKUE KpUCTAIIBI. MaKpOCKONIMYECKNE XapaKTEPUCTUKU KPUCTAIIIOB - OJTHOPOJHOCTh, aHU30-
TPOIUs, CUMMETpHS, CIIOCOOHOCTh K camoorpanenuto. [lonstue radburyca kpucramia. J1eMeH-
ThI IPOCTPAHCTBEHHOMN PELIETKN KPUCTAIUIOB: Y3€Il, s, IUIOCKas CETKA.

1.2. OcHOBHBIE 3aKOHBI OTPaHEHUSI KPHUCTAJIIOB.

Cummerpusi BHELIHETo 00JIMKa U BHYTPEHHEr0 CTPOEHUS KpHCTallja; OrpaHKa KpUcCTall-
Ja, KpyucTtajuinyeckas pemerka. CUMBOJIBI TpaHell U HampaBiieHu# B KpucTaiuie. Manexkcsr Mu-
nepa, napameTpsl Beiicca. 3akon nocrosHcTBa yrioB (H. CreHoHa). 3aKoH palMOHANbHBIX Ma-
pamMeTpoB, 3akoH ['aton, 3akoH bpase.

1.3. Kpucrannorpaduyeckre NpoeKi KPUCTAIIIOB.

[Tonstue nonspuoro komiekca. Chepuueckas npoekuus. Crepeorpaduyeckas mpoek-
. ['HomocTepeorpadu deckas mpoekuus. OnpeneneHne CUMBOJIOB rpaHed u pebep. 3akoH
30H.

1.4. CummeTtpust KpucTaiioB. ToyedHbIe TPYIITBI CAMMETPHH.

[Tonatue o cuMMeTpuu. DIEMEHTHl CUMMETPHHM KOHEUYHBIX (PUTyp: IUNIOCKOCTh CUMMET-
pHUH, LIEHTP MHBEPCHUM, MPOCThIE€ MOBOPOTHBIE, MHBEPCUOHHBIE U 3€PKaJIbHO-IIOBOPOTHHIE OCU
cUMMeTpUU. TeopeMsbl 0 CII0KEHUH 3JIEMEHTOB CUMMETPUH. AHAIUTHYECKas 3auch mpeodpaso-
BaHUN CHUMMETpUHU. ToOueyHbIE TPYIIbl CUMMETPUH: €IUHUYHbIE U CUMMETPUYHO- paBHbIE
HanpaBienusi. Kpucramnorpaduyeckne KaTeropuv, CUHIOHMU. BpIBojn 32 TOYEUHBIX TpymIl
cummeTtpun. Kiacesl cummerpun kpucramuioB. KpatHocTs rpynn cummerpun. CUMBOIIMKA TPYIIT
cUMMeTpuHu: ydeOHas, MexayHapoaHas, [llendmuca. Kpucramnorpagpuueckas cucrema KOopau-
HarT.

1.5. CummMmeTpusi BHENTHETo 00JIMKa KPUCTAIIIOB.

®opmbl kpuctawioB. YacTHas u obmue npoctsie GopMbl KpUCTALTOB. OTKPHITHIC U 3a-
KpbIThIe TIpocThie (hopMmbl. [IpocTeie hopMmbl KpucTamioB Hu3LeH kareropuu. [IpocTsie popmbl
KPUCTAJUIOB cpenHel kareropur. [IpocTeie hopmbl KprCTaLUIOB BHICIICH Kateropun. Omnpeaerne-
HUE TOYEYHOHU TPYIIbI KpUCTAJIA M0 ero BHeIHeMy o0iuky. [loctpoenue raomoctepeorpadu-
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YECKHUX MPOEKIHUH KPUCTAIMYECKUX MHOIOI'PAaHHHUKOB.

1.6. Dy1eMEHTBl CUMMETPHUH KPUCTAIIINYECKUX CTPYKTYP.

[IpoctpanctBennbie rpynmsl E.C. ®enoposa. [IpocTpancTBeHHas pelieTka — TJIaBHBIN
AJIEMEHT CUMMETPUU KPUCTAIUIMUECKUX CTPYKTYpP, TEOMETPUUECKOE IIPEICTABICHUE TPEXMEPHOI
HNEPUOJIMYHOCTU PACIOJIOKEHNS aTOMOB, HOHOB, MOJIEKYJI. DJIeMEHTapHas sdyelka: 14 penierok
bpase. basuc sueliku. TpaHCISIUOHHBIEC 3JIEMEHTBI CHMMETPHHU: IIJIOCKOCTH CKOJIB3SIIEro OTpa-
JKEHUs U BUHTOBbIE OCH. TeopeMsbl 0 coueTaHUM onepanuii cummerpuu cTpykryp . OOmue npen-
cTaBiieHUs 0 230 mpOCTPAaHCTBEHHBIX Ipylax, MPUHLMIBI UX BbIBOJa. CHMBOJIMKA IPOCTpPaH-
CTBEHHBIX Ipymil. IIpaBuibHbIe cucTeMBbl TOYEK, UX XapakTepucTuku. O6patHas pemerka. Oc-
HOBBI PEHTT€HOCTPYKTYPHOI'O aHAJIN3a KPUCTAIINYECKHUX TEJl.

Paznen 2. OCHOBBI KpUCTAJNIOXUMHUH.

2.1. KpucramioxumMuyeckue XapakTepUCTUKU CTPYKTYPHI.

OCHOBHbIE MOHATHUS U TEPMHUHBI KPUCTAJUIOXUMUHU: KOOPAMHALMOHHOE YHUCIIO, KOOPIH-
HAIIMOHHBIII MHOTOTPAHHUK, YUCIO (POPMYIIBHBIX €IUHHIL. THITBI XUMHUECKOW CBSI3M U MX pea-
JAU3alMs B KPUCTAJUIMYECKUX CTpyKTypax. OrmpeneneHue aTOMHBIX U MOHHBIX paauycoB. I'eo-
METPUYECKUE TPEIEIIbl YCTOMUMBOCTH HOHHBIX CTPYKTYD.

2.2. Kpurepun ycTOMYMBOCTH CYIIECTBEHHO HMOHHBIX KpPUCTaUIOB, mpaBwia [lomuHra.
[TpaBmiio AGera, DHeprusi peneTku HOHHBIX KpuctaiuioB (bopH), ki bopua-I"abepa. 3akoHo-
MEpPHOCTH CBSI3BIBAIOLINE IEPUOJUYECKYIO CUCTEMY U MOHHBIE pajnychl. 30HHas SHepreTuye-
CKasl CTPYKTypa KpHUCTaUIa, METAJUIbl MOJIYIIPOBOJHUKN U JUAIEKTPUKU. MeTamunueckas CBS3b
U €€ CTPYKTYpPHbIE CBOWCTBA, IEPEXOJHBIE CTPYKTYPHI (OT METAIIIMYECKON K KOBAJIEHTHOM ).

2.3. Teopus IUIOTHEHIINX YIAKOBOK U €€ MCIIOJIb30BAaHUE IIPU OMHCAHUU CTPYKTYp KpH-
CTaJUIOB.

JIByxcioiiHas (rekcaroHaibHas)) U TpexciioiiHas (KyOuueckas) IJIOTHEHIIME IIapOBbIE
yMakoBKU. THIBI MyCTOT B LIAPOBBIX yMakoBKaX. M300pakeHue CTPYKTYPHBIX THUIIOB C MOMO-
IIbI0 MHOTOI'PAaHHUKOB. [IpuMepsl CTPYKTYyp, MOCTPOEHHBIX HA OCHOBE I'€KCAaroHaJIbHOM ILIOT-
Heimeil ymakoBku (Mg, ZnS-Bropuut) u 0e3 Hee (C-rpadur). IIpumepsl KpHCTaIIMUYECKUX
CTPYKTYp, MOCTPOCHHBIX HA OCHOBE TpPeXCIOoWHOW mioTHeWmen ymakoBku (Cu, NaCl-ramur,
ZnS-cdaneput, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe, CsCl). IIpunuuns! onucanus
KPUCTAIIMYECKUX CTPYKTYp 0€3 MIOTHEHIIMX yrnmakoBOK. MHorocioiHsle ynakoBku. [Ipumepsr
OTHCaHMsI MHOTOCTIONHBIX yNakoBoK: pyTuia TiOz, mmunenn MgAl;Oq4, kopynaa Al,Oz u nip.

2.4. OcHOBHBIE KaTErOpUU KPUCTAIJIOXUMHUHU U COOTHOILIEHUS MEXKAY HUMH. 3aKOH AIOH.
TBepabie pacTBOpbI U (pazoBble AuarpaMmbl. DAaKTOp TOIEPAHTHOCTU M MOJIENIbHBIE CTPYKTYPbI
lNonpammuara. CtpykTtypHas romosiorus. ®@a3pl BelunTaHus U BHeApeHud. [lceBnocummerpus.
[Tpon3BogHBIE M BBIPOKIEHHBIE CTPYKTYpbI, apxeTunl. CTpyKTypHass TOMOJIOTHsS Ha IpPUMEpe
[JIMHUCTBIX MUHEPAJIOB.

2.5. 3omopdusm u noaumophusm.

N3octpykTypHOCTH U n30MOpdu3M. Tunsl n3omopdu3mMa: COBEpIICHHBIH 1 HECOBEPIICH-
HBIH, U30- U TE€TEPOBAJICHTHBIN. TBEpIble pacTBOpHI 3aMEUICHUs, BHEAPEHUS, BbiunTanus. [Ipe-
nensl u3oMophHON 3amecTuMocTH. DazoBble Mepexo/Ipl MEPBOro0 U BTOPOTO PojAa Ha MpUMEpe
SiO,. Temneparypa Kropu. Pasnuunbie ciyuan mnonumopdusma. M3meHeHHE CHMMETPHH U
CBOWCTB KpHUCTAJJIOB IIpH (a30BbIX nepexonax. [lomutunus.

4. O0beM yueOHO JUCUMIIJIMHBI

B 3aueTHEBIX equ- B akanem.
Bunsl yueOHoI paboTh HULAX qacax
OO01mast Tpy10eMKOCTb JMCHUILIHHBI N0 Y4eOHOMY 3 144
IUIAHY
AYAUTOpPHBbIE 3aHATHS: 1 36
Jlexumu (JIek) 0,5 18
[Tpaktrueckuesanstus (113) 0,5 18
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CamocrositesbHas padora (CP): 1 36
Buj koHTpOJISI: IK3aMeH 1 36
B 3auerHbIx enu- B akanem.
Bupl yue6HOM paboThI HHULaX gacax
OO0masi Tpy10€eMKOCTh JMCHUILIHHBI 110 Y4eOHOMY 3 81
TUIAHY
AYAUTOpPHBIE 3aHATHS: 1 27
Jlexiuu (JIek) 0,5 13,5
[Tpaktrueckuesanstus (113) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Bun koHTpoOJISI: DK3aMeH 1 27

AHHOTanuA padoyeil MPOrpaMMbl AHCUUIIMHBI
«IIpoueccol B razax u B Bakyyme» (b1.B.0/1.6)
1. leab AUCHMILUIMHBI — JIaTh CTYACHTAM 3HAHHS O METOJaX IMOJYy4eHHUs, U3MEPEHUS U

COXpaHEHHs BaKyyMma, O (PU3MKO-XUMHUYECKOW MPHUPOJIE MPOILECCOB, MPOTEKAIONINX B BaKyyMe
IIPY B3aUMOJICHICTBUHU PAa3IMUHBIX YACTHULL C TOBEPXHOCTHIO TBEPABIX Tesl. Kpome Toro Kypc mpe-
CJIelyeT LieJb JaTh CBEJCHUS O IPUHLIMIIAX IPOEKTUPOBAHUS BaKyyMHBIX YCTaHOBOK U MOJ00pa
000pyI0BaHUS /7Sl pa3IMYHBIX TEXHOJIOTHYECKUX 3a/1ay.

2.B pe3yJbTaTe H3y4YCHUsA TUCHUIIJINHBI Oﬁy‘lalOllIHﬁCH HOJKECH

Obnaoams crnenyromumu npodeccuonanbHbiMu KomneTeHusmu (I11K):

TOTOBHOCTBIO NMPUMCHSTh AaHATUTUYCCKUE W YHCICHHBIC METOIBlI PEIICHHS MMOCTABICHHBIX
3a/1a4, UCTIOJIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTUH, TPOBOAUTH 00PabOTKY
UH(GOPMAIIUK C UCTIOIH30BAaHUEM TPUKIIATHBIX MPOTPAMMHBIX CPEACTB Cepbl Mpodeccro-
HAJIBHOU JEATENbHOCTH, UCIIONb30BaTh CETEBbIE KOMITBIOTEPHBIC TEXHOJIOTUU U 0asbl JaH-
HBIX B CBOCH Mpo(decCHOHATLHON 00JIAaCTH, MAKEeThl MPUKIAIHBIX MPOTpaMM IS pacuera
TEXHOJIOTHYECKUX MapaMeTpoB obopymosanus (ITK-2);
TOTOBHOCTBIO K OCBOCHHIO M AKCILTyaTal[ii BHOBL BBOMMOT0 o0opynoBanus (ITK-8);
TOTOBHOCTBIO MCIOJB30BaTh 3HAHMS OCHOBHBIX (PM3WYECKUX TEOPH ISl PEIIeHUs BO3HU-
KaIMUX (U3NIEeCKUX 33134, CaMOCTOSATEIIBHOTO MPUOOpeTeHHsI (GU3MIEeCKUX 3HAHWM, IS
MOHUMAaHUS TTPUHIIUIIOB paObOTHl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJAIINX 3a Tpe-
JIeTTbI KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus ([1K-19);

Buame:

—TCOPHIO M OCHOBHBIC TIOHATHS (DU3WKHU BaKyyMa;

—METO/IBI TIOJTyYEHHUS BaKyyMa U OCHOBHBIC THITHI BAKYYMHBIX HACOCOB;

—METOIbl U3MEPEHUS HIU3KUX JIaBICHUH.

Ymemo:

— 000CHOBaHHO BBIOMPATh METOJBI TIOJYYCHHS BaKyyMma, COOTBETCTBYIONIHE 3aadaM

SKCIICPUMCHTA,

—HCIOJIb30BaTh Pa3IUYHbIC TUIIEI MAHOMETPOB;

Braoemw:

—METO/IaMH pacyeTa ¥ KOHCTPYHPOBAHUS BAKYYMHBIX CHCTEM,

—TPaKTUYECKUMH HaBBIKAMU MMAPIAATbHBIX JaBICHUH.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

1. MonexkynsipHO-KMHETHUECKasi TEOPHUSL Pa3peKEHHBIX ra30B.

Bgenenue. [lonsitue o Bakyyme, BAKYyMHOU TEXHUKE, BAKYYMHBIX CHCTEMax U YCTaHOB-

Kax. Poib BaKyyMHBIX IpPOIIECCOB B NMPOU3BOACTBE DJIEKTPOHHBIX MPUOOPOB M BBIPALIMBAHUU
MOHOKpPHUCTAJIIIOB. BakyyM kak pabodas cpela 371eKTpOBaKyyMHbIX IpuOopoB. Ponb Bakyyma B
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OCYILIECTBJICHUU TEPMOSACPHBIX PEAKUUI, MMUTALMHA YCIOBUNH KOCMHUYECKOTO IMPOCTPAHCTBA, B
METaJUTyprU4€CKON IPOMBIIITIEHHOCTH.

OcHoBHble MOHATHS (u3MkM Bakyyma. JlimHa cBOOOAHOro Ipobera MOJIEKYJ, YHUCIIO
CTOJIKHOBEHUI MOJIEKY]l MEXIy COOOMW, YMCIIO CTOJIKHOBEHHH MOJIEKYJI CO CTeHKOH. Ymcio
Knyncena.

SIBieHusT mepeHoca B Pa3peKEHHBIX Ta3ax. 3aBUCHUMOCTHh KOI((UIIMEHTOB BS3KOCTH,
TEIUIONPOBOAHOCTU U UG GYy3UH B Pa3peKEHHBIX ra3zax OT AABJICHUS U TEMIIEPATYPBHI.

[TponyckHasi criocoOHOCTH TPYOOIIPOBOJIOB U OTBEPCTH. MOJIEKYISPHBIN, MOJEKYISP-
HO-BSI3KOCTHBIN M BA3KOCTHBIN peXUMBI TedeHMs ra3oB. I[loTok rasza. Pacuer mpomyckHo# cno-
COOHOCTH TPYOOIIPOBOJIOB B PA3IMYHBIX PEXHMax TeUeHHs. PacueT mpomycKHON crocoOHOCTH
orBepcTuil. [I0TOK ra3a nmpu HaTeKaHUU B BAKyyMHbIE CUCTEMBI. TepMoMoIIeKyJIspHbIN 3 DeKT.

MounekyJIapHbBIE IIPOLIECCHl HAa MOBEPXHOCTH TBepAbIX Tel. IIpomeccsl, mpoucxonsmue
IIPU CTOJIKHOBEHHMH aTOMOB M MOJIEKYJI C TOBEPXHOCTBIO TBEPABIX TEJI. AKKOMOJALMS U KOHJICH-
cams. Koaddumment akkomoganmu. CKOpocTs UCTIApEHUs M KOHACHCAIIMH TBEPBIX TEIL.

Ancop61ust ra30B Ipy HU3KUX AaBIeHUAX. OCOOCHHOCTH a/cOpOLMU Ta30B NPH HUZKUX
JaBJICHUSX. BIysiHME reTeporeHHOCTH TOBEPXHOCTH Ha a/icopOuuio ra3os. YpaBHenue JlyOuHu-
Ha-PangymkeBuua. Kuneruka agcopOuuu npu HU3KHUX JaBICHUSX.

B3anmoneiicTBre MOHOB M 3JEKTPOHOB C MOBEPXHOCTHIO TBEPABIX Tei. [Iponeccel, mpo-
UCXOZSAIINE IPU B3aUMOJEHCTBUM HOHOB C ITIOBEPXHOCTHIO TBEP/BIX TEII.

Paccesnue n nornomenne HOHOB TBEPABIMU TeaaMu. VCIoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTUH 3JIEKTPOHHBIX TPHUOOPOB.

[ToryonieHne MOHOB TBEPABIMU TeJIaMH. [IBHKEHNE YCKOPEHHBIX HOHOB B BEIIECTBE.

SlnepHas U 3MEKTPOHHAs TOPMO3Has cllocoOHOCTh. BennunHa npobera HOHOB B TBEP/BIX
Tenax. Pacnpenenenue BHEIPEHHBIX MOHOB IO IiyOuHe. Moaudukanys cBOWCTB TBEPABIX Tel
HoHHOW OomOapaupoBkoil. MonHoe neruposanue. MonHoe pacnbuieHust marepuaion. [Toporo-
Bas ’Heprus pacnbuieHus. Koapduuuent pacnsiienus. oHHOe TpaBieHHe MOBEPXHOCTU TBEp-
JBIX TElL.

[Iponeccsl, mponcxoasimue IMpU B3aUMOJEHCTBHM 3JIEKTPOHOB C TBEPABIMH TEIaMHU.
VYipyroe u HEyNnpyroe paccesHue JIEKTPOHOB. /[BUIKEHHME IOTIIOIIECHHBIX JJIEKTPOHOB B TBEP-
IpIX Tenax. [yOnHa MpOHUKHOBEHUS 3JIEKTPOHOB B TBEpAo€ Teno. TemnoBble 3QGeKTs npu
B3aUMOJICVCTBUU JJIEKTPOHOB C TBEPABIMHU TellaMU. PacripeneneHue MIOTHOCTH IOTIIOIIEHHON
SHEPruu. DIIEKTPOHHO-IIy4y€BOE IJIaBJICHUE U UCTIapEHUE.

2. MeTo/ibl IOJTy4€HUs BaKyyMa.

[Iponiecc oTKauky, OCHOBHBIE XapAaKTEPUCTUKHU IIPOLECCa: MPEAEIbHO JTOCTUKUMOE J1aB-
JeHue, ObICTpoTa JAEWCTBUS Hacoca, ObICTPOTa OTKAYKU cUcTeMbl. OCHOBHOE YpaBHEHHUE BaKy-
YMHOU TEXHUKH.

Krnaccudukanus HacocoB s noinydeHust Bakyyma. [IpuHIun neicTBusi, xapakTepucTu-
KU, KOHCTPYKIIMU U O00JIACTH MPUMEHEHHUSI HACOCOB PA3JIMYHBIX TUIIOB: MEXaHUYECKUX, MOJIEKY-
JSIPHBIX, TAPOCTPYHHBIX, COPOIIMOHHBIX, KPUOTEHHBIX 1 HOHHO-COPOIIMOHHBIX.

XHUMHYECKOE TIOIJIOLIEHHE ra3oB. PacmbuisseMble M HEpacHbUIsIEMbIe a30II0IVIOTUTENN:
COCTaB, KOHCTPYKIUHU, OCHOBHBIE XapaKTEPUCTUKH, 0OJIACTH IPUMEHEHHUSL.

3. 3MepeHune HU3KUX JTaBICHUM.

Knaccudukanus MeTo10B u3MepeHus 00I1Iero naBieHus. MexaHn4eckue, *KUJAKOCTHBIE,
TEIUIOBBIE, 3JIEKTPOHHBIE U MarHUTHbIE MaHOMETPBI. [IpuHIMI 1efCTBUSA, XapaKTEPUCTUKH, KOH-
CTPYKITUH, 00JIaCTh IPUMECHCHHUS.

I'pagynpoBka MaHOMETPOB JUIsl MU3MEPEHUs HU3KUX JaBieHUH. CTaTU4YeCKHE METOJbI
IpagyUpOBKH MaHOMETPOB- METOJl OOBEMHOI0 PACHIMPEHMS, METOJ MEIJIEHHOTO BO3PACTaHMS
JaBieHus. JluHaMuueckue METobpl IpalyupOBKHU, CTAHJAPTHBIN METOJ IpalyHpOBKA MaHOMET-
poB

W3mepenune napiuaibHbIX AaBieHUNA. KOHCTPYKIMU U IPUHIUIIBI PaOOTHI TPHOOPOB IS
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aHaJIM3a ra30BbIX CMECEW IPU HU3KUX JABJICHUSAX: CTATUYECKHM MaccC-CIIEKTPOMETP ¢ MAarHUT-
HBIM TI0JIEM, PE30HAHCHBIA pPaJUOYaCTOTHBIA MAacC-CIIEKTPOMETDP, BPEMSIIPOJIETHBIM Macc-
CHEKTpoMeTp, GUILTP Macc.

4. OCHOBHBIC MPUHIIMIIBI PACUETA U KOHCTPYUPOBAHUSI BAKYYMHBIX CUCTEM. [IpuHIUIIBI 1
METOJIbl pacuera BaKyyMHBIX cHCTeM. THUIOBbIE BaKyyMHBIE cUCTEMBI. BbiOop kK03 duimeHToB
WCIIOJIb30BaHMs HACOCOB. Pacuer ra3oBbIX MOTOKOB M MPOBOJMMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Boi6op BakyyMHbIX HacocoB. PacueT ¢popBakyymMHOro 6ayijioHa.

[IpoMbIlIEHHBIE BAKYYMHBIE arperarsbl.

4. O0beM y4eOHOI U CIUTITHHBI

B 3ayerHbIX eau- B akanem.
Buapl yue6HOM paboTh HHULaX gacax
OO0mas Tpy10eMKOCTb JTUCHUILIHHBI 110 y4eOHOMY 4 144
JIAHY
AyIMTOpHBIE 3aHATHS: 2 64
Jlexumu (JIek) - -
[Ipaktuueckue 3anstus (113) 1 32
JlabopaTtopusie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -
5 Bcero
Bunel yue6HoI paboTh 3. e Actp. uac.
OO0mas Tpy10eMKOCTb JHCHUILIHHBI 110 y4eOHOMY 4 108
IJIaHY
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 2 54
Jlexuuu (Jlek) 1 27
nabopartopHsie 3aHsTus (J13) 1 27
CamocrositesbHas padora (CP): 2 54
KonTaktHas camocrosiTelibHas paboTa 0,25 6,75
CamocTosiTeIbHOE H3YUYEHHE Pa3/IeNIOB AUCIUIUIMHBI 1,75 47.25
Buabl kouTpos: 3adeT ¢ oLeHKOM - -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«IAkogorus» (b1.B.O1.7)
1. Heap aucuunmiauHbl «KOJIOTUs» — cHOPMUPOBATH Y CTY/IEHTOB MPEJCTABIEHNE O COBPEMEH-
HBIX JKOJIOTHUECKUX TpobdiieMax, 0 (GU3HKO-XUMHUYECKHX IMPOIeccax, MPOTEKAIINX B pa3Iud-
HBIX KOMITOHEHTaX OKPY’KAIOIIEeH CpeIbl U O CTENEHU AHTPOTOTEHHOTO BO3JCHCTBUSA Ha ITH
MPOIIECCHI; BBIPA0OTATh y CTYIEHTOB HAaBBIKM CHCTEMHOTO MOJIXOJa K M3YyYEHHUIO U PEHICHHIO
HKOJIOTHYECKUX MPOOIIEM, BOSHUKIINX B PE3yIbTaTe MPOMBINIICHHO-X03SIMCTBEHHOM JesATEHHO-
CTH YE€JIOBEKAa, Pa3BUTh MBIILICHUE, MO3BOJISIIONIEE NMPABUIILHO OLIEHUBATh JIOKAJbHbIE U OTIa-
JICHHBIE TOCTIEACTBUS IPUHUMAEMBIX PEIICHUH I OKPYKAIOIIEH Cpebl U YeTOBEKa.
2. B pe3yabrare M3y4YeHHsl AUCHUILUIMHBI 00ydamoluiics mo mporpamme GakajaBpuara
JMOJIKEH:
Obraoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:
— TOTOBHOCTHIO HMCIIOJB30BAaTh 3HAHUS O COBPEMEHHOW (PU3NYECKOW KapTHHE MHpA, MPO-
CTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHMHM BEIIECTBA JUIsi MOHUMAaHUS
OKpY’Karomiero Mupa u sieHuit mpupost (OI1K-2);
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— TOTOBHOCTHIO HCIIOJIb30BaTh 3HAHUS O CTPOSCHUM BEUIECTBA, IPUPOJIE XUMUUECKON CBSI3U
B Pa3JIMUHBIX KJIACCAX XUMUYECKUX COCAMHEHUH JUIsi MOHUMAaHUs CBOMCTB MaTepUaIOB U
MEXaHU3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpYykatoriem mupe (OITK-3).

— OCHOBHBIE 3aKOHBI O0OLIEH HKOJIOTHH;
— 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUU OHOCQEPHI;
— COBPEMEHHBIE IKOJOTHUECKUE POOIIEMBI;
— OCHOBBI PAIMOHAIBHOTO MTPUPOJIOTIONIE30BAHMS;
— OCHOBHBIE NPUHLIMIIBI 3aLIUThI IPUPOJHON CPE/Ibl OT AaHTPOIOI€HHBIX BO3JICHCTBUIA;
— CTpOEHHE OCHOBHBIX reocep 3emMiM U OCHOBHBIC (PH3UKO-XMMHUYECKHE MPOIECCHI, TPO-
TEKaIoIINe B HUX;
— OCHOBHBIE MOHATHS U MPUHIMITBI KOHIIETIUN YCTOHYUBOTO Pa3BUTHS;
— OCHOBHBIE CBE/IEHUS O IT100aJIbHON MpobiieMaTHKe, MPUPOAHBIX pecypcax, MiIaHeTapHbIX
TpaHUIlaX, aHTPOIIOTEHHOM BO3JICHCTBHM Ha OKPYKAIOUIYIO Cpelly, YIpaBICHHH Kaue-
CTBOM OKpY’Karolei cpeapl;
— TPUHIUIBI 3€JICHOW XUMUH;
ymemy:
— TPUMEHSATH MOJyYCHHBIE 3HAHUS JUISl OLICHKH COCTOSIHUSI OKPYXKAIOIIEH Cpelbl U paruo-
HAJIbHOT'O UCIOJIb30BaHUS IPUPOIHBIX PECYPCOB;
— HCTOJIB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl JaHHBIX Ui PEHICHUS KOH-
KPETHBIX 3KOJOIMYECKHX MpoOiIeM;
enadems.
— MOHATUIHBIM amnmnapaTroM B 00jacTu OOLIeH 3KOJIOIMH, PallMOHAIBHOIO MCIOJIb30BAHUS
NPUPOHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEJIbI.
— Kparkoe coaep:xanue 1 CHUIITHHBI
BBenenrie, OCHOBHBIEC TOHATHUS AUCIUTLTAHBI.
MecTo AMCHUIUIMHBI B CUCTEME OOIIEro M XMMHUYECKOro 00pa3oBaHusi. DKojIoruyeckoe oopaszo-
BaHUE U 00pa3zoBaHue JUIsl ycTOWUMBOro pa3zsutus. OO1ecTBo U okpysxaromas cpena. [lonstue
YCTOMYUBOTO PA3BUTHUS.
Mooynv 1. O6mme Borpocs! skojoruu. buocdepa. buoskonorus. buocdepa n yctoauBoCTs.
1.1 OcHoBHBIE 3aKOHBI 3K0sOTUU. bruoskonorus. ITousaTue 06 sxocuctemMax. Y CTOWYMBOCTh KO-
cucreM buocdepa, ee 3BonONUS U yCTONYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOWYUBOCTh. Oc-
HOBHbIE CBe/ieHUs O maHere 3emiisi. OCHOBHbIE MOHITUS 3KOJIOTMU. 3aKOHBI U MPUHIIMIIBI HKO-
norun. [ToTokm »HEpPruM W BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXMMHYECKHE IHKITBI
(kpyroBopoThl BemecTB). LlukinnyHoCTh nporeccoB B Ouochepe u ycTOHIUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTh Ouocgepsl. Jlemorpaduueckue npodsieMsl
JlnHaMuKa 4eI0BeYeCKON MOIMYIISIINH, POXKIaEMOCTh, CMEPTHOCTh, BO3pacTHas CTpykrypa. I1po-
OJ1eMBl COBPEMEHHOTO 3Tara pocTa YUCIEHHOCTH HaceseHus. ['eorpaduueckoe pacnpeneneHue
HaceJIeHHs. PerynmupoBaHue HapoIOHACEICHUSI.
Mooyne 2. Ctpoenue u coctaB reochep 3emun. OCHOBHBIE (U3UKO-XUMHUYECKUE TMPOIIECCHI,
mpoTeKarolme B reocdepax
2.1 Atmocdepa 3eminu
Crtpoenue atmochepsl, posib POTOXUMUYECKUX peakuii B JOPMUPOBAHUHU COCTaBa aTMOC(HEPHI.
[TapuukoBslit 3 dexT. [TapHukoBsie ra3sl B atMocdepe. Knmumarndyeckue nociaeicTBUS aHTPOIIO-
Te€HHOU NeSITETbHOCTH.
Pacnpenenenue koHLeHTpaMu o30Ha B arMocdepe. O30H0BBIH cinoi. [Tpupoanblil KT 030HA.
CoBpeMEHHOE COCTOSTHHE 030HOBOTrO ciiof. [locneAacTBUsi pa3pylieHHs 0O30HOBOTO CJOSI 3eMJIU
JUIs yesioBeka u ouocdepsl B 1esnoM. CtpaTochepHblii 030H U TPOMOCHEpHBIA 030H: CXOJCTBO U
pasnnuust. MexyHapoaHOE COTPYIHUYECTBO B 00JIACTH OrpaHUYEHHUE MPOU3BOJCTBA U UCIOIb-
30BaHUs 030HOPA3PYLIAIOIINX BEIIecTB. MOHpealTbCKUil POTOKOI.
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KucnotHble 10311 U poLiecchl OKUCICHHs TpuMeceit B Tponocdepe. POTOXUMUYECKUN CMOT.
2.2. Tuapocdepa 3emaun

Bunbt Bog Ha 3emute. IIpecHbie Boawl. ['maponormdeckuid muki. [7100ambHBIE YKOJIOTHYSCKUE
npoOsieMbl ruapocdepbl. [TTaBHbIE KATHOHBI U AHHOHBI MPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoanbix Boja. OCHOBHBIE IPUYHHBI, ATAIbI U
MOCJICJICTBHS 3aKUCICHUS MIPUPOJHBIX BOJ0EMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE MTPOLIEC-
Chl B IPUPOJHBIX BojoeMax. Ctparudukaius npupoJHeix BogoeMoB. [Ipouecch adprpodukanum
BOoZi0eMOB. [IpuumnHbl 1 nocnencTBus.

2.3. JIutochepa 3emin

3emuas kopa. [louBa. Ctpoenue nouBeHHoro ciiosi. CoctaB mouB. OpraHuyeckue BEIIeCTBa B
nouBe. Ponb JKMBBIX OpraHu3MoB B (DOPMHUPOBAHHM MOYBEHHOrO clios. Tspkesable MeTaibl B
noyse. [lerpananus nous. BogHas u BeTpoBasi 3po3usi OYB.

Mooyns 3. AHTPOIIOTEHHOE BO3/CICTBHE HA OKPYXKAIOIIYI0 CPEly U pallOHAIBLHOE MPUPOJIO-
[10JIb30BAHUE

3.1. IIpupoansie pecypcenl. [lonarue 06 0TX0aax MPOU3BOACTBA U MOTPeOIeHUS. ManooTX0qHbIe
1 0€30TXOTHBIC TIPOU3BOICTBA.

3.2 TloHaTue O IUTAHETApHBIX TpaHHUIAX. AHTPONOTEeHHBbIE BO3MYIIECHUS OMOTEOXHMHUYECKUX
UKJIOB a30Ta u pocdopa. OCHOBHBIC IPUHIIHITBI 3€TICHON XUMUH.

Mooyns 4. YcTroiunBoe pa3BUTHE

[TorsiTie 00 YCTOWYMBOM pa3BUTHH. VICTOpUS CTaHOBJICHHS IMOHSATHS. BKIag oTed4ecTBEHHBIX
yuenbix. Llenu ycroiunBoro paszsutus OOH. MexayHaponHoe COTpYIHHMYECTBO B 00IacTH
YCTOHYHMBOTO pa3BUTHs. [IpOMBINIUICHHAS YKOJIOTHS U 3€JICHasi XUMUSI KaK HHCTPYMEHT obecrie-
YEeHUs] YCTOWYMBOTO Pa3BUTHA. DKOJOTHYECKasl STUKA.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHO0il padoThl

N B 3auernbix | B akagem.
Bug yue6Hoi paboThl
eIMHULIAX qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 3,0 108
KonraktHas padora (KP): 0,9 32
Jlexruu (JIek) 0,45 16
[Tpaktuueckue 3ansatus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 36
CaMocCTOsITeTbHOE H3YUYCHHE TUCIIUTUTAHBI 1,1 39,8
KonTtakTHas camocrosiTenbHas paboTa 0,2
Bua koHTpoOJIA: 3aueT - -
. B 3auernbix | B actp. ya-
Bun yaeOHO# paboThI J—— cax
OO01asi TPY10€eMKOCTh IMCHUILIHHBI 10 Y4€OHOMY IJIAHY 3,0 81
Kounrakthas pa6ora (KP): 0,9 24,3
Jlexumu (Jlek) 0,45 12,15
[Tpaktuueckue 3ansatus (I113) 0,45 12,15
CamocrositesbHas padora (CP): 2,1 56,7
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 27
CaMoCTOsITeTbHOE H3YUYCHHE TUCITUTLIMHBI 1,1 29,55
KonrtakTHas camoctosTenbHast pabora 0,15
Bua koHTpOJIA: 3aUueT - -
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AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«@Pu3nyeckas 3IEKTPOHUKA U JIeKTPoHHbIe pudopsl» (b1.B.0/1.8)

1. Heap JMCHUMIVIMHBI — U3yYEHHUE DJIEKTPOHHBIX NIPOLIECCOB B TBEPIBIX TEJIAX, a TAK KE
B BaKyyMe, ra3ax, Ha IpaHulax pas3zeiia cCpeJ ¥ IPUHIUIIOB [IOCTPOEHUS U paOOThI 3J1EKTPOHHBIX
pUOOPOB Pa3IMYHOIO HA3HAYEHUS. DTO O/IHA U3 OCHOBHBIX TEOPETUYECKUX AUCLUIUINH CHELH-
TbHOCTH, MO0 0e3 3HaHWI (PU3UKU MPOIIECCOB B MPUOOpPAX HEBO3MOXKHBI CO3HATENbHBIC U (-
(exTHBHBIE MOAXO0/bl K pa3paboTKe M OpraHM3allii TEXHOJOIMH B cepe Mpou3BOACTBA U3JlE-
JIMA 3JIEKTPOHHOU TEXHUKH.

2. B pe3ysabTare 0CBOCHUS JMCHHUILIMHBI CTYIEHT J0/KeH
Obnadams CleTyIONUMU KOMITETCHIIUSIMU:
— TOTOBHOCTHIO K OCBOCHHIO U SKCIUTyaTallid BHOBb BBoAUMOro obopynosanus (I1K-8);
— CHOCOOHOCTBIO TUIAHMPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKHE IKCTIEPUMEHTHI,
IPOBOIUTH 00pabOTKY MX Pe3yJIbTaTOB U OLIEHUBATh MOIPEIIHOCTH, BBIABUTaTh IMIIOTE-
3bl U YCTAHABJIMBATh IPAHULIBI UX IPUMEHEHUS, IPUMEHATh METOAbl MATEMATUYECKOTO
aHaJIM3a U MOJEIUPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS
(IIK-16);
— TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (DU3MUYECKUX TEOPUH /IS pellieHHsI BO3-
HUKAIOMKX (PU3MUYECKUX 331a4, CAMOCTOATEIBHOTO MPHOOPETeHUST (PU3NIECKUX 3HAHUH,
JUIs HOHUMaHMs IPUHIUIIOB pabOThl IPUOOPOB U YCTPOUCTB, B TOM YHMCIIE BBIXOASIINX
3a TpeJieNibl KOMIIETeHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);
3namy:

- OCHOBBI COBPEMEHHBIX TEOPH 3JIEKTPOHHBIX U ONTHUYECKUX MPOLIECCOB.

- UCTOPHIO, COBPEMEHHOE COCTOSIHUE WU IEPCIEKTHUBBI Pa3BUTUS JIEKTPOHUKH, a TaKKeE

MaTepHaloB U U3AEIIUN dJIEKTPOHHOW TEXHUKH;

- YCTPOWCTBO, NPUHIMI pabOThl, (PYHKIIMOHAIBHBIE BO3MOKHOCTH U O0JIACTH MPUMEHe-

HUSl OCHOBHBIX IIPEJCTaBUTENEH pa3HbIX KJIaCCOB 3JIEKTPOHHBIX IPUOOPOB.
Ymemn:

- paccunTaTh OCHOBHBIE ITapAMETPhI MOJYIPOBOIHUKOB U P-N MEPEX0/I0B.

- OIIPEJENATh OCHOBHBIE MTAPAMETPhI CBETOM3IYYAOIUX MaTEPUATIOB U YCTPOMCTB.

- UCMOJIb30BaTh CTAHAAPTHYIO TEPMHUHOJIOTHUIO, ONpeesieHusl, 0003HaYeHHs] U €AMHUIIBI

(U3NYECKUX BETUYUH B 2JIEKTPOHUKE;

Braoemy:

- METOJJaMM HU3MEPEHHUs NapaMeTPOB U XapPaKTEPUCTUK 3JIEKTPOHHBIX MPHUOOPOB, OIIEHOY-

HBIX PacYETOB OCHOBHBIX IKCILITyaTallMOHHBIX XapaKTEPUCTHUK.

Breimycknuk gomken o6nanate cnenyomumu  komnerenuusamu: [1K-8, TIK-16, TTK-19.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Baenenue.

[Ipenmer u obnacth uccnenoBanuii kypca dusznyeckoit aneKTpoHUKH. TeMbl Kypcea.

1. DnemMeHThI 30HHON TEOPUH TBEPABIX TEJ

OO6pa3oBanue 30H. 30HHBIE CXEMBI MPOBOAHHUKOB, MOJYIIPOBOAHUKOB M JHAJIEKTPUKOB.
CrarucTiKa paBHOBECHBIX HOcHUTeNEH ToKa. Y poBeHb Depmu. KoHneHTpanust HocuTenen Toka B
COOCTBEHHOM IIOJTyIIPOBOAHUKE. IIpuMecHble ypOBHM B KpUCTajule. 3aBUCUMOCTH MOJI0KEHUS
ypoBHs PepMu OT KOHLEHTpAIUU NMPUMeEcel U OT Temrneparypsl. HepaBHOBECHBIE HOCUTENHN 3a-
psizia B MOJXYNPOBOJHUKE. PaccesHue sHEPruu Ha TEIJIOBBIX KOJeOAHUSIX PEIeTKH, Ha 3apsKeH-
HBIX Je(deKTax, Ha HeUTpanbHbIX nedekrax. [IBukenue Hocutenen 3apsiia. [1oABHKHOCTE.
JHuddysus u npeiid. Mckaxxenne 30H BOIU3U MOBEPXHOCTH MOTYITPOBOIHUKA.

2. DIEeKTpUYECKHUE MEPEXOIBI.

O6pasoBanue p-n nepexona. CBoiicTBa p-n nepexoja, NpsiMoi U 0OpaTHBINA TOKH p-n TIe-
pexojia. MeXaHU3MbI TIPOOOSI P-n Mepexo/a: JTaBUHHBIN, TYHHEIbHBIN, TEIJIOBOW. BonsTammep-
Has XapakTepucTuka. bapeepHas u nupdy3moHHasE EMKOCTh 3JIEKTPOHHO-IBIPOYHOTO MEPEXo/a.
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[Tepexoanble nporeccel B p-n nepexojax. M30TUIHbIE U aHU30TUIIHBIE reTeponepexoasl. Kpat-
KUK 0030p METOJIOB CO3JaHuUs p-n nepexoaa. OMHYECKUE U BRITPSIMIISIONINE KOHTAKTHI.

3. [TonynpoBOAHHKOBBIE TPUOOPHI

be3 p-n nepexona (pe3nucTopsl, HOTOPE3UCTOPHI, TEPMOPEIUCTOPHI, TPOCTEHUIITNE JATYNKH
Xoumna, Bapuctopsl). C 1 p-n nepexoaom (Auoabl, GOTOANO/IbI, TYHHEIbHbBIE AUO/AbI, BAPUKAIIbI,
CTaOUIIUTPOHBI, CBETOAMO/bI, CBETOINO/IBI C TETEPONEPEX0JaMH, COJTHEUHbIE AleMeHThl). C 2 p-
n nepexosamu (OUMOJISIpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAH3UCTOPHI, (hoToTpan3uctopsl). C 3 p-n
nepexogaMu (TupucTopsl, (ototupuctopsl). C OGompmmM uuciom p-n nepexonos (I13C-
MaTpUIbl, UHTErpaJibHbIE CXEMBbI (KJIacCU(UKaLUs, peIesbl HHTErpalun), 31eMeHTsl 1lenbThe).

4. DIeKTpOHHbIE SBJIEHMS, OO0YCIOBIEHHBIE CBS3aHHBIMU 3JIEKTpoHamu: JluanexTpuue-
CKHE MaTepHualibl: BUJbI NOJSApU3alUN B TBEpAOM Teie. CerHeToaNeKTpUKH, CErHETOIECTUKH,
AJIEKTPOCTPUKLIMOHHBIE MaTEPUAIIbI, IbE30JEKTPUKH, TUPOIIEKTPUKU. MarHUTHbIE MaTepUalIbl:
napa- ¥ JuaMarHeTuku, ¢peppo-, peppu -, 1 aHTU(EpPPOMarHeTUKU. MarHuTOMIrkue 1 MarHu-
TOTBEP/IbIE MaTepHaibl, MarHUTHAsA 3amuch uHMopMaryu. CBEpXIPOBOIHUKH: SIBICHUE CBEpPX-
npoBoIUMOCTH, 3ddekT MeiiccHepa, addext JIxozedcona, ceepxnpoBoauuku I u Il poxa.

5. DNEeKTPOHHBIE MTPOLIECCHI B ra3ax U NPUOOPHI HA UX OCHOBE

Bunpl 31eKTpOHHOM SMHCCUU (TEPMO3JIEKTPOHHAS SMUCCHSI, aBTORIEKTPOHHAsI HIMHCCHS,
(OTO3IEKTPOHHASI AIMHCCHUS, BTOPHYHAS JEKTPOHHAs dMuccusi). MoHM3anms u Bo30YKICHHE B
razax. DJIEKTpUYECKUe pa3psasl B ra3ax (TICOIIUM, 1yroBoi, KOPOHHBIHM, HCKPOBOM, BBICOKOYA-
CTOTHBIE pa3psaabl). [a3opaspsaHble W JIOMUHECHEHTHble Jjamnbel. DPOY. DnekTpoHHO-
ONTHYECKHE IpeoOpa3oBaTesy.

6. HauanpHbie cBenenus no texuuke CBY

Oco6ennoctu CBY-auanazona. MoaudunupoBanue konedatenbHoro Kourypa. Koakcu-
anbHBIH M 0O0BEMHBIN pe3oHaTophl. lloHATHEe pacnpenencHHbIX napameTpoB. CorjacoBaHHas
Harpy3ka. Koporko3amkHyTbIi muieid. Korpduunents: 6erymieii Bonusl (KbB) u crostueit Bo-
Hel (KCB). BonnoBoa. OTpaxaTenbHbIi U MPOJETHBIN KIUCTpoHBI. Jlamma Oeryiieil BOJHBI.
Jlammna o6paTHO# BOJIHBI. MarHeTpoH.

7. JTromuHECTIEHIUSA

PexomOnHaIMOHHAas 1 BHYTPULIEHTPOBAs! JTIOMUHECIIEHIIUs. Pe30HaHCHBI MEeXaHU3M Iie-
penaun Bo30yxneHus. BzaumoneiictBue mynbrunoieid. OOMeHHOe B3auMopeicTBue. LIeHTpsI
pexkoMOMHauu. Mojienu u3aydaTenbHOM pexoMOuHanuu. KuHeTnka BHYTPUILIEHTPOBOH M pe-
KOMOMHAIIMOHHOW JTIOMUHECIIEHIIMU. TyIIeHne JIOMUHECIICHIINH.

8. JIazepsl

CrioHTaHHbBIE U BBIHYXJAEHHbIE nepexobl. Koapdumuents! DitHirelina. HBepcHas 3a-
ceneHHOCTh. OCHOBHBIE yacTH Jazepa. Knaccugukanus nazepoB. TBepaoTesnbHbIE J1azepsl (Ha
NIEPEXO/IHBIX aKTUBaTopax, Ha P30 akTuBaropax, Ha LIEHTPAaX OKPACKH, MOJYINPOBOJHUKOBBIE
nasepsl). Jlazepsr Ha kpacuTensx. ['a3oBeie nazeprl. [I[puMeHeHme 1a3epoB.

9. PacipocTpaHeHune U3Iy4eHUsl B CPEIE.

[Tokazarenu npenomnenus. OTpaxkeHue cBera. BolokOHHBIN cBeTOBOA. BUbl paccesHus
u3nydeHusi: PaneeBckoe paccesHue, paccesHue Mu, KOMOMHAIIMOHHOE pPAcCesHUE, pacCcesHue
Manaensmrama-bpuinmosna. Matepdepenuns. MHorocnoitHble JUAJEKTpUUECKHE 3epKajia U
MOJIyNIPO3PAYHbIE MAaTEPUAJIBL.

10. HoBble HanpaBiIeHNs B JJIIEKTPOHUKE

doToHUKa, ONTO3JEKTPOHUKA. [IpobiieMbl U mpeaessl KpeMHHEBOH A1eKTpoHuKU. Hano-
anekTpoHuKa. CIIMHTPOHMKA.

4. O06beM yueOHOM JUCUUIIJIMHBI
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Bcero 6 cemecTp 7 cemecTp
Bupt yueOnoii padotet 3au. en. | Ak.uac. | 3a4. en. :;Ié 3au. en. | Ak. yac.

O01mas Tpya0eMKOCTb U C- 8 288 4 144 4 144
HUILUIMHBI 110 Y4e0OHOMY IJIAHY
KonTakTHasi padora — ayam- 35 196 2 79 15 54
TOpPHBbIE 3aHATHS:
Jlexru (JIek) 1,5 54 0,5 18 1 36
JlaGopaTtopnsie 3ansatust (JI3) 15 54 1 36 0,5 18
[Tpaktaeckue 3anrstust (I13) 0,5 18 0,5 18 - -
CamocrosiTesibHas padora 35 126 2 79 15 54
(CP):
Jomarmssis paboTa 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
KoHTtakTHas caMmocTosITeIbHas

15 6
padora 2,75 1,75 J 1
CaMocTosATeIbHOE N3YYEHHE ' ’

84 30
pa3aenoB AUCUUTLIMHBI o4
Bujabl KoHTpOIS: 3auer ¢ ouen- Ixczamen

KOii

KonrakTtHas pabGora — mpo-

0,4 0,4
MEKYTOYHAasi aTTecTalus 1 1
IloaroToBKAa K 3K3aMeHy 35,6 35,6

Bcero 6 cemecTp 7 cemecTp
Bunel yue6HoI paboTh 3au. ex. Acrp. 3au. ex. Actp. 3au. en. Acrtp.

gac. gac. yac.
O0uas Tpy10eMKOCTb M C- 8 216 4 108 4 108
HHUILUIMHBI 10 Y4e0HOMY IJIAHY
KonrakrHas padora — ayau- 35 94,5 9 54 15
TOpPHbIC 3aHATHSA: 40,5
Jlexmm (Jlek) 15 40,5 0,5 13,5 1 27
Jlaboparopusbie 3ansaTus (J13) 15 40,5 1 27 0,5 13,5
IIpaktuueckue 3anstus (I113) 0,5 13,5 0,5 13,5 - -
CamocrosiTeibHas paGora
(CP): 3,5 94,5 2 54 1,5 40,5
JlomanmHsist pabora 0,5 13,5 0,25 6,75 - -
Pedepar 0,25 6,75 - 0,5 13,5
KonTakTHas camocTosiTenpHas 11.25 6.75
padora 275 1,75 1 4.5
CamMocTosATeIpHOE U3YUCHHE ' ’

62,6 8,8
pa3ziesoB TUCIIUTUTMHBI 22,5
Buasbl koHTpOJIA: 3ader ¢ ?HeH- SK3aMen

KOii

KonrakTHas pabGora — mpo-

0,3 0,3
MEKYTOYHAS aTTeCTALUS 1 1
IloaroroBka K 3K3aMeHy 26,7 26,7

75




AHHOTanugA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Haueprareabnas reomerpus» (b1.B.0O/1.9)

1. Heab AMCUMNJIMHBI - HAYYUTH CTYAEHTOB CII0c00aM 0TOOpaKeHHsI MPOCTPAHCTBEHHBIX
(opM Ha TIOCKOCTH, BHIIMOJIHEHUIO U YTEHHI0 YEPTEKEH U PaBUIIaM U YCIIOBHOCTSIM, TIPH-
MeHsieMbIM TTpH 3ToM (cTangaptam ECKJI).

2. . BBINYCKHUK O HamnpaBJICHUIO MOATOTOBKM OakanaBpoB:18.03.01. «Xumuueckas TEXHOIO-

TUs», NODKeH 00aaarh cienyronmmu  oomekyabTypasiMu (OK) , obmenpodeccrnonanbHbIMU

(OIIK) 1 KOMIETEHIIUSIMU

2.1.00mmeKynbTypHBIC:
- CIIOCOOEH K camoopraHu3anuy u camoodpaszoanuto (OK-7).
2.2. O6menpodeccuoHaIbHBIC:

- BJIaJICET OCHOBHBIMH METOJAaMH, CIIOCO0aMH M CPEICTBAMH TOIYYEHUs, XpPaHEHUs, IepepadboT-

K1 uHGOpMaIK, HaBbIKAaMHU PabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM yIpaBieHHs WH(OpMALIH-

eit (OIIK-5),

2.3 IlpodeccronanbHele:

. CHOCOOHOCTh aHAJIM3UPOBATh TEXHUYECKYIO JOKYMEHTALMIO, 010MpaTh 000py10BaHUE, FOTO-

BUTb 3asBKH Ha MpHOOpeTeHre U peMoHT obopynoBanus (ITK-9).

[Tocne u3yueHus: AMCUUILIMHBI OaKanaBp JOKEH:

3Hamb:

- crioco0bI 0TOOpaKEHUS MPOCTPAHCTBEHHBIX ()OPM Ha TIIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BHIMOJHEHUH YEPTEXKEi;

- BHJIbI CHMMETPHH F'€OMETPHUECKUX PUTYD;

- BO3MOXXHOCTH NPHUMEHEHHS METOJOB HauyepTaTeIbHOM T€OMETpUU IS pelleHus (PU3UKO-

XUMHUYECKHX 3a71ay;

yMemy:

- BBINOJIHATHh M YUTATh YEPTEKH T'€OMETPUUYECKUX MOJIENEH C y4eTOM JEHCTBYIOIIMX CTaHAap-

TOB;

enadems.

- cioco0amMH ¥ IpueMaMH N300pakeHUs MPEIMETOB Ha MJIOCKOCTH.

3. Kparkoe coaep:kanue JUCHUTIIHHBI
IIporpamMmma aucHUIIMHBI BKJIKYaeT B ce0s1 3 Moy st

Moayasb 1.001mue npaBu/ia BoINOJTHEHHUS YepPTeKe.

1.1. IlpaBuna BpinoJiHeHUs1 U ogopmiieHust Yeprexkeil B coorBercTBuu ¢ 'OCT. dopmartsr:

pa3Mepsl 1 0003HaYEHHE OCHOBHBIX U JOIOJIHUTENbHBIX (popmatoB. Pacnonoxxenue ¢popmMaTosB.

Macmtab: HaTypalbHBIM MaciiTad, cTaHAapTHRIE MacIITaObl YMEHbIIEHUS U yBenuyeHus. JIu-

HUU: TUNBI U TonmHaa TuHUH. [lpudT: Tuner u pazmeps! mpudToB. OCHOBHBIE HaANUCH Tpadu-

YECKUX U TEKCTOBBIX JIOKYMEHTOB.

1.2. T'eomerpnueckue nocrpoenusi. ConpspkeHUs:: OCHOBHBIE BUJABI M MPAaBUJIA BBITOJIHEHUS.

VYKIIOHBI U KOHYCHOCTHU: pacyeT U IMpaBWjia HAHECEHUs Ha depTexe. /[eneHue oKpyKHOCTH Ha

paBHBIC YacTu. HaHeceHre BEHIHOCHBIX U pa3MEPHBIX JIHHHIA Ha YePTeKe.

Mogayas 2. IlpoeunpoBanue reomerpudeckux Guryp.

2.1. Mertonx npoexkumii. Bunsl nmpoenuposanusd. LlenTpanbHOE MpoenupoBaHue: HEHTP MPOELH-

pOBaHUsA, IJIOCKOCTh IPOEKIUH, MPOCHUPYIOIIUE JIy4d, NpoeKiuu. CBONCTBA LIEHTPAIBHOIO

npoenupoBaHusi. JJoCTOMHCTBA U HETOCTATKH LIEHTPAIBHOTO MPOSIUPOBAHUS.

[TapannensHoe npoennpoBanue. Hanpasnenue npoenupyronmx gydeit. CBoicTBa napauielibHO-

ro npoenupoBanus. [IpoennpoBanne KOCOyrojibHOE U NMPSAMOYIOJIbHOE (OpTOroHanbHoe). CBOi-

CTBa OPTOTOHAJILHOTO MpoerupoBanus. OOpa3oBaHHe KOMILIEKCHOTO YepTexa (dmopa MoHxa).

OproronanbHbIi yepTex Touku. Koopaunate! Touku. [TocTpoeHne TOUKy 1Mo ee KOOpAnHATaM.

2.2. Ilpamble auHuu. CiocoObl 3amaHus NpsMoi Ha uepTexke. Knmaccuduranus mpsiMbIX 1O

PacroI0XKEHUIO OTHOCUTENIBHO JIPYT Apyra: IpsiMble NepeceKarolyecs, napajule]bHble U CKpe-
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muBaroecs. Kimaccupukanust npsiMbIX OTHOCUTENBHO MJIOCKOCTEN MPOEKIMA: IpsMble 00IIero
Y 4aCTHOT'O I0JIOKEHHUS — IIPsIMbIE YPOBHS U npoeuupyromue. [IpuHa ie;xHoCTh TOUKH MPSIMOU.
Teopema 0 poeLpOBaHUM MIPSIMOTO YIJa.
2.3. ILinockocthb. CriocoObl 3aanusl IUIOCKOCTH Ha uepTexe. Kiaccupukanus miockocTeld 1o
PACIIOIOKEHUIO OTHOCUTENIBHO IJIOCKOCTEN MPOEKLUI: INIOCKOCTH OOILEro ¥ 4acTHOIO MOJIoXkKe-
HUS — [IPOELUpYIOLE U ypoBHs. IIprHaie)kHOCTh TOUKH U IPSIMOMN TIIIOCKOCTH.
2.4. Kpusble jqunnu. Knaccupukamusi KpuBbIX: HUPKYJIbHbBIE M JEKaJlbHbIE, 3aKOHOMEPHbIE U
He3akoHOMepHBbIe. [Topsanok kpuBoi uHUM. 11n0CcKNe KpUBBIE IMHUKA BTOPOTO NOPSIKA: JUIUIIC,
napabosna, runep6onia. IlpocTpaHcTBEeHHbIE KpUBBIE: IMIIMHAPUYECKAs U KOHUYECKasi BUHTOBBIE
JIMHUH.
2.5. IoBepxHocTH. OOpa3oBaHUe W 3aJlaHUE MOBEPXHOCTEH Ha YepTexe (KMHEMaTHYECKUU WU
KapkacHbIil criocoObl). [lonarue 06 ompenenutene noBepxHocTH. Kiaccudukanus moBepxHO-
CTEW: JMHeHuaTble U HelMHeHyaTble, TOBEPXHOCTH BpAIEHUs, IOBEPXHOCTH C JBYMS HalpaB-
JSIOUIMMHU UM IJIOCKOCTBIO INMapaiiesin3Ma. BUHTOBbIE MOBEPXHOCTHU. XapaKTEpHbIE JUHUHU I1O-
BEPXHOCTEH BpallleHus: MEepUIMaHbl, IIaBHbIM MepHUIuaH, napajuieiau, 3KkBarop, ropio. [Ipunan-
JICKHOCTh TOUYKHU MTOBEPXHOCTH.
2.6. I'eomeTpnueckue Tena. [[poekiny MHOrOrpaHHUKOB (IpaHHbIE F'€OMETPHUECKUE Tella), B
TOM YHUCJIE MpaBUWIbHbBIE (TETpadIp, FeKCa’Ap, OKTA3p, AOJAEKa’Ap, UKOCAdAP), Tejla BpallleHus
(uMIUHAP, KOHYC, 1Iap, TOP).
2.7. CumMmeTtpusi reomeTpudeckux (puryp. CAMMETpHsi OTHOCHUTEIIBHO TUIOCKOCTH, TPSMOH,
Toukd. CUMMETpHUS BpaILLCHUs, IOPSIIOK OCH CUMMETPHH.
2.8. OmnpepneneHne HATYpPaJIbHOH BeJHYUHBI OTpe3Ka MNPAMONH M IUIOCKOH ¢ury-
pbl. OnpezienieHre HaTypaJbHOM BEJIMYMHBI OTpe3Ka MPsIMOM CIIOCOOOM MPSMOYTOJIbHOIO Tpe-
yroJIbHUKa U CIIOCOOOM IPOELMPOBAHUS Ha JIOMOJHUTENbHYIO IIOCKOCTh. [locTpoeHue HaTy-
pabHON BEJIMYMHBI IIIOCKON (DUTYPHI.
2.9. Ilepeceuenne reomeTpuiecknux odpas3os. [lepeceueHre MHOrOrpaHHUKOB, MHOTOTpaHHHUKA
C ITOBEPXHOCTHIO BpaleHus. [lepeceuenne noBepxXHOCTEN BpaleHHs: JBYX IIPOELUPYIOLIUX T10-
BEPXHOCTEMH, Mpoenupymolel ¢ Henpoeuupymoiei. [lepeceuenne HempoenupyoUMX TOBEPXHO-
CTEH BpallleHUs C MapauIeIbHBIMH OCAMHU. Teopema O NepecedyeHUH COOCHBIX MOBEPXHOCTEHN
BpaiteHus. [loctpoeHne TuHUYN NepecedeHns] HEMPOESIUPYIOIUX TOBEPXHOCTEN BpaIIEHHUS C T1e-
pPECEeKaUMMHCA OCSIMU METOJIOM KOHIEHTpHUecKuX cep. YacTHble ciyyau MepecedeHus Io-
BEPXHOCTEHN BTOPOro nopsijaka: Teopema MoHka U ee CleACTBHE.

Mopayas 3. U306paskenns npeameros o 'OCT 2.305-2009.
3.1. U3o0paxkenusi. Buapl uzobpaxenuit mo 'OCT: Bubl, pa3pessl, c€UeHUsI, BBIHOCHBIE dJIe-
MeHTbl. OcHOBHbIE BUBI. [J1aBHBIN BUJ, TpeOOBaHUs, NMpeIbsABIsIeMble K TJIaBHOMY BHIy. [lo-
MOJTHUTENbHbIE U MECTHbIE BUABL. Pa3zpessl, kiaccudukanus pa3pe3oB MO PacloNIOKEHUIO CEKY-
HIei TIOCKOCTH OTHOCHTENBHO IUIOCKOCTEM MPOEKLU: pa3pe3bl BepTHUKAIbHbIE, TOPU30HTANIb-
Hble U HakJIoHHbIe. Kiaccudukanus pa3pe3oB MO YUCITY CEKYHIMX IJIOCKOCTEH: pa3pessl Mpo-
CTBI€ U CJIOXHBIE — CJIO’KHBIE CTYIIEHYAThI€ U CJIOKHBIE JIoMaHble pa3pe3bl. CoBMEIIeHHbIE H300-
paxkeHus. MectHble paspe3bl. CeueHHs HaJOKEHHBIE U BBIHECEHHBbIE. BBIHOCHBIE 3JIEMEHTBHI.
[TpaBuiia 0003HaYEHUS U300paKEHUI.
3.2. Hak/10HHBbIE CeYeHHs] TeOMeTPHYeCKHX TeJl. [locTpoeHne npoekuil ¥ HaTypajJbHbIX Be-
JMYUH TeoMeTpudeckux Tesl. HakioHHbIe ceueHuss MHOTOTPaHHUKOB. Bubl U mpaBuiia mocTpo-
€HUSl CEYEHMM LMIMHJIpA. 3aBUCUMOCTh BHJA HAaKJIOHHOI'O CEUEHUs KOHyCa OT pPacIOJIOKEHUs
CEKYIIIEeH MITOCKOCTH OTHOCUTEIBHO OCH KOHyca. HakimonHble ceuenus mapa. [TpaBuiia noctpoe-
HUS HAKJIOHHBIX CEYEHUIN COWIEHEHHBIX TEll.
3.3. AkcoHoMeTpUYeckHe 4YepTexu u3aeauii. OOpa3oBaHHEe aKCOHOMETPHUYECKOTO UYepTeKa.
[lepBuunas u BropuuHas npoekiuu. KoapuuneHTsl UCKaXKEHUsI aKCOHOMETPUYECKOTO YepTe-
xa. [lepexos oT HaTypanbHBIX KOA(PGUIMEHTOB UCKAXXEHUS K IPUBEACHHBIM. Buabl akcoHOMET-
puu. BeinonHeHue 4epTeKel MHOIOYIOJBHUKOB M OKPYKHOCTEH B IPSAMOYIOJIBHOW U KOCO-
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YrOJIbHOM (TOPU30HTAIIBHON M (PPOHTAIBLHOM) N30METPUAX. AKCOHOMETPHUECKHUE YEPTEKH Ieo-
METpUYECKUX Tell. Pa3pe3bl B aKCOHOMETPUHU.

3.4. IlpumeHeHune 00pa30B U MeTOI0B HAYEPTATEJIbHOW reoMeTPHH /JIsl pemeHust (PU3NKO-
xuMHnueckux 3aaad. ['padpuyeckoe n3o00paxkeHNe cOCTaBa MHOTOKOMIIOHEHTHBIX CHCTEM: OTpe-
30K COCTaBa, TPEYroJbHUK COCTaBa, TETpadap cocraBa. ['paduueckoe nM300pakeHUE CBOMNCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. ['paduueckoe wn300pakeHHE CTPYKTYpPHI BEIIECTB, MPUMEPHI
M300paKeHUsI BEIIECTB.

4. O0beM y4eOHOI JUCHUIIJIMHBI

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akan. B actpo-
eAUHULIAX yacax HOM.
yacax
O0mas Tpya0eMKOCTh IMCUMILUIMHBI 10 y4eOHO- 4 144 108
MY ILIAHY
AyIUTOPHBIE 3aHITHS: 1,33 48 36
Jlexumm (1ex.) 0,44 16 12
[Tpaktuueckue 3anstus (I13) 0,67 24 18
Jlaboparopus 0,22 8 6
CamocrosiTesbHasi padora: 2,335 84 63
PacuerHo-Tpaduueckue paboTh 1,75 63 47,25
IToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUbI CAMOCTOSITENILHOM PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
By uToroBoro KOHTpOJIst 3auer ¢ OLleHKO

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«MatepuaJjioBeieHue 1JIs J1eKTPOHHON npombinuienHocTn» (b1.B.0O/1.10)

1. lean AuCHUNIMHBI:

-IIpUOOPETEHUE CTYJAEHTAMU 3HAHWUW, HEOOXOAMMBIX ISl CAMOCTOSTEIBHOTO pEeIICHUs
BONPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuajoB OOOPYIOBaHHS M KOHCTPYKIUH XHMHKO-
TEXHOJIOTHYECKUX TPOILIECCOB C YYETOM YCIOBHUU JKCIUTyaTallMH, a TAKKe HSKOHOMUYECKUX U
HKOJIOTMYECKUX (PaKTOPOB;

- moiydeHre uHGopMarru 0 GU3HNIECKON CYNTHOCTH SIBIICHUN, MPOUCXOIAIINX B MaTe-
pHuanax, UCIOIb3yeMbIX, B YACTHOCTH, B TEXHOJIOTHUSX MAaTEpPHAIOB U MPHOOPOB AIEKTPOHHOU
TEXHUKH U HAHODJICKTPOHUKH;

- YCTaHOBJICHHE 3aBUCUMOCTH MEXY COCTaBOM, CTPOEHHUEM U CBOMCTBAMHU MaTEepUAJIOB,
WCIIOJIB3YEMBIX, B YACTHOCTH, B TEXHOJOTHUSX MATEPHUATIOB M MIPHUOOPOB IIIEKTPOHHON TEXHUKHU U
HaHORJIEKTPOHUKH,

- U3yYCHUE TEOPHH U MPAKTUKU PA3TUIHBIX CTIOCOOOB YIIPOUYHECHHS MAaTEPUAJIOB;

- U3Y4YEHUE MATEepUAJIOB DJIEKTPOHHOM TEXHUKHU M HAHOAJIEKTPOHHUKH, OCHOBHBIX TPYIII
METaJUTMYECKUX U HEMETAJUTMYECKUX MaTepHUAJIOB, UX CBOMCTB M 00JIaCTe MPUMEHEHHS.

2. B pe3syabrare u3y4eHHsl AMCHMIUIMHBI 00y4YaloUIWiics MO NporpaMmme Oaka-
JIABpHATA /10JI2KeH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) komneTeHnusIMu:

-CIIOCOOHOCTHIO TTPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHHUS TP pa3padO0TKe TeX-
HOJIOTUYECKUX MPOIECCOB, BHIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUU C YYETOM DKOJIOTH-
4ecKuX nocneAcTsuit ux npumenenus (11K-4);

-CIIOCOOHOCTBIO MPOBOJUTH AHAIHU3 CHIPhS, MATEPUATIOB M TOTOBOM MPOIYKIIMH, OCY-
IIECTBIIATH OLIEHKY pe3yabTaToB aHaiau3a ([TK-10);

-TOTOBHOCTHIO MTPOBOJUTH CTAHJAPTHBIE U CEPTU(DUKAIIMOHHBIC HUCTIBITAHHSI MAaTEPUATIOB,
u3aenuil 1 TexHoaoruueckux nporeccos (ITK-17);
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-TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHWE CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COCIUHEHUU U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbuoctu (I1K-18).

Buame:

- Kiaccu(HKanuio, CTPYKTYpy, COCTaB M CBOWCTBA MAaTepHAlIOB, HCIOJB3YEMBIX, B
YaCTHOCTH, B TEXHOJOTUAX MAaTEpUaJIOB W MPUOOPOB DBJIEKTPOHHON TEXHHKH U
HAHORJICKTPOHUKHU;

- MapKUPOBKY MATEpUAJIOB, UCIOIb3YEMBIX, B YACTHOCTH, B TEXHOJIOTMSIX MAaTEPHAJIOB U
IpuOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH, I10 POCCUMCKUM CTaHJapTaM;

- OCHOBHbBIE KOHCTPYKIMOHHBIE M (PYHKIMOHAJIbHBIE MaTepHalbl, MPUMEHsSIEMbIE B
XUMHUYECKON TEXHOJIOTMH U XUMHUYECKOM aIllapaToCTPOEHUHU;

Ymems:

- palmMoOHANBbHO TOAO0pPaTh  KOHCTPYKLIMOHHBIN MaTepuan Uil XUMHKO-
TEXHOJIOTHYECKOro Ipoliecca (peakropa, ammapara, MalldHbI) C YY€TOM METOJOB 3alllUThl OT
BO3MOKHOTO BO3JEHCTBUS TEXHOJIOTUYECKON CpPEbI;

Braoemo:

- METOJaMH OIpe/e/iCeHUs] CBOMCTB MaTEpUajoB, HCHOJIb3YEMbIX, B YacCTHOCTH, B

TEXHOJIOTHSIX MaTEpPUaIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKH;

- JIaHHBIMM Ui TIPUHSATHS KOHKPETHBIX TEXHUYECKUX pEUIeHUH Ipu pa3paboTke
TEXHOJIOTHYECKHX MPOIECCOB C TOUKHU 3PEHUSI TEXHUKO-3KOHOMUYECKOH 3P(HEKTUBHOCTH.

3. KpaTkoe conep:kanue JIUCHUIIIHHBI

MartepuanoBeneHue Kak Hayka: 1Ielid, 3aJa4d ¥ 3HaUeHue AUCUUILTHHBL. OOume Tpedo-
BaHUs, NpEeAbABIIEMbIE K MaTepualaM B 3aBUCUMOCTU OT YCJIOBUM HCHOJIb30BAaHUS WUJIU JKC-
miyarauuu. Pazsurue Hayku o matepuasiax. Posib pyCCKHUX y4€HBbIX B pa3BUTUHU Hayku. JlocTu-
JKEHUs B 00JaCTU CO3/1aHUsl HOBBIX MaT€pUANIOB, UX NMPUMEHEHMsI. 3HaUeHHE MaTepUaloB B pas-
BUTHH XMMUKO-TEXHOJIOTMYECKHX MPOLIECCOB U 00ecIeueHn UX 0e30IacHOCTH.

OcHOBHbBIE TIOHATHS O CTPOEHHUH, CTPYKTYpE U CBOMCTBAaX MaTepuanoB. Meronbl u3yue-
HUS CTPYKTYpPBI U CBOMCTB MaTepHalloB.

Crpoenue marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccudukanus
KPUCTAJIJIOB 110 THIAaM CBSI3U. AHM30TPONHMs CBOMCTB KpUCTAIOB. CTpOEHHE pEANbHBIX KpH-
ctayyioB. JleexkThl peadbHBIX KPUCTAIIOB U MX BIIMSHUE Ha CBOMCTBA METAJNIOB U CIUIABOB.
CaoiicTBa qucnokanuii. Kpucrammsanus MeTaioB U ciuiaBoB. CaMONpOU3BONIbHAS KPUCTAIIIN-
3anust. HecamonpounsBosibHast Kpuctaumsanus. AMoppHble MaTtepuansl. Hanomarepuansl. Aj-
JIOTPONIUYECKHUE ITPEBpaLeHHs MeTAII0B. CTPyKTypa HEMETAININYECKUX MaTepuanoB. CTpoeHue
MOJIMMEPOB, CTEKJIA, KEPAMHUKHU.

Marepuainbl 3JIeKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKU. Martepuanbl ¢ 0COOBIMH 3JIEK-
TPUYECKUMHU CBOMCTBAMH.

CaoiicTBa Matepuanos. [lokazatenu coiicTB. Knaccudukamnus cBoiictB. MexaHudeckue,
¢du3nueckre, XMuMUYECKUE, SKCITyaTallMOHHBIE M TEXHOJIOTMYECKHe CBOIcTBa MaTepuaoB. I1o-
Ka3aTelld MEXaHUYeCKHUX CBOICTB, OINpenessieMble NMPU CTaTUYECKUX HCIBITAHUSX Ha pacTsiKe-
HUEe M u3rud. Meronabl ompeaeneHUs TBEPIOCTH MarepuaioB. Ilokasarenn MeXxaHHYECKHX
CBOICTB, ompe/eNseMble PU TUHAMUYECKUX U [UKINYECKUX HCTIBITAaHUSIX.

PU3NKO-XUMHUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS.

OCHOBBI TEOPUU CIUIABOB. J[MarpamMMbl COCTOSIHUS CIUIABOB. T€pMHUHBI U OMpPEICIICHUS.
Jlnarpammsl — «cOCTaB-CBOWCTBO». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBaMU
CILJIaBOB M TUIIOM uarpammbl coctosiaus. [Ipasuino H.C. KypHakoga.

Mertannnueckue MaTepuabl.

Kenezoyrnepoaucteie criaBbl. CTPYKTYphI CIUIABOB Kee30-yriaepoa. JuarpaMmmsl co-
CTOSIHUS KeJe30-11eMeHTUT. KoMIoHeHThI, Ga3bl U CTPYKTYPHBIE COCTaBISIOIIME cTaneil u Oe-
JIBIX YYT'YHOB.

KOHCTpyKIIMOHHBIE METAIIIMYECKHE MaTepUabl. YTIEPOAUCTHIE U JIETUPOBAHHBIE CTAIIN.
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Knaccugukanus craneil, onpeneneHue MOHATHS KadecTBa cTaid (TpeOOBaHMsI K KadyecTBY).
BnusiHue yrieposa U MOCTOSHHBIX (TEXHOJIOIMYECKHX) MPUMeEced Ha KayeCTBO CTaM, METOJbI
yIY4IIEHUs] KauecTBa CTaaM (IOBBIILIEHHE €€ KOHCTPYKLMOHHOM Ipo4yHocTH). BiusHue nerupy-
IOIMX 3JIEMEHTOB HA CBOMCTBA CTAIM. J(MarpamMMbl COCTOSIHHSL KEJI€30-JIETUPYIOIIHUM 3JIEMEHT.
Koncrpykuunonnsie cranu. MHcTpyMeHTanbHble cTanu. Kiaccudukanus yriaepoaucTsiX U JIeru-
POBaHHBIX CTajed. MapKupoBKa CTalel MO0 XMMUYECKOMY COCTaBy. KOHCTPYKIMOHHBIE CTalu U
crutaBbl. IHCTpyMEHTaJIbHBIE CTAJIX U cIuiaBbl. UyryHBI U TBepAble CIulaBbl. CBOWMCTBA U Ha3Ha-
yeHue uyrysa. [Ipouecc rpadpuruzanuu. UyryHsl cepble, Oeible, KOBKUE, BBICOKOIIPOYHBIE, UX
CBOMCTBA, 00aCTh NPUMEHEHHUS, MAPKUPOBKA.

Teopus 1 IpakTUKA TEPMUYECKON  XUMHKO-TEPMHUECKOM 00pabOTKH METAIJIOB U CILIa-
BOB. IIpupona, MexaHu3M U yCIOBMsI NPOTEKAHUS CTPYKTYPHBIX NPEBPAILEHUI B cTanu. Bunabl
TepMU4ecKoil 00paboTku ctamu: oTxur | u Il poxa, MOMHBIN M HEMOMHBIA OTXKHUT, HOPMAaJIU3a-
15, 3aKaJIKa, OTITYCK. 3aKaJIMBa€MOCTh M NPOKAJIMBAEMOCTb cTanel. BinusHue Tepmuueckoit 06-
paboOTKM Ha MEXaHUYECKHe CBOicTBa cTayiu. PU3NUecKrne OCHOBBI XUMUKO-TEPMUUYECKOI 00pa-
60Tku. Buzabl u cnocoOsl nementanuu. uddy3noHHoe HachllleHHE TOBEPXHOCTH HEMeTalula-
mu. AzotupoBanue crand. Juddysmnonnas merammzanus. MoHHAs XUMUKO-TepMUYecKas 00-
pabotka. IlepcrieKTUBBI pa3BUTHsI XUMUKO-TepMUUYecKoi 0O0paboTku. Auddysnonnoe ynanenue
IIpUMECEH.

[[BeTHBIE METAJIIIBI U CILIABBI HA UX OCHOBE.

OO0mmast xapakTepucThKa M Kiaccu(uKaIys MEIHbIX CIUTaBOB. JIaTyHHM, OPOH3BI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIMOHHBIE MeTalInyeckue Matepuansl. O0mas XxapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemple alrOMHHHUEBBIC CIUIABBI, JUTHEBHIC AIFOMUHUECBBIC
cruiael. ['panynupoBanHble cruiaBbl. O0Ias XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. [ledopmu-
pyeMble MarHueBbIe CIUIaBbl. JINTHEBbIE MArHUEBBIE CILIABHI. BIIMSHUE JETHPYIONIUX JIEMEHTOB
CTPYKTYPY ¥ Ha CBOWCTBA TUTAHOBBIX CIUIABOB. bBEpUIIIMH U CILIaBBI HA €70 OCHOBE. Tyromnnas-
KM€ METAJIJIBI U CILJIABBI HA X OCHOBE.

OcHOBBI KOppO3UHM METAIUIOB. [ [pUHIINIIBI U METO/IBI 3AIUTEI OT KOPPO3HH.

OcHoBHbIE TPUYMHBI KOppo3uu MeTauioB. [lokazarenu koppo3uu. Knaccudpukanus xop-
PO3MOHHBIX IpoLeccoB. XUMHUUecKas Koppo3us. ['azoBas kopposusa. Kopposust B KUAKOCTAX —
HERJIEKTPOJIUTaX. DJIEKTPOXUMHUYECKass Kopposus. KuHeTHka 3J1eKTpOXMMUYECKOW KOPpPO3HHU.
Koppo3ust METalsIoB B yCIOBUSAX TEXHOJOTUYECKUX CPEJl XHMUUECKHUX IPOU3BOACTB.

[IpuHIUIIBI 1 METOMBI 3AIMTHI OT KOPpo3uH. KOppO3MOHHOCTONKHE METAaUIMYECKUE Ma-
Tepuansl. MeToabl 3allMThl MAlllUH U alllapaToB XMMUYECKUX MIPOU3BOACTB OT Koppo3uu. Mn-
THOUTOPHI KOPPO3UH. DIEKTPOXUMHUUECKAS 3allUTa. 3alIUTHbIE TOKPBITHUS.

HeMeramnnueckue MaTepuaisl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coeuHeHuil. CTpoeHue U CBOMCTBA I10-
auMepoB. TepMOpeakTHBHBIE U TEPMOIUIACTHYHBIE MONMMEpPbl. CTpoeHue M CBOMCTBA ILIACT-
Macc. OCHOBHBIE Pa3HOBUAHOCTH MPOMBILUIEHHBIX MOJUMEPOB U IUIACTMAcc. ApMHUPOBAHHBIE
MOJIMMEPHBIE MaTepHAIIbI. | 'a30HANOIHEHHBIE NTACTMACCHI.

OCoOeHHOCTH CTPOEHUS , CBOWCTBA PE3NHOBBIX MaTepHalioB. Pe3nHsl o01iero Ha3Have-
HUS, ClIellMajIbHbIe PE3UHBI M 00JIACTH UX PUMEHEHUS.

Jlakokpacounsie MaTepuaisl (JIKM). OcnoBuble Buasl JIKM. Kpacku, naku, rpyHTOBKa,
HIaTJIEBKA.

Kepamuueckue Marepuainsl. KOHCTpyKIIMOHHAsI, MHCTPYMEHTaJbHAas W TEXHUYECKas Ke-
pamuka. Heoprannyeckoe crekio. Knaccudukaius cTekon o Ha3HAYeHUIO U 00JIacTH MpUMe-
HeHus. Cutamisl. ['papur. AcOect. CBoiicTBa U 006J1aCTH TPUMEHEHHUS.

CmasouHble Macia, INIACTUYECKUE CMa3KH, TBEPIbIE CMa304Hble MaTepHuanbsl. CMa304HO-
OXJIAXKJAAOLIUE KUIKOCTH.

HpeBecHbie MaTepuaIbl.

Kommnozuimonnsie marepuansl (KM). Obmias xapakTepucTuka KOMIIO3UIIMOHHBIX MaTe-
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puanoB. JucnepcHo-ynpouenusie KM, cinoucteie KM, Bomokuucteie KM. Komnosuimonueie
MaTepuaibl Ha MeTalIndeckol U HeMmerauinueckoil ocHoBe. CAIl (crieueHHbIE alFOMUHHUEBBIE
nopoikn). Kepamuueckue KOMIO3UIIMOHHBIE MaTepHralibl. [IOHATHS 0 HAHOTEXHOJOTHUSAX, HAHO-
MaTepuaiax.

DKOHOMHUYECKH 000CHOBaHHbBIN BHIOOp MaTepUaoOB JUIsi KOHKPETHBIX IIeJeH.

Bb160p KOHCTPYKIIMOHHBIX MaTEPUANIOB JUIsI KOHKPETHOTO TEXHOJIOTHYECKOro Mpoliecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MaTEpHUaoB. DKOJOTMYECKHUE ACHEKTHI
MaTepUaIOBEIEHUS U 3aIIUThI METANIOB OT KOPPO3UHU.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3aueTHBIX B axa-
Bunpr yueOHOM paboThI eIMHUIIaX JIEM.
yacax
O0mas TPyA0eMKOCTh JMCIUILIMHBI 110 Y4eOHOMY ILIAHY 3 108
AyIUTOPHBIE 3aHATHSI: 1,3 48
Jlexuuu (JIek) 0,9 32
[Tpaktuueckue 3ansatus (I113) 0,4 16
CamocronTesannas padora (CP): 1,7 60
Pedepar 0,6 20
KonrtakTHas camocrositenpHas paborta 11 0,2
CaMoCTOsITeIbHOE U3YUCHHE Pa3/ie]IOB TUCIUILINHEI ' 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4er

B 3aueTHbBIX B actp.

Bunpr yue6HOM paboThl eTUHHIIAX gacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
AyIUTOPHBIE 3aHATHSI: 1,3 36
Jlextuu (Jlek) 0,9 24
[Ipaktnueckue 3ansatus (I113) 0,4 12
CamocrositesbHas padora (CP): 1,7 45
Pedepar 0,6 15
KonrakTHast camocrosTenbHast pabora 11 0,15
CaMOCTOSITENIbHOE U3YUYEHHE Pa3/1e€]I0B JUCIUILINHEI ' 29,85
Bua koHTpoJs: 3a4eT / IK3aMeH 3ayer

AHHOTanugA padoyeil NPOrpaMmbl JUCUUIIJIMHBI
«MoaeaupoBaHue XUMHKO-TEXHOJIOTHYECKUX NMPOLECCOB B TEXHOJOTHH MAaTEPUATIOB U
NpUOOPOB JIEKTPOHHOM TEXHUKH U HaHOd1ekTpoHukn» (b1.B.0O/1.11)

1.Iesib AUCHUITHHBI: TTOJIYYCHUE CTyeHTaMI-0aKkalaBpaMu 3HaHUI B 00JaCTH KOMITbIO-
TEPHOTO MOJICTUPOBAHUS XHMHUKO-TEXHOJOTHUYECKHUX MPOIIECCOB C MMPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIbIOTEpHON MaTematuku, B yactHoctt MATLAB u VBA, a takxke mpuoOpereHue
MMHU TIPAKTUYECKUX HABBIKOB Pa3pabOTKH JaHHBIX KOMITBIOTEPHBIX MOJIEICH ¢ OJTHOBPEMEHHBIM
pelieHreM 3a7a4d CTPYKTypHOU U apaMeTpUIecKor NACHTU(DHUKAIIH.

2.B pe3yabTare 0CBOEHHUS AUCHUILINHBI CTY/AEHT-0aKAIaBP J0JKEH:

3HATb meTonpl IOCTPOCHUS IMIUPUUYECKUX (BEPOSATHOCTHO-CTATUCTUIECKUX) U (PU3UKO-
XUMUYECKHUX (TEOPETUUYECKUX) MOJIeTIeH XMMHUKO-TEXHOJIOTHUYECKUX MPOIIECCOB; METOJIbI UICH-
TU(UKAIMA MaTEMaTHYECKUX OMMCAHUN TEXHOJIOTMUYECKUX MPOIIECCOB HA OCHOBE DKCIEPUMEH-
TaJbHBIX JAHHBIX; METO/IbI ONTUMU3AINHA XUMUKO-TEXHOJOTHUYECKUX IIPOLECCOB C MIPUMEHEHUEM
AMIIUPUYECKUX U/UIN (PU3NKO-XUMHUECKUX MOJIEIEeH;

YMETH npumeHATh U3BECTHBIE METObl BBIUUCIUTEILHON MaTeMaTUKH M MaTeMaTH4de-
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CKOM CTaTUCTHKU JUIsl PELLICHUs] KOHKPETHBIX 3a/lad pacyera, MOAEIUPOBaHUs, UACHTUPUKALIUN
Y ONTHUMH3ALMU [IPU UCCIIETOBAaHUM, IPOEKTUPOBAHUN U YIIPABICHUM IIPOLECCAMH XUMHYECKON
TEXHOJIOTHH, a TAKXKE YMETh UCIOJIb30BaTh B CBOEH NPAKTUYECKON NEATEIBHOCTH ISl JOCTHKE-
HUS ATUX 1IeJIel U3BECTHBIE MTAKEThI IPUKJIAJAHBIX IPOIPAMM.

BJIAJIETh meToiaMu MaTeMaTHYECKOW CTaTUCTUKU JJII 00paOOTKHU PEe3ysIbTaTOB aKTHB-
HBIX U [TACCUBHBIX 3KCIIEPUMEHTOB, a TAK’KE€ METOAAMU BBIUMCIMTEILHON MaTEMATUKH JUIs pas3-
pabOTKM U peanu3alyy Ha KOMIbIOTEpax aJlfOPUTMOB MOJAEIMPOBAHUSA, UIEHTU()UKALUU U OI-
TUMU3ALUN XUMHUKO-TEXHOJIOTMUYECKUX MPOLIECCOB;
Komnerenuuu ciaymaresieil IpH 0CBOCHUH JUCHHILINHBI:
Bnagenne oCHOBHBIMM METOJaMH, CIIOCOOAMHU M CPEICTBAMH IIOJYy4YEHUS, XpaHEHMs, Iepepa-
60TKH MHPOPMALIMH, HABBIKK paObOThI C KOMIIBIOTEPOM KaK CPEACTBOM YIPaBICHUs MH(pOpMaIu-
eit (OIIK-5);
['0TOBHOCTD IPUMEHATH AaHAIMTUYECKUE U YUCIIEHHBIE METOJIbl PEIIECHUS IIOCTABICHHBIX 3a/1a4,
UCTIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, TPOBOAUTH 00paboTKy MHpOpMa-
UM ¥ MCIIOJIb30BAaHUEM IPHUKIAIHBIX NPOrPAMMHBIX CPEICTB cdepbl MpodeccuoHanbHOM aes-
TEJILHOCTH, MCIIOJIb30BaTh CETEBBbIE KOMITBIOTEPHBIE TEXHOJOTHH M 0a3bl JAHHBIX B CBOCH MpO-
(beccnoHaIbHON NESATEIbHOCTH, MMAKEThI MPUKIIAIHBIX IPOrpaMM Jjisl pacyéra TEXHOIOTNYECKUX
napameTpoB obopynoBanus (I1K-2);
CriocoOHOCTh HalaXHuBaTh, HAacCTpauBaTh M OCYILECTBIATh IPOBEPKY OOOPYAOBaHHUS M IpO-
rpamMHBbIX cpezactB (I[TK-6);

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. OcHOBHBbIE NMPUHIUIBI KOMIBIOTEPHOI'O MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX
nporneccoB (XTII). Maremaruueckue 3MIMpUYECKUE U MaTeMaTHYeCKUe (DU3MKO-XMMUYECKHE
MOJIEJN U KOMIIbIOTEPHOE MOJIEIpOBaHuE. JleTepMUHUPOBAaHHbBIE U BEPOSITHOCTHBIE MaTEeMaTH-
yeckue Moaenu. [IpumMeHeHre METO0JI0TMM CUCTEMHOTO aHAJIM3a JUIsl PELLEHUS 3a1a4 MOJEIIH-
poBanus. IIpuMeHeHue NpUHLIKIIA «UEPHOIO SIIMKa» MPU MATEMaTUYECKOM MOJEIMPOBAHUU.
ABTOMaTU3UPOBAaHHBIE CUCTEMBI NPUKIATHON HH(pOpMATUKH. Mepapxuueckast CTpyKTypa XUMU-
YECKUX MPOU3BOJCTB U UX MareMaTHueckux mopenei. [IpuMmeHeHne KOMMIBbIOTEPHBIX MOJenen
XUMHYECKHX IMTPOLIECCOB JJIs aHAINW3a, ONTUMHU3ALNN U CUHTE3a XMMHUKO-TEXHOJIOTHYECKUX CH-
cteM. OCHOBHBIE IPUEMBl MATEMaTHYECKOTO MOJAEIUPOBAHUS: IMIUPUUECKUN, CTPYKTYPHBIN
(pusuko-xuMuveckuit) 1 KOMOMHMPOBAaHHBINA (TeopeTnueckuii). IlocTpoeHune craTMuecKuX u
JUHAMUYECKUX Mojeneid. Pemenne npsmeix 3agad. [IpoekTHBIM U 1MOBEpOUYHBIN (OLIEHOYHBII)
pacuet npoueccoB. Pemenune o0patHbix 3a1au. [lapamerpudeckas u CTpyKTypHas HJIEHTH(UKa-
1Ml MaTEMaTUYECKUX MoJieiel. Y cTaHOBIIEHHE aJleKBaTHOCTH MareMaTHieckux mozaeneil. Ctpa-
TErusi NMPOBEIEHUSI PACUETHBIX HCCIECJOBAHMM U KOMIIBIOTEPHOTO MOJEJINPOBAHMS PEATBHBIX
IIPOLIECCOB.

3.2.IlocTpoeHre SMONPUIECKUX MOJIEIICH:

e @OopMyIMpPOBKA 33aJa4d ANIpPOKCHMALUU JAaHHBIX JJIS ONMCAHHUS SKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEN ¥ MOJIYYEHMS IMIUPUYECKUX MOJENe mpoueccoB. Buapl xpurepues amn-
npokcumanuu. Kpurepuil MeTofa HaMMEHBIIUX KBAApaToB. PerieHue 3agauu anmpox-
CUMAIMH ISl HETMHEHHBIX U JTMHEHHBIX 10 MapameTpaM Mojeneil. Matpuunas ¢popmy-
JUPOBKA 3a/la4M allpOKCUMALUUA. AHAIUTUYECKUM U aNTOPUTMUYECKUN MOAXOABI IS
pelleHus 3aa4u arnpoKCUMalUy JUIsl TMHEWHBIX U JIMHEApU30BAHHBIX MOJENIel METO-
JIOM HaMEHBUINX KBaJpaToB;

® 3aKOH HOPMAJIbHOTO pacHpenesieHus JUIsl BEKTOPHBIX CIy4ailHbIX BEJIMYMHBI U OIpejie-
JIHHE MX YUCIIOBBIX XapaKTePUCTUK. MaTeMaTH4ecKoe 0>KUJIaHUE U TUCTIePCUsl Ul BEK-
TOPHBIX CIIy4alHBIX BEIUYMH. J[MCIIEPCUOHHBIM U KOPPEIALMOHHBIN aHanu3. llonsaTus
JUCIIEPCUN BOCIPOU3BOJUMOCTH M aICKBAaTHOCTH, a TAKXKE OCTATOYHOM IUCIIEPCHUU.
Omnpenenenre BBIOOPOYHBIX KOA(PPHUIMEHTOB KOppemsiuud U Kod(p(UIMEeHTa MHOXKe-
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CTBeHHOM Koppensauud. CTaTUCTUYECKUI MOIX0/ K ONMPEAETICHUIO OMUOOK U MOTPEIIHO-
CTEH B DKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN;

PErPECCUOHHBIN U KOPPENALUOHHBIA aHaNu3 JJi MOCTPOEHUS SMIMPUUYECKUX MOJIENei
Ha OCHOBE JaHHBIX MMaCCUBHOTO 3KcnepuMeHTa. [lonaTus QyHKIMU OTKIMKA U (PaKTOPOB.
OcHOBHBIE JIOTYIIEHUS PErPECCUOHHOIO U KOPPESLUOHHOTO aHanu3a. Kpurepuun npo-
BEPKHU OJHOPOJHOCTHU AucIiepcuii. BeiOop Buaa ypaBHEHUI perpeccuu, a Takxke ompese-
JeHre Kod3((UIIMEHTOB PErPECCHH M UX 3HAYMMOCTH C MCIOJIb30BaHHEeM Kpurepus CTb-
tofeHTa. [Ipoueaypa uckioueHuss He3HAUMMBIX K03(duimeHToB perpeccun. Onpenene-
HUE aJIeKBaTHOCTH PErPECCUOHHBIX MOJIENIEH ¢ MOMOLIbI0 KpuTepus Puiiepa;

OCHOBHBIE TOJIOXKEHHUS TEOPUH IIaHUPOBaHUs dKcriepuMeHToB (I): monHbIi (hakToOpHbIIT
skcnepuMmeHT (IIDD) u 06padoTka ero pesyiabTaToB. ONTUMATBHBIE CBOMCTBA MATPHUIIBI
IUTAHUPOBAHMSI U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne K03)UIMEHTOB MOAETeH,
UX 3HAYMMOCTU U TMPOBEpKa aJeKBATHOCTU ypaBHEHUs perpeccuu. CBOWCTBO poTaTa-
OEJIBHOCTH MOJTHOTO (PAaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE MOJIOKEHHS TEOPHUH INTaHUPOBaHus dKcriepuMeHnToB (I1): opToroHanbHbIl 11EH-
TpanbHbIi kKomMno3uuoHHbIN mwiaH (OLKII) skcriepruMeHTOB 1 00paboTKa ero pe3yiabTa-
ToB. O0ecreueHre OpTOroHaIbHOCTH MaTpPULbl IIJIJAHUPOBAHUS U OIpEAEICHUE BEJINYHU-
HBI 3Be3IHOTO Mieva. Onpenenenue kod3hGUIMEHTOB MOAETH, UX 3HAYUMOCTH U OLIEHKA
aJIcKBaTHOCTU YpaBHEHMS perpeccuu. PacueTHoe BbIUKCIEHHE KOOPAUHAT TOUYKHU ONTHU-
MyMa (IKCTpeMyMa);

ONTUMHU3ALMS HKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI € NpHMeHeHueM Merona bokca-
Bunbcona. OcHOBHbIE MOJAXO/bl K ONTUMHU3ALMU SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUI.
DKCHepUMEHTAIbHO-CTAaTUCTUYECKHIT MeToA. CTparerus ABUKEHHUSI K ONTUMYMY Iielie-
BoM (GyHKIMH (QYHKIMH OTKIWKA) TPAaJUEHTHBIM MeTonoM. KpuTepuu ITOCTHKEHUS
«TOYTH CTALIMOHAPHOM 00JIACTU» U METO/bI YTOUHEHHUS TOJI0KEHHS ONITUMAIBHON TOYKU
B (haKTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

3Tanbl MAaTEMaTUYECKOro MoJienupoBaHus. PopMyIupoBKa THIIOTE3, TOCTPOCHUE MaTe-
MaTHYECKOI'0 OMHUCaHMsI, pa3paboTKa MOJIEIUPYIOLIETO alrOPUTMa, IPOBEPKaA aJIeKBaTHO-
CTH MOJIeNIM U HJIeHTH(UKALKA MX MapaMeTpoB, pacuyeTHbIE HCCIel0BaHUs (BBIYMCIIU-
TEJIbHBIN IKCIIEPUMEHT);

COCTaBJIEHHE CHUCTEM YPAaBHEHHUI MaTeMaTH4YeCKOro OMHMCAHUs MPOLECCOB U pa3paboTka
(BBIOOp) @JITOPUTMOB UX pelIeHUs. bIOYHBIA NPUHIMI MOCTPOEHUSI CTPYKTYPHBIX Ma-
TemMaTndeckux Mojeneit. O000IIeHHOEe ONMCaHue ABMKEHHS IOTOKOB (ha3 B anmaparax ¢
MOMOUIbIO THIPOIMHAMUYECKUX MOJENEeH, YUUTHIBAIOIIUX COCPEIOTOUEHHbIE U pacrpe-
JIeNIeHHbIE UCTOYHUKH BEIIECTBA U YHEPTUU (TEIUIOTHI). JIokanbHble HHTEHCUBHOCTH HC-
TOYHUKOB BELIECTBA U TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIIME PAa3IMYHBIM (PU3UKO-
XUMHUYECKHUX IporeccaM. OCHOBHBIE TUIIBI YPAaBHEHMM MAaTeMaTH4YECKOIO OMHUCAHMS XH-
MHUKO-TEXHOJIOTHYECKUX MPOLECCOB — KOHEUHbIE, 00bIKHOBEHHBIE AUPPepeHInaTbHbIE U
nuddepeHIaIbHble YpaBHEHHUS B YACTHBIX MPOU3BOIAHBIX;

MaTeMaTHYeCcKOoe MOJEIMPOBAHNE CTAIIMOHAPHBIX U TUHAMUYECKHX PEKUMOB I'MIpaBiIu-
YECKUX IPOIIECCOB B TPYOOIIPOBOJHBIX CHUCTEMAaX, IJI00AIbHBIE M JIEKOMIIO3UIIMOHHbIE
METO/Ibl PEIICHUSI CUCTEM HEIMHEMHBIX YPAaBHEHUN, a TAK)KE€ SIBHbIE U HESIBHBIE METO/IBI
YHUCIIEHHOTO pEIIEHUsI CUCTEM OOBIKHOBEHHBIX Au(depeHnranbHblx ypaBHeHuH. Co-
CTaBJICHHE YpaBHEHMI MaTeMaTHYeCKOro omucaHusi mpouecca. Iloctpoenue mHpopma-
IMOHHBIX MaTPHIl MaTeMaTHUYECKUX MoJIeeH /111 BbIOOopa OOIIero alropuTMa pelieHus —
MOJICIUPYIOIIETO aIropuT™Ma. Peanuzanust alropuTMOB pelieHus] HeMTUHEHHBIX U OOBIK-
HOBEHHBIX aAuddepeHmanbHbIX ypaBHeHnid. Onucanue crannoHapHbeix pexxumoB XTI ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX U HEIMHEHHBIX ypaBHEHUU. VTepanuoHHBIE alrOpUT-
MBI pemieHus. [IpuMeHeHrne MeToI0B MPOCThIX uTepanuit 1 Herotona-Padcona st mo-
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nydenus: pemienus. [IpobGiema cxogumocTu mpoiecca perieHus. J(eKoMITO3uInOHHbII
METOJl pELIEHUs CJIOXKHBIX CHCTEM KOHEUHbIX YypaBHeHuil. IlocTtpoenue wuH-
dbopManmoOHHON MaTPUIIBI 711 BBIOOpA ONTUMAIIBHOTO aNropuTMa pemeHus 3aaayu. [lo-
HSTHE )KECTKOCTU CUCTEM JH(epeHINaIbHbIX YPABHEHUH U KPUTEPHUHU JKECTKOCTH. SIB-
Hble (OBICTpBIC) W HESBHBIC (MEIJICHHBIE) METObI pPelIeHUs. MeToabl epBOTro (METOI
Diinepa), BToporo ( Moau(UIMPOBAHHBIE METOIbI Diiiepa) U YeTBEPTOro mopsaka ( Me-
ton Pynre-Kyrra). OneHka TOYHOCTH METONOB — OIMOOK ycedeHus. IlepexomHbie
OLIMOKH W OMIMOKK OKPYTJICHUS MPH YHCICHHOM WHTETPUPOBAHUM TU(PepeHIIaTbHBIX
ypaBHeHui. CriocoObl o0ecnieueHrs CXOAUMOCTH peuieHus 3agaud. [IpumeHeHue HesiB-
HBIX METOOB JUISl PELICHUS KECTKUX CUCTeM nu(depeHInanbHbIX ypaBHeHHH. Onpene-
JICHUs 111ara UHTETPUPOBAHMS UTEPAIIMOHHBIM MeToa0M. MetonoB Kpanka-Hukoiascona
(meTon Tpanenuil);

MaTEeMaTHYeCKOEe MOJICTMPOBAHUE CTAIMOHAPHBIX PEKUMOB MIPOIECCOB TEILJIONEpe1ayu B
IUTACTUHYATBHIX ¥ 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTemaTuyeckoe OMHCaHUEe IMPo-
LIECCOB C IPUMEHEHHUEM MOJIENe UeaIbHOIO CMEIIEHUsI U BhITeCHEHUs. BriOop u rpa-
¢duyeckoe mpecTaBICHUE ANTOPUTMOB perieHus. [IpruMeHeHrne CTaHIapTHBIX METO/I0B
BBIUMCIUTEIbHON MaTeMaTHKHU JJis PEILIEHUs 3ajay;

MaTeMaTHYeCKOe MOJEIHPOBAHUE CTAlMOHAPHBIX PEKUMOB IMPOIECCOB TEIUIONEpeIaun
B MPSMOTOYHBIX U MPOTUBOTOYHBIX TPYyOUaTHIX TEINIOOOMEHHHKOB, pEIICHUE 3a/la4yd
Komm u xpaeBoil 3amaun nMpu WHTETPUPOBAHUH CHCTEM OOBIKHOBEHHBIX TU(epeHIun-
aNbHBIX YpaBHEHHH. MaTemMaTHuecKoe OMHCaHWEe MPOLECCOB C MPUMEHEHUEM MOJeNen
uaeanpHoro BeiTecHeHUs. Pemenue 3amaun Komum u kpaeBoit 3amauu. Ilpencrasnenue
QITOPUTMOB BBIYMCIIEHUH B BUEC WH(DOPMALIMOHHOW MATPUIIBI CUCTEMbl YPaBHEHUN Ma-
TEMaTHUYECKOIro ONMucaHus U OJOK-cxeM pacueroB. Marematnueckoe onucanue XTII c
IPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX TU(epeHIaIbHbIX YpaBHeHUH. Onucanue o0b-
€KTOB C pacIpeIe]ICeHHBIMU B IPOCTpaHCTBE NapaMeTpamMu. GopMyInpoBKa HaualbHBIX U
KpaeBbIX YCJIOBUM 3a7ad peuieHus. YUCIEeHHBIN anroput™ 1-ro mopsaka Juisl pelieHus
3anaun Komu. MeTton «ripucTpenkm» s peleHns KpaeBou 3a1auu;

MaTEMaTHYECKOE MOJIEJIMPOBAHUE CTALlMOHAPHBIX PEKUMOB IPOLECCOB B PEAKTOpax ¢
Memankoi. Onucanne MUKPOKMHETUUECKUX 3aKOHOMEPHOCTEN IPOTEKAHUS IIPOU3BOJIb-
HBIX CJIOKHBIX XMMHUYECKUX peakuil B )KUIKOM (aze JIsi MHOTOKOMIIOHEHTHBIX CUCTEM.
OmnpeneneHne KIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMUUYECKUX pEaKIUi € IPUMEHEHHU-
€M METO/IOB JINHEHHOU aireOphl - paHrOB MAaTPHI] CTEXHOMETPUUYECKUX KOA(P(ULIMEHTOB
peakuuu. MaTeMaTHUeCKOoe ONMHCAHHWE PEaKTOPHOTro IMpoliecca ¢ pyOarIkon JUis Mpous3-
BOJIBHOM CXEMBI MPOTEKAHUS XUMHUECKOM peakiui. BpiOop anropuTMoB pelieHus 3aaa-
YY ¢ MPUMEHEHHEM UH(POPMALMOHHOW MAaTPHIIbI CUCTEMBbl YPaBHEHHIH MaTeMaTH4ecKOro
ONMCAHUSA U TPEJICTaBICHMS alTOPUTMa PEIICHHs C MOMOLIbI0 OJIOK-CXeMBbl pacueTa
polecca;

MaTeMaTHYeCKOe MOJEIMPOBAHNE HECTAIMOHAPHBIX PEKUMOB IMIPOLIECCOB B PEAKTOpax C
Memrankoi. Martemarrnyeckasi MOCTaHOBKA 3aJaud NIl PEaKkUH C IMPOU3BOJBHOU cCTe-
XuoMmeTpuueckoi cxemon. @opMynupoBka 3anaun Komm — 3agaun ¢ Ha4aabHBIMU YCIIO-
BUsAMU. Pa3HOCTHOE mpejacTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHuii. [TocTpoeHne nHHOpMaIIMOHHON MaTPHUIIB! JUIs BHIOOpA alrOpUTMa pelIeHusl.
['padmyeckoe mpencTaBieHe aropuT™Ma pelIeHHs B BUIE OJIOK-CXEMbI pacyeTa;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEXHMOB B TPyOUaTBhIX peakTopax C
IPSIMOTOYHBIM U IPOTUBOTOYHBIM JIBHJKEHHEM TEIJIOHOCUTENEH. MaremaTuueckas Io-
CTAHOBKA 3a/1a4d JUIsl PEAKIIUM ¢ KOHKPETHOM CTEXMOMETPUYECKOU cxeMon. Dopmyiu-
poBka 3anaun Komm — 3a1aun ¢ HavyaabHBIMU YCJIOBHSMM U KpaeBOW 3ajaud — 3aJa4M C
KpaeBbIMU YCIIOBUSIMU. Pa3HOCTHOE Mpe/cTaBlieHne cUCTeM OOBIKHOBEHHBIX nuddepen-
UaNbHBIX ypaBHeHHH. [locTpoeHrne HHPOPMALIMOHHBIX MAaTPHIL JJIs1 BEIOOpa ajIrOpUTMOB
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pewenus. ['paduyeckoe mpeacTaBiIeHUe aarOpUTMOB peIIEHUs B BUE OJ0K-CXEMbI pac-
4era;

MaTeMaTHYeCKOEe MOJEIMPOBAHHE HECTALMOHAPHBIX PEKUMOB IPOLIECCOB B TPYOUATHIX
pPEaKTOpax M YUCIEHHbIE aJITOPUTMBbI JUCKPETH3aLUU Ui PELIeHUs cucTeM AuddepeH-
LMAJIbHBIX YpaBHEHUI C YaCTHBIMU NPOU3BOAHBIMU. MaTemaTnyeckas IoCTaHOBKaA 3a]1a-
YM JUUIS PEAKIIMK ¢ KOHKPETHOM CTEXUOMETPUYECKON cxeMot. DopMyJIMpOBKa Ha4aabHBIX
U TPaHUYHBIX yciaoBui. [luddepennuanbaple ypaBHEHUS B YACTHBIX MPOU3BOIHBIX - 3JI-
JUNTUYECKOT0, NMapaboIMYecKoro U TUNEpOOIMYECKOro THUIOB. AJTOPUTMBI PEILEHHS
ypaBHEHMI napaboinyeckoro tumna. MareMaTHueckas MojIeib XMMHUYECKOTO TpeBparie-
HUSl B U30TEPMUYECKUX YCIOBUAX JUIS HECTALlMOHAPHOIO Ipolecca B TpyOdaThIX amma-
paTtax ¢ y4eToM MpOAOJBHOIO NEPEMEIIUBAHUSA U C NPUMEHEHHEM OJHOIapaMeTpuue-
cKoi ¢ ¢y3MOHHON MOJeNN Ui OMMCAaHUs THAPOJUHAMUYECKONH OOCTAaHOBKU B peak-
LIMOHHOM IOTOKE. AJIFCOPUTMBI PEIICHUS B BUJI€ CUCTEM HEIMHEWHBIX YpaBHEHUM, a TaK-
e OOBIKHOBEHHBIX U depeHINaTbHbIX YPAaBHEHUH IEPBOTO U BTOPOTO HOPSIIKOB;
MaTEeMaTHYeCKOe MOJICIMPOBAHUE CTALlMOHAPHBIX PEXUMOB IPOLIECCOB HENPEPHIBHOM
MHOTOKOMIIOHEHTHOW peKTU(UKAIMK U adcopOuuu. MaremaTHueckoe OMHCaHHE Mpo-
1ecca MHOIOKOMIIOHEHTHOW PeKTH(UKALMU B TapesipyaToil KojoHHe. MozjenupoBaHue
(ha30BOro paBHOBECHs U IIPOLECCA MACCONIEPEAUN Ha TapeaKaX B MHOMOKOMIIOHEHTHBIX
cucreMax. YdeT TeIJIOBbIX 0aJlaHCOB Ha TapesiKax IpHU MOJEIMPOBAHUY Mpoliecca B peK-
TU(PUKAITMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBINA aJITOPUTM pacueTa mporecca peKTudu-
KallUd B KOJIOHHOM annapare. MaremaTH4ecKoe ONHUCaHue MPOoLecca MHOTOKOMIIOHEHT-
HOW abcopOIK B HACAJI0YHOW KOJIOHHE. MoJenmpoBaHue Mpoecca MHOTOKOMITOHEHT-
HOM Maccollepelad B CEKIUAX HACaJ0YHON KOJOHHBI. AJITOPUTM PELICHUS KPaeBOu 3a-
Jlauu JI71sl MOZIETIMPOBAHUS TIpoliecca abcopOLUH B HACaI0YHON KOJIOHHE.

3.4. OcHOBBI ONTUMU3AINU XUMUKO-TCXHOJOTHYCCKUX ITPOLIECCCOB:

penieHue 3aaad ONTHMM3aLUNA C TEPMOJWHAMUYECKUMH, TEXHOJIOTHYECKUMH, S3KOHOMMU-
YECKHMH, TEXHUKO-DKOHOMHYECKUMHU U IKOJIOTMYECKUMHU KPUTEPHUSIMHU ONTHUMAIBHOCTH.
Ontumanshble pecypcocoeperatone XTII. Boibop kpurepreB ontumanbHOCTH (1iese-
BbIX (yHKIUI). OpMyIMpOBKa MHOTOKPUTEPHAIbHOM 3anaun onTuMM3anuu. OcobeH-
HOCTH pelieHus onTuMu3aunoHHbIX 3a1a4 XTII npu HanuuuyM HECKOIBKUX KPUTEPUEB
ONTUMAJILHOCTH, OBPAYKHOM XapakTepe Le’aeBol PYHKINK U HaJTUYUK OrpaHUYeHui 1-To
U 2-T0 poja;

ITOPUTMBI OJTHOMEPHOM U MHOTOMEPHOM ONTUMHU3ALMU. MeTOoapl CKAaHUPOBAHHUS, JOKa-
JAU3aLMU dKCTPEMYMa, 30JI0TOro cedeHus U uuces GuboHauu B ciaydae OJHOMEPHOU OII-
TUMH3aUUU. MeToabl MHOTOMEPHON ONTUMU3ALMU HYJIEBOIO, IEPBOIO U BTOPOT'O MOPS -
KOB. CHMIUIEKCHBIE, Clly4ailHble ¥ TPaJIMEHTHBIE METOJbl MHOTOMEPHON ONTHMM3ALIHH.
Mertoa mrpadHbIX GYHKIHH.

3.5. 3akirouenue:

IIpUMEHEHNE KoMIbIOTEpHbIX Moaeneil XTIl npu npoekTHpoBaHUKM XMMHUYECKUX TPOU3-
BojicTB — B CAIIP. 3agaun cucrem aBTOMaTH3upoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOrO MpoeKkTHpoBaHusd. MHbopManmonHoe u MaTemaru-
yeckoe obecrieueHne CAIIP. ABTomaTH3MpoOBaHHOE NMPOEKTUPOBAHUE C NMPUMEHEHUEM
KOMITbIOTEPHBIX Mojenen X TII;

npuMeHeHrne KomnbloTepHblx Mozaeneil XTIl nmpu ynpaBieHUN TEXHOJIOTHYECKUMU TPO-
neccamu — B ACYTIIL. KomnetorepHoe monenuposanue XTII B pexume peanbHOro Bpe-
MeHHU. Cuctemsbl npsAMOro uppoBoro (KOMIbIOTEPHOIO) YIPaBICHUS] TEXHOJIOIMYECKU-
MU TiporieccamMu. OCOOEHHOCTH pealin3aui KOMIbIOTepHbIX Mozeneit X TII B aBTomaTu-
3MPOBAaHHBIX CHCTEMaX YIpaBJICHHS TeXHOJIorndeckumu nporeccamu (ACYTII).
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4. O0beM TUCHUIIMHBI U BUIbI YUeOHOH HATPY3KHU

KommmuectBo Bcero vacos B
3a4ETHBIX €JIMH. ceMecTpe
OO0mas TpyA0eMKOCTh TUCIHIIJIHHBI 3 108
B Tom uncie nHa o6yuenue 3 108
AyIUTOPHBIE 3aHITHS: 1,33 48
Jlexuuu 0,89 32
[IpakTudeckue 3aHATHS - -
JlaboparopHbie pabOThI 0,44 16
CamocrosiTejibHas padoTa 1,66 60

PacuerHo-rpaduueckre paboThI

Jlpyrue Buabpl CaMOCTOSITENBHON paboThI 1,67 60

Bu HTOroBOro KOHTPOJIsA 3HAHUI (324ET ¢ OLEHKON) - -

KonnyectBo Bcero uacos B
3a4EeTHBIX e/IMH. ceMecTpe
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 3 81
B ToMm uncne Ha oOyuenue 3 81
AyIMTOpHBIE 3aHATHS: 1,33 35,91
Jlexnuu 0,89 24,03
IIpakTueckue 3aHsATUA - -
JlaGopaTopHble paboThI 0,44 11,88
CamocrosiTejibHas padoTa 1,66 44,82
PacueTHo-Tpaduueckue padboThI - -
Jlpyrue Bupl CaMOCTOSITENIbHON pabOoThI 1,67 44,82

Buj1 HTOroOBOro KOHTPOJIs 3HAHMIA (324€T ¢ OLEHKOI) - -

AHHOTaIUs padoyeil MPOrpaMMbl AU CHUIIMHBI
«Du3nveckasi XUMHSA HAeaTbHOro kpucraia. Kpucramnoonruka» (b1.B.O/1.12)

1. Heap aucuuMmianHbl — GopMupoBaHrue 6a30BOro 00beMa 3HaHUM O 3aKOHOMEPHOCTSIX
MIPOXOXKACHUS CBETA Yepe3 KPUCTAIIIBI, a Takke 0 Haubojee BaKHBIX ONTHYECKUX XapaKTepH-
CTUKaxX KPUCTAIJIOB, HCO6XOI[I/IMBIX JJI1 YCIICHIHOT'O OCBOCHUA KypCa TEXHOJOTMHU MAaTCPUAJIOB U
Kypca METOJIOB UCCIIEA0BaHUSI.

2. B pe3yabTaTre U3y4eHusi AUCHUILIMHBI CTYIEHT J10JI3KeH

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:

- TOTOBHOCTBHIO MIPUMEHSITh aHATUTHYECKHUE M YUCIIEHHBIE METO/bI PEIICHHUsI TTOCTABIICH-
HBIX 33]1a4, UCII0JIb30BATh COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKyY
uH(GOpPMAIIUU C UCTIOJIB30BAHUEM MPHUKIATHBIX MPOTPAMMHBIX CpeACTB ceprl mpodeccrnoHalb-
HOU ACATCIIBHOCTHU, UCIIOJIB30BATh CETCBLIC KOMIIBIOTCPHBIC TEXHOJIOIUH U 0a3el JaHHBIX B CcBOEN
npoecCHOHANBLHOM 00JaCTH, MAKeThl MPUKJIAJHBIX MPOrpaMM JJs pacdyeTa TEeXHOJIOTHUECKUX
napameTtpoB obopynoBanus (I1K-2);

- CLIOCOOHOCTBIO TIAHUPOBATH U MPOBOJUTH (PU3MUECKHE M XUMHUYECKUE SKCTIEPUMEHTHI,
MPOBOJIUTh 00pPaOOTKY WX PEe3yIbTAaTOB M OIICHWUBATH IMOTPENTHOCTH, BBIIBUTATH THUIIOTE3bI U
YCTaHABIMBATh TPAHUIIBI KX IPUMEHEHHUS, IPUMEHSITh METOIbl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TCOPETUIECKOTO M IKCIIEpUMEHTaIbHOTO HecnenoBanus (ITK-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHHUS OCHOBHBIX (I)I/I3I/I‘ICCKI/IX TGOpI/Iﬁ AJI pCIICHUS BO3-
HUKAOIMUX (pU3MUecKux 3a7ad, CaMOCTOATEIBHOIO MPHOOpeTeHUs (U3NYECKUX 3HAHUMU, NI
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MOHMMAaHUS MPUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE€ BBIXOISALINX 32 MPEIEIIbI
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

3namy:

— 3aKOHOMEPHOCTHU IPOXO0KJIEHUS HETIOJISIPU30BAaHHOI0, a TAKXKE MOJIIPU30BAHHOTO Tapall-
JIETBHOTO M CXOMSAIIETOCS CBETa CKBO3b KPUCTAJUIBI PA3HBIX KPUCTAILIOrpapHUECKuX Ka-
Teropui

— 0 CBS3M OCOOCHHOCTEH CHMMETPUH BHYTPEHHETO CTPOCHHUS KPUCTAIUIOB C CHMMETPUI HX
(U3HYECKUX CBOWCTB

— OCHOBHBIEC ONTHYECKHUE CBOICTBA KPUCTAIIIOB U CIIOCOOBI UX U3MEPEHHUS
Ymems:

— CTPOUTH ONTHYECKUE TTOBEPXHOCTH JJIsl PAa3HBIX KPHCTAIIOrpaUIeCKUX KaTerOpHil KpH-
CTaJIJIOB U MCIIOJIB30BaTh UX JJI1 TEOPETUUECKOIO U MPAKTUYECKOIO aHAIN3a ONTUYECKUX
XapaKTEPUCTUK KPUCTAIIIIOB

— KayeCTBEHHO M KOJIMYECTBEHHO OIMCHhIBaTh CBOMCTBA KPHCTAUIOB, OOYCJIOBJIEHHBIE UX
BHEIIIHEH U BHYTPEHHEN CUMMETpUEN

— aHAJM3UPOBATh ONTHUYECKHUE CBOWCTBA KPUCTAUIOB C TOUKU 3PEHUS OLICHKM MX KauecTBa
Y IPAKTUYECKOTO TPUMEHEHUS
Braoemy:

— IPAaKTHYECKUMU HABbIKAMU MCCIIE0BAaHUS ONTHUUECKUX CBOWCTB KPUCTAIJIOB
3. KpaTkoe coaep:kanue JIUCHUIITIHHBI
1. [Ipupona cera. OCHOBHbBIE XapaKTEPUCTUKHU CBETOBOM BOJIHBI. Buibl nosnspusa-

nuu cBera. Ilokazarenb mpeaoMieHUs - BaKHEHIlas ONTHYECKas XapaKTEpUCTHKa BEIIECTBA.
@DakTOphI, BIUSIOUIME HA [TOKA3aTENb IPETOMIICHHS: IFIOTHOCTh U COCTAB BEUIECTBA, TEMIIEpATy-
pa, 4acToTa 3JIEKTPOMArHUTHBIX KoJieOaHuil. MeTo bl n3MepeHus oKa3aTess IpeIoMIICHUS.

2. OnTnueckre noBepxHOCTH. [IOBEpXHOCTH TOKa3aTenel MpeOMIIEHUS KpUCTal-
JIOB pa3Iu4HbIX KaTeropuii. J[BoiHoe mydenpenomienne. BoaHoBbie noBepxHocTu. [loctpoeHue
['tolireHca AJig pa3IMyHBIX CIy4YaeB MaJIeHUs CBETa Ha KpucTaul. OnTtuueckas HHAUKATPUCaA U €€
MCIIOJIb30BAaHUE JIJISl XapaKTEPUCTUKU ONTUYECKUX CBOMCTB KPHUCTAUIOB Pa3IMYHBIX KaTErOpUi.
[TosrydeHune miIOCKONONSIPU30BaHHOrO cBeTa. [IpoxokaeHne eCTECTBEHHOIO U IIOCKOIOISIPU30-
BAHHOI'O CBETA YePe3 KPUCTAJUIBI CPETHEN U BBICILIEH KATETOPHM.

3. ITpoxokaeHne MI0CKONapaiIeIbBHOTO MOHOXPOMATHYECKOTO CBETA YEPE3 CUCTE-
My «I0JsipU3aTop-KpucTai-aHanuzarop». Pa3sHocTe xoxa BonH. KBapieBele KoMIeHCaTopsl,
Ha3zHauyeHue, BUabl. MHTepdepeHImonHas okpacka KpucTauioB. Jucnepcusi onTH4eCKOW UHAH-
KaTPHUChl KPUCTAJIOB Pa3IMUHBIX CUHIOHUM. KonnuecTBeHHast XapaKTepUCTUKA AUCIIEPCUH CBe-
Ta.

4, AHHM30TPONHS TIOTJIONMICHUSI CBETA: IUICOXpOM3M. [IpoxorkieHne ecTecCTBEHHOTO
CBETa 4YEpEe3 CUCTEMY «II0JISIpU3AaTOp-KpUcTaiI-aHanu3arop». KoHockonusa kpucrtamios. Onru-
yecKkasi aKTHBHOCTh KPHUCTAJUIOB. BparieHue MiaockocTu mossipu3alui. MarHUTOONTHYECKUN
a¢deKT B KpucTaiax.

5. [IpruMmeHeHne ONTUYECKUX METOAOB MJI OLEHKU KadyecTBa KpUCTAIIIOB. [Ibe30011-
TUYECKUH 3((PEeKT B KPUCTAJUIAX U €ro XapaKTepUCTHKa C IOMOIIBIO0 TeH30pa 3-ro paHra. JJek-
TpoonTHueckui 3¢(HeKT B KpUcTalljIaX U €ro XapakTeprucTUKa ¢ MOMOIIBIO TeH30pa 4-TO paHra.

4. O0beM y4eOHOM JUCHHUILJIMHBI

} Bcero
Bunel yue6HOM paboThI 3. ex. Ax. gac.
OO0mas TpyA0eMKOCTh JUCIHUIIIUHBI 10 Y1eOHOMY 4 144
IUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2 64
Jlexmn (Jlek) 1 32

87



JlaGopaTtopusie 3ansatus (JI3) 1 32

CamocrositeabHas padora (CP): 2 80
KoHTakTHas camocTosTenbHas pabota 0,25 9
CaMocCTOsITeIbHOE U3YUYCHHE Pa3/iesOB JUCIUTUIMHBI 1,75 63

Bujabl koHTpOJIsi: 3a4eT ¢ OLeHKOoM - -

5 Bcero

Bunast yueOHoii paboThI 3au. e Actp. uac.
O01mas TpyA0eMKOCTb I CHHUILIHHBI 110 Y4eO0HOMY 4 108
IUIAHY
KonrakTHasi paboTa — ayJuTOPHbBIE 3aHATHSL: 2 54
Jlexumn (Jlek) 1 27
naboparopusie 3ansaTus (JI3) 1 27
CamocrositesnbHas padora (CP): 2 54
KonTakTHas camocrositenpHas pabora 0,25 6,75
CaMoCTOsITEIbHOE N3YUYEHHE Pa3/iesiOB JUCIUILINHBI 1,75 47,25
Bujbl koHTpOJIsA: 3a4eT ¢ OLeHKOoM - -

AHHOTaN U padoyeil MPOrpaMMbl AU CHHUILIMHBI
«Teopus pocra kpucramwios» (b1.B.0/1.13)

1. Heab IHCHMIUIMHBI — TMOATOTOBKAa KOHKYPEHTOCHIOCOOHBIX CIEIHMAIMCTOB JJIS MOApa3ie-
JICHUH LIEHTPOB BHICOKUX TEXHOJOTUHN B 00JIACTH pa3paboOTKU M MPUMEHEHHS] HOBBIX MOHO-
KPUCTALUTUYECKAX MaTepUANIOB, BIAICIONINX (YHIAMEHTAIFHBIMH TEOPETHUYECKUMH OCHO-
BaMU 9TOM HAyKH KaK HEM3MEHHBIMH M HECTApPEIOIIUMHU B MPOIECCe HAYYHO-TEXHUYECKOTO
pa3BUTHS €€ acTeKTaMHu.

2. B pe3yabraTre H3y4yeHHUs] JUCHUILIMHBI 00y4YAIOLIUHIICS 0IKEH
Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

- CIOCOOHOCTHIO TUTAHUPOBATH U MPOBOJUTH (PU3UUYECKUE U XMMHYECKHE SKCTIEPUMEHTHI, TPOBO-
JTUTH 00pabOTKY UX PE3yIbTaTOB M OIICHUBAThH IMOTPEITHOCTH, BBIIBUTATh TUIIOTE3BI H yCTa-
HABJIMBATh TPAHUIIBI UX TPUMEHEHUs, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICTUPOBAHMSI, TEOPETUIECKOTO U dKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUU ISl PEIIeHHs] BOZHUKAIO-
mux (U3NYECKUX 3a7ad, CaMOCTOSATEIILHOTO MPUOOPETeHHsT (PU3UIECKUX 3HAHWM, IS T10-
HUMAaHUS IPUHIUIIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOSIIMX 32 MPeIeibl
KOMITIETEHTHOCTH KOHKpeTHOoro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(OpPMAIMIO, OTEUECTBEHHBIN U 3apyOeKHBII
ombIT 1o Tematuke ucciaemaoBanus (ITK-20).

3Hamy:
- 3aKOHBI, YIPAaBJSOIINE €CTECTBEHHBIMH POCTOBBIMH (POpPMaMH MOHOKPHCTAJUIOB; 3aKOHEI,
YIPaBISIONIUE MPOIIECCAMU POCTAa MOHOKPHCTAUIOB U MYTH CTA0MIM3AI[H STUX MPOIIECCOB;
ymemy:
-HCTIOB30BaTh MOP(OIOTHUECKHe MPHU3HAKK PACTYIIETO MOHOKpHCTaia AJs YIpaBJICHUs
MIPOLIECCOM €TI0 POCTa;
8naoems:
- HaBBIKAaMH TEOPETHYECKOTO aHAJIN3a Pa3IMYHBIX MPOIECCOB POCTAa MOHOKPUCTAJIIOB Ha OCHO-
BaHUM (DyHITaMEHTaIbHBIX 3aKOHOB KPHCTAINIO00pa30BaHUSI.
3. Kpartkoe conep:xanue 1MCUUNIMHbI
1. Beegenue. Mctopus Bompoca.
CBsi3p Kypca ¢ IpYrMMH CHEIHaJbHBIMU AucuuIinHamu. Llenb, 3amauum U cTpyKTypa
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kypca. [lopsnok npoxoxaenus: kypca. Tpu nepuosia UCTOPUU Pa3BUTUS TEOPUH POCTa KPUCTA-
noB: k. B. I'u66c, I1. Krwopu, 0. (I'.) B. Bynsd u ux padboTsl B 001aCTH TEOpPUH POCTa KpU-
ctayyioB. OEHOMEHOJIOTUYECKHUE U aTOMapHOCTPYKTYpHbIe TeopuH. Pa3BuTHe aromMapHOCTPYK-
TypHoro noaxozaa ot B. Koccenst u M. H. Crpanckoro no I1. bennemsl. JluciokalmoHHbIN MeXa-
Hu3M pocta B. baproka, H. Ka6pepsr u ®@. K. ®panka. Pabotsr A. A. YepHoga.

2. ®eHOMEH IUIOCKOTPAaHHOCTH KpucTaiuia. Makpo- W MHKporpand. Bummnamuu. M3o0-
THYTBIH KpUCTAILI.

3. Pocrorie opmbr. Camononobue uaeansHoro Kpucramia. LIeHTp 3apoxaeHus Kpu-
ctaia. [Tupamuaer pocta. Cektopsl pocta. EcTecTBeHHBIE M MICKYCCTBEHHBIE IPaHU KpHUCTaIa.
IlceBorpanu kpucrasia.

4, Koaddumuent ¢opmsl rpanu kpucramia. Koaddurment hopmbl mupaMusl pocTta.

5. IlepBoe Hauano TepMOJMHAMUKY I PACTYILErO KpUCTAILIA.

6. Bropoe Hauano TepMOAMHAMUKY 7S pacTyiero kpuctamwia. O0beIMHEHHOE TIEPBOE U
BTOPOE HAyajo TEPMOJMHAMUKHM JJISl PacTyIIEro Kpucrtauia. JIaOMIbHOCTh paBHOBECUSl pacTy-
niero kpucramia. [loTeHmanbHbIi 0apbep pocTa pacTyIIero Kpucrasuia.

7. TepMoaMHAMHUYECKHE OTEHLMAbBI PACTYILLEr0 KpUCTalIa.

8. Ypasuenue (npaBuiio) Bynbda.

9. JleiicTBUTENBHBIC, BBIPOXKICHHBIC I MHUMBIC TPaHU KpHCTAUIOB. BekTopHas ¢dopma
ypaBHeHus Bynbda.

10. Vxka3zartenpHas MOBEPXHOCTh YAEIHHON CBOOOJHON MOBEPXHOCTHOW SHEPTHH KpH-
ctama (ykazaTelbHas MOBEpXHOCTh OpeHdecra). CuHrynspHele rpanu Kpucramia. Ipupona
cnenu(pUIHOCTH OTPAHKU JAHHOTO BHUJA KPUCTAJUIOB.

11. HepaBHOBecHBIN TpOIECC 3apOKICHUS U pOcTa KpucTaiwioB (mporecc Bombmepa-
Bebepa). Ocobsie Touku mporecca Bonbmepa-Bebepa: paBHOBecHass Touka, TOUka meperuda u
TOYKa HYJEBOro 3HaueHWsl sHepruu ['mb0Oca. YHuBepcanbHas KpuBas mporecca Bosbmepa-
Bebepa.

12. CnoHtaHHOE 3apoxJieHHe KpucTamuia. Kpurnyeckuil paguyc KpUCTaLIMYEeCKOro 3a-
poapia. MHKyOAIIMOHHBINA MTEPUOT KPUCTATUTHU3AIIUH.

13. Cuna xpucTaIM3alMOHHOrO JaBieHus. CoCTaB CHIIbI KPUCTAJUIM3ALMOHHOTO JaB-
JeHus:: oObeMHas cuia, MOBEPXHOCTHAsl CWJIa M CHJIa BHEIHEro JaBieHus. BekropHas aua-
rpaMMa COCTaBa CUJIbl KPUCTAJUTM3AI[MOHHOTO JIaBJICHHUS.

14. KpucrannuzaunonHoe gasineHue. CocTaB KpUCTAUIM3AIMOHHOTO J1aBJIEHUS: 00bEM-
HOE JJaBJICHHE, IOBEPXHOCTHOE JaBJICHUE U BHEIIIHEE JaBJICHHUE.

15. CoctaB KpUCTAUTM3AIMOHHOTO JABJICHUS U CUJIbl KPUCTAJUTM3AIIMOHHOTO JaBICHUS B
nporecce Boibmepa-BebGepa. YHuBepcanbHble 3aBUCMMOCTH KOMIIOHEHTOB KpPUCTAJUIM3AaLMOH-
HOTO JIaBJIEHUS OT pa3Mepa KpUcTauia.

16. DkcrepuMeHTATFHOE OTpE/ICICHNE MOBEPXHOCTHOTO M OOBEMHOTO JIaBJICHHUU IIPH
KpUCTaTU3aui. B0O3MOXXHOCTh MONTYy4eHUI CBEPXBBICOKHMX JIABICHUN NPU KPUCTAILIM3ALUU
HAaHOKPUCTAJJIOB.

17. Tlonmy4yeHue anMa3HBIX MJICHOK.

18. 3aBucuMoOCTh 0OBEeMa KpUCTAJUIA OT KOHIIEHTPAIIUN KPUCTAJUIN3YEeMOTO BEIIECTBA B
KpUCTAJIIM3aMOHHON cpene. Cilydail HEOrpaHUYEHHON KPHCTAUIN3allMOHHOW Cpelbl. 3aBUCH-
MOCTb 00b€Ma KpUCTaljla OT U3MEHEHUs1 00beMa KpUCTaJUTM3aI[MOHHOM cpeabl. [Ipeakpucramiu-
3allMOHHBIE CPEJIBI.

19. VYpaBHeHHE COCTOSIHUS PACTYIIETO KPUCTAIA.

20. Tloctynat o cymecTBOBaHUU (PU3UKO-XUMHUYECKOTO PaBHOBECHUS JUII MAKPOKPHUCTAI-
JIOB.

21. U3obapHbIil poCcT KpUCTaUIa U3 paciiaBa WM YHCTOW MapoBOil (a3bl WiM U3 pac-
TBOpPA MPHU MOCTOSIHHOW KOHIEHTPAIMU U MPU MOCTOSTHHOM 00beMe KpUCTAJUTM3AIMOHHOM cpe-
nbl. YpaBHenue Tomcona-KenbBuHA Ui pacTyIMX KPHCTAIJIOB MPH MEPEOXJIAXKIACHUU KpH-
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CTAJUIM3ALMOHHON cpezibl. 3aBUCUMOCTh pa3Mepa KpUCTallla OT NEePEOXIaKACHUs KpUCTAJIN3a-
IIMOHHOW Cpe/bl B HEPAaBHOBECHOM IIPOILIECCE.

22. V3oTepMuuecKuil pocT KpUCTAJUIOB U3 paciliaBa MM YUCTOM NapoBoi (a3bl, UIH U3
pacTBOpa MpHU MOCTOSTHHON KOHLIEHTPAIIMH U TIOCTOSSHHOM 00beMe KPUCTAJUIN3aLMOHHON CPEIbL.
VpaBuenue Tomcona-KenpBuHa 11 pacTyllero KpucTaula MpH HNEPECHIIEHUH 0 JaBIEHUIO.
3aBUCUMOCTH pa3Mepa KpHcTaia OT BHEUIHETO JaBJICHUS B HEPAaBHOBECHOM ITpoIiecce.

23. M3006apHO-M30TEPMUYECKUIA POCT KPUCTAJUIOB NPH U3MEHEHUU KOHUEHTPALUU WIIH
o0bemMa KpUCTAJUIM3AaMOHHON cpefbl. YpaBHeHue Tomcona-KenbBruHa U181 pacTyiero Kpucrani-
Jla IpU KOHLIEHTPALMOHHOM IE€PECHIIIEHNH. 3aBUCUMOCTb pa3Mepa KpUCTaula OT KOHLIEHTpalu-
OHHOTO TNEPECHIICHNUS B HEPAaBHOBECHOM IIpoIiecce.

24. PaBHOBecHas MeTacTabMiIbHasE 00JIaCTh KpHUCTaIM3alMU. PaBHOBECHOE mepechlle-
HHUE KPUCTAJUTM3AIMOHHOM Cpesbl M0 TeMIeparype, AaBICHHIO, KOHIEHTPAlMU U 00beMy 3TOU
cpezbl. PaBHOBECHOE BO3MYyIlIEHHE PABHOBECHOI'O TIEPECHIIIEHUS PACTYILEro Kpucraia.

25. HepaBHoBecHasi meracTaOmibHas 00jacTh Kpuctayum3anud. HepaBHOBecHOE mepe-
CBILICHNE KPUCTAIM3ALMOHHON Cpefibl IO TeMIlepaType, AaBJICHHI0, KOHIEHTpaluu U 00bemMy
9TO# cpenbl. HepaBHOBECHOE BO3MYIIIEHNE PABHOBECHOTO COCTOSIHUS PACTYIIETO KPUCTAJIA.

26. luddepeHumanbHoe ypaBHEHHE MajOro HEPaBHOBECHOI'O BO3MYILIEHHs PACTYLIETo
KpHUCTaJIA.

27. Pemenune nuddepeHnnanbHOro ypaBHEHUST MaJIoro HEPaBHOBECHOT'O FAPMOHUYECKO-
r'0 BO3MYIICHHUS pacTyniero Kpucramia. Cradumuzanus Ja0uiIbHOCTH PACTYIIET0 KPUCTAILIA TIPU
TaKOM FapMOHUYECKOM BO3MYILEHUH. AHAJIOTUS ¢ MasTHUKOM Kanuiibl.

28. Crabunuzanusi Ja0WIBHOTO PAaBHOBECHSI PACTYIIETO KpUCTAUIa TPU TEIUIOBOM
(IIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILEHUHM KPUCTAJUIM3ALIMOHHOM cpenbl. YCIOBUS, NpHU
KOTOPBIX HACTYIIAET TaKasi CTaOMIIH3aIIHsI.

29. PaBHOBecHas M HEpaBHOBECHAs MHOXKECTBEHHas KpucTamauzanus. [IpuzHaku 3Tux
BUIOB KPHCTAJTH3AIHH.

4. O6bem y4eOHOM TUCHUTIITHHBI

3 Bcero
Bunpsl yaeOHOM paboTh 3. e Ax. e,
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY 3 108
IUIAHY
KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 15 48
Jlextuu (Jlek) 1 32
[Tpaktnyeckue 3anstus (I13) 0,5 16
CamocrositeabHas padora (CP): 15 60
CaMOCTOATEIbHOE N3YUYEHHE PA3JEIIOB JUCIUIIINHBI 1,5 60
Buabl koHTpOJIsi: 3a4eT ¢ OLEHKOM - -
5 Bcero
Bunel yueGHoI paboTh 3au. e Actp. uac,
O0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 3 81
IJIAHY
KonTakTHas padora — ay1iMTOPHBbIE 3aHATHS: 15 36
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ansaTus (113) 0,5 12
CamocrositesbHas padora (CP): 15 45
CamocTosITeTbHOEC H3YUYCHHE PA3/ICIIOB AUCITUTUIHHBI 1,5 45
Buabl koHTpOJIsi: 3a4eT ¢ OLEHKOMH - -
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AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«JlonosiHuTe IBHBIE TJ1aBbl pu3ukmw» (b1.B.O/1.14)
1. Ilesb10 IMCHUIIIMHBI SBJISETCS IPUOOPETEHUE CTYIEHTAMH 3HAHUI 110 OCHOBHBIM pa3zeiiaM
(GU3UKY U YMEHHIO PUMEHSATh UX B IPYTUX €CTECTBEHHOHAYYHBIX IUCHUIUIMHAX.
2. TpedoBanus K pe3yjbTaTaM OCBOEHUSI U CHUIIJIMHbBI
N3yuenune Kypca GU3HKHM MPU MOATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MHUYECKasi TEXHOJIOTHSI CIOCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETCHIIHA:

[TnanupoBath U MPOBOAUTH (HU3NYECKUE IKCIIEPUMEHTHI, IPOBOAUTH 00paOOTKY UX PE3yiib-
TaTOB M OLICHUBATHh MOTPEUIHOCTH, BBIJBUIAaTh TMIIOTE3bl U YCTAHABIMBATH TPAHULBI UX MPUME-
uenus (ITK-16).

Hcnonb30BaTh 3HAaHUA OCHOBHBIX (PM3WYECKUX TEOPHUH IS PEeLICHUN BO3SHHMKAIOIUX (HU3H-
YeCcKUX 3a7a4, CaMOCTOSITENIbHOTO MPUOOPETeHUs (PU3NYECKUX 3HAHUM, JJIS MOHUMAaHUs MpPUH-
IIUTIOB pabOTHI MPHUOOPOB U YCTPOWCTB, B TOM YHCIIE BBIXOMALINX 32 MPEIESbl KOMIIETEHTHOCTH
KoHKpeTHOro Hanpasienus (OITK-19).

B pesyabTare u3y4eHus AUCHUILIMHBI CTYAEHT J0JIKEH

3HATh:

- (hu3HYecKre OCHOBBI KBAHTOBOM CTaTHCTUKH (MCXOJHBIE «0a30BBIE» MOJIOKEHHS, OCHOBHBIC
KBAHTOBBIE CTATUCTHUECKHE paclpeesieHus);

- DJIEMEHTBI 30HHOW TEOPUH IPHU TPAKTOBKE PA3JIMUHBIX CBOMCTB METAJIJIOB, IUAJIEKTPUKOB U I10-
JYyNIPOBOAHUKOB;

- 6a30BbIe (HU3MUECKHE MOHATHS O KBAHTOBBIX TEOPUSIX TEMIOEMKOCTH (Ha MPUMEPE KpUCTaIIU-
YECKUX TEIN);

- 3JIEMEHTHI PU3UKU TBEPJIOTO TeJa (UCXOIHbIE MOHATHS O KpUcTaulorpaduu, TUIIax KpucTal-
JUYECKHUX CTPYKTYP; CBEICHHS O SIBJICHUH U KBAHTOBOM TPAKTOBKE CBEPXIIPOBOIMMOCTH).

YMeTb!

- IPUMEHATh UCXOJHBIE (hU3NYecKHe (TEOpeTUUYEeCKHe) 3HaHUs MPU PEUIeHUH MpodecCHOHaNb-
HBIX 3a/1a4;

- IPOBOJIUTH OIIEHOYHBIC PACUEThI M OCYIIECTBIAThH (HAa KAUECTBEHHOM YPOBHE) aHAJIH3, HAOIIO-
NAaeMBIX SIBJICHUM.

BJIA/IETh.

- HaBbIKaMU 00OCHOBAHUs CBOUX CYXKIECHMI, 4TO CIIOCOOCTBYET MPAaBUILHOMY BBIOOPY METOHU-
KM IIPOBOAUMOIO CTYJEHTOM MCCIIEIOBAHUS.

3. Kpartkoe conepxanue THCHMIIIHHBI:

Cemectp 4

1. DiieMeHTHI KBAHTOBOW CTATHCTUKH
DJIEeMEHThl KBAaHTOBOW cTaTUCTUKW. KBaHTOBas cuctemMa W3 OJAMHAKOBBIX 4YacTUl. [IpuHImn
TOXKJIECTBEHHOCTH OJJMHAKOBBIX YacTHIl. CUMMETpPHYHbIE U HECHUMMETPUYHBIE BOJIHOBBIC (DYHK-
I[MH, OMHCHIBAIOUINE COCTOSHUS TOXKJECTBEHHBIX MUKpoudacTHll. bo3oHsl u ¢pepmuonsl. [Ipun-
uun [Taynu. KBanTtoBsle cTaTuctuueckue pacnpenenenus bose-Ditnmreiina u @epmu- Jupaxa.
BbIposk1eHHBIH 371€KTPOHHBIN ra3 B KpUCTAUIAX (METaJLIbI).
2. MeTaJuibl, AM3JIEKTPUKH U MOJYNPOBOJIHUKHU ¢ TOYKH 3PEHUS 30HHOI TeOpUHU
OHeprerudeckue 30HbI: ctatuctuka ®epmu-Jupaka, sneprust epmu. DIEKTPOH B MEpUOIUYE-
CKOM I10JIe KpucTayuia: 3 peKTUBHAS Macca HIIEKTPOHA.
3. DnemMeHTHI (PU3NKHU TBEPAOTO TeJia.
®usuka tBEpaoro tena (OTT): onpenenenue, cBA3b ¢ APYTUMH JUCHUTUTMHAMHU, OOBEKTHI U3Y-
YeHUs, KpYT pemiaeMbix 3amad. CBs3b ¢ Kpuctauiorpadguei, KpuctauioGu3ukon U KpUCTAILIO0-
xumueil. Konnencuposannoe cocrosiaue. Ilogxon x onucanuto TBEpABIX Ten. CTpyKTypa KpH-
ctayioB. Cummerpusi U GU3NUYECKUE CBOMCTBA KPUCTAIOB. THUIBI KPUCTAJUIMYECKUX CTPYKTYP
(oOmiast xapakTepuctuka). [LIOTHBIE yITakOBKU: KyOMYecKasl M TeKcaroHalbHas (Ha KauyeCTBEH-
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HOM ypOBHe). IlousTue o CBEPXIIPOBOAUMOCTHU (KBaHTOBI)Ie NpEaACTaBJICHHUA Ha Ka4CCTBCHHOM

YpOBHE).
4. O0beM y4eOHOI TUCHMIIIIHHBI
Bcero 4 cemecTp
Buawbi yueOHoii padboThl 3au. ex./ 3au. ex./
aK.gyac aK.yac
OO01asi TPY10eMKOCTD JUCIHHILUINHBI 110 Y4eOHOMY IIAHY 3/108 3/108
AYIUTOPHBIE 3aHATHS: 0,8/32 0,8/32
Jlexuu (JIek) 0,4/16 0,4/16
JlabopaTopnsbie 3ansaTust (JIab) 0/0 0/0
ITpakrrueckue 3ausatus (I13) 0,4/16 0,4/16
CamocTosiTesibHast padora (CP): 1,2/40 1,2/40
Buja koHTpOJIA: 1/36 IK3aMeH-
IK3aMeH/3a4eT 1/36
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3au. e,/ 3a4. e,/
acTp.4ac acTp.yac
O01mas TPy10eMKOCTh AUCUHUILINHBI 10 Y4eOHOMY IVIAHY 3/81 3/81
AyIMTOPHBIE 3aHATHS: 0,8/24 0,8/24
Jlexruu (JIek) 0,4/12 0,4/12
JlaGopatopusie 3ansTus (J1ao) 0/0 0/0
[Tpaktnyeckue 3ansatus (I13) 0,4/12 0,4/12
CamocrosiTeibHas padora (CP): 1,2/30 1,2/30
Bua xourpoas: 127 JK3aMeH
IK3aMeH/3a4yeT 1/27

AHHOTaUMs Y4eOHOH MPOrpaMMbl AU CHHIITUHBI
«J/IabopaTopHbie padoThI N0 (PU3MYECKON XMMHH MAaTEPHAJIOB COBPEMEHHOM JJIEKTPO-
Hukmw» (b1.B.0O/1.15)

1. eap AMCHMIJIMHBI — O3HAKOMHUTb U PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
AKCIIEPUMEHTAIBHBIX METO/I0B (PU3NIECKON XUMHH, HAYYUTh CTYACHTA BUJIETh OOJIACTH W TIpe-
JIeNbl IPUMEHEHHUS] 3TUX METOJOB HMCCIEIOBAHUS, YeTKO MOHUMATh UX MPUHIMIIMAIBHBIE BO3-
MOYKHOCTH W OTPaHUYCHUS TPH PEIICHINH KOHKPETHBIX dKCIIEPUMEHTAIBHBIX 3a]1ad.

2. B pesyabTare udydyeHusi Kypca «JlaboparopHsie padoTsl Mo (GU3NYECKO XUMHH
MATepHaJIOB COBPEMEHHOM 3JIEKTPOHUKMW CTY/IeHT JA0J/IZKeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KommneTeHusmMu (I1K):

—  CIOCOOHOCTBIO NMPOBOJIUTH CTaHIAPTHBIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepuasoB,
u3zenil 1 TexHonoruueckux mnpoieccos (ITK-17);

—  CIIOCOOHOCTHIO HCIOJIb30BATh 3HAHWE CBOMCTB XMMUYECKUX IJIEMEHTOB, COETUHEHUN U Ma-
TEpUAJIOB Ha UX OCHOBE VIS pelIeHus 3aa4 npodeccuonHansHoi nesirensHocTr (ITK-18);

— TOTOBHOCTBIO HCIOJb30BATh 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUM Ul pelIeHHs] BO3HU-
KaloMX (PU3MUYECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNsT (PU3UUECKUX 3HAHHUM, JUIs
MOHWMAaHHS TPUHITUIIOB pabOTHl MPUOOPOB U YCTPOMCTB, B TOM YHCIIE BBIXOMAIINX 3a Tpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTro Harpasienus (I1K-19).

3namo:

— TNPUHIHUIIEI paOOTHI U CXEMBI UCIIOJIb3YEMBIX U3MEPHUTEIbHBIX YCTAHOBOK;
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— BO3MOKHOCTH METOZOB CIIEKTPOXHUMUU IS IPOBEICHUS KaUECTBEHHOTO M KOJIMYECTBEHHOTO
aHAJIN3a XMMHYECKHUX CHCTEM, ONPEIECICHHUs TEPMOANHAMUYECKUX CBOMCTB XUMHYECKHUX Be-
LIECTB;

— KOHAYKTOMETPUYECKMI M INOTECHIMOMETPUYECKUN METOIbl HAXOXKICHHS TEPMOJUHAMHUYE-
CKUX XapaKTEePUCTHUK AIEKTPOIUTOB (aKTUBHOCTEH M KO3()(PUIIMEHTOB aKTUBHOCTH, KOHCTaH-
ThI TUCCOLIMALIUU, TEPMOJIMHAMUYECKUX XapAaKTEPUCTUK PEAKIINN);

—  (QU3MKO-XMMHUYECKHE METOJbl HUCCIIECAOBAaHUS U aHainu3a (a30BbIX PAaBHOBECUH B OJHO- U
MHOI'OKOMIIOHEHTHBIX CUCTEMAX, IyTH OCTPOEHU (Pa30BBIX JUArpaMM COCTOSHUS;

— 9KCIIEPUMEHTAJIbHBIE METO/Ibl M3yUCHUsI KHHETUKA XUMHUECKUX PeaKuil, CriocoObl onpee-
JICHUsI KOHCTAHT CKOPOCTEU U MOPAAKA XUMUYECKUX PEAKLIUN.

—  KaJIOPUMETPUUECKUE METObl ONPEAEICHUs TEIUIOEMKOCTH, TEIUIOBBIX 3((GEKTOB M APYrHX
TEPMOXUMHYECKHUX CBOMCTB N3y4aeMbIX OOBEKTOB.

Ymemu:

— TPUMEHATH TEOPETUYECKUE 3HAHMS U AKCICPUMEHTAIBHBIE METOIbl MCCIeN0BaHus (huznde-
CKOM XMMHU TIPU pelIeHUuH NMPo(hecCHOHATBHBIX 3a/1a4;

— copmynupoBaTh MpodaeMy U 0OOCHOBATH BBIOOP AKCHEPUMEHTAIBHOTO METOAA HCCIel0-
BaHUs, IIOCTABUTBH LIEJIN U 337a4d U HAMETUTD IIyTU UX JOCTUKCHMUS;

— TIPOBECTH MAaTEMAaTUYECKYI0 O0pabOTKy SKCIEPUMEHTAJIBHBIX JTaHHBIX Ha 0a3e TeopeThude-
CKUX 3HaHUH M0 (PU3HUUECKON XUMUH;

— TIPEJACTaBJIATh JaHHbIE JJAOOPATOPHOIO MCCIIENOBaHUA B rpaduueckoil popme U Ha OCHOBE
IIOJIyYEHHBIX 3aBHCHUMOCTEN OIPENENSTh COOTBETCTBYIOLUIME TEPMOJMHAMUYECKHE U KUHE-
TUYECKHUE XapaKTEPUCTUKH XUMUYECKOM CUCTEMBI 1 XUMHUYECKOI0 IPOLECCa;

— IQPOBOAMUTH AHAIU3 U KPUTHYECKHU OLIEHUBAThH IOJIyYECHHBIE DKCIEPUMEHTAJIbHBIC JJAHHBIE,
0000111aTh 1 JeN1aTh 0O0CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX 3KCIEPUMEHTAIBHBIX METOJ0B (PU3NYECKON XMUMHUHU JUIs pelie-
HUs KOHKPETHBIX MCCIIEIOBATEIbCKHUX 3a/1a4;

— DOKCHEPUMEHTAJIBHBIMA METOJAMHU HCCIECNOBAHUSA COCTOSHMS XMMHYECKOIO PAaBHOBECUS U
KMHETUKU XUMMUYECKOI0 IIpolecca.

— npueMaMu 00pabOTKU MOTYYEHHBIX OINBITHBIX TaHHBIX IS BBISBJICHUS U YCTAHOBJICHUS B3a-
MMOCBSI3el MEXJly TEPMOJMHAMUYECKUMH CBOWCTBaMHU U (U3NYECKUMHU MapaMeTpamH IMpo-
1ecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (DU3MUECKON XUMHH IJI COAEpXKAaTeIbHOM HHTepIpeTaluu
MTOJIY4EHHBIX DKCIIEPUMEHTAJIBbHBIX PE3YJIbTATOB.

3. KpaTkoe coaepkanue Iy CHUNIITHHBI

[Ipumenenne MeTon0B (HU3MKO-XUMHUYECKOTO HCCIEIOBAHUS Ul ONpPENENeHUs TepMo-
JUHAMHUYECKUX U KUHETUYECKUX XapaKTEPUCTUK XUMUUYECKUX CUCTEM.

CnekTpoxumMuyecKkHe MeTOAbl HccjedoBaHMsA. KadecTBEHHBIN aHanu3 BellecTBa
(onpezneneHne MEeXbIEPHBIX PACCTOSHUI, MOMEHTOB MHEPILMH MoJieKys). OnpeaeneHue Koiu-
YECTBEHHBIX XapaKTEPUCTUK (CTENEHU AUCCOIUAIMY U KOHCTAHThI IUCCOIMAIIUU AJIEKTPOJIUTOB,
TEMIOEMKOCTH BEIIECTBA).

JJleKTpoXuMHU4YecKkne MeToAbl ucciaenoBanus. Konaykromerpus. Onpenenenne KOH-
CTaHTBI JUCCOLMAIIUK CIa00T0 AIIEKTPOJINTA, CTENEHN AUCCOLUAINH, JIEKTPUYECKON MPOBOIU-
MOCTH NpU OECKOHEYHOM pa3z0aBiIeHMHM KOHIyKTOMeTpuueckuM meTtojoM. IloTeHumomerpus.
Onpenenenne TEPMOIMHAMUIECKUX XapAKTEPUCTUK XUMUIECKON peakuuu (A,H®, AG®, A,S°),

TemnepatypHoro ko3ddurmenrta IJIC (dE° / dT ), cranmaprroit DJIC (E®), u3yueHne BIUSHUSL

00aBOK Ha MOTEHIUAI AIEKTPO/aA.
®a3oBoe paBHOBecHE B OJHOKOMIIOHEHTHBIX cucTeMax. OU3NKO-XUMHYECKUH aHa-
Ju3. M3ydyeHne 3aBUCUMOCTH CBOMCTB CUCTEMBI OT €€ cocTaBa. Kpubie oxnaxaenus. Onpene-

93



JIEHUE COCTaBa IBTEKTHUYECKOM cMecH. [locTpoeHue nuarpaMm KUIEHUS M JUarpaMM IIaBKOCTH
JU1st OMHapHBIX cucTeM. OrpaHuYeHHasi PAaCTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CUCTEMAaX.

XuMnuyeckoe paBHoBecue. Onpe/ereHue KOHCTAaHThl XUMUUYECKOTO0 PABHOBECHS M TETI-
70BOro A (heKTa XUMHIECKON peakilny Ha TIPUMEPE PEaKIIui pa3IoKCHHS.

Tepmoxumusi. Kanopumerpusi. OnpeneneHue TEIIOEMKOCTH BEIIECTB KAJIOPUMETPH-
YECKHUM METOOM.

4. O0beM yueOHO# JUCUMIIJIMHBI

N B 3a4YeTHBIX B aKajieM. ya-
Buabl yueOHo# padoThI
eIMHUIAX cax
O01mas TPyA0eMKOCTb IMCHHUILIHHBI 110 y4eOHOMY 30 108
IVIAHY '
AyIMTOpHBIE 3aHATHS: 0,89 32
Jlaboparopus 0,89 32
CamocrositesbHas padora (CP): 2,11 76
Buja koHTpOJISI: 3a4eT / IK3aMeH — 3ayer
Bitb1 yueBHoii paGoThi B 3aYeTHBIX B ACTPOHOM.
eIMHUIAX yacax
O0mas TpyA0eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY 30 81
IUIAHY '
AyIMTOpHBIE 3aHATHS: 0,89 24
Jlaboparopus 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH — 3a4yer

AHHOTaNuA padoyeil NPOorpaMMbl JUCHUINJIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB JJIEKTPOHHON TeXHUKI)
(b1.B.O/1.16)
1. eap aucuMNINHBI

— JIOTUYCCKH OpPraHU30BaAHHOTI'O O3HAKOMJICHHUS C OCHOBHBIMU IIOHATHUAMU COBpeMeHHOI\/'I
KBaHTOBOM XHUMUU,

— MHW3Y4YCHUS OCHOBHBLIX KBAHTOBO-XHMMHUUYCCKHUX METOJ0B pacdycTa CTPOCHUA U CBOMCTB XHUMHU-
YCCKUX CUCTEM,

— O3HAKOMJICHHA C OCHOBHBIMH INPEACTABICHUAMH O XUMHYECKOM CBSI3H U MCKMOJICKYIIAP-
HBIX BSaHMOHeﬁCTBHHX;

— O3HAKOMJIEHHS C OCOOEHHOCTSIMH XHMHUYECKOM CBSI3U, MEXKMOJIEKYISIPHBIX B3auMOJEH-
CTBUU U CBOMCTB MOJICKYJISIPHBIX CUCTEM U IOJIUMEPOB;

— TpUOOpETEHUsI HaBBIKOB PabOTHI ¢ OCHOBHBIMH KBAHTOBO-XMMHUYECKUMU KOMITBIOTEPHBIMHU
MporpaMMaMu, UCIIOJIb3YEMBbIMH Ha MPAKTHKE.
2. B pesyabrare uM3ydyeHHs AUCUMILIMHBLI 00y4alwINMICHA MO MporpamMMe OakajiaBpuara
JHOJIKEH:
Obnaoams cnenyronumu npodeccuoHanbHbiMA (I1K) komneTenmsMu:

— TOTOBHOCTH NMPHUMEHATh aHAIUTUYECKUE M YHCICHHbIE METOBI PEIICHUs TOCTABICHHBIX 3a-
Jlad, WCIOJIb30BaTh COBPEMEHHBIC MH(OPMAIIMOHHBIE TEXHOJOTWH, MPOBOJIUTH 00pabOTKY
UHPOPMALIUU C UCIIOIB30BAHUEM IPHKIIAIHBIX MPOrPAaMMHBIX CpeAcTB chepsl npodeccro-
HAJIbHOM AEATeNbHOCTH, UCIIOJIB30BATh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOTMU M 0a3bl JaH-
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HBIX B CBOEH NPOQeCcCHOHATIBHON O00JIACTH, MAaKeThl MPUKIAAHBIX MPOrpaMM [yl pacueTa
TEXHOJIOTMYECKUX apaMeTpoB obopyaoBanus (I[1K-2);

— CHOCOOHOCTH IUIAHUPOBATh U MPOBOJAUTH (PU3NYECKUE M XUMUYECKHUE SKCIEPUMEHTHI, TIPO-
BOJHUTH O0pabOTKYy WX pPE3yJbTaTOB M OIICHHBATH MOTPEIIHOCTH, BBIIBUTATH THIIOTE3bI U
yCTaHABJIWBATh TPAHUIIBI UX MPUMEHECHHS, IPUMEHSATh METOJIbl MATEMAaTHYECKOTO aHAJIN3a U
MO/JICITMPOBAHHS, TECOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO HccnenoBanus (ITK-16).

3uameo:

— OCHOBHBIE I0JI0KEHUSI KBAHTOBOW XUMHUH, COBPEMEHHOM TEOPUU XUMHUYECKOU CBSI3U U MEXK-
MOJIEKYJISIPHOTO B3aUMOJCHCTBUS U MIPUMEPHI €€ MPUMEHEHU K KOHKPETHBIM XUMHYECKUM
CUCTEMaM;

— TMPUHUUIBI KOJIMYECTBEHHON XapaKTepU3alluu aTOMHON U 3JIEKTPOHHOM CTPYKTYPhI MOJIEKY-
JISIPHBIX CUCTEM U TIOJIUMEPOB;

— OCHOBHBIC B3aUMOCBA3U MCKAY BHCKTpOHHOﬁ CTPYKTypOﬁ n Q)HSHKO'XHMI/I‘ICCKI/IMI/I CBOM-
CTBaMU BCUICCTB, JIC’KAIUC B OCHOBC YIIPABJICHU CBOﬁCTBaMH;

— BO3MOKHOCTHU OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX METOAOB U 00J1a-
CTH UX NPUMEHUMOCTH.

Ymemy:

IIpuMeHsTh KBaHTOBO-XMMHUYECKUE TIOJXO0bI U METOABI JIs pacueTa, UHTEPIPETALVY U

IIPEACKA3aHUs CTPOCHUSI U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U IOJIUMEPOB.
Braoemy:

DneMeHTapHbIMU HAaBbIKAMU IPUMEHEHUS! KBAHTOBO-XUMHUYECKHUX MOJIXOJI0B U METOJI0B

Y MHTEPIIPETALNUN PE3YIbTAaTOB IIPU PEIIEHUN IPAKTUYECKUX TEXHOJIOTUYECKUX 3a/1a4 U

CTaHJAPTHBIMUA KBaHTOBO-XMMHWYECKMMH KOMIIBIOTEPHBIMU IIPOrPaAMMaMHU.
3. Kparkoe cogep:kaHue JUCHUIINHBI
Beenenue. IIpenmer kBaHTOBOM XUMUU. POl KBAaHTOBOM XMMHUHU B ONMCAHUN XUMUYECKUX SIB-
JICHUH ¥ IIPOLECCOB. B3auMOCBSA3b KIIACCUYECKON U KBAHTOBOW MOJENEH MOJIEKYII.

Moayas 1. O0uue npUHITUITBE KBAHTOBON XUMHUHU
OcHOBHBIE MOJIOKEHUS KBAaHTOBOW MEXAaHMKH. BapHallMOHHBIM METOJ HaXO0XIEHUS BOJHOBBIX
¢yukuii. [IpubnmxeHre He3aBUCUMbIX YacTHIl. MeTo/1 caMOCOTIaCOBAaHHOTO IMOJIS JIsl aTOMOB.
[TpubnnxeHne HeHTPaIbHOTO MoId. ATOMHbIE OPOUTAIM U UX XapaKTEPUCTUKH.
AHTUCUMMETPUYHOCTh 3JIEKTPOHHOM BONMHOBON ¢yHKuuu. CrnuH-opOutanu. JlerepMuHAHT
Cnenrepa. Beenenne B metonsl Xaprpu-®oka u Kona-Illama, xumudeckas TpakTOBKa pe3yJib-
TaTOB. DJIEKTPOHHbIE KOH(PUTypaIlui aTOMOB C TOUKH 3pPEHUSI KBAHTOBOI XUMUHU.
Moayasb 2. MeToabsl KBaHTOBOM XUMHUH
[Tpubmmxkenne bopua-Onnenreiimepa, aguadbaTuyecKuil MOTEHIMAT U MOHATHE MOJIEKYJISIPHOMN
cTpyktypbl. Metoasl Xaptpu-®oxka u Kona-Illama ans monexynsl. [pubmxenne MO JIKAO.
OneKkTpoHHas Koppemsius. Metoa KOHPUIypallUOHHOTO B3auMOJEHCTBHUSA. Teopus BO3Myllle-
HuM. Pacder sHepruu AMCCOLMALMY XUMAYECKUX CBS3EH.
Hepapxust MeTo/10B KBaHTOBOM xuMuu. Hesammupuyeckass kBaHTOBast XuMmusl. baszucHble QpyHK-
UM JUTST HEAMITUPUYECKUX PACYeTOB. ATOMHBIE U MOJEKYJIsIpHbIe 6a3ucHble Habopbl. Ponb Oa-
3UCHBIX (DYHKIMH B OMHCAaHUU CBOMCTB Mojekyid. Ilomysmmupuueckue meronbl. BanentHoe
npubimkeHne. m-3JeKTpoHHoe npubmkenue. Meron Ilappuzepa-Ilomna-Ilappa. Ilpoctoit u
pacIMPEHHBIA METOIbI XIOKKEJIA.
TOYHOCTH KBAHTOBO-XUMUYECKHUX PACUETOB CBOMCTB MOJIEKYII.
Moayab 3. XuMudeckasi CBSI3b U MEXMOJIEKYJIIPHBIE B3aUMOIEHCTBHS

OpOuTtanbHast KapTUHA XUMHUECKON CB3H. KOHCTpYKTHBHAS U JEeCTPYKTUBHAS UHTEPEpEHIHS
opOuTaneii. MosiekynsipHble OpOUTaIN U UX CUMMETpHiTHas kinaccudukanus. KoppensunonHbsie
arpaMMbl. DJIEKTPOHHBIE KOH(PHUIypalMu IBYXaTOMHBIX MOJIEKYJ. AHaIMU3 3acelICHHOCTEH
opOutaneit mo Mamnukeny. [loHsaTre o 3apsaax v MopsiaKax CBs3EH.
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[TpocTpaHcTBEHHOE paclpeesieHHe MIEKTPOHHON TUIOTHOCTH M XUMHUECKas CBsi3b. Mexmore-
KYJISIpHBIC B3auMoJIeicTBUS. JlehopManinoHHas 3eKTPOHHAS TUIOTHOCTh. CHITBI B MOJICKYJIaX.
3akmoyeHne. KBaHTOBass XUMUSI KAaK HHCTPYMEHT IIPOTHO3a B XMMUH.

4. O0beM y4eOHO JUCHUIIJIMHBI

Bunbr yueOHOM paboThI B 3aueTHBIX B akagem. ua-
SIMHHIIAX cax

O0mas TpyA0eMKOCTh JMCHMILJIMHBI 10 Y4eOHOMY 3 108

TUIAHY

AY/JAUTOPHBIE 3aHATHSL: 0,89 32

Jlexiuu (JIek) 0,45 16

[Ipaktuueckue 3austus (I113) 0,44 16

CamocrositesibHas padora (CP): 2,11 76

Buj koHTpOJISA: 3a4eT / IK3aMeH - 3ader c oneH-
KOH

Bunasr yue6HOI paboThI B 3aueTHBIX B actp. wacax

SIMHAIIAX

O0mas TpyA0eMKOCTb JUCIHHUILIUHBI 10 Y4eOHOMY 3 81

TUIAHY

AyIMTOpHBIE 3aHATHS: 0,89 24

Jlexmu (Jlek) 0,45 12

ITpakTnueckue 3anstus (I113) 0,44 12

CamocrositesbHasi padora (CP): 2,11 57

Buj koHTpOJIS: 3a4eT / IK3aMeH - 3ader c oneH-
KOW

AHHOTanuA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Munepanorus» (b1.B.OA.17)

1. Heab aucuumIMHbl — GOPMUPOBAHUE COBOKYITHOCTH 3HAHUH - KaK O MPUPOTHBIX MU-
HEepaJbHBIX (Pa3ax (MMHEPAJIOB), TaK M UCKYCCTBEHHO IMOJIy4aeMbIX (Kak IMpaBHJIO Ha 0aze mpu-
POJHBIX) MaTe€pHUaIOB, METOIOB UX MCCIEIOBAHUS, BKIIOYAIOIIUX B C€0s1 MAaKPOCKOIIMYECKUN U
MUKpPOCKOIIMYECKUIN aHAJIN3 CTPYKTYPhl U CBOMCTB MaTrepuasioB. /luciuruinHa goikHa odecrie-
YUTh 3HAHUS HEOOXOJUMBIX MPHU CO3JJaHUM HOBBIX (DYHKIMOHAIBHBIX MaTepHalIOB, OTBEUYAIOIINX
COBPEMEHHBIM TpeOOBaHUAM KadecTBa, 3P(HEKTUBHOCTU U SKOHOMHUYHOCTH.

2. B pe3yabTare u3yyeHus JMCHUILIMHBI 00y4alomMiics 10/1KeH

Obnaoamse cnenyromumu podeccrnonanbabME (ITK) koMmmereHmsMu:

-CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISATh TEXHOJIOTHUECKUIA MPOIIECC B COOTBETCTBUH C pe-
[JIAMEHTOM M HCIIOJIb30BaTh TEXHMYECKHE CPENICTBA JJIsl U3MEPEHUS] OCHOBHBIX IapaMeTpoB
TEXHOJIOTHYECKOT0 MpoLiecca, CBOMCTB chIpbs 1 npoaykuuu (ITK-1);

CHOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs NpU pa3paboTKe TEXHOJIOThYe-
CKHUX TPOIECCOB, BHIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHUH C YYETOM 3KOJIOTHYECKUX
nocnencTeuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO UCTIONB30BATH MIPAaBUIIa TEXHUKU 0€30MaCHOCTH, IPOU3BOICTBEHHON CaHUTapHH,
MoXKapHOW 0€30IaCHOCTH M HOPMBI OXpaHbl TPyAa, U3MEPATh U OL[EHUBAThH MapaMeTpPhbl IPOU3-
BOJICTBEHHOT'O MUKPOKJIMMAaTa, YPOBHS 3albUICHHOCTH W 3ara3oBaHHOCTH, IIIyMa, ¥ BUOpaLu,
ocseteHHoCcTH padounx mect (ITK-5);

- CHOCOOHOCTBIO HAJIAXKMBaTh, HACTPAUBAaTh M OCYILIECTBISATH MPOBEPKY OOOPYAOBAHUS U MPO-
rpamMuBbIX cpeacts (ITK-6);

- CIIOCOOHOCTH IJIAHUPOBATh U MPOBOJUTH (PU3HMUECKHE M XUMUYECKUE SKCIIEPUMEHTHI, TPOBOAUTH
00paboTKy MX pe3yJabTaTOB M OLEHMBATh MOTIPELIHOCTH, BBIBUraTh TMIOTE3bl U yCTAHABIIH-
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BaTh I'PaHULbl UX IPUMEHEHMS], IPUMEHATh METOJbl MATEMAaTUYECKOTO AHAIN3a U MOAEIUPO-
BaHMsI, TCOPETUUECKOTO M IKCIIepuMeHTanbHoro uccnenoBanus (I1K-16).

3nams:

- CTyJeHT J0JDKeH UMETh YeTKUE U SICHbIE IPEJCTABICHUS O MUHEpaJle, ero (pu3nuecKux u Xu-
MUYECKHUX CBOMCTBAX.

- JloJDKeH 3HaTh BCE OCHOBHBIE TIOHATHS MUHEPAIOTUU (TUIIOMOP(U3M U TIp.)

- 3HaTh 00IIKe MPUHIUIBI KiIaccu(UKAIIMY MUHEPAIOB U 3HAaTh BCE OCHOBHBIE pa3ieibl, CTPYK-
TYPHO-XMMHUYECKHE KJIACCHI U TPYIIIbI MUHEPAJIOB.

-IIpotiecchl rene3rca MUHEPAJIOB U €0 OCOOCHHOCTH.

Ymemo:

-ITonb30BaThCsl COBpEMEHHBIM 000PYJOBaHHEM, HEOOXOAUMBIM JJIsl TUArHOCTUKU MUHEPaIbHBIX
da3

-Onpenensate GU3NYECKUE U XUMUYECKHE CBOMCTB MUHEPAJIOB Ha Mapo- U MUKPOYpPOBHE.

-JluarHocTpoBaTh MUHEPAIIbI IO KOMIUIEKCY CBOMCTB U MapareHeTUYECKUM aCCOLIMALIMSIM.

Braoems:

- HaBBIKOM OIIPEJIEIICHUSI MUHEPAJIOB

3. KpaTtkoe coaep:xaHue JUCHHUILIAHBI

Paznen 1. BBenenue B MUHEpaIOTHIO.

1. Beenenue. Ilpenmer, 3amaun, MeTonbl U cojaepkanue muHepanoruu. OnpeneneHue
NOHSTHUS MUHEpasa, MuHepas Kak 3JIeMEeHT MUpO3aHus. VicTtopust pa3BUTHSI HAYKU U €€ CBA3b C
IpyruMu nuciuiuiiHaMu. OCHOBHBIE HampaBleHUs, MPOOJIEMBbI U IJIaBHBIE 3a]]a4l COBPEMEHHOU
MUHEPAJIOTUH.

2. Xumudeckuil coctaB MuHepanoB. O01IMe MOJ0KEHUSI O B3aMMOCBS3SX KpUCTAILITHYe-
CKOHM CTPYKTYphl, XUMHUYECKOI'O COCTaBa M CBOIcTBax muepanoB. [lonumopdusm u nomutunus
MuHepasioB. CoelMHEHHsI TOCTOSIHHOTO U MEPEMEHHOT0 XuMcocTaBa. M3omopdusm u anauTus-
HOCTb B MHMHEpaJiaXx. TBep/ble pacTBOPbI, YCTOWYMBOCTh U pacmajl TBEPJbIX pacTBOPOB, JUKBa-
nus. Ponbs Boabl B MuHepanbix. KpucrannuzannoHHas, KOHCTUTYLIIMOHHAs W aaCcOpOIMOHHAs
BOJIA.

3. ®usnueckue cBOCTBa MUHEPaIoB. MaKpOCKOMMYECKHE CBOWCTBA — LIBET, LIBET B IO-
potike, O1eck U OJieCKOMETpUYecKasi CUCTEMA, TBEPAOCTh, XPYNKOCTh U KOBKOCTb, IOBEPXHOCTH
CKOJIOB, IJIOTHOCTh. JlabopaTopHbIe METO/IbI UCCIIEIOBAHMS MUHEPAJIOB (JIeTaIbHbIE MUHEPATIO-
TUYECKHE UCCIICIOBAHMUS).

4. YcnoBust 00pa3oBaHMsl MUHEPAJOB B MpUpPOJE (reHe3uc MUHepalbHBIX ¢a3). O6mue
NOJIO’KEHHUs. ['eosornueckue mporeccbl MUHEpaIoo0pa3oBaHusl. DHAOTCHHbIE, IK30I€HHbIE MTPO-
neccel 1 Metamopdusm. MoaenupoBaHHe MPOLECCOB MHUHEPaTo0Opa30BaHUsS U COBPEMEHHBIE
METO/IbI POCTA.

5. MuHepanpHbIE accollMallMi U MapareHe3uc. MopQosaorus MUHEpaJIOB U UX acrpera-
TOB.

Pazpen 2. OnucarenbHass MUHEPAIOTHS.

6. [lpuHIMMIBI COBpeMEHHON KiIacCHPHUKAMU MHHEpasoB. CHUCTEeMaTHKa MHHEPAJIOB.
ITpocteie BemecTBa. CepHUCTHIE COEAMHEHUS U WX aHaoru. ['anouaneie coegunenus. Kucno-
poaHble coenuHeHus. IIpocTbie U ca0XKHBIE OKCUABL. [ HAPOKCUIBI.

7. ®@ocatsl, apceHarsl, BaHanatel. Cynbdarsl. Xpomarsl, BoJdb(ppamarbl, MOIHUOIATHI.
bopatel. Cunukatel. KapkacHble 1 OCTpOBHBIE.

8. CwInKaThl ¢ KOJIBIICBOM, IIETIOYCHHOM, ICHTOYHON U CIIONCTON CTPYKTYPOH.

9. Cunukathl ¢ TPOCTHIMU U CIIOKHBIMU CETKAMH TETPadIPOB.

10. ITonsiTHE O TIETPOJIOTUH.

4. O0beM y4eOHOH JUCIHILINHBI

Bcero

Buner yueOHOI paOOTEI
JRLYH p 3au. ex. AK. ygac.
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O01mas TpyA0eMKOCTb M CHHUILIHHBI 110 Y4eO0HOMY 5 79
IUIAHY
KonrakTHasi paboTa — ayJuTOPHbIE 3aHATHSI: 1 32
Jlexiuu (JIek) 0,5 16
[Tpaxtrueckue 3ansatus (I13) 0,5 16
CamocrositesibHas padora (CP): 1 40
KonTakTHas camocTositenpHas pabora 0,25 9
CaMoCTOsTEeIbHOE N3YYCHHE Pa3/IesIOB JUCITUTIIMHBI 0,75 31
Bujabl koHTpOJIS: 3adeT C OLEH-
i KO
. Bcero
Bunasr yue6HOM paboThI 3au. e Actp. uac.
OO0mas TpyA0eMKOCTh JMCHUILIUHBI 10 Y4eOHOMY 5 54
ILUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1 27
Jlexmm (Jlek) 0,5 13,5
[Tpaktuyeckue 3anstus (I13) 0,5 13,5
CamocrositeabHasi padora (CP): 1 27
KonTakTHas camocTosTenpHas pabora 0,25 6,75
CaMoCTOsITeTbHOE N3YUYCHHE Pa3/IeNIOB JUCIUTUIIMHBI 0,75 20,25
Buabl KOHTpOJIS: 3ader ¢ OLEeH-
i KoM

AHHOTanus padoyeil NporpaMMbl AU CUHUIIIMHBI
«IIpoexTHpOBaHue AeTaseil MAIIMH U ANINIAPATOB B TEXHOJIOTHH MATEPHAJIOB U NPHOOPOB
3JIEKTPOHHOM TeXHUKM U HaHoIeKTpoHukn» (b1.B.O/1.18)
1. Ieab AMCHMIIMHBI - HAYYUTh CTYAECHTOB TBOPYECKOMY MOJIXOAY K BHIIIOJHEHHUIO HHXKEHEP-
HBIX Pac4eTOB HA POYHOCTh, KECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIUH, JeTaIeH
Y y3JIOB MAlllMH U anmnapaTosB.
2. TpeOoBaHusi K pe3yJbTaTaM OCBOEHUS TUCIUTIMHBI
N3yuenne Kypca criocoOCTBYET MPUOOPETEHUIO CIEAYIONIMX KOMITETCHIINI:
® IUIAHUPOBATh U MPOBOJAUTH (PU3NUECKHE U XUMUYECKHE SKCIIEPUMEHTBI, IPOBOIUTD
00paboTKy MX pe3yJabTaTOB U OLIEHUBATh MOTPEHIHOCTH, BBIABUTATh THIOTE3bI U
YCTaHABIMBATh T'PaHUIBl UX MPUMEHEHUS, IPUMEHITh METOJbl MAaTEMaTHYECKOTO
aHaJIM3a U MOJEINPOBAHUS, TEOPETUUECKOTO U SKCIEPUMEHTAIBHOIO HMCCIEN0BA-
uus (I1K-16);
® JCIOJb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKHUX TEOPHUI AJIsl pelieHUs] BOZHUKAIOIIUX
bu3nyecKux 3agad, caMOCTOSITENBHOIO MPUOOpEeTeHUs (U3NYECKUX 3HAHUM, s
MOHUMAaHMS PUHIIMIIOB PAOOTHI MPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BBIXOMISAIINX
3a MpeJelibl KOMIIETEHTHOCTH KOHKpeTHoro HanpasieHus (ITK-19);
B pesyabTare ndy4eHusi JMCHMILIMHBI CTYACHT 10JI7KEH
3HATh:
® KOHCTPYKIMH, TUIIAXXHU M KPUTEPUU pabOTOCIOCOOHOCTH JleTaleil MaluH, coopou-
HBIX €JUHHUII (Y3JI0B) U arperaTos;
® OCHOBBI TEOPUU COBMECTHOU pabOThl U METO/IbI pacyeTa JeTajeil U y3JI0B MalllH U
arnmnapaToB XMMHYECKOW TEXHOJIOTHH;
yMeThb:
® BBIIOJHATh U YUTaTh TEXHUYECKHUE CXEMBI, YEPTEKHU U ICKU3BI JACTAJICH, Y3JI0B U
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arperaToB MallliH, COOPOYHBIX YEPTEkKEH U uepTexH 0OLIero BUa;

® TMPOU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPHSIM PabOTOCIIOCOOHOCTH U KOHCTPY-
VMPOBAaHMS JETAJEN MAIlIWH;

® [POU3BOJUTH PAcCUeThl U KOHCTPYUPOBAHME J€TaJIel MallMH U MEXaHU3MOB C yue-
TOM IIPOU3BOJICTBEHHOI TEXHOJIOTUU U HKCIUTyaTal1y;

BJIAJETh:

® HAaBBIKAMH KOHCTPYHPOBAHUS U TEXHUYECKOTO TBOPUYECTBA,;

e [IpaBWJIaMU IIOCTPOEHUS TEXHUUYECKUX CXEM U YepTeKel;

® OCHOBHBIMHM METOAAMHU pacyeTa U IMPOEKTUPOBAHUS MEXAHHMUYECKUX Y3JIOB W 3lle-
MEHTOB TEXHHKH.

3. Kpatkoe copep:kanue AU CHUILINHBI:

Mopyas 1. «Pacyer XMMHY€ECKOro anmnapara ¢ MeXaHM4eCKHM IepeMelliBaIuM
YCTPOCTBOMY.

[To Bcem 3Tamam KypcoBOTO MpoeKTa opopMIIsieTcs eArHasi MOSCHUTENbHAs 3amucka. B
HOSICHUTENBHYIO 3aIIMCKY BKJIFOYAIOTCS MPOEKTHBIE M MIPOBEPOUHBIE PACUEThl TUIOBBIX 3JIEMEH-
TOB B COOTBETCTBMH C ACHCTBYIOLMMHU MeToauKamMu. [IponsBoaurcs:

1) BBIOOP KOHCTPYKIIMOHHBIX MaTCPHAIIOB;

2) pacueT OCHOBHBIX FT€OMETPHYECKUX PA3MEPOB alapara;

3) pacder TOJIIMH CTCHOK arnmapara 1 pyOamiku;

4) mondop npuBoa;

5) pacder (1aHIIEBOrO COCAMHEHUS KPBIIIKH C KOPIIYCOM arnapara;
6) pacuer Bajia MEUIAJIKH HA BHOPOYCTOMYMBOCTD U MPOYHOCTD;

7) moabop u pacueT My(ThI;

8) moumdop U pacyer YIJIOTHEHHUSI.

Monyab 2. «YepTesxk 0011ero Bijaa annapara.

Beinonnsercs yeprex oOLIero Bujaa ammnapara ¢ BUJaMH, pa3pe3aMy, CEUeHUSIMU U BbI-
HOCHBIMH 3JIEMEHTaMH, JAIOIIUMHU MOJIHOE MPEACTaBICHHE 00 €ro yCTpoicTBE W MPUHLIMIIE pa-
60Th1. YepTerx 00I1Iero BUa anmnapara CoAep KUT:

1. WM3oOpaxkeHue anmapara (BUbl, pa3pe3bl, CEUEHUs, BHIHOCHBIE AJIEMEHTHI), COJIEPIKAIIIE
OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PELICHMUS.
OCHOBHBIE pa3Mephl.
PacnonosxeHne mrynepos, Jit0Ka, OIop anmapara.
TaOnuiy Ha3HaYeHMsI IITYLEPOB B armapare.
TexH1uecKyto XapaKTepUCTHKY M TEXHUYECKHE TPeOOBaHUS K HEMY.
Ha BTOpOoM srcTe BBINOJHAIOTCSA YepPTEKU COOPOUHBIX €IMHUL U AeTaneil. YepTexu BbI-
HOJHSIOTCA Ha ucTax gopmata Al.

KypcoBoil npoexT siBisieTcsi caMOCTOATENbHON pabOTON CTyJeHTa, KOTOPBIM HECeT MOJI-
HYI0O OTBETCTBEHHOCTh 3a €€ KayecTBO (IPaBUIBHOCTh PAacyeToB, o(opmieHue yepTexell) u
CBOEBPEMEHHOCTh BBIMOJIHEHMs BceX ATanoB padot. [IpenogaBaTtens — pyKoOBOJIUTENb MPOEKTa
HarpasiseT paboTy CTYJeHTa, KOHCYIbTUPYET MO HEICHBIM BOIIPOCAM, ONpEAEIseT CTeNeHb 3a-
BEPILIEHHOCTH OT/IE€JIbHBIX 3TAMOB MPOEKTUPOBAHUSI.

4. O0beM y4eOHOM TUCIUTTHHBI

agblrwn

B 3aueTHEBIX B akanmewm.
eIMHHIIAX qacax

O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AYJAUTOPHBIE 3aHATHSL: 0,44 16
Jlexuuu (JI) - -
[Tpaxtrueckue 3ansatus (I13) 0,44 16
CamocrositeabHas padora (CP): 2,56 92
Bua koHTpoOJIA: 3aueT / IK3aMeH KypcoBoii
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npoekt/ 3a-

YeT ¢ OlleH-

KOl

B 3aueTHBIX B akanmewm.
SIMHHIIAX qacax

O0mas TpyA0eMKOCTh JMCIHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 81
AY/JIUTOPHBIE 3aHATHSL: 0,44 12
Jlexuu (JI) - -
[Tpaxtrueckue 3ansatus (I13) 0,44 12
CamocrositeabHas padora (CP): 2,56 69
Bua xonTpoJs: 3aueT / IK3aMeH KypcosBoii

npoekt/ 3a-

YeT ¢ OlleH-

KOl

AHHOTAUHUS POrpaMMbl Y4eOHOH TMCIUTLIMHBI
«Duzndeckasi xumus peajbHoro kpucrauia» (b1.B.0/.19)

1. Meap qucuMMIMHBI — GOPMHUPOBAHUE Y CTYACHTOB OakaiaBpuara MpeICTaBICHUN O
METOJIaX yIpaBJICHUS SBICHUAMH AePEKTO00pa30BaHUs B KpUCTALTUYECKUX (azax, o cnocodax
CHHTE3a KPUCTAJIOB C 33/IaHHBIM YPOBHEM JIe()EKTOB U KETaEMbIMU CBOWCTBAMH.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4al0 M IACH 10JI2KeH

Obnadamy crienyronmmu npodeccrnoranbHbME (I[TK) KoMIteTeHImsIMu:

— CHOCOOHOCTBIO TJIAHUPOBATH M MPOBOJUTH (PU3NYECKUE U XMMUYECKHE IKCIIEPUMEHTHI, MpO-
BOJIUTh OOpabOTKYy MX pPE3yJIbTAaTOB U OLIEHWBATh MOIPEIIHOCTH, BBIABUIaTh TMIOTE3bI U
yCTaHABJIMBATh TPAHUIIBI UX TIPUMEHEHUS, IPAMEHSATh METO/IbI MAaTEMAaTHUIECKOTO aHAIIN3a U
MO/ICIIUPOBaHHUsI, TEOPETUIECKOT0 U dKCIepuMeHTanbpHoro uccienoBanus (I1K-16);

— TOTOBHOCTBIO MCIOJBH30BATh 3HAHWS OCHOBHBIX (PM3MUECKUX TEOPHH JJISI pEIICHUs] BO3SHHUKA-
IOIIMX (PU3MYECKHX 3a]au, CAMOCTOSATEILHOTO MPUOOPETeHUs (PU3NUECKUX 3HAHUM, JUIs 110-
HUMAaHUs TPUHIUIIOB PadOTHI MPUOOPOB U YCTPOMCTB, B TOM YHMCIIE BBIXOSIINX 32 MPEIEITbI
KOMIIETCHTHOCTH KOHKpeTHoro Hampasienus (I[1K-19);

3nameo:

- KiaccupuKanuio 1e(heKToB B KPUCTAIIIMYECKUX MaTepuaax;

- METOJIBI OTIpE/IeIIEHNS] KOHIIEHTPAIN PABHOBECHBIX M HEPABHOBECHBIX J1e(DEKTOB;

- OCHOBHBIE TUITbI HECTEXHOMETPUUECKUX (ha3;

- OCHOBHBIC 3aKOHOMEPHOCTH BIMSHUS Ie(PEKTOB HECTEXHMOMETPHUH HA CBOWCTBa KpH-
CTaJUIOB.

Ymems:

- WCIIOJIh30BaTh KBA3UXUMHUYECKYIO TEOPHUIO JJIS OMHCAHUS MPOIECCOB aedeKToo0pa3o-
BaHUs B KpUCTAILIAX;

- paccUMTHIBaTh KOHIICHTPALMIO Pa3IMYHBIX TUIOB JeQEKTOB U3 PA3HOPOIHBIX IKCIIEPH-
MEHTAIIbHBIX JaHHbIX;

- paccuuTHIBaTh CBOMCTBA KPHCTAIJIOB B 3aBUCHMOCTH OT KOHIIEHTpAIIMHA PaBHOBECHBIX
TOYECUHBIX J1€(DEKTOB.

Bnaoemy:

- HaBBIKaMH OIPEIEIeHUs] TUIIOB J1e()eKTOB MO Pa3HOPOHBIM IKCIIEPUMEHTAIBHBIM J1aH-
HBIM;

- METOJIaMHU pacyeTa KOHLEHTPAIUS TEIUIOBBIX 1E(PEKTOB U 1e()EeKTOB HECTEXHOMETPUH;

- METOJIaMHU OIIpe/ieJIeHUs] TePMOJUHAMUYECKHUX I1apaMEeTPOB PABHOBECHBIX TOYEYHBIX
ne(eKTOB B KpHCTaIax.
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

1. Beexnenue.

Wneanbublil u peanbHblil (¢ nedexramu) kpuctayul. Ousznyeckas XUMHs KPUCTAIIOB C
nedexraMu, Kak o0JacTh 3HaHWA O (POPMHUPOBAHUM CBOWCTB KPHUCTAIUIA, OOYCIOBJICHHBIX €0
nedextHocTbio. Kimaccudukanus neekToB CTpyKTyphl KpUCTaLIA.

2. TennoBoit Gecriopsanok B kpuctaiuie. TeruoBeie Aedextsl. eHOMEHOTOrHYecKas xXa-
paKTepUCTUKA TEIUIOBBIX Je(heKTOB. BbIsiBIeHHE 3aKOHOMEpPHOCTEW, OMUCHIBAIOIIUX 3aBHCH-
MOCTh KOHIICHTPALIUU TEIJIOBBIX 1€()EKTOB OT TEMIIepaTypbl METOAAMHU CTATHCTUYECKOH TepMO-
muHamuku. Konnentpanust nedekroB kak QyHKIMS TeMmrepaTypbl B OHOKOMIIOHEHTHBIX KpH-
CTajulaX. 3aBUCUMOCTh KOHIIEHTPAIMU TEIJIOBBIX AE()EKTOB OT TeMIepaTrypbl B JABYXKOMIIO-
HEHTHBIX KPUCTAJUIMYECKUX COCTUHEHHSIX. DKCIIEPUMEHTAIbHBIE METO/IbI OIPE/ICIICHNS KOHIICH-
TpaLUU TEIUIOBBIX J1e(eKTOB. BhIsSBICHNE 3aKOHOMEPHOCTEH, ONUCHIBAIONINX SIBICHUS 1e(eKTO-
o0pa3oBaHMs B KpUCTAJIaX METOJaMU KBa3uXxUMHUecKoil aHanoruu. CorocTaBlieHue KBa3uXH-
MUYECKUX U CTATUCTUYECKUX METOJIOB.

3. becnopsiok B KpucTasie, 00yCIOBICHHBIA HApyIIEHUSIMU cTexuoMeTpun. JledekTor
HectexuomeTpun. O Hen30€)KHOCTH HAPYIICHUS CTEXHOMETPUHU B KPUCTAJUIAX XUMHUYECKHX CO-
eauHeHuil. HectexuomeTpusi OMHApHBIX cOoeAMHEHUN. BrnusHue nedeKkToB HECTEXHOMETPUHU Ha
CBOICTBa KPUCTAJJIOB. 3aBUCHMOCTb KOHUEHTpAlUU 1e(EeKTOB HECTEXHOMETPUU OT OCHOBHBIX
TEPMOJMHAMHYECKHUX MapaMeTpoB — JaBlIeHUS U TeMieparypbl. OCOOCHHOCTH aHATUTHYECKOTO
U TpadUUecKoro OMUCAHUS TAKUX 3aKOHOMEpHOcTei. OToOpa)keHHe SIBICHUH HApYIICHUS CTe-
XHOMETPHH Ha JAuarpaMmax cocTossHus. O TepMOAMHAMUYECKOW MPUPOJEe HECTEXHOMETpHUe-
cKkuX (a3 Kak TBEPIBIX PACTBOPOB M30BITOUYHBIX KOMIIOHEHTOB B OCHOBHOM BemiecTBe. Tepmo-
JTUHAMHYECKHUI aHaIu3 MPHUYMH, ONPEACISIONUX BUI 00JaCTH TOMOTEHHOCTH U €€ MOJIOKEHUE
Ha JMarpaMMe COCTOSTHUSI.

ITpobnema coOCTBEHHBIX NMpHMecell B 0c000 YHMCTOM KpHUCTale CTEXHOMETPUYECKOTO
cocraBa. PU3BNKO-XMMHUYECKHE OCHOBBI METOJIOB PErYJIMPOBAaHUS YPOBHSI COOCTBEHHBIX IMpHUMeE-
cel B TakuxX KpHUCTaIax. DHepreTuka nedeKToB HecTexuoMmeTpuu. OmnpesenceHue OCHOBHBIX
TEPMOJIMHAMHUYECKUX MmapaMeTpoB nedexroodpazoBanust AHned, ASned, AGned, pacuerHsie u
DKCIEPUMEHTAIbHBIE METOBI.

4. 3axkiro4eHue.

[lepcriekTHBBI pa3BUTHSI XUMUU TBEPAOTO Tena. [Ipobrmembl, cBSI3aHHBIC C JalbHEHIINM
pa3BUTHEM TEOpPUHU paszynopsaoueHus kpucramioB. [Ipobimembl HecTtexuomerpuu. IIpobiemsl
NOJy4YeHHUs1 0€3/1MCIOKAIIMOHHBIX KPUCTAJIIOB.

4. O0beM y4eOHOH JUCHUNIMHBI

. . Bcero
Buael yueOHOM padOTHI
ARLY P 3au. en. AK. gac.
O0mas TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY 4 144
ILUIAHY
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2 64
Jlexiuu (Jlek) 1 32
[TpakTueckue 3anstus (I113) 1 32
CamocrositeabHas padora (CP): 2 80
KoHTtakTHas camocTosiTenbHas paboTa 0,25 9
CaMoCTOsTeTbHOE N3YUCHHE PA3/ICNIOB JUCITUTITNHBI 1,75 63
Buasbl koHTpOIA: 3ader c oneH-
KOM
Bcero
Bunael yue6HOM paboThI
ARt YA P 3au. en. AcTp. yac.
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O01mas TpyA0eMKOCTb M CHHUILIHHBI 110 Y4eO0HOMY 4 108
IUIAHY
KonrakTHasi paboTa — ayJuTOPHbIE 3aHATHSI: 2 48
Jlexuun (Jlek) 1 24
[Tpaxtrueckue 3ansatus (I13) 1 24
CamocrositesibHas padora (CP): 2 60
KonTakTHas camocTositenpHas pabora 0,25 6,75
CaMoCTOsTEeTbHOE N3YUYCHHUE PA3/IeNIOB JUCITUTIIMHBI 1,75 20,25
Bujabl koHTpOJIS: 3adeT C OLEH-
i KO

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Oprannyeckasi XMMHSI B XMMHY€CKOH TE€XHOJIOTMM MAaTEPHAJIOB M HAHOJJIEKTPOHUKH»
(61.B.0/1.20)

1. Heap AucHMNIMHBI — TPUOOPETEHUE CTYJCHTAMHU 3HAHUN O CTPOCHUU OPTaHUYECKUX
COEIMHEHU I, OCHOBHBIX XUMHUYECKHX CBOMCTBAX PA3JIMYHBIX KJIACCOB OPraHUYECKUX COEIUHeE-
HUHM ¥ METO/IaX UX MOJyYEHUSs], KaK IPOMBIIIIEHHBIX, TaK U JJA0OPAaTOPHBIX.

2. B pe3yJbTaTe H3y4YeHUs1 AUCHMILIMHBI CTYICHT J0JI2KEeH::

Obaaoams crnegyromumu npodeccuonanbabiMu KommeteHusamu (I1K):

- CIMOCOOHOCTHIO TUIAHUPOBATH U MPOBOJUTH (PU3HUECKHE U XUMUYECKHE IKCICPUMEHTHI,
IPOBOJUTH 00Pa0OTKY X Pe3yJIbTaTOB U OLEHHUBATH IMOTPEITHOCTH, BBIIBUTATh THIIOTE3BI yCTa-
HAaBJIMBATh T'PAHULIBI UX MPUMEHEHUs, IPUMEHATh METOJIbl MaTEMAaTUYECKOr0 aHalIu3a U MOJle-
JIMPOBAHHMS, TEOPETUUCCKOTO U IKCIIepUMeHTanbHOro rccnenoBanus ([1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUSA CBOMCTB XMMHMYECKHMX JIEMEHTOB, COCAVMHEHHH U
MaTepualioB Ha UX OCHOBE JIJIsSI pelIeHus 3a1a4 npodeccnonanbHoi nesitenprocty (ITK-18)

- TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO HH(OpPMAIIMIO, OTEYECTBEHHBIN U 3apy0ek-
HBII OMBIT 0 TeMaTuke uccnenoBanus (ITK-20).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOEHUS U CBOMCTB Pa3IMUHBIX KJIACCOB OPraHUYECKUX COENIH-
HEHHI;

— CIIOCOOBI MOTYYEHUSI 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHMYECKHX COEIH-
HEHUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHNS OPraHUYECKUX PEaKIIN;

Ymemn:

— NMPUMEHSATh TEOPETUUECKHUE 3HAHUS ISl CUHTE3a OPraHMYECKUX COEIMHEHUHN pa3iIMuHbIX
KJIACCOB;

— aHaJIM3UPOBATh U MPEICKA3bIBATh PEAKI[HOHHBIE CBOMCTBA OPTAaHUYECKUX COCTUHEHUN;

— COCTaBJIATh CXEMBI CUHTE3a OPIraHUUYECKNUX COEAUHEHNH, 3aJaHHOTO CTPOCHMS;

Braoemy:

— OCHOBaMHU HOMEHKJIATyphl U KJIaCCU(PHUKAIIUKA OPTaHUUECKUX COCTUHEHUH;

— OCHOBHBIMH T€OPETHUYECKUMH MPEACTABICHUSIMHI B OPraHU4eCKOW XUMUH;

— HaBbIKAaMH 000CHOBaHMsI pallMOHAIBHBIX CIOCOOOB MOJIyYEHHsI OPTraHUYECKUX BEIIECTB.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

["anorenonpousBoausie. Kinaccuduxanusa. Homenknarypa. ANKuiI- ¥ aJuIMITaloreHu-
Ipl.apoMaTudeckue ranorenuipl. M3omepus. Homenknatypa. Crnoco6s! nomyuenus. Ilpoctpan-
CTBEHHOE U 3JIEKTpOHHOEe cTpoeHHue. dusznueckue cBoiicTBa. Peakuuu HykI€o(pHUIBHOTO 3ame-
nieHust U otumerieHus. [loHsTre HyKJI€OUIBHOCTH U OCHOBHOCTU peareHToB. AMOUICHTHbBIE
HYKJICO(UIIbHBIE peareHTHI.

DJIEMEHTOOPTraHNYECKHE COCIUHEHHUs. THUMBI CBA3EM B 3JIEMEHTOPraHUYECKUX COEIUHE-
HUsX. CriocoObl MOTyYeHUsl JIUTUH- U MarHUHOpraHuyeckux coenuHeHuid. Peaxiust I'punbspa,
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MexaHu3M. Peakimu ¢ kapOOHUIBHBIMU coequHEeHUsIMU. [10yOpBOIHUKY U HAHOAJIEKTPOHHUKA
Ha OCHOBE OPraHUYCKUX COCIMHEHUM.

Cruptel. ®enonsbl. [Ipocteie 3¢upsl. DnokcucoeuHeHns. Aabaerubl, KeToHbl. Kapoo-
HOBBIE KUCIIOTHI U UX MPOU3BOAHBIC. B KaXXj0M Ki1acce paccMaTpUBaIOTCA CIEAYIOIINE Pa3eiibl:
U30MepHUsi, HOMEHKJIaTypa, pu3ndeckue U XUMHUYECKUE CBOICTBa, crocoObl moayyeHus. Mexa-
HU3MBI pEaKIuil.

KapOoHoBBIE KUCIOTHI U UX IPOU3BOAHBIE. B KaXkJIoM Kilacce paccMaTpUBAIOTCS CIeny-
IOIIUE pa3felibl: U30MepHsi, HOMEHKIIATypa, (PU3HIEeCKHEe U XMMHUECKHUE CBOMCTBA, CIIOCOOBI TI0-
nydeHuss. MexaHu3Mbl peakiui.

Manonossiit 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcaruu
MaJIOHOBOTO 3(prpa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMUHOKHUCIOTHI. J{MKkapOOHOBBIE
KHUCJIOTBHI.

A3sotconepxamue coeaquHenus. Hurtpocoenunenus. AMusbl. B kaxaom kiacce pac-
CMaTpHUBAIOTCS CIEAYIOIINE pa3feibl: U30MEpHUsi, HOMEHKJIATYpa, (QU3UYECKUEe U XUMHUYECKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 1Ma30CcoeIMHEHUS

[lonyyeHue nuazocoeIMHEHUN peakiuuel Oua30TUPOBAHUS: YCIOBUS IPOBEIAECHUS peak-
Uy U MexaHu3Mm. dusnyeckue CBOMCTBA. XMMHUYECKHE CBOMCTBA. [loydeHue u nmpuMeHeHHne
a30COeINHEHUI.

4. O0beM y4eOHOH JUCHHUILINHBI

Ob6beMm
Bun yueOHoii paboTh B 3adeTHBIX equHHAIIAX B akamemuuecknx
qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 5 180
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktnueckue 3anstus (I13) 0,89 32
JlaGopartopust - -
CamocrositeabHas padora (CP): 2,22 80
Jlpyrue BUJbI CaMOCTOSTEIbHOM paboThI 2,22 80
Buja koHTpoJisi: 3auer / 3k3aMeH 1 Ik3ameH (36)
O6bem
Buy yueGHo# paboThl B 3aueTHbIx equHunax | B actpoHOMHYECKHX
qacax
O01mas Tpya10eMKOCTb U CHUNITHHBI 5 135
10 y4eOHOMY ILIAHY
KonTakTHas padora — ay1MTOpHbIE 3aHSI- 1,78 48
THS
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,22 60
Jlpyrue BUJbI CAMOCTOSITENIEHON PabOTHI 2,22 60
Bua koHTpoOJIA: 3aueT / IK3aMeH 1 Ik3ameH (27)

4.4.3. lncuMnJMHbI BAPMATHBHON YaCTH (JUCHHUILINHBI 110 BBIOOPY)
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AHHOTAIUs padoyeid IPOrpaMMpl JUCUHUIIJINHbBI
«JIeKTHBHbIE JTUCHHUILUINHBI 10 (PU3HYECKOIl KyJIbTYpe U CIIOPTY»
(b1.B.1B.)

1. eab AMCUMILUIMHBI — OBJIAJICHUE CUCTEMOM MPAKTUUYECKUX YMEHUN U HaBBIKOB, 00ec-
MEYHUBAIOIINX COBEPLUICHCTBOBAHUE MCUXO(PHU3NUECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH
UCTIOJIb30BaTh Pa3HOOOpa3Hble GOpPMBI (PU3NYECKON KYIbTYpHI, CIOPTA U TypU3Ma Ui COXpaHe-
HUS U YKPEIUICHUSI CBOETO 3/I0POBBS U 3/10POBbSI CBOUX OJIM3KUX B MOBCEIHEBHOM KM3HU U IIPO-
(deccnoHanbHOMN AEATENBHOCTH; (HOPMUPOBAHHE MOTUBALMOHHO-IIEHHOCTHOTO OTHOLICHUS K (PH-
3UYECKOl KyIbType, (PU3MUECKOMY COBEpIICHCTBOBAHHIO M CAMOBOCIHMTAHUIO, YCTAaHOBKa Ha
3I0pOBBIN 00pa3 XKU3HU; 00yuyeHHE TEXHHUYECKUM W TAaKTUYECKUM IpPHEMaM OJHOTO U3 BUJIOB
cropra.

2. B pe3yabTaTe H3y4YeHHUs JMCUHUILIMHBI 00y4YaIOIHMiicsl MO0 mporpaMmMe 0aKkaJiaBpHu-
aTa J0JIKeH:

Obnaoamy cnepyromumMu o0mekyasTypabME (OK) KoMIeTeHIusAMU:

—  CIOCOOHOCTH K caMOopraHu3aiuu u camooopaszoanuio (OK-7);

—  CHOCOOHOCTH MCHOJB30BaTh METOJIBI M CpelcTBa (PU3MUYECKON KyIbTyphl AJsl obec-

MICYCHHUS TIOJTHOLICHHOM COIMAIbHOM U mpodeccuoHanbHoil nesrensHoctr (OK-8).

3name:

—  HAYYHO-TIPAKTHYECKHE OCHOBBI (PU3NYECKON KYIbTYpPHI U CIIOPTA;

—  COLHMaJIbHO-OMOJIOTHYECKHE OCHOBBI (PM3MUYECKOM KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3[JOPOBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIMUTAHHS HA YKpEIJIeHHE 3710~

POBBS, TPOPHIAKTUKY TPOPECCHOHATIBHBIX 3a00JI€BaHNI M BPEIHBIX MPUBBIYEK;

—  crnocoObl KOHTPOJIS U OLIEHKH (PU3NYECKOro pa3BUTUS U (PU3NYECKON MOATOTOBICH-

HOCTH;

— TpaBuJia U CHOCOOBI MJIAHUPOBAHUS MHJMBUIYaIbHBIX 3aHATHH Pa3IMYHON 1I€JIEBOM

HaIpaBJIEHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. [I.1. Menaeneesa.

Ymemy:

—  BBINOJHATh UHIUBUAYAIBHO MOJ00OpaHHBIE KOMILJIEKCHI 10 (PU3NYECKON KYJIbTYype U

Pa3IMYHbBIM BUIaM CIOPTA;

—  OCYIIECTBJISITb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M coOMI0aTh Mpa-

BUJIa TUTHEHBI U TEXHUKU 0€30I1aCHOCTH;

—  OCYILECTBJIATh TBOPUYECKOE COTPYAHHUECTBO B KOJUIEKTUBHBIX (popmax 3aHATHI u-

3U4ECKOU KYJIBTYpPOH U CIIOPTOM;

—  BBINOJHATH IPUEMBI 3aIIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPAaXOBKH.

Bnaoemy:

— CpeICTBAaMM M METOJaMH YKpEIUICHUs] MHIMBUAYaJbHOTO 3/J0pOBBS, (PU3NUYECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

— JIOJDKHBIM ypOBHEM (DM3MUYECKON MOJATOTOBICHHOCTH, HEOOXOAMMBIM JUIsl Kade-

CTBEHHOT'O YCBOEHUS NMPO(PECCHOHANbHBIX YMEHUN M HABBIKOB B Ipolecce oOyueHus B

By3€, JJIsl 00ecreueHus MOJHOLEHHON COIMaIbHON U MPpo(hecCHOHAIBHON eATEIbHOCTH

1ocJie OKOHYaHUs y4eOHOTO 3aBEICHMUS;

—  TEXHUYECKMMU U TAKTUUECKMMU HaBbIKAMH B OJHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe coep:xaHue M CHUIIUHBI

Kypc aucuumivael «JIeKTUBHbIE TUCHUILIMHBI 0 (U3N4YECKO KYyJbType U CIOp-
TY» pealu3yeTcs uepe3 BapuaTUBHBIA KOMIIOHEHT (JIEKTUBHBIN MOoayinb) 328 akana. yacoB / 246
acTp. 4acoB (BHJ CIIOPTA MO BBIOOPY CTYAECHTA), B 3a4ETHHIC €IMHUIIBI HE IEPEBOAUTCS, SBIISETCS
00513aTEIIbHBIM JJIS1 UCTIOJIHEHHUSI TIPU OYHOU (hopme 0OYYeHUs..

[Iporpamma paccumTaHa Ha W3y4YEHUE TUCLUIUIMHBI «JJIEKTHBHbIC IMCUMILIMHBI 110
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(pu3uyeckoii KyJbType H CIOPTY» B TEUCHHE LIECTH CEMECTPOB U IpEJIoJaraer, 4ro odyya-
IOLUECS UMEIOT TEOPETUUECKYIO MTOATOTOBKY B 00JIaCTH AUCUUIUIMHBI «Pu3nueckas KyiabTypa U
CIIOPT», 3aKaHYMBACTCS 3a4€TOM B KOHILIE KaXJ0ro cemectpa. KOHTpoip ycneBaeMoCTH CTyEH-
TOB BEJIETCS 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[TpakTryeckuii pa3aen mporpaMMbl pealu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHSIX B
y4eOHBIX Ipymnax 1o olel GU3N4ecKoi MoAroToBKe WM M0 BEHIOpaHHOMY BUY CIIOPTA.

[IpakTUyeckue 3aHATUS MMOMOTAIOT MPHOOPECTH OMBIT TBOPUYECKOM MPAKTHUYECKOW Haesi-
TEJIBHOCTH, Pa3BUBAIOT CAMOCTOSTENILHOCTh B (PM3UYECKOM KyIbType M CIOpTEe B LEISIX JOCTHU-
XKEeHHUS (PU3NYECKOTO COBEPIICHCTBA, MOBBIMAIOT YPOBEHb (DYHKIIMOHAIBHBIX W JIBUTATEIbHBIX
CHOCOOHOCTEH, HapaBIeHHO (POPMUPYIOT KAUeCTBA U CBOMCTBA JIMYHOCTH.

[IpakTryeckuii pa3aen BKIOYaeT B ceOs MoIpa3aenbl: o oomiei Gpu3nieckoi moaroTos-
ke (O®PII) u cnenuanbHOM PU3MUECKON MOATOTOBKE M0 BuaaM criopra (CDIT).

Y4eOHO-TPEHUPOBOYHBIC 3aHATHA 0a3UPYIOTCS Ha IMIMPOKOM HCIOJIB30BAHUU TEOpPETHYE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPAa3HbIX CPEACTB (HU3NUECKOM
KYJbTYpBI U CIIOPTA.

VYnensercs BHUMaHME BOIPOCaM IPOBEJCHMS COPEBHOBAaHUH (IIpaBHJia COPEBHOBAHUM,
crcTeMa PO3BITPHILICH, OTIpeieieHue modeauTeneld, 000py0BaHNEe U UHBEHTAPH).

KpurepueMm ycrnemHocTH OCBOGHHUsI y4eOHOTO MaTepualia SBJISIETCS SKCHEepTHasl OLEHKa
IpenoaaBaresis, YUUTBHIBAIOIIASL pecyisApHOCHb NOCeuweHUus 00A3amenbHblX YUeOHbIX 3aHAmul,
BBINOJIHEHNE YCTAHOBJICHHBIX Ha JAHHBIH CeMECTp KOHTPOJIbHBIX HOPMATHUBOB (TECTOB) OOIIEH
($u3NYECKON U CIIOPTUBHO-TEXHUYECKON MOATOTOBKH JJI OTAEJBHBIX TPYII Pa3jIMuHON CHOp-
TUBHOM HAIIPaBJICHHOCTH.

Moayab 1. OCHOBBI IOCTPOCHUSI 0310POBUTENbHOM TPEHUPOBKHU. Teopernyecko-
MeTOAUYEeCKHE OCHOBBI (PU3HYECKOH KYJIbTYPHI H CIIOPTA.

1. O3znopoBUTENIbHAS HANPABICHHOCTh — KaK BAKHEHIINN MPUHIUI CUCTEMBI (PU3HUECKOTO
BoCIUTaHUs. OCHOBBI IOCTPOEHUS 030OPOBUTEIBLHON TPEHUPOBKHU.

2. @U3KyIbTYPHO-03J0OPOBUTEIBHBIE METOIUKH U CUCTEMBI.

3. OreHka cOCTOSIHMS 3/10pOBbsl U (pU3MYECKON MOArOTOBIEHHOCTH 3aHUMAIOLIUXCS (HU3U-

YECKON KYJIbTYpOH U CIIOPTOM.

Mopnyas 2. JIBUrarejibHbIe BO3MOKHOCTH Y€JIOBEKA — BOCIIUTAHHE (PU3HYECKUX Ka-
yecTB. BOCK I'TO.
1. IlosiBnenue u BHeapenue komruiekca I'TO
2. Bocnuranue ¢usnueckux xadectB oOydaromuxcsi (OTAEIbHbIE KaUECTBEHHBIE CTOPOHBI
JIBUTATEIIbHBIX BO3MOYKHOCTEH YEeNIOBEKA).

Mopayas 3. MeToauka OpraHu3anuy U NPOBeJACHUS] CIIOPTHBHBIX COPCBHOBAHMI U
(pHU3KYIbTYPHO-MACCOBBIX MEPONIPHUATHIA.
1. XapaKkTepuCcTUKa CIIOPTUBHBIX COPEBHOBAHUN M (PU3KYIBTYPHO-MACCOBBIX MEPOIPHUATHHA.
2. ®enepanpublii 3akoH 0T 04.12.2007 Ne 329-03 «O ¢usndeckoil KyiabType U CIOPTE B
Poccuiickoit ®enepaunn». OpraHuszanus CHOPTUBHBIX MEpONpPUITHNA. VIHBEHT-MEHEIKMEHT B
cropre.
3. OcHoBHbIe TOHATHS dTHKH criopta. Fair Play. Ilpodunaktuka HapymeHuid ClOpTUBHOM
»THKH (O0opbOa ¢ monuHroM B criopte). BAJIA.

4. O0beM y4eOHOH TUCHHUILINHBI (BADMATUBHbIN KOMIIOHEHT)

B aka- CemecTpbl
Bun yue6HO# paboThI JEM. I I i v \Y VI
yacax
OO0masi Tpy10eMKOCTh M CHUILIHHBI 110 328
yueOHOMY IJIAHY
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Konrakrhasi padora (KP): 328 32 66 66 66 66 32
[Ipaktrueckue 3ausatus (113) 328 32 66 66 66 66 32
Bua uTOroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4yeT | 4er qer 4yer | 4Yer | uer
B actp CemecTpbl

Bun yueGHO# paboThI qacax I I i v \Y Vi
O0mas Tpy10eMKOCTb JMCIUILIHHBI 110 246
Y4eOHOMY IJIAHY
KonraktHas patdora (KP): 246 25 49 49 49 49 25
[Tpaktuyeckue 3ansatus (I13) 246 25 49 49 49 49 25
Bua uToroBoro KOHTpoJIA: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH 4yeT | 4er YeT YeT | 4Yer | 4Yer

AHHOTaNuA padoyeil NpPOrpaMmMbl AHCUUIIMHBI
«BbIYHCIANTEIbHASI MATEMATHKA B TEXHOJOTHH MATEPHUAJIOB ¥ IPHUOOPOB JIEKTPOHHOIH
TeXHUKHU U HAaHOIeKTpoHukn» (b1.B.JIB.1.1)
1. lesan u 32124 JTUCHUTITHHBI

Henap mporpaMmbl: Hay4UTh CTYJEHTOB TEOPETHUYECKUM 3HAHUSM M MPAKTHUYECKUM
YMCHHSIM U HaBBIKaM HCIIOIH30BAaHUS COBPEMEHHBIX MAaTEMAaTUIECKHX METOAOB C IPUMECHECHHUEM
nakeTa MaremaTuueckux nporpaMMm MATLAB s pemeHus mupokoro kpyra 3ajgad BbIYUCITH-
TEJIbHOW MaTEMATHKH.

[lenpto HacTOAlIETO Kypca sBISETCS OOyuYeHHUE CIyIIaTeled COBPEMEHHBIM METOJaM
pacueToB, pacueTHBIX MCCIIETOBAHMIA, aHAN3a, ONITUMHU3AINH MIPOIIECCOB MHKEHEPHBIX 3a1a4 C
UCIOJIb30BaHUEM IaKeTa MaTeMaTtniyeckux nporpamm MATLAB
2. TpedoBanus K pe3yjbTaTaM OCBOEHUSI U CHUIIIMHBI

N3yuenne aucuuiuiMHel npu noArotoBke mno HampasieHuto 18.03.01 «Xumunueckas
TEXHOJIOTHS 110 MporpaMMe OakajaBprara « XMMHUYecKasi TEXHOJIOTHS MaTepHUaIoB U IPHOOPOB
AIIEKTPOHHON TEXHHUKH M HAHOAJIEKTPOHHKU» CIIOCOOCTBYET (POPMHPOBAHUIO CIEIYIOMIMX KOM-
METCHIUI:

IIpogpeccuonanvuuix:

CIIOCOOHOCTBIO TIIAHUPOBATh M IMPOBOJUTH (DU3HUYCCKUE U XHUMUYCCKUE IKCIICPUMEHTBI, TTPOBO-
JUTH 00pabOTKY WX PE3yJbTAaTOB W OIEHWBATH MOTPENTHOCTH, BBIJIBUTATh THITOTE3bl U yCTaHAB-
JUBATh TPAHUIIBI UX TPUMEHEHUS, IPUMEHITh METOIbI MATEMAaTUYECKOTO aHAIN3a U MOAEIUPO-
BaHMsI, TEOPETUIECKOTO M IKCIIepruMeHTanbpHoro uccnenoBanus (I1K-16);

B pesynbrare n3yueHus: AUCUUILTUHBI CTYACHT JOJIKEH:
3uamop:
(GUBUKO-XMMHYECKHE U XUMHUKO-TEXHOJIOTUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS TIPOIIECCOB
M3MEHEHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUIKOCTHBIX CHCTEM, PEAaKTOPHBIX MPOIIECCOB H
OCHOBHBIX MIPOIIECCOB pa3eieHHsI XUMUIECKON TEXHOIOTHH;
METO/IbI ¥ AITOPUTMBI KOMITBIOTEPHOTO MOJEIUPOBAHUSI OCHOBHBIX MTPOIIECCOB XUMUYECKOU
TEXHOJIOTHHM U TEXHOJIOTHUYECKUX CXEeM XUMHUUYECKUX MMPOU3BOJICTB;
MIPUHITAITBI IPUMEHEHHS METOJI0JIOTHH KOMITBIOTEPHOTO MOJICIIMPOBAHUS XUMHKO-
TEXHOJOTHYECKHUX MPOIECCOB MIPU aBTOMATU3WPOBAHHOM MPOEKTUPOBAHUHN U KOMITBIOTEPHOM
yIpaBICHUN XUMUYECKIMH POU3BOICTBAMHU.
Ymemo:
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pelaTh 3a/1a4l KOMIBIOTEPHOIO MOAEIMPOBAHHUS MPOILIECCOB Mapo(Ta30)-KUIKOCTHBIX PaBHOBE-
cuil, abcopOIuK, TUCTUIUISLINU, PEKTU(DUKALNN U KUJKOCTHON KCTPAKIIUH;

MPUMEHSTD MMOJTYYEHHBIC 3HAHUS [IPU PEIICHUN MPAKTUYECKUX 33J1a4 KOMITBIOTEPHOT'O MOJIEII -
POBaHUsI OCHOBHBIX MTPOILIECCOB XUMUUYECKON TEXHOJIOTUH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX
MIPOU3BOJICTB.

Bnaoemy:

METOJIJaMH MPUMEHEHUS CTaHJapPTHBIX MakeToB npukiagHbix nporpamm (I1I1I1) u makeroB
Moenupytomux nporpamm (IIMII) ans monenrpoBaHusl OCHOBHBIX MPOIECCOB XMMHUECKOM
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX TPOU3BOJICTB.

3. KpaTkoe coaep:kanue TUCHUTIUHBI

Beenenue. Llenu u 3anaun kypca. Kparkuii uCToprueckuil O4epK pa3BUTHs OTEYECTBEH-
HOM U 3apy0eXKHON BBIUMCIUTENbHOM MaTeMaTHKU. OCHOBHBIE 3Talbl pa3paboTKU U peann3alu
QITOPUTMOB Ha KOMIIBIOTEpaX.

Moayasb 1. BeruuciaunrenbHass matemaTuka. OCHOBHbIE 3TAaMNbl: pa3padoTKa U pea-
JU3anus AJIrOpUTMOB Ha KoMibioTepax. Cucrema komnbloTepHoii Matematuku (CKM)
MATLAB st pemieHus 3a1a4 BbIYUCIUTEIbHON MAaTEMATUKH.

Tema 1.1. Co3nanue M-nporpamMm U OCHOBHbIE 0nepaTopbl M-fi3bIKa POrPaMMHPOBAHUS
MATLAB. Bapuantsbl cTpyKTYpbI porpamm Ha MATLAB.

Opranuzanus paboyero crosa Desktop Layout;

Ocuosubie onepanuu 8 Command Window;

Ocuosusle onepanuu B Editor;

JluHeiHO opraHU30BaHHAs IpOrpaMMa (aJIropuT™);

BeTBiieHHs C OTHUM YCIIOBHEM, HECKOJIBKMMHU YCIIOBUSMH, BIIOKEHHBIE, CO CITUCKOM YCII0BHil. if,
switch; morumueckue oneparuu and, or, not;

Ukl CO CUETYMKOM, C TPEAYCIOBHEM, C TOCTYCIOBHEM, C TMpEpPhIBAHUEM IOJHBIM U
MPEPHIBAHUEM YaCTUYHBIM, C 33/JIaHHBIM IIarOM CYETUYMKA, C OTJAEIBHBIM OTCUETOM HTEpAIIHii;
for, while, break, continue; ¢ Bei30BOM (hyHKIHMIA; ¢ qUaIOroM ¢ mojb3oBareieM B Command
Window u B crienuanbHBIX JUAT0OTOBBIX OKHAX;

Tema 1.2 CTtanjapTHble M HecTaHAapTHBIe GyHKIUN M-A3bIKa NPOrpaMMHPOBAHNUS U _0C-
HOBHbIEe pemartesu (Solvers) MATLAB.

dyukuu ¢ rpaguyecKuM BBIBOAOM pe3ynbratoB; plot, subplot, surf, mesh, polar;

DyYHKIMK ¢ YUCIIOBBIM BBIBOZOM pe3ysibraroB B Command Window;

OYHKIINH C 3alHUChI0 PE3yNbTAaTOB B (aili;

DyHKIIUU, BIIOKCHHBIC B TJIABHYIO () YHKIIHIO;

DYHKIIUU C TIEPEMEHHBIM YHCIIOM apTyMEHTOB;

DyHKIIUH, BRI3BIBAIOIINE IPYTYIO QYHKIINIO, UMSI KOTOPOU MepeaaHo KaK apryMeHT;

Moayas 2. Bektopsl 1 MaTpuubl. CucTremMa JIMHEHHBIX aJredpanyecKux ypaBHeHUH
(CJIAY).

Tema 2.1. OOpaTHas MaTPULA. Y MHOKEHUE MATPHIL
Omneparop inv;

Omneparops! Strcat, int2str, numastr;

Omneparops! length, min, max, mean, sort;

Omnepatops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatops! rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;

Tema 2.2. Metoa I'aycca. MeToa NpoCThIX UTEPALMid.
Omneparops! linsolve, rank, eig;

Tema 2.3. O0YCI0BJIEHHOCTDH CHCTeMbI. UK C10 00YCI0BIECHHOCTH.
Omnepatopsl cond, rcond;
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Moayasb 3. O0padoTka pe3yJibTAaTOB M3MePeHUsl OJHOM BeJuduHbl. [Ipudaunxenune

GyHkumnu
Tema 3.1. Kputepuii CTbl0/IeHTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnpoxkcuManmus.
Omnepatop Isqcurvefit;
Tema 3.3. UHTEpIOISAIHUSA.
Omneparops! interpl, linear, spline, nearest;
Moayan 4. UncjieHHOe HHTErpUPOBAHUE
Tema 4.1. MeToabl NIPAMOYI0JLHHKOB
OrnepaTopsl SUM, mean;
Tema 4.2. MeToabl Tpanenuii
Onepatop trapz;
Tema 4.3. Meroa CuMIICOHA
Omneparop quad, int;
Tema 4.4. Meton HeioTtona-Koreca 8 mopsigka
Omnepartop quads;
Monayasb 5. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeToa aeJIeHHS 100J1aM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJdbHbIX
Omneparopsl roots, poly, fzero;
Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHHUI
Tema 6.1. Meroa HeloTona-Padcona
Omneparopsi Solve, diff, subs;
Tema 6.2. MeTo1 NPOCTBIX UTEPALIMIA.
Omnepatopsr sSimplify, collect, pretty;
Moayasb 7. OnHoMepHasi ONTHMH3ALM S
Tema 7.1 MeTo/bl 0THOMEPHOH ONTHMH3AIUHU
Omepatopst fminbnd;
Moayas 8. MHOroMepHasi ONTUMHM3ALMS
Tema 8.1 MeToabl MHOTOMEPHOH ONITHMHU3AINHT
Omnepatopst fminsearch, linprog, fmincon;
Mopnyas 9. luddepenunanbHbie ypaBHEHHS

Tema 9.1 Meroabl penienus 1uddepeHINAILHLIX YPABHEHUH.

Onepatops! dsolve, diff;

3akaoueHne. 3aKII0YUTEIbHAS JICKIUA 110 MOJABCACHUIO UTOI'OB KypcCa.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHOiIl padoThl

O6bem
Bun yuebHOM paboThI B 3auetHBIX enu- | B akamemuueckux
HUTAX Jacax

O0mas TpPyA0eMKOCTb JMCIHIIIHHBI 3 108

1o y4eOHOMY IIAHY

AYIUTOpPHBIE 3aHATHUS: 0,89 32
Jlexnun

JlaGopaTopHbie pabOThI 0,89 32
CamocrositesabHas padora (CP): 2,11 76
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IToaroroBka K 1a00paTopHBIM paboTaM 1,055 38
CaMocCTOsATeIbHOC U3YYCHHE PA3/ICIIOB Kypca 1,055 38
Bua uToroBoro KOHTpoJIsi: 3a4er / IK3aMeH 3auer
O6beMm
Bun yuebHoM paboThI B 3aueTHBIX enu- B acTtpanomuue-
HUIIAX CKHUX Yacax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3 81
10 y4eOHOMY ILIAHY
AyYAUTOpPHBIE 3aHATHS: 0,89 24
Jlexknun
JlaboparopHbie pabOTHI 0,89 24
CamocrositesbHasi padora (CP): 2,11 57
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 28,5
CaMocCTOsATeIbHOC U3YUCHHE PA3/ICIIOB Kypca 1,055 28,5
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3ader

AHHOTANUsA padoyeil MPOrpaMMbl JUCHUILIHHBI
«Iuckpernas marematukay» (b1.B./1B.1.2)

1. ey 1 32024 AUCHHUIINHBI

Hesbi0 THCHMIVIMHBI SBIISETCS (POPMHUPOBAHNE y CTYIEHTOB CUCTEMBI OCHOBHBIX IOHSI-
TUH, UCIIOJIB3YEMBIX NIl MIOCTPOEHUS BAXKHEHIIMX MATEMaTUYECKUX MOJENIEH, U MaTeMaTh4e-
CKHX METOIOB JUIsl ONMCAHUS Pa3IMUYHbIX [TPOLIECCOB.

2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS THCHHUILINHBI

N3yuenue kypca JIuckpeTHON MaTeMaTUKH MPU MOArOTOBKE OaKkajlaBpoB 110 HarpasJe-
Huto 18.03.01 Xumuueckass TEXHOJIOTHs, NPOPHIb « XHMHYECKAsI TEXHOJIOTHSI MAaTEPHAJIOB
U IPUOOPOB JIEKTPOHHOI TEXHUKHU U HAHOIJIEKTPOHUKHU» CIIOCOOCTBYET MPUOOPETEHUIO
CIIEYIOIINX KOMIIETEHLIUN:

2.1. IlpodeccronanbHbleE:
- CIIOCOOHOCTBIO MJIAHUPOBATH U IMTPOBOIUTH (PU3MUYECKHE U XUMUYECKUE 3KCTIEPUMEHTHI, PO-
BOJUTH 00pabOTKY UX Pe3y/IbTaTOB U OLIEHUBAThH OTPELIHOCTH, BbIIBUTaTh TUIIOTE3bI U YCTa-
HaBJIMBaTh PAHMIIBI X IPUMEHEHUS, IPUMEHATh METObI MATEMaTHUECKOT O aHAJIN3a U MOJIE-
JMPOBAHHMS, TEOPETUUECKOTO M IKCIIepuMeHTanbpHOoro ucciepoBanus (ITK-16).

B pesyabTare n3y4eHus JMCHHUILIMHBI CTYACHT JOJIAKECH
3HAT!
-OCHOBHBIE MOHATHS U METOJIbl IUCKPETHOM MaTeMaTHKH, MATEMAaTUYECKMX METOAOB PEIICHUS
npodeccuoHaNbHBIX 3aj1au.
yMeTb:
- IPUMEHATh MaTEMaTHYECKIE METO/IbI PU PELICHUU TUIIOBBIX PO(ECCHOHATBHBIX 3aau.
BJIA/IeTh!
-METO/IaMU TOCTPOEHHSI MaTeMaTUYeCKOW MOJENIM TUIOBBIX Mpo(eCcCHOHANIbHBIX 3a7ad U CO-
JIEpKATEIbHON UHTEPIIPETALMU TOJTYyYEHHBIX PE3YJIbTATOB.

3. Kparkoe cogep:xanue TUCUMILIMHbI
4 CEMECTP

1. Beenenue.

Ponp  nmuckperHol MaTeMaTMKU TpPU  pa3paboTKe W IKCIUTyaTallkd  XHMMHUKO-
TEXHOJIOTUYECKHUX CHCTEM.

2. DJIeMeHTHI TeOpMH MHOKECTB M ajiredpanyecKkne CTPYKTYpbI.

BBenenue B qUCKpETHYIO MaTeMaTUKy. Posb AUCKpETHON MaTeMaTUKH MPU pa3padOTKe U
HKCIUTYyaTallMl XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUsT U (QyHKIMH. 3a1a-

109




HUE MHOXECTB U OCYyIlIeCTBIeHHE onepauuil Hax HUMHU. CriocoObl 3ananus. Onepanuu o0benu-
HEHUS, IEPECEUEHUs], PA3HOCTH, JONOJHEHUS U IEKAPTOBA IPOU3BEACHMSI. AKCHOMAaTHKa TEOPUU
MHOkecTB. Anrebpa Kantopa. MunuMm3aius npeacraBieHnid MHOKeCTB. JluarpaMMbl Diiiepa-
Benna. bunapusie orHomenus. Crioco0bl 3ajanus OMHapHBIX OTHOUIeHNH. CBoMcTBa OMHAPHBIX
otHouieHuid. PazOuenus. OTHOIIEHUSI YKBUBAJICHTHOCTH U mopsanka. [IpencraBnenue N-apHBIX
OTHOIIEHWH OMHApHBIMH. Anrebpa oTHoeHnd. OyHkuun. MHBEKIUS, CIOPhEKIUA U OMEKLIHS.
Anrebpanueckue cTpykTyphl. [lomyrpymmbel. Monouasl. I'pynmbel. [loarpymnmer. Hukaudeckue
rpynmsl. 'pynmsl noacranoBok. M3omopdusm rpynm. CmexHble Kiaccsl mo noarpymnmne. Hop-
ManbHble nenuten. @akrop-rpynnsl. Konbua: onpenenenus, cBoicTBa, npumepsl. [loss.

3. DJIeMeHThI Teopuu rpagos.

I'padpr. 3amanue m xapakrepuctuku rpadoB. Bumer rpado. Iloarpadsr. Matpuiist
CMEXHOCTH U nHUuAeHTHOCTH. CTenenu BepnH. Mapmpyts! Llenu. Hukibl. Paccrosinue mex-
ny BepmmHamu. J[uamerp u paauyc rpada. YHapHble u OuHapHble onepanuu Haja rpadamu. Jlo-
nosiHeHue rpada. YaaleHue u no0aBiieHWE BEpIIWH. Y najeHue u goOamieHue pedep. OTox-
necTtBieHue BepmnH. Pacmeruienue BepmmH. OOwveaunenue rpados. [lepeceuenue rpados.
Komnonents! cBs3HocTH. MocThl. Bepuinnnas u peGepHast CBA3HOCTh. CBSI3HOCTb OPHUEHTHUPO-
BaHHBIX rpadoB. AJITOPUTM BBIYHCICHUS CBSI3HOCTU. BHYTpeHHss1 ycToH4YnBOCTh. BepuimHHoe
YHCIIO HE3aBUCHMOCTH. PeGepHoe 4mcio He3aBHCHMMOCTH. BeprmmHHoe U pebepHOE MOKpPHITHE
rpada. Baemnsas ycroitunBocTh. Bepuinunoe u pedbepHoe yucio BHemHe# ycroitunBoctu. L{uk-
J6I ¥ pa3pe3bl. DWIEpOBbI HUKIBL. ['aMHUIBTOHOBBI IUKIBL. [ImaHapHOCTh M yKiIanka rpados.
['panu mockoro rpada. Packpacka rpados. Xpomaruueckoe uncio. ['unoresa yeTbipex Kpacox.
Hepesws. Onpenenenusi. Croiicta. Teopema Konu. dynpamenTanbpHas cucreMa MukioB. OcToB
HaMMEHBILIETO Beca. YTOPsI0YeHHbIE 1epeBbs. buHapHbie nepeBbs. JlepeBbsi cOpTUPOBKHU. AJl-
TOPUTM IOUCKA B JIEPEBE COPTUPOBKH.

4. ByJeBbl QpyHKIUM.

Anre6pa noruku. bynessl pynkiuu. Crnoco6sl 3aganus. byneBsl pyHKIMM OTHOM U IBYX
HepeMEeHHbIX U UX cBoiicTBa. Dopmynbl OyneBoit anreOpel. OCHOBHBIE 3aKOHBI OyJIeBON anreo-
pbl. DKBUBaIEHTHOCTh Qopmyd. [Ipuniun apolictBeHHOCTH. COBEpIlIEHHBIE AU3BIOHKTUBHBIE U
COBEpILEHHbIE KOHBIOHKTUBHBIE HOpMasibHble (opMbl. CHCTEMBI 3J€MEHTapHBIX OyJeBBbIX
¢yHkuil. OYHKIMOHAIBHO MOJHBIE CUCTEMBI 3JIEMEHTApHbIX OyneBbIXx (QyHKuMi. [Iprmepsl
(GYHKLIMOHATIBHO MOJIHBIX 0a3ucoB. BaxkHeline 3aMkHyThIe Kiacchl. Teopema o pyHKIIMOHATb-
HOM mosiHoTe. MuHuMu3anus OyneBbix QyHkuuid. CokpallleHHas, TYIUKOBas U MUHUMaJbHas
dopmbl. Kaptel Kapno. Meton coueranust unjaekco u meron KyaitHa. MuHMMH3aLus KOHB-
IOHKTHBHBIX HOpMaibHBIX (hopM. OO30p MPUIIOKEHUN TUCKPETHOW MareMaTuku. Pa3pabortka
3 PEKTUBHOIO MaTEMaTHUECKOT0, MPOrPaMMHOI0, HH(POPMAIITMOHHOTO U TEXHUYECKOTo olecre-
YEHHsI HA OCHOBE METOJIOB IUCKPETHOW MaTEMAaTHKH.

5. UcunciieHue BbICKa3bIBAHHU M.

BBenenne B MatemaTnueckyro JIOTUKYy. KpaTkue cBeaeHHs U3 UICTOPUM MaTEMAaTHYECKOU
jgorukd. Ponp MaTemaTuyeckoill JIOTMKM TMpu pa3paboTKe U SKCIUTyaTalldd XHMHKO-
TEXHOJIOTHYECKUX cUCTeM. DopMalbHblE aKCMOMAaTHYECKUE CUCTEMbl. CHMBOIIBI, BBIPAKEHUS,
bopMmybl, akcuoMbl. [IpaBuiio BbIBOJa, HETIOCPECTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMil. Jlornueckuii BpIBOJI. Akcrombl. [IpaBuno modus ponens. Teopema AeAyKIuu u
npaswio cuuiorusma. IlomHora u HenmpoTuBopeunBocTh. HesaBucumocth axcuom. Pazpemin-
MocTb Teopuu. [Ipyrue akcnomarusanuu. [IpoBepka BEIBOOUMOCTH C MOMOIIBIO UCTUHHOCTHBIX
tabnui. CexeHruu ['enniena. Monaens mupoB Kpunke. Meton pesomtonuii Poouacona. Merton
kiay3 Bonra. O6patHbliit MeTor MacioBa (01aronpHusTHEIX HAOOPOB).

6. UcunciieHue NpeIuKaTOB M HeYeTKAaA JIOTHKA.

Jloruka mpeaukKaToB. ABTOMAaTH3aIlUs JIOTHUECKOTo BbIBOAA. llepeMeHHBIe, (QyHKIUH,
TEPMBbI, IPEAUKATHI, KBAHTOPHI, popMyibl. ObmacTh AeicTBUS KBaHTOpa. CBOOOAHbBIE U CBSA3AH-
HbIE NIepeMEeHHbIe. MHTepIpeTanuy, paBHOCWIBHOCTE. PacnioznaBanue obuiesHauumoctH. IIpo-
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OyieMa pa3pemruMocTi. AKCHOMBI U MTpaBUJia BbIBOJAa UCUUCIICHHS IIPEIMKAaTOB. Teopema AeTyK-
nuu. HenpoTuBOpeunBOCTh M MOJHOTA. BhlHEceHME KBAHTOPOB M NpEBapeHHAas HOpPMallbHas
dopma. CkynemMoBckHe cTaHaapTHble (popmbl. DpOpaHOBCKUI YHUBEPCYM U Teopema JpOpana.
[ToncranoBka u yHuduKanus. Metoa pe3ontonuii u ero noiaHota. CTpateruu MeToJa pe3oiiio-
uuii. Iu3broHkTel XopHa. [IpuHIMNO JIoruyeckoro mnporpamMmMupoBanusi. HedeTkue MHOXKeCTBaA.
Heuerkas noruka. Ilossnenue u cyrs HeuetkocTu. @opMmanusanus HedeTkocTu. DyHKIUA Ipu-
HaJUIe)KHOCTU. JIMHrBHUCcTHYEeCKas nepemeHHas. Onepaluu HaJl HEYeTKMMU MHOXkecTBamu. He-
yerkas apudmernka. Metonsr nedaszsuduxann. Heuetkne otHomeHusi. CTaHIapTHEIE HEYET-
kue jorudyeckue onepauuu. Heuerkuit BbiBoA. CTENEHN UCTUHHOCTH U CTEIIEHHU YBEPEHHOCTH.
Heuerkuii ananor MeTo1a pe30JIroLUi.
7. Koneunble aBToMaThl, MalMHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCICHUI.

OneMeHTsl Teopun aBTOMaToB. [loHsATHE aBTOMaTHOrO IpeoOpa3oBaHus HH(POPMAIUK U
KOHE4YHOro aBTomara. CriocoOsl 3a1anusi aBToMaTtoB. ABToMatsl Munu u Mypa. [Iporpammuas u
anmnaparHas peaju3alus aBTOMAaTOB. DKBUBAJIEHTHOCTh U MUHHUMHU3ALMs aBTOMATOB. MallnHbI
Trropunra-Ilocra. @opmanuzanus MOHIATUS alropuTMa M (opMaibHble MOJAETU aIrOPUTMOB.
MammHa TeropuHTra: onpeaeneHus, CBOMUCTBa, rpadsl nepexomoB. Mammuna [locta. IIporpaMmsr
st mamuH. [IpoGnema pacnosnaBanus. [IpoGiiemMa ocTaHOBKH. AJNTOPUTMHYECKH HEpa3pellu-
Mble 1poOembl. CII0)KHOCTh alropuTMOB. Mephl ClI0)KHOCTH. BpeMeHHas U €eMKOCTHasl CIIO0XK-
HOCTb. ACHMIITOTUYECKAs CIIOAKHOCTh, HOPAJIOK CII0KHOCTH, CIIOKHOCTb B CPEHEM U B XyJLIEM
cinyyae. Tpynanopaspemumele 3aaaun. HegerepmunupoBannas mamuna Treiopunra. Kiacest P u
NP. NP-monubie 3agauu. NP-nomHOTa mpo6sieMbl BBITOJIHUMOCTH (OPMYJ JIOTHMKH BhICKAa3bIBa-
Huil. O030p NMPHUIOKEHWH MaTeMaTWYeCKOM JIOrMKH. HarpaBiieHHs MCIIONb30BaHUS armrapara
MaTeMaTUYECKOH JIOTHKY B 3a/1a4ax npaktuiyeckor nndopmaruku. Crnenudukanus u Bepudpuka-
1Usl POrpaMMHO-aNMNapaTHBIX MPOEKTOB, JIOTHYECKOE MPOrpPaMMUPOBAHUE, MOCTPOEHUE OHTO-
JIOTHUH, SI3BIKM OOIIEHUSI MHTEIJIEKTYa IbHbIX areHTOB.
4. O0beM y4eOHOH JUCIHILINHBI

O6bem
Bun yuebHol paboThI B 3auetHBIX equ- | B akagemMuueckux
HUTaX Jacax
O0mas TpyA0eMKOCTb QM CIHIIIHHbI 3 108
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 0,89 32
Jlekuun
JlaGopaTopHble paboThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 38
CamocTosiTeTbHOE N3YUYEHHUE Pa3/iesioB Kypca 1,055 38
Bu HTOroBOro KOHTPOJIA: 3a4eT / IK3aMeH 3auer
O6beMm
Bu yuebHoi paboTh! B 3aueTHbIX enu- B acrpanomuye-
HUIaX CKUX Hacax
O0mas TpyA0eMKOCTb JMCHHUIIIHHbI 3 81
10 y4eOHOMY ILIAHY
AyIMTOPHbIE 3aAHSITHS: 0,89 24
Jlekuun
JlaGopaTopHbie paboThI 0,89 24
CamocrositesbHas padora (CP): 2,11 57
[ToaroToBka K 1a00paTopHBIM paboTam 1,055 28,5
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CamocCTOsTeIbHOE N3YUCHHE Pa3IesIoOB Kypca 1,055 28,5

Bujg uTorosoro KOHTPOJIsA: 3a4€T / 3x3aMeH 3auer

AHHOTauA padoyeil NpOorpaMMbl JHCHHUILINHBI
«XHMHYeCcKast KHHETHKA MOJyYeHHs] MaTepHaJioB 3JIeKTPoHHoi Texnukn» (b1.B./[B.2.1)

1. IeJb TUCHUNIUHBI — OBJIAJICTh 3HAHUSMHU 00 OCHOBHBIX KMHETHUYECKUX 3aKOHOMEp-
HOCTSIX NMPOTEKAaHUSI XUMUYECKHUX IPOLIECCOB, MYTSAX BBISBICHUS METOJIOB, O3BOJIIOIINX yCTa-
HAaBJIMBATh MPUPOAY CKOPOCTH-OMPEIEISAIONIed CTalul U JeNIaTh BBIBOJABI O BO3MOXKHOM MeXa-
HU3ME pEeaKUuH, IOHUMATh POJib KaTalau3a JUisi XUMUYECKOW TEXHOJIOTHH.

2. B pe3yabTrare n3y4yeHHus Kypca «XMMHYECKasd KHHETHKA MOJYy4YeHHs MAaTepHaJIoB
3JIEKTPOHHOH TEXHUKH» CTYICHT HO0JIKEH:

Obaaoams crienyromumu npodeccuonanbHbiMu KoMieTeHusamu (I1K):

—  CHOCOOHOCTBIO IJIAHUPOBATh W MPOBOJAUTH (UBNYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yNbTATOB U OLICHUBATH MOTPEUIHOCTH, BBIIBUTATh TUIIOTE3bI U
yCTaHaBIWBATh TPAHUIIbI UX PUMEHEHUS, TPUMEHSATh METOIbl MATEMATHUYECKOTO aHAIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M SKCIepruMeHTanbHoro uccieaoBanus (ITK-16);

— TOTOBHOCTBHIO HMCIIOJH30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPUH IS PEIICHUS BO3HU-
KaoImUX (U3NYECKUX 3a/1ay, CaMOCTOSITEIBHOTO MpuoOpeTeHus (pU3N4ecKux 3HAHUM, A
MOHUMAaHUS MPUHIIUIIOB paOOThl IPUOOPOB M YCTPOUCTB, B TOM YMCJIE€ BBIXOSIINX 3a Mpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTo Hanpasienus (ITK-19).

3namo:

— OCHOBHBIC KHHETUYECKHUE 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX PEAKITUH;

— TEOpPUH XMMHUUYECKOW KUHETHKHU, ITYyTH TEOPETUUYECKOT0 pacueTa CKOPOCTEH XUMUYECKUX pe-
aKIMI 1 OTPAHUYEHHUS] B IPUMEHUMOCTH PACYETHBIX METOJIOB;

— OCHOBBI TeOpUH (POTOXMMHYECKUX U IEMHBIX PEaKIUid, Peakiuii B pacTBOpax. 0COOCHHOCTH
WX CTaJIMMHOTO MPOTEKAHUS U YCIIOBUSI OCYIIIECTBIICHHUS;

— OCHOBHBIE YEPTHl TOMOT€HHOTO0 U T€TEPOT€HHOI0 KaTajau3a, NPUYUHBl YCKOPEHUS XUMUYe-
CKOr0 MpoIiecca B IPUCYTCTBUM KaTaau3aTopa.

Ymemn:

— TPUMEHATH TEOPETUYECKHE 3HAHMS U SKCIIEPUMEHTAIbHBIE METO/IbI HCCIeA0BaHus (hru3nde-
CKOM XMMHH JJIs1 PELIEHUs BOIIPOCOB, BOZHUKAIOIIUX MPU U3YYEHUN KUHETUKH XUMHUUYECKHX
pEeaKIuii;

— HaxOJWUTb CKOPOCTh M YCTAHABIIUBATh MOPAIOK XUMHUYECKON peaKInuu;

— TMPOBOJUTH AHAIM3 M KPUTUYECKH OIICHUBATH MOJYYEHHbIE 3KCIEPUMEHTAIbHbIE TaHHBIE,
0000m1aTh U 1e7aTh 000CHOBAHHBIE BBIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHUSMU OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETHKHU, BIUSHUS PA3IUIHBIX (PAKTOpOB (TEM-
nepaTyphl, JaBJIEHU, KaTaln3aTopa) Ha CKOPOCTh XUMUYECKON PEaAKITHH.

— KOMILJIEKCOM METOJIOB OIPEJEICHUS OpsAJIKa U CKOPOCTH PEAKIUU;

— MOAXOJAaMU JUIsl YCTAHOBJIEHUS JIMMUTHPYIOUIEH CTaJUU U MEXaHW3Ma U3y4aeMoOu XHUMHUYe-
CKOM peaKIyH.

3. Kpartkoe coaep:xanue TUCUMILIHHBI
XuMnuyeckass KHHeTHKA. CKOpPOCTh XMMUYECKON peakiuu, KOHCTaHTa CKOPOCTH, MOpsi-

JIOK ¥ MOJIEKYJIIPHOCTh peakiuu. KuneTtnka HeoOpaTuMbIX peakiuit 1-ro, 2-ro, 3-ro 1 HyJI€BOTO

nopsakoB. JuddepeHnnanbable ¥ UHTETPATBLHBIE METOABI OIMpENeTCHUsS MOPSAIKa pPEeaKIIHu.

Cnoxuble peakiuu. [IpuHIMN HE3aBHUCHUMOIO MPOTEKAHMS 3JIEMEHTapHbIX peakuuid. O6paru-

Mbl€, MapajUieJbHble U TOCIeAoBaTelbHbIe peakiuu 1-ro nmopsaka. [IpuHuun numMuTHpyromen

CTaJIUM TOCIIEIOBATEIbHON XUMUYECKOW peakuun. MeTo1 KBa3uCTAIMOHAPHBIX KOHIIEHTPALIUH,

obnacth nmpuMeHeHHs. BiusHue TemnepaTypbl Ha CKOPOCTh PEAKIUH, MPUOIMKECHHOE TIPABHIIO
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Bant-T'odda. YpaBuenue Appennyca, nuddepeHnnanbias U HHTerpajibHble (JOpMBbl YpaBHEHUS.
OKcroHEeHIMalbHas popMa ypaBHEHHS AppeHHyca. DHEprusi aKTHBALUU M TMPEIIKCIOHEHIIU-
aJIbHBIN MHOKUTEIIb.

Teopun XMMHUYECKOW KMHETUKU: TEOPUsS aKTUBHBIX COYAAPEHUM M TEOpUS IIEPEXOJHOTO
coctostaus TIIC (akTuBUpoBaHHOTO KoMILIekca). OcHoBHBIC mojoxkeHus: TAC, MeXaHU3M aKTH-
BaK Mojekyn. KoHncranra ckopoctu OMMONEKYIsipHON peakiui. OU3NUecKuil CMBICH TPeadK-
CIIOHEHIIMAJIbHOTO MHOKUTENS M SHEPTUM aKTUBAIIMU B PAMKAaX TEOPUHU aKTUBHBIX COYJapEHUM.
Crepuyeckuii (pakTop, HEOOXOAUMOCTh €r0 BBEICHUS B KHHETHYECKOE yYpaBHEHHE peakiuu. [lo-
CTOMHCTBA U HEJAOCTAaTKH TEOPUU aKTHUBHBIX COyJapeHui. MexaHu3M MOHOMOJEKYIISIPHBIX ra30-
BbIX peakuuii B pamkax TAC. Cxema Jlungemana. Teopusi mepexoaHOro COCTOAHUS (AaKTUBUPO-
BanHoro komiuiekca) (TTIC umu TAK). OcnoBubie nonoxenust TIIC, kuHeTnyeckas cxema pe-
aKIMU. AKTUBUPOBAHHBIM KOMIUIEKC M €ro cBOMCTBA. [I0BEpXHOCTh MOTEHIIMAIBHOU SHEPTHUHU.
Koopaunara peakuuu, npoduwib MyTH PEakLMU, SHEPIHs aKTUBALMU. DHTANbINA M SHTPOIUSL
aKkTUBaMy. VCcTONKOBaHME MPEIIKCIOHEHIIMATBHOTO MHOXKUTENSI U CTEPHUYECKOro (hakropa B
paMKax TEOpHUH MEPEXOIHOTO COCTOAHMS. JJOCTOMHCTBA M HEIOCTATKU TEOPHH.

DOTOXMMHYECKHE PEaKINH. XUMHYECKHE U (HOTOPU3NUECKHUE CTAIH, BTOPUYHBIEC MPO-
neccbl. Kunernka goroxumuyeckux peakuuil. CeHCUOUIM3MpOBaHHbIE (POTOXUMHUYECKUE peak-
nuu. LlenHble peakuyy, MEXaHU3MBbI 3apOKJI€HUs, pa3BUTUs U 00phIBa 1enu. Hepa3BeTBieHHbIe
W pa3BETBICHHBIE LICTIHbIE peakuuu. BeposaTHOCTHas Teopus pa3BETBICHHBIX peakuuid. [Ipe-
JICJIbHBIE SIBJICHUS B LIETIHBIX pEaKUUsAX, HIOKHUN M BEpXHHUH mpeselnbl BociiameHeHus. . Oco-
OCHHOCTH MPOTEKAHUS XMMHUUYECKUX peakiuil B pacTBopax. Kinerounsrit a¢dexr. Kunernueckas
CXeMa IMpOTEeKaHUs OMMOJIEKYJIIpHOM peakuuu B pactBope. [IpenenbHble ciydau npoTeKaHUs
peakiuu. beictprie (1 dy3nOHHO-KOHTpOIUpPYEMbIe) peakuuu, Tuhdy3uoHHBIA Mpeaen KOH-
CTaHTBhl CKOPOCTH peakuuu. YpaBHeHHEe bpeHcrena-beeppyma. KuHeTnka MOHHBIX peakiuil B
pacTtBopax. BimsiHHue HOHHOM CHJIBI pacTBOpPa Ha CKOPOCTh PEaKLUi ¢ ydacTHEM MOHOB. Makpo-
KUHeTuKa. Ponp nuddy3un B KuHETHKE reTepOreHHbIX peakliuid. Pa3zianuHble peKuMbl IpoTeKa-
HUS peakiyii (BHEIIHASA KUHETHYecKast 00J1acTh; 00JIaCTH BHEIIHEH U BHyTpeHHeH nupdy3un).

Karanu3s. 'omoreHHsiii 1 reteporeHHbli katann3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTH-
YEeCKUX peakiuil. BausHue karanuzaropa Ha TEPMOAMHAMMYECKAE U KUHETUYECKUE ITaApaMETPBI
peakuuu. CeleKTUBHOCTh KaTajau3aTopa, KaTaIWTHYecKash aKTUBHOCTb. [ OMOreHHBIN KaTanmus.
CnuTHBIN 1 pa3eNbHbII MEXaHN3MbI KATAJIUTUYECKOTO AEUCTBHSI. DHEPreTUYECKUE TUarpaMMBl
B3aMMOJICHCTBUS peareHToB ¢ Karaiau3aTtopoMm. OOmumii u cneunduyecknii KUCIOTHO-OCHOBHOM
karanu3. Katanms KoMIuiekcamu NepexoAHblX MeTauioB. depMeHTaTUBHBIN KaTtanus. ['erepo-
TeHHBIH KaTanu3. THIbI TeTepOreHHbIX KaTaau3aTOpOB. 3aKOH JIEHUCTBYIOIIMX MOBEPXHOCTEM.
KuHernka rereporeHHsIx peakuuid. Teopun katanusa.

4. O0beM yueOHOI TUCIUIIHHBI

B 3a4Y€THBIX B aKaJaeM. Ya-

Buabi yueOHoli padoThl

eITMHHIAX cax
OO6masi TpyA0eMKOCTh JUCIIHILJIHHBI M0 Y4eOHOMY 50 180
TJIAHY ’
AYJAUTOPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80

Buja koHTpOJISi: 3a4eT / IK3aMeH

sk3ameH (1,0)

yk3aMeH (36)

Buabi yueOHoii padboThl

B 3a4Y€THBIX
(S1970:0701¢:D.4

B ACTPOHOM.
yacax
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O01mas TpyA0eMKOCTb IMCHHUILIHHBI 110 Y4e0HOMY 50 135
IVIAHY ’

AyY/JAUTOPHBIE 3aHATHSL: 1,78 48
Jlexiuu (JIek) 0,89 24
ITpaxtrueckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60

Buja koHTpoOJIsi: 3a4eT / 3K3aMeH sk3ameHn (1,0) K3ameH (27)

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI
«Du3nyecKasi XUMHUS MaTePUAJIOB 3J1eKTPOHHON Texunkw» (b1.B.[1B.2.2)

1. Heab (uCUMNJIMHBI — O3HAKOMHUTHCS C TEPMOIMHAMUYECKON TEOPHEH paCTBOPOB HJICK-
TPOJIUTOB M JICKTPOXUMHUYECCKUX IeTeH (raTbBaHUYECKUX JIEMEHTORB), TOHATH OCHOBHBIC KUHE-
TUYECKUE 3aKOHOMEPHOCTH TPOTCKAHUS XMMHYECKHUX IPOIECCOB, POJIb KaTalln3a JIs XUMHUYe-
CKOM TEXHOJIOTHH.

2. B pe3yibTaTe n3yuyeHus Kypca «®uznueckasi XUMHUsI MaTEePHAJTIOB 3JIEKTPOHHOI
TEeXHUKW» CTYJAEHT H0JIKeH:

Obaaoams ciienyromumMu npodeccuonanbHbiMu KoMieTeHIusaMu (I1K):

—  CIIOCOOHOCTBIO IIJIAHUPOBATh W TMPOBOAWTH (DU3UYECKHEC M XUMHUYCCKHE SKCIEPUMEHTHI,
MPOBOAUTH 00pa0OTKY UX PE3yIbTATOB M OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3BI U
YCTaHABIIMBAThH I'PAHUIIBI KX TPUMEHEHUS, TPUMEHSITh METO/BI MAaTEMATHYECKOTO aHAIN3a U
MOJICITUPOBAHKS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOI0 rccieaoBanus (ITK-16);

— TOTOBHOCTBIO HMCIIOJH30BaTh 3HAHUS OCHOBHBIX (DM3MYECKHX TEOPUU IS PEIICHUS BO3HU-
KaIMUX (U3NIEeCKUX 3a1ad, CaMOCTOSATEIBHOTO MPUOOpeTeHHsT (PU3NYEeCKUX 3HAHUWH, IS
MOHUMAaHUS TIPUHIIUIIOB paObOTHl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJAIINX 3a Tpe-
JIeTTbI KOMIIETEHTHOCTH KOHKpeTHOTro Hamnpasienus ([TK-19).

Bname:

— OTJIUYHTEIbHBIE OCOOCHHOCTH B IMOBEACHHU PACTBOPOB JIICKTPOJIUTOB, CBSI3aHHBIE C TIPO-
XOXKJICHHEM DJICKTPUIECKOTO TOKA;

— TEOpHIO TaJTbBaHUYECKUX SBICHUII;

— TEOpHH KHHETUKH, TyTH TEOPETUYECKOTO pacueTa CKOpOCTed XMMUYECKUX PEaKIINil U orpa-
HUYCHHS B MPUMEHUMOCTH PACUYCTHBIX METOIOB;

— OCHOBBI T€OpHH (HPOTOXMMHUECKHUX U IETHBIX peakinii, 0cOOEHHOCTH MX CTAIUITHOTO MpOTe-
KaHUA U yCJIOBHSI OCYIIECTBICHNUS;

— OCHOBHBIC YEePTHl TOMOTEHHOTO W TE€TEPOTEHHOTO KaTaju3a, MPUYUHBI YCKOPEHHUS XUMHYEC-
CKOT0 MpoIlecca B MPUCYTCTBUH KaTaan3aTopa.

Ymemn:

— TPHUMEHATH KOHIYKTOMETPHYCCKHE M TMOTECHIIMOMETPHUSCKAE M3MEPEHUS IS ONPEICIICHUS
TEPMOJUHAMHYCCKAX (DYHKIIUH XUMHYECKHUX PEAKIMH, KOHCTAHTBI JTUCCOIMAINH, TTPOU3Be-
JEHUS] paCTBOPUMOCTH, pH pacTBOpOB u T.1.

— TPHUMEHSATH TEOPETUYCCKHE 3HAHWS M SKCIICPUMEHTAILHBIC METOJIBI MCCIIeA0BaHUs (hrU3ude-
CKOM XUMUH JUISl PEIICHUS] BOIPOCOB, BO3HUKAIONINX NPH W3YYCHUH KWHETUKA XUMHUYECKUX
peaKkuuii;

— TIPOBOJHTH AHAJIU3 M KPUTHYCCKH OICHUBATH ITOJIYYCHHBIC JKCIEPUMEHTAIbHBIC JTaHHBIC,
0000m1aTh U 1eaTh 000CHOBAHHBIE BRIBOJIBI Ha 0a3€ MPOBEIEHHBIX OIBITOB.

Bnaoemy:

— KOMIUIEKCOM COBPEMEHHBIX DJICKTPOXUMHUYECKUX METOJIOB MUCCIICAOBAHUS ISl ONIPEIACIICHHS
TEPMOJUHAMHYECKHUX XaPAKTEPUCTUK DJICKTPOIUTOB U XUMUIECKUX PEAKIUH;

— METOJaMH OIpeAeTCHUS MOPSIKa U CKOPOCTU PEAKIUH, YCTAHOBIICHUS TUMHUTHPYIOIIEH CcTa-
JIMA U MEXaHU3Ma U3y4aeMO XUMUYECKOU PeaKInu;
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— HaBBIKAMM COCTAaBJICHUS TaJIbBAHWYECKUX JJIEMEHTOB IS LEJEeH ONpeneacHus] TEPMOAUHA-

MUYECKHX XapaKTEPUCTUK M KOHCTAHT PaBHOBECHS MCCIEAYEMOU pEaKLuu;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB XMMUYECKON KWHETHKH, BIUSHUS Pa3IHUHBIX (HAKTOPOB (TEM-

[epaTyphbl, JaBICHUS, KaTaau3aTopa) Ha CKOPOCTh XUMUYECKON peaKIuy.

3. Kpartkoe cogep:xxanue JUCUMILIIMHbI

PacTBopbI 371eKTPOJNTOB. DiiekTpocTatuyeckas teopust Jlebas-Xrokkens. Pacuer akTus-
HOCTHU U CPEJHUX MOHHBIX KOA((GHUIMEHTOB aKTUBHOCTH CHJIBHBIX 3JIEKTPOJIUTOB B pas-
0aBJIEHHBIX U KOHLIEHTPUPOBAHHBIX PACTBOPOB U PACTBOPaX YMEPEHHON KOHLEHTpaLUU. Y 1eib-
Hasi U MOJIIpHAsl IEKTPUYECKUE MPOBOAUMOCTH. CKOPOCTh ABMXKEHUS U NOABM)KHOCTb MOHOB.
[IpenenbHbIE MOJSPHBIE 3JIEKTPOIPOBOAHOCTH MOHOB. 3aKOH HE3aBUCHMOIO JIBUYKEHUS MOHOB
Konbpayma. [IpumeHeHre n3MepeHuil IeKTpUYECKOW IPOBOAUMOCTH [UIsl ONPEACIICHUS CTEIle-
HU 1 KOHCTAHTBI IUCCOLHUAINN CIIA0BIX AIEKTPOIUTOB.

DJIEKTPOXMMHYECKHE CHCTeMbl (menu). Bo3HMKHOBEHME CKayKa IOTEHIMAla HAarpaHULE
paznena npoBogHukoB | u Il pona. J{BoiHONM 31eKTpUUecKU CION. DNEKTPOABIIKYILAs CUia
raJIbBAHUYECKOTO JIEMEHTA, dJIEKTPOAHBIN MOTEHIMAI. TepMOAMHAMUYECKAsk TEOPUS TaJIbBaHU-
YeCcKuX SIBJICHUH, ypaBHeHHe HepHcera. DnekTpoxumuueckas ¢opMa OCHOBHOIO YpaBHEHHUS TEP-
MOJIMHAMUKH, TeMiiepatypHblil koagdunuent IC. Dnexrpoast | u |l poaa, ra3oBbie U OKUCIH-
TEIbHO-BOCCTAHOBUTEIIbHBIE AIEKTPOAbl. THIBI ralbBaHUUYECKUX JIEMEHTOB: XUMHUYECKHUE, KOH-
LIEHTPALlMOHHBIE, C IEPEHOCOM U 0€3 nepeHoca. XUMUYECKHEe HCTOYHUKH TOKA, TOIUIMBHBIE 3J1e-
MEHTBI.

Xumuyeckas KHHeTHKa. CKOPOCTh XMMUYECKOM PEAKIUU, KOHCTAHTa CKOPOCTH, IOpsI-
JIOK M MOJIEKYJISIPHOCTB peakunu. KuHeTnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-T0 1 HyJIEeBOTO
nopsiakoB. JluddepeHunanbHble ¥ MHTErPAIbHBIE METOJbl ONPEAETICHUS IMOpPSJIKAa PEeaKIHH.
Crnoxuble peakiuu. [IpuHIMN HE3aBHUCHUMOIO NMPOTEKAHMsS 3JIEMEHTapHBIX peakuuid. O6paru-
MbI€, MMapaJlJIENbHbIE U IOCIEN0BAaTEIbHbIE peakuuy 1-ro nopsaka. BiausHue temneparypsl Ha
CKOPOCTh peakinu, mpubnumxenHoe npasuiio Bant-T'odda. Ypasuenue Appennyca, nuddepen-
[UajibHask ¥ MHTerpajibHble ()OPMBbI ypaBHEHMs. DKCIIOHEHIIMANbHas (hopMa ypaBHEHUSI AppeHu-
yca. DHeprus akTUBAaLMK U IPEIIKCIIOHEHIINAIbHBIH MHOKUTENb.

Teopun XMMHUYECKON KMHETUKH: TEOPUS aKTUBHBIX COYAAPEHUN U TEOPHs NEPEXOIHOTO CO-
crossaust TIIC (akTUBHMPOBAaHHOIO KOMILUIEKCA). DHTAJIBIMS U SHTPOIUS aKTUBAMK. POTOXUMHU-
YyecKHUe peakiuu. XumMudyeckue u Qporoduznyeckue cTaguu, BTOPHUUHBIE mpolecchl. KuHetnka
doroxumuueckux peakiuil. CeHcHOMIM3MpoBaHHbIE POTOXUMUYECKUE peakuuu. LlenHble peak-
IIUH, MEXaHU3MBbI 3apOKJICHHs, Pa3BUTUS U 0OpbIBa 1enu. Hepa3BeTBiieHHbIE U pa3BETBICHHbBIE
LeNHble peakuuu. BeposTHOCTHAs Teopus pa3BEeTBIEHHBIX peakuuil. [IpenenvHble sBIEHUS B
LIENHBIX PEAKLNAX, HUKHUN ¥ BEPXHUU ITpeIeibl BOCINIAMEHEHMS.

Karaym3. 'oMOreHHslil 1 reTeporeHHbIi KaTtann3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTH-
YeCKUX peakiuil. BausHue karanuszaTtopa Ha TEPMOAMHAMUYECKNE U KMHETUYECKUE ITapaMeTphl
peakuuu. CeleKTUBHOCTh KaTaJM3aTOpa, KAaTAINTUYECKAs] aKTUBHOCTb. ['OMOTEHHBIN KaTaius.
CnuTHBIN U pa3aeNbHbII MEXaHNU3Mbl KATATUTUYECKOTO JEUCTBUSA. DHEPreTUYECKUE TUarpaMMbl
B3aMMOJICHCTBUS peareHToB ¢ Karaiau3aTtopoM. OOmumii U crenupuyeckuii KuCI0THO-OCHOBHOM
karanu3. Katanns KoMIuiekcamu NepexoAHblX MeTauioB. depMeHTaTUBHBIN KaTtanus. I'erepo-
TEHHBIN KaTaJn3. THIIBI TeTEepOreHHBIX KaTaau3aToOpoB. 3aKOH JEHCTBYIOIIMX MOBEPXHOCTEH.
KuHeTnka rereporeHHbIX peakui.

4. O0beM yueOHO# JUCUMIIJIMHBI

. B 3a4eTHBIX B aKajieM. 4ya-
Buasbi yueOHoli padoThl
eIMHULaxX cax
O0mast Tpy10eMKOCTh JTUCHMILIUHBI 10 Y4eOHOMY 50 180
IUIAHY ’
AYAUTOPHBIE 3aHATHSL: 1,78 64
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Jlexumm (Jlek) 0,89 32
[TpakTueckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80

Buj koHTpOJISI: 3a4eT / IK3aMeH

sk3ameH (1,0)

sk3ameH (36)

Buabl yueOHol padoThl

B 3a4Y€THDBIX

B aCTPOHOM.

eIMHHIAX yacax
OO0mas TpyA0eMKOCTh JMCHUIIIUHBI 110 Y4eOHOMY 50 135
ILUIAHY ’

AYyIUTOpPHBbIE 3aHATHUS: 1.78 48
Jlexmu (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60

Buja koHTpoJIsi: 3a4eT / 3K3aMeH sk3ameHn (1,0) K3amen (27)

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«XMMHYeCKasi TEXHOJOTHs TeXHUYeCKUX MOHOKpucTtauios» (b1.B./1B.3.1)

1. Heab OMCHMIIMHBI — TOATOTOBKAa KOHKYPEHTOCIIOCOOHBIX CHEIMAIIMCTOB ISl MO/I-
pa3ziesieHuit IEHTPOB BHICOKMX TEXHOJOTHH B 001acTu pa3paboTKU U MPUMEHEHUS HOBBIX MOHO-
KPUCTAIIMYECKUX MaTepUaJIOB.

2. B pe3yabTare u3y4yeHHUsl JUCIUNIUHBI CTYAEHT H0JIKEH:

Obnadams cnenyrouumu npodeccuonanbabiMu (I1K) komnerenusmu:

- COOTBETCTBUU C PETJIAMEHTOM M HCIIOJIb30BaTh TEXHUUECKUE CPEACTBA JJIsl U3Me-
PEHHSI OCHOBHBIX IMapaMeTPOB TEXHOJIOTHUECKOTO Mpoliecca, CBOMCTB Chipbs U npoaykiuu (I1K-
1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUUECKHE PEIICHUs MPH pa3padoTKe
TEXHOJIOTHYECKHUX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUHU C YYETOM 3KOJI0-
TMYECKUX MocieAcTBUi nx npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKHU 0€30IaCHOCTH, POU3BOJCTBEH-
HOM CaHHWTapUH, TIOKAPHOM 0€30MaCHOCTH U HOPMBI OXPaHbl TPyAa, U3MEPSTH U OIEHUBATH Ta-
pamMeTpbl MPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO TPOBOJIUTH AHAIU3 CHIPhSl, MATEPUATIOB M TOTOBON MPOAYKIIHUH,
OCYILIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CITOCOOHOCTBIO BBISIBJISITH U YCTPAHATH OTKJIOHEHHUS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOT0 000pYI0BaHUS U MapaMeTPOB TeXHoorndeckoro mpormecca (IK-11);

3namy:

— METOJIbl BBEJECHUS JIETUPYIONTUX MUKPOTIPUMECEH B MOHOKPUCTAJTBI;
— OCHOBHBIE BUJIBI CTPYKTYP U MPOIIECCOB B KPUCTAUTU3AIMOHHBIX CPEJIax.

Ymemn:

— KOHCTPYUPOBATh CTPYKTYPY U COCTAB JIETUPOBAHHBIX MOHOKPHUCTAILIIOB;
— aHAJIMU3UPOBATH MPOIECCHI, MPOXOAIINE B KPUCTALTN3AIMOHHBIX Cpeiax;
— TMPOEKTHPOBATH JOTUCTUKY MUTAHUS PACTYIIET0 MOHOKPHCTAILIA;
Braoems:
— HaBBIKaMU KOHCTPYHMPOBAHUS JISTHPOBAHHBIX MOHOKPHCTAJIIOB;
— HaBBIKaMHU aHAJU3a CTPYKTYP U MPOLIECCOB B KPUCTAILTU3AIMOHHBIX CPEax.
3. KpaTkoe coiepixkaHue U CUUMNIMHBI
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

Bunel MukponpruMeceil B MOHOKpHCTaLIaX. [IMCKPETHBIE YPOBHU YHMCTOTHI MHUKPOIIPH-
Mecel KPUCTAIUIOB KaK BaXKHEUIMM KPUTEPHUM OLIEHKU UX Ka4yecTBa.

PaBHOBecHBIN KO3(ppULMEHT paclpenesieHus MUKPOIIpUMEce B CHCTEME KpUCTalUl-
KPUCTAJUIM3aLlMOHHAs Cpeaa.

HepaBHoBecHBIN K03(pULMEHT pacnpeneneHus MUKPOIIpUMece B cUCTeMe KpUCTall-
KPUCTAJUIM3aLMOHHAs cpena. BrIBOJ 3aBUCUMOCTH MEXYy PABHOBECHBIM U HEPaBHOBEC-
HbIM  Ko3(duuumeHTta pacnpeneneHus MHUKpPOIPHUMEce B  CHCTEME  KpUCTalI-
KPUCTAJUIM3aLlUOHHAs Cpeaa.

JluHaMMKa MPUMECHOIO COCTaBa KPUCTaJlIa PAcTyIIEro B ONPaHUYCHHON KPHUCTaUIA3a-
LIMOHHON Cpelle € 3alacoM KpUCTAIIM3YEMOI'O BELIECTBA. 3aBHCUMOCThH IpElEIbHON
KPUCTAUIN3ALMOHHON O (OTHOIIEHUE YMCIIa MOJIEH BBIPOCIIErO KpUCTA/UIa K YUCILY
MoJIEH KpHUCTaUNIM3allMOHHONW Cpefbl) OT AMCKPETHOIO ypOBHSI TpeOyeMOW UYHCTOTHI U
HEPaBHOBECHOI'0 KOA(GHUIMEHTA paclpe/ieleHus IpuMecei.

JIuHaMyKa MPUMECHOTO COCTaBa KPUCTAUIA PACTYLIErO0 B OrPAHWYEHHOM KPUCTAJUIM3a-
LIMOHHOW cpeze 0e3 3amaca KpUCTAJUIM3YEeMOI'O BEIeCTBAa. 3aBUCUMOCThH MpeAeIbHOMN
KPUCTAJIN3AaLMOHHON JI0JM (OTHOILIEHUE YKCIIa MOJIEW BBIPOCUIETO KpUCTAJLIa K YUCITY
MOJIEH KpHUCTAIIIM3AlMOHHON Cpelbl) OT TUCKPETHOI'O YPOBHs TpeOyeMoH 4HCTOTHI U
HEpaBHOBECHOT0 Kod(p¢uimenTa pacmpeneneHuss npumeceid. YpaBHenue llleiina-
IIpanHa.

KpucramnoxumMuueckoe KOHCTPYUPOBAHUE JIETUPOBAHHBIX MOHOKpUCTAILIOB. KoMmneHcn-
pyrolue Jeratopsl. JlerupoBaHHbIE MOHOKPUCTAILIBI C YIIOPSAIOYEHHBIMH U Pa3yHnops10-
YEHHBIMU MOJPEIIECTKAMU.

Buibl rOMOreHHBIX KpUCTAJUIN3ALMOHHBIX CPE.

Buzbl rereporeHHpIX KpUCTANIM3ALMOHHBIX CPEL U UX IIPEUMYIIECTBO 110 OTHOIIEHHUIO K
TOMOTEHHBIM.

Byl KOHBEKTHBHOI'O MacCONEPEHOCA B KPUCTAIIM3ALMOHHBIX CPEax.
I'paBuTanmoHHas TeruIOBas KOHBEKLUSA B KPUCTAIM3ALMOHHBIX cpenax. Kpurepun
Penes, ['pacroda u [lpanaris, XxapakTepu3yroIre 3TOT BUJl KOHBEKITUH.
I'paBuTanMoHHas KOHLUEHTPALMOHHAsI KOHBEKIMS B KPUCTAIN3ALMOHHBIX cpepax. Kon-
LeHTpalroHHble Kputepuun Penes, I'pacroda u Ilpanarns, xapakrepusyoomuye 3TOT BUJ
KOHBEKIIHMH.

TepMmokanmuspHas KOHBEKIUS B KPUCTAIUIN3ALMOHHBIX cpefax. Kpurepuit MapaHnronu,
XapaKTEepU3YIOIIHUN STOT BUJ KOHBEKLUH.

KoHueHTpannnoHHO-KanmyuIsipHas: KOHBEKIUS B KPUCTAJIM3ALMOHHBIX cpenax. KoHieH-
TPaLMOHHBIN KpuTepuii MapaHroHy, XapakTepU3yIOIINN ATOT BUJ KOHBEKIUH.
B3aumopaeicTBue pa3u4HbIX BUJIOB KOHBEKIIUU B KPUCTAIIM3ALMOHHBIX CpEIax.
BeIpamyBanne MOHOKPUCTAJLUIOB B IefisiX Kak IPUMEpP METOJA BBIPAIIMBAHUS MOHOKPH-
CTaJUIOB CO CJIOXHOM (HE IPUMHUTHUBHOI) TOMOJOTHEH KPUCTATUTU3AMOHHBIX CPEI.
Meton IDKK (map-KuaKocTb-KpUCTal) Kak NMPUMEpP METOJa BBIPALIUBAHUS MOHOKPH-
CTaJUIOB CO CJIOXHOM (HE IPUMHUTHBHOI ) TOMOJIOTHEH KPUCTATUTU3AMOHHBIX CPEl.
[IpencraBieHue TOMONOTMHM KPUCTAIIM3AMOHHBIX CPEll C MOMOUIbIO rpadoB. YHUBEp-
callbHO€ KOJIMpOBaHHe rpados.

Meroa BeIpaliuBaHusi MOHOKPUCTAJLUIOB B PACTBOPAX B YCIOBHAX TEMIIEPATYPHOTO IEepe-
1ajla Kak MpUMep METO0/ia BhIpAIlMBaHUSI MOHOKPUCTAJUIOB CO CIIOKHOM (HE MPUMHTHB-
HOI) TOMOJOrHed KpUCTAIIM3aluOHHbIX cpen. IlpencTaBieHue 3TOH TOMONOTMM € TO-
Moltbio Tpada. BapuanTsl (criocoObl) 3TOro MeToa.

Meton BeIpamiMBaHusl MOHOKPHUCTAUIOB B PACTBOPAX B YCJIOBHAX UCIAPEHUS PACTBOPH-
TENsl KaK MPUMEP METOZA BhIpAIllMBAHMSI MOHOKPHUCTAJUIOB CO CJIOXKHOW (HE NPUMMTHB-
HOM) TOIOJIOTHEH KPUCTAIUTM3AIMOHHBIX cpenl. IlpemcraBiieHne 3TOM TOMOJOTHU C TO-
Mo1sio rpada. BapuaHTsl (criocoObl) 3TOro MeToa.
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20.

21.

22.

23.
24.

25.

Mertoa BeIpalBaHus MOHOKPUCTANIOB B pacTBOpax 0e3 3amaca KpUCTaUIM3yeMOro Be-
IIECTBA KaK MPUMEP METOJa BhIPAIIMBAHUS MOHOKPUCTAILIOB C MPUMUTHUBHON TOIOJIOTH-
el KpHUCTAJTM3AIIMOHHBIX cpea. IIpencraBiieHne 3TOM TOIMOJIOTHH C MOMOIIBIO Tpada.
BapuanTsl (ctocoObl) 3TOT0 METO/Ia: CIIOHTAHHAS KPUCTAJLTU3AIMS B PaCTBOpE-pacIliaBe,
KPUCTAJUTM3allUs B paCTBOPE-PACILIaBE C JOKATHHOM 00JIaCThIO OXJIAXKICHHS KOHTEHHEpA.
MeTo/ BIpamMBaHrss MOHOKPUCTAJUIOB HCIIAPEHUEM PACTBOPHUTENS B YCIOBUSAX TUPDY-
3MOHHOH «KOHBEKIIHH.

Mertoa BbIpaliiBaHusi MOHOKPUCTANIOB UCIIAPEHUEM PACTBOPUTENS B YCIOBUSIX KOHBEK-
uuy MapaHroHu.

MeTo/ 30HHON KPUCTAILIM3AIMH B pacTBOpe-paciiiase. ['pad Tomomoruu 3toro meroaa.
BripammBanue MOHOKpUCTAIIOB MeTO1IoM Yoxpanbekoro. I'pad Tomonoruu 3Toro MeTo-
na. BapuanTsl (ctocoObl) 3TOr0 METOA.

JlaGopaTopHble paboTHl. BeipanmuBaHne MOHOKPHCTAIOB M3 PAaCIIaBOB, PacTBOPOB-
pacruiaBoB ¥ BOJHBIX PaCTBOPOB.

4. O0beM y4eOHOI TUCIUNTHHBI.

B 3aueTHbIX B akanem.
Bupl yaeOHOM paboThI CIMHULIAX Jacax
OO0mas TPy10eMKOCTh THCIIHILIHHBI 10 Y4eOHOMY MJIAHY 5 180
AyIMTOPHBIE 3aHATHS: 2 80
Jlexuunu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
Jlaboparopusie paboTs (JIP) 0,5 16
CamocrosiTesibaas pa6ora (CP): 2 100
Bupa koHTpOJISI: IK3aMeH 1 36

B 3aueTHBIX

B actponom.

Buast yueOHO# paboThI eTUHHIIAX gacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 5 135
AyIUTOPHBIE 3aHSITHSI: 2 67,5
Jlextuu (Jlek) 1 24
[Tpaktuueckue 3ansatus (I113) 0,5 12
JlabopaTtopusbie padoTsl (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Bua KOHTpOJISA: IK3aMeH 1 27

AHHOTaIUA padoyeil NporpaMmmal AU CHMIJIMHbBI
«XuMHYeCKasl TEXHOJIOTUSI TOHKOILIEHOYHBIX rerepocTpykryp» (b1.B./1B.3.2)

1. Heap aucuunmimHbl — chOpMUPOBATh y CTY/ACHTOB OakajaBpuara MpeacTaBICHUE O

TOM, KaKk Ha OCHOBE (PyHIaMEHTaJbHON (PU3MKO-XMMHUYECKONH HH(OpPMAIMKU OCYLIECTBISAETCS
BbIOOP TEXHOJIOTUHU M OIPENESIOTCS KOHKPETHbIE TEXHOJIOTUYECKUE PEKUMBI; KaKUM 00pazoM
OCYILIECTBJISIETCS] ONEPATUBHBIM KOHTPOJIb 33 KAaUECTBOM II0JIy4a€MbIX MAaTE€PHAJIOB U U3ACIUM;
KaKoOBa JIOJKHA OBITh MOCJIE0BATEIbHOCTD IEUCTBUMN MPH pa3pabOTKe TEXHOJIOTUH HOBBIX MHO-
TOKOMIIOHEHTHBIX TeTepo(asHbIX CTPYKTYD.

2. B pe3yJibTare H3y4YeHUs JUCHUILIMHBI 00y4arOIIHiiCH 10/KEH

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) komneTeHnusIMu:

COOTBETCTBHUHU C PErIIaMCHTOM M HCIIOJB30BaTh TCXHHUYCCKHUE CPCACTBA IJId U3MCPCHUSA
OCHOBHBIX TTapaMETPOB TEXHOJIOTHYECKOTO MPOIiecca, CBOUCTB ChIpbs 1 mpoaykiuu (ITK-
1);

CIOCOOHOCTBIO IPUHUMATh KOHKPETHBIE TEXHUYECKHE peIleHUsl IpU pa3paboTKe TeXHO-
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Ymemo

JIOTUYECKUX MPOLECCOB, BEIOMPATh TEXHUUYECKUE CPEACTBA U TEXHOJOTUHU C yYETOM KO-
JOrUYecKuX nocieacTBrii ux npumenenus (I1K-4);

CIOCOOHOCTBIO MCIIOJIB30BATh MPaBUia TEXHUKU O€30MacHOCTH, MPOU3BOIACTBEHHON ca-
HUTApUU, MOKAPHOM OE30MaCHOCTH U HOPMBI OXpaHbl TPYy/a, U3MEPATh U OLIEHUBAThH Ma-
paMeTpbl MPOU3BOJCTBEHHOTO MUKPOKINMATA, YPOBHS 3aIIbUIICHHOCTH M 3ara30BaHHOCTH,
IIyma, ¥ BUOpanuu, ocsemeHHocTr padbounx mect (ITK-5);

CIOCOOHOCTBIO TPOBOJUTH AHANU3 CHIPbS, MATEPHAJIOB U TOTOBOM MPOAYKIHH, OCY-
IIECTBIISITH OLICHKY pe3ynbTaToB anaiu3a ([1K-10);

CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITh OTKJIOHEHHSI OT PEKUMOB pabOThl TEXHOJIOTHYE-
CKOro 000pyI0BaHHUs U MapaMeTPOB TeXHOIorndeckoro mpomuecca (IK-11);

TepMoanHaMUUECKHE ACTIEKTHI TEXHOJIOTMH INIEHOYHBIX CTPYKTYP Ha OCHOBE HEOpPIraHU-
YECKUX U OPraHUYECKUX XUMHUYECKUX COCIUHEHUN

Teopernueckne acmeKThl COTIIACOBAHMS TOJIIMH PA3IUYHBIX (DYHKIIMOHAIBHBIX CIIOCB
IIPU CO3JaHUM MHOT'OCJIOMHBIX CBETOM3IIYYAIOMIMX JHUOAHBIX CTPYKTYpP HAa OCHOBE Opra-
HUYECKHUX COCTUHEHUN

3aKOHOMEPHOCTH (POPMHUPOBAHHS COOCTBEHHBIX U MPUMECHBIX TOYCUHBIX AEPEKTOB MPHU
MOJIyYEHUH TUIEHOYHBIX CTPYKTYpP Pa3IMYHbIMU METOAAMHU

Ocobennoctu (OpMHUPOBAHUS IEPEXOAHBIX CIIOEB MPH MOJYYCHUH MHOTOCIOMHBIX TUIe-
HOYHBIX CTPYKTYp OCHOBE HEOPraHMYECKHX U OPraHUYECKUX COCAMHEHUN JUIsl TPOU3-
BOJICTBA MTPUOOPOB AIEKTPOHUKH.

OcCHOBHbIE HEOPraHMYECKHE MaTepHajbl U MHAMBUAYAJIbHbIE BEIECTBA, KOTOPHIE HC-
MOJIB3YIOTCS JUTSI TIOJYYECHHSI aKTHBHBIX M TTACCUBHBIX CIIOEB COBPEMEHHBIX rerepodas-
HBIX MJICHOUHBIX CTPYKTYP /sl IPHUOOPOB 3IEKTPOHUKHU PA3IMUYHOTO Ha3HAUCHHUSL.
CriocoObl MOTYYEeHHs OTJENbHBIX CIIOEB U MHOTOCIIONHBIX reTepodasHbIX CTPYKTYp C 3a-
paHee 3aaHHBIMU (YHKIIMOHAJIBLHBIMU XapaKTEPUCTHKAMH JJIsi TPUOOPOB JIEKTPOHUKHU
pa3IMYHOTO Ha3HAYEHUSI.

BeiOupate MeToabl pOpMHUPOBaHUS OTAEIBHBIX CIOEB TOHKOIUIEHOYHBIX CTPYKTYp C 3a-
JTAHHBIM THUIIOM M KOHIIEHTpalnell TOUeUHbIX 1e(heKTOB.

PaccuuthiBaTh TONMIMIMHBI (YHKIIMOHAJIBHBIX CIIOEB MHOTOCIIONHOW CBETOM3Iydarollen
JIMOJTHOM CTPYKTYpPhI HA OCHOBE OPraHMYECKUX COCTUHEHUMH.

AHanu3upoBaTh HH(GOPMAILIMIO U HAa €€ OCHOBE OCYILIECTBISATh BHIOOp MaTepuajoB s
CO3/IaHMSI AaKTUBHBIX W IACCHUBHBIX CJIOEB COBPEMEHHBIX TreTepo(a3HbIX MIECHOYHBIX
CTPYKTYp AJIst IPUOOPOB DIEKTPOHUKH PA3IUYHOI0 Ha3HAYCHHUS.

CriocoObl MOTyYeHHs OTJENbHBIX CIIOEB U MHOTOCIIONHBIX reTepoda3HbIX CTPYKTYp C 3a-
paHee 3a/JlaHHBIMH (YHKIIMOHAJIbHBIMU XapaKTEPUCTUKAMH JJIsi TPUOOPOB 3JIEKTPOHUKH
pa3IMYHOrO Ha3HAYEHUSI.

Braoemeo:

CoBpeMEeHHBIMH CIIOCO0aMHM TMOTYYEHHUS OTJIENBbHBIX CJI0E€B U MHOTOCIOWHBIX rerepodas-
HBIX CTPYKTYp C 3apaHee 3a/laHHbIMU (PYHKLIMOHAIBHBIMHU XapaKTEPUCTUKAMH JUI MPU-
OOPOB IEKTPOHHUKH PA3TNIHOTO HA3HAYCHHUSI.

Crniocobamu co3/1aHUS U UCTIOJIb30BAHUSI OCHOBHBIX 3JIEMEHTOB JIEKTPOBAKYYMHBIX HPH-
60poB (moorpesarenei, KaToA0B, FeTTEPOB)

MetomaMu pacyeTa XapaKTepPHCTHK IEPEXOTHBIX CII0OEB MHOTOCIOMHBIX CTPYKTYp Ha OC-
HOBE HEOPTAaHMYECKHUX U OPTraHNYECKUX COSIMHEHUH /IS MPHOOPOB 3JIEKTPOHHKH.

3. KpaTkoe cogep:kaHue TUCHHUIINHBI

Pa3nen 1. O0uiue BOnpoCkl TEXHOJIOTHHU TeTepoda3HbIX CTPYKTYP

1.1. Knaccudukanus rerepodasubix cTpykTyp. IloHstHe rerepodazHoil CTPYKTYpBHI.
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Knaccudukanusa rerepoda3HbiX CTPYKTYp MO pa3iMYHbIM. IpPU3HAKAM - Pa3MEpPHOCTb, CIIOU-
CTOCTbh, KOJIMYECTBO HCIIOJIB3YEMbIX (ha3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OT/ACIbHBIE CII0-
eB rerepo(da3HbIX CTPYKTYD.

1.2. O0mmii moaxo] K aHanu3y (PU3MKO-XMMHUYECKUH JaHHBIX O CHCTEMaX, WCIOJb3ye-
MBIX TpU Pa3pabOTKe TEXHOJOTHH reTepodasHbIX CTPYKTYp (Ha MpUMEpe OCHOBHBIX XMUMHYE-
CKHX COEAMHEHMMH, UCIIOIb3YEMBIX B COBPEMEHHON MUKPOIJIEKTPOHUKE).

1.3. ®u3uKO-XMMHYECKUE CBOKMCTBA KPEMHHUS U repMaHusl. TeXHOJIOTMH MOHO- MOJUKPU-
CTAJUIMYECKOTO M aMOP(PHOTO KPEeMHUS U TePMaHUs IJIsl pa3IU4YHbIX THIIOB ycTpoiicTB. Homen-
KJIaTypa U XapaKTEPUCTUKU MPOMBIIIIEHHBIX MOHOKPHUCTAJIJIOB.

1.4. da3oBblc paBHOBECUS B CUCTEMAX A-B’. XapakTepucTuka GU3NIECKuX, MEKTPopu-
3UYECKUX, U ONTOAIEKTPUUYECKUX CBOMCTB XMMHUYECKHX coeauHeHuid tuna A3B5. Texnonorus
MOHOKPHUCTAJJIOB COCIMHEHUN A’B’ n TBEPABIX PaCTBOPOB HA UX OCHOBe. HoMeHKIaTypa u xa-
PAKTEPUCTUKU MPOMBIILIEHHBIX MOHOKPHUCTAIJIOB.

1.5. da3oBble paBHOBECHUS B CUCTEMAX A%BS. XapakTepucTuka GU3NIECKUX, MEKTPopu-
3HYECKHX, U ONITOMICKTPUUYSCKUX CBOIMCTB XHMUUYECKUX coeauHenuii Timna A°BC,

1.6. Xapakrepuctuka (pU3nKO-XUMUIECKUX, (PU3MUECKUX U ANEKTPOYU3NIECKUX CBOWCTB
HEKOTOPBIX MaTe€pHaloB, IIHPOKO KUCIOIb3YEMBIX MPHU U3rOTOBJIECHUU MACCUBHBIX 3JIEMEHTOB B
TEXHOJIOTHSIX FE€TEPOCTPYKTYP: METAJIIbI, OKCUJIbl, HUTPUIBL.

1.7. Kunkue kpuctamnsl. Knaccudukanus, oCHOBHbIE XapaKTEPUCTUKH, METOBI MOTY-
YEHMUSL.

1.8. TexHonorust HeopraHnyeckux JroMuHOGMOpoB. Kinaccudukamnus mroMUHOMOPOB MO
pa3nu4HbIM Ipu3HaKaM. OCHOBHBIE KJIACChl XMMUUECKUX COEIMHEHUH, UCIOJIb3YEMBIX ISl CUH-
T€3a HEeOpraHMYeCKUX TIOMUHO(OPOB. TEeXHONOrHMH CHHTE3a HEOPraHMYEeCKHX JTIOMUHO(OPOB.
B3aumMocBsI3p MexIy yCIOBUSAMH CHHTE3a U XapaKTepUCTHUKaMU JIIOMUHOGOpoB. Criocoos! dhop-
MUPOBaHUS TOHKOIUICHOYHBIX JIIOMHUHECHIEHTHBIX CTPYKTYp MPHU Pa3IUYHBIX Cloco0ax UX BO3-
Oy>KIeHUsI.

Pa3nen 2. TexHonmorust TMHEWHBIX TeTepo(asHBIX CTPYKTYP

2.1. Texnomorusi uHTErpayIbHBIX cxeM. Kmaccudukanuu uaTerpansHeix cxem (MC) mo
pa3IMYHBIM NpHU3HaKaMm. TexHomorus nosnynpoBoaHUKOBbIX MC Ha ocHoBe Si. TexHomorus us-
roroBieHus miactul s MC u3 MoHokpucTauinueckoil Oynu. Ou3NKo-XMMHUYECKHE OCHOBBI U
TEXHUKa JIETHPOBAaHUS KPEMHHEBBIX MHUKpocxeM. Pa30Bble paBHOBECHs UM KHMHETHKA rerepodas-
HBIX nporeccoB B cucteme Si-O. TeXHOJIOorus TUAIEKTPUYECKUX MOKPHITHI HA OCHOBE OKCHJIOB
kpemHus. @otonurorpadus. Tpasnenue. Ocobennoctu texnosnoruu MC Ha ocnoBe GaAs. Oc-
HOBHBIE TUIIBI CTPYKTYP aKTHUBHBIX 3JIEMEHTOB, UCIOJIb3yeMBbIX npu co3nanuu UC: nuddpys3non-
HO-IUIAaHApHAsl CTPYKTYpa, SMUTAKCHAIbHO-TIJIAHAPHAS CTPYKTYpa, DNMHUTAKCUAIbHO-TUIAHAPHAS
CTPYKTypa CO CKpPBITBIM CIIOEM, CTPYKTypa C JOUAJIEKTPUYECKONW W30JIALMEN, HW30ILIaHapHas
CTPYKTYypa, noJimruiaHapHas crpykrypa, M/III crpykrypa, OnuTakcuanbHO-TIJIAHAPHBIA TPAH3U-
ctop ¢ nquojaom HIoTTKH, CTpyKTypa ¢ MHKEKIIMOHHO-UHTETPAJIbHON JIOTUKON TEeXHOIOrus I'u-
opunnbix MC. TeXHOIOTHS TOJCTOMIICHOYHBIX MHKPOCXEM.

2.3. Texnonorust npuOOPOB BocmpousBeeHus n3oopaxenus. [lonsTue nBera, quarpam-
Ma IIBETHOCTH, LIBETOBbIE n3MepeHus, L{BeroBas cuctema MKO. OcHOBHBIE CHCTEMBI TTPEICTAB-
JIeHHs 1LIBETa, aHAJIOTOBOE U IU(POBOE MPEACTABICHUE LBETa. TEXHOJOTUS aKTUBHOIO KHJKO-
KPUCTAJIIMYECKON JTUCIUIes C TPaH3UCTOPHOW MaTpulieid Ha ocHoBe Si. Tomonorust akTHBHOTO
KHUJIKOKpHCTAITNUecKoro aucruies. Pa3osble paBHoBecus B cucreme Si-H. OcoGeHHocTH nomy-
YEHHs] TOHKUX CJI0eB aMophHOro He(OTOUYBCTBUTEIHHOTO KpeMHUS. DOopMUPOBaHUE TpaH3U-
CTOpHOI MaTpulbl. MoJenupoBaHie U 0OCOOCHHOCTH TE€XHOJIOTUH TOHKOIJICHOUYHBIX HEOpraHu-
yeckux cBeTOPmiIbTpoB. OcobeHHOCTH (oToMUTOTrpadusi MPO3PAYHBIX MPOBOISIINX MOKPHITHH
IN203-Sn0O2. TexHONOTHUsS IEKTPOHHO-TYYEBBIX TPYOOK. TexHOIOrHsl BaKyyMHOTO Quryopec-
LEHTHOIro auciuied. TexHojorus IUIa3MEHHOM MaHesld. TeXHOJIOrus 3IIEKTPOCMadyHBarOLIEro
JUCILIES.
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2.4. Oprannyeckasi JIEKTpOIIOMUHECHEHIMA. OCHOBHBIE KJIACCHI OPTaHUYECKUX JIFOMU-
Hecuupyromux crpykryp. Ocobennoctu mexanu3moB omuHectennnn OJIC. Teopernueckas
MO/JIeJIb OPraHUYECKUX CBETOU3ITYYAIOIUX AM010B. MeToauka nogdoopa MaTepualioB AJis Co3/a-
Hus rerepodasnHoii OJIC. TexHONIOTHsT OPTaHUYECKOTo IEKTPOIIOMUHECIIUPYIOIIETO JUCIUIES.
TeXHOIOrHs MOJIMMEPHOTO MEKTPOIFOMUHECIUPYIOIIErO AUCTLIES.

2.5. TexHonorusi TMHEHHBIX reTepoda3HbIX CTPYKTYp HA MpUMEpe MPUOOPOB Nepeaayu
HU300paKeHHUS.

TexHoNOTMA BUAMKOHOB JJIS MEpeayd LBETHOTO TEJIEBHU3MOHHOTO M300pakeHus. Tex-
HOJIOTMSI MAaTPUYHBIX NPUOOPOB ¢ 3apsanoBoi cBsa3pio (CCD marpuibl): TOMOJNOTUs, MPUHLUI
JIeMCTBUS, OCHOBHBIC XapaKTePUCTHKH. TeXHONOorus (pOTOUYBCTBUTEIBHBIX CTPYKTYpP HAa OCHOBE
matpunbl KMOII TpaH3ucTOpOB: TONMOJIOTWsA, NPUHUUI JCHCTBUS, CPABHUTEIBHBIE XapaKTEpH-
ctuku. [IpocTpaHCTBEHHO-BpEMEHHBIE MOAYJIATOPBI cBeTa. HasHadeHue u NpUHIUI AEUCTBUS
ocHOBHbIX Tunos IIBMC. TexHonorus marepuayioB Ui M3TOTOBJICHUS aKTUBHOM CTPYKTYpBI
[IBMC. TexHonorusi npocTpaHCTBEHHO-BPEMEHHOT0O IpeoOpa3oBareisi cBeTa (A1 BUAMMOIO
JIana3oHa) Ha OCHOBE MOJIMKPUCTAJUINYECKOIo cylbpua kaamus. TeXHOIOTUs 3JIeKTpOoCcTaTu-
YEeCKOT0 MPOEKIIMOHHOTO JTUCIIIES] Ha OCHOBE Je(OPMHUPYEMBIX MUKPO3EPKaIbHBIX YCTPOMCTB.

Pazgen 3. Texnonorus o0beMHBIX reTepodasHbIX CTPYKTYp Ha IPUMEpe KepaMHUUECKUX
MUILIEHEH JUIsI MATHETPOHHOTO U 3JIEKTPOHHO-JIy4€BOI'0 PACIIbUICHUS

XapaKkTeprucTUKa KEPaMUUECKUX MMILEHEN JUIsl MArHETPOHHOIO U AJIEKTPOHHO-TY4Y€BOIO
pacnbuteHus. J{narpamma DmmmHTXema s cuctembl Zn-O-S. TeXHOIoruss —MOKpPOTo JIeTHpo-
BaHUs Cyjib(puaa LHUHKA HOHAMU TepOus. TexXHOJOorus BbICOKOTEMIEPATYpPHOI'O IMPECCOBAHUS
IIPY KOHTPOJIMPYEMOM XMMHUYECKOM IMOTEHIMAIIE OJHOTO U3 KOMIIOHEHTOB. TE€XHOIOrus aKTUBa-

[IMOHHOTO OTXKHUTa 1o Meroay Bau-J{oopHa.
4. O0beM yueOHOH TUCHHUIIINHBI.

B 3aueTHbIx B akanem.
Buasr yueOHO# paboThI €IUHHULIAX yacax
O0mas TPyA0eMKOCTh JMCIHILIMHBI 10 Y4e0OHOMY IUIAHY 5 180
AYIUTOPHBIE 3aHATHUS: 2 80
Jlextuu (Jlek) 1 32
[Tpaktryeckue 3anstus (I13) 0,5 16
JlaGoparopusbie pabotsl (JIP) 0,5 16
CamocrositesbHas padora (CP): 2 100
Bua KoHTpoOJIs: IK3aMeH 1 36
B 3auetnbix | B acTpoHoMm.
Bunst yueOHoM paboTh eIMHUIIAX qgacax
O01asi TPy10€eMKOCTh IMCHUILUIMHBI 10 Y4eOHOMY IJIAHY 5 135
AyIUTOpPHBbIE 3aHATHS: 2 67,5
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ansatus (I113) 0,5 12
JlaGoparopusie pabotsl (JIP) 0,5 12
CamocrosiTesannas pa6ora (CP): 2 60
Bupa koHTpOJISi: IK3aMeH 1 27

AHHOTauA padoyeil NPOrpaMMbl JUCHHIIMHBI
«XuMHUYeCKas TEXHOJIOrus BeJMpHbIX MaTepuaios» (b1.B./[B.3.3)
1. Heabp TUCHUILIMHBI — O3HAKOMJICHHE CTYJCHTOB C Pa3IMYHBIMU TEXHOJOTHUSIMU B 00-

JacTH pabOTHI ¢ MPUPOAHBIMU UCKYCCTBEHHBIMHU IOBEIMPHBIMU KaMHSIMHU - MEXaHUIECKOW 00pa-
00TKOM, MOAU(DUITUPOBAaHHEM CBOICTB (00JaropaxuBaHuEM), POCTOM HCKYCCTBEHHBIX KpHCTaIl-
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JIOB U TEXHOJIOTHEH I0BEIMPHOrO MIPOU3BOJICTBA.

2. B pesyabrare n3y4eHusi AMCUMILIMHBI 00y4AIOLINICH JOJIKEeH:

Obnadams cnenyronumu npodeccuonababiMu (I1K) komneTeHmsaMu:

— COOTBETCTBUHU C PETIAMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEICTBA ISl U3MEPEHUs
OCHOBHBIX IIapaMETPOB TEXHOJIOIMUYECKOI'0 IMpOIecca, CBOMCTB ChIpbi M IPOAYKLHU
(I1K-1);

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUS MPH pa3padOTKe TEXHO-
JIOTUYECKUX IPOLECCOB, BBIOMPATH TEXHUYECKUE CPEACTBA U TEXHOJIOTUU C YYETOM
HKOJIOTHYECKUX MmocieacTBUi ux npumenenus (ITK-4);

— CHOCOOHOCTBIO MCHOJB30BAThH MPAaBHJIA TEXHUKU OE30MACHOCTH, NMPOU3BOACTBEHHON ca-
HUTApUHU, TOXKApPHOH 0€30IIaCHOCTH M HOPMBI OXpaHbl TPYAd, U3MEPSITh U OLICHUBATH
napaMmeTpbl MPOU3BOACTBEHHOIO MHUKPOKJIMMATa, YPOBHS 3albUICHHOCTH U 3ara3oBaH-
HOCTH, IlIyMa, U BUOpaIuu, ocBenieHHocTH padounx mect (I1K-5);

— CIIOCOOHOCTHIO MPOBOJUTH AHANMU3 CHIPhS, MATEPUAJIOB M TOTOBOM MPOIYKIIHH, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaroB aHanu3a (ITK-10);

— CHOCOOHOCTBIO BBISIBIISITH M YCTPAHATHh OTKIOHEHHS OT PEKHMOB PaOOTHI TEXHOJIOTHYE-
CKOT0 000pyI0BaHMs U MapaMeTpoB TeXHoIoruueckoro mpoiecca (ITK-11);

3nams:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUIl 00pabOTKU IOBEIUPHBIX KaMHEH U MaTepHalioB U
uX (PU3UKO-XUMHUYECKUE ACTICKTEHI.

- MeToapl MoauuUIIMPOBaHUs IPUPOAHBIX U UCKYCCTBEHHBIX IOBEIMPHBIX KaMHEH U Ma-
TEpHUAaJIOB.

- OCcoOEHHOCTH TEXHOJOTUHU MPOU3BOJACTBA MCKYCCTBEHHBIX FOBEIHMPHBIX KaMHEH M UX
UMUTAIUHN.

- TeXHOJOruI0 COBPEMEHHOTO IOBEIUPHOTO ITPOU3BOJICTBA

Ymemn:

- OOpabarbIBaTh IOBEJHUPHBIE KAMHU [0 Pa3IMYHBIM TEXHOJIOTMYECKUM CXeMaM U KOH-
TPOJIMPOBATH KAYECTBO MOJy4aEMOU MPOTYKIUH.

- Moaudumnupopars(o01aropaxuBaTh) CBOMCTBA (IIBET, KAYECTBO U JpP. CBOMCTBA) MPHU-
POJHBIX U MCKYCCTBEHHBIX IOBEIMPHBIX KAMHEH U MaTepHajoB ¢ UCIOJIb30BAaHUEM COBPEMEHHBIX
METOJIOB, a TAKXe MpeJiaraTb HOBbIE IEPCIEKTUBHBIE METO/Ibl BO3JIEHCTBUMH C .

- BBINOJIHATE IPOCTHIE ONEpaluy 110 I0BETUPHOMY ITPOU3BOJICTBY.

Braoemy:

- HaBbikoM MexaHndeckoi o0paOOTKH IOBEIMPHBIX KaMHeH ( KaOOLIOHUpOBaHHME H
OTpaHKa).

3. Kparkoe comepxanue Q11 CHUIITTHHbBI

Paznen 1. Texnonorus oOpaboTku

1. Benenune. OnpezneneHne NpUpPOIHBIXAPAaroleHHbIX KpUCcTauloB. COBpEMEHHas TEX-
HUYecKas Kiaccuukaius u mp.

2. Uctopus nmpuMeHEeHHs U pa3BUTUs KaMHeoOpaboTku. Llenan u 3agaun kamHeoOpaboT-
k1. OCHOBHbIE TTOHATHS.

3. CopTupoBKa ChIpbsi, IPUTOTOBIEHUE K PACIWIOBKE M pa3MeTKa. PacnuioBodHblE U
MOJIpe3Hble CTAaHKU U MBI [IpyHIMI 1eHCTBUS 1 OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKU.

4. llnugoBanpHble CTAaHKU - MPUHLUUI JEHCTBUS M OCHOBHBIE TEXHHUYECKHE IAaHHBIE.
['pybas o6aupka, mmudoBaHue U noaupoBanue. GU3NUECKUl CMBICI IPOLIECCOB, MaTepUaIbl U
OCHACTKA.

5. Tlpomecc m3roroBieHus KaOomioHOB. Pa3Merka, pacmuiioBKa, HakJeWka, 00JMpKa,
nutudoBanue 1 noiauposanue. opmel kabomoHOB. OcOOEHHOCTH U3TOTOBICHUS KaOOIIOHOB U3
pa3HbIX MaTepUasoB.

6. Tumnbl orpanounbix npucnocoOnenuit. [Ipouecc orpanenus. Pasmerka, pacnuioBka u
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3aganue ¢opmbl. Hakneiika u nepekieiika. OrpaHeHue U MOJUPOBaHUE KOPOHKH U MABUJIbOHA.
IIpombIBKa 1 yIIaKOBKa OIPaHEHHBIX KaMHe. @opMma OrpaHEeHHBIX KaMHeW. Pacder u ontumusa-
1Usl ONTUKU U TE€OMETpUM OrpaHeHHbIX kamHel. [lonstue o QanTasmitHBIX QopmMax OrpaHKH.
TexHomorust U3TOTOBJIEHUS Kp-17 1 Kp-57.

7. TonroBka. M3rotosnenue mapoB. CBepiaenue. Mo3anka. Pe3p0a 1mo kamHI0, pakoBHHE,
koctu. TexHonorus, Mmarepuansl 1 00opyaoBanue. HoBbie mepcrieKTUBHBIE METOBI 00PaOOTKH.

8. Kontponp kauectBa 00pabOTKH, OCHOBHBIE METOJBI U ocoOeHHOcTH. OOGopyaoBaHHe
JUIsL KOHTPOJISl Ka4eCTBa.

Pazgen 2. Texnonorust odaaropaxuBaHus.

1. BBenenue. OmnpezeneHne KaueCTBEHHBIX XapaKTEPUCTHK IMPUPOAHBIX KPHUCTAJUIOB.
[TonsiTie 0 COPTHOCTU W KPUTEPUU BbLAEICHUS COPTOB MarepHanoB. Kiaccudukamus MeTo10B
MOIU(HUIIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK OBEITMPHBIX MOHOKPUCTAJIIIOB.

2. ®usnyeckue, XUMUYECKHE M (PU3UKO-XMMUYECKHUE METOAbl MOIU(DUIUPOBAHUS
CBOMCTB IIPUPOJAHBIX MOHOKPUCTAJIIIOB. Y CJIOBUS IIPOBEJIEHUS MPOLIECCOB, ONpPEAEIIsIomNe Pak-
TOPBI METO/IOB U UX ammaparypa.

3. Ob6naropaxuBaHue MPUPOIHBIX MOHOKPHCTALIOB. MOIU(UIIMPOBAHNE JPAarOleHHBIX
KaMHel (anmas, candup, u3ympya u ap.). MoaudunrpoBanue 10BEIUPHBIX KaMHel 2, 3 u 4 xa-
TEropuu. DKOHOMHUYECKAs IEIeco00pa3HOCTh MOAM(PHUIIMPOBAHUS, BHIOOp METOJIOB ObJaropa-
JKUBAHUS Ha Pa3NIMYHBIX IPUMeEpax.

Pa3nen 3. TexHosmorus AparoleHHbIX MOHOKPHCTAIIOB

1. Bgemenue. llenm u 3amaum pocTa Jparol@HHBIX MOHOKpUCTAIOB. (DHU3UKO-
XUMHUYECKHE OCHOBBI NPOLIECCOB CHHTE3a LIMXThl U POCTAa MOHOKPHUCTALIOB. MojaenupoBaHue
MPUPOJHBIX MPOILIECCOB KPUCTAIIIO00pa30BaHus. DKCIEepUMEHTAIbHAS U TEXHUYECKas MUHepa-
JIoTHSl.

2. PacryiaBHBIE METO/IbI pOCTa FOBEJIMPHBIX MOHOKPUCTAIUIOB. YCJIOBHUS, OCOOEHHOCTH,
(bu3XuMUs NpOIECCOB, annapaTypa U OCHacTKa.

3. PacTBOp-paciuiaBHble METOJbI POCTA. Y CIOBUS, 0COOEHHOCTH, (PU3XUMMS MPOLIECCOB,
anmnaparypa 1 ocHacTka. OCOOEHHOCTH MaccolepeHoca B paciiaBax.

4. T'uaporepManbHble METO/BI POCTA. YCIOBUS, OCOOEHHOCTH, (PU3XUMUS MPOLIECCOB U
o0opyoBaHue Ui THAPOTEPMaIbHOTO Mpoliecca. AKTUBATOPBI pacTBOpA U UX POJIb B MPOLIECCE
pocTta. XMMHUYECKHE METO/bI CHHTE3a IOBEJIUPHBIX MaTepHajoB (Ha MpuUMepe ornajia, Majaxura u
OUPIO3bI)

Pa3nen 4. TexHosmorus 10BEIUPHOTrO NIPOU3BOACTBA

1. BBeneHne B TEXHOJIOTHIO FOBEIMPHOTO Mpou3BocTBa. Llenu u 3agauu, npeamer usy-
yeHus. MicTopudeckue acleKkThl FOBEIMPHOTO POU3BOJICTBA.

2. Meraunueckue Matepuaibl. YUCTbIE METaJUIbI, CIIJIaBbl OJIATOPOAHBIX U HEOJIAropo/-
HbIX MeTayToB. OOmIHii 0030p CBOWCTB METANIOB M CIUIABOB, MX BHYTPEHHEE cTpoeHue. PacTBo-
PUMOCTb MeTajioB. /lnarpaMMel COCTOSIHUS CIUIaBOB. JIByX(a3Hble M TPOWHbBIE CUCTEMBbI. XH-
MUYECKHE BEIeCTBA IPUMEHSIEMbIE B IOBEJIMPHOM IIPOU3BOJICTBE.

3. OcHOBHBIE 3Tanbl U CTAJUM MOJATOTOBUTENBHBIX paboT. Bechl n ompeneneHue Beca.
[TpoGupHbIil aHanu3 01aropoAHBIX METAJUIOB U ciiaBoB. OTaenenue meramioB. [Ipouecc muas-
KU ¥ TUTaBUIbHOE obopynoBanue. dmrockl. TexHnomorun autThs. [Iporecc 3aTrBepiaeBaHus pac-
TiaBa.

4. Tlpokatka u BomoueHue. CymHocTh mporecca aedopmarun meramioB. CrapeHue
crutaBoB. Pexpuctramnuzanus. Oxucinenue npu HarpeBe. KOHTpoOJb MOArOTOBUTENBHBIX padoT,
U3MEpUTENIbHBIE MHCTPYMEHTHI U NMpHOOpHl. TeXHONOTHs KOBKH IOBEMUPHBIX M3nenuil. ['ndka.
Jedopmarus U u3MEHEHUE CTPYKTYphl METaUIOB MpH ruOKku. [IpoBonoyHornOouHble U JTUCTO-
rubounblie paboTsl. Pazpesanue u pacnwimBanue. OnunuBanue. TeXHOIOTUS cBepieHHs U (pe-
3epoBaHus. ['paBupoBaHue. BbIkooTKa W yeKkaHKa. TeXHOJIOTHs XOJIOJHON JIUCTOBOM IITAMITOB-
K1 TpaBUIIbHBIE PACTBOPBI U TEXHOJIOTHS ITPOLIECCA TPABJICHMSL.
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5. IMaiika. OCHOBHBIC TOHATHS, TPUIOU U (UIFOCHL. TEXHOJIOTHH MalKK MSTKUM W TBEP-
IeiM TipunioeM. CyIIHOCTh TPAHYISAIUN U €€ METOAbl. TeXHOJIOTUSI BHIMOJTHCHUS IMTH(PTOBBIX U
3aKJIeTIOYHBIX coequHeHui. Pe3nboBbie coenunenus. [llnudosanue u nonuposanue. CymHOCTb
MPOIIECCOB, OCHOBHBIC MOHATHS, 00OPYAOBaHHE M WHCTPYMEHTHI. KparieBaHWE W MaTHPOBKA.
MeTop1 TOBEpXHOCTHOM 00pabOTKHU CINIABOB — OKpacKa, OYMCTKA, OKCUIUpOBaHUE U Ap.. Uep-
HEHUE.

6. I'anpBaHOTEXHUKA. ['ambBaHMYECKUE MPOLECCH U TEXHOJOTUsS TajJbBAHMYECKUX IO-
KpbiTHil. PomupoBanue, 3o5o0uenue, cepedpenne. OManupoBanue. Bupl smaneil 1 TexHoIornye-
ckuil mpoiiecc smanupoBanud. Mukpycramus. lloaroroBka u3aenuil K 3akpenke kamHe. Busbl
ONpaB U TEXHOJOTUsI X U3roToBJIeHUS. KacToBble 1 1aprosbie onpaBbl. KopHepoBbIe OMpaBbl.
TexHomorust 3aKpenKy BETUPHBIX KamMHel. O0paboTka u3nenuii mocie 3akpenku. [lonBrkHbIe
coeuHEHUs. 3BEHbEBbIE W IMapHHUpHBIC coenauHeHus. LltudroBeie coenuHeHus. 3aMKH IS
FOBEJIMPHBIX U3IEIIHM.

4. O0beM y4eOHOH TUCHHUIIINHBI.

B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI €AUHHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AYIUTOpHBIE 3aHATHUS: 2 80
Jlexuunu (Jlek) 1 32
[Tpaktuyeckue 3ansatus (I13) 0,5 16
JlaGopaTopHbie padoTsr (JIP) 0,5 16
CamocrositesibHas padora (CP): 2 100
Buj KOHTpoOJIs: IK3aMeH 1 36
B 3auerHbix | B acTponom.
Bunpsl yaeOHOM paboThI eIMHUIIAX qacax
O01mas TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 5 135
AyIUTOpPHBbIE 3aHATHSA: 2 67,5
Jlexuuu (Jlek) 1 24
[Ipaktuueckue 3anstus (I113) 0,5 12
JlaGoparopusie pabotsl (JIP) 0,5 12
CamocrosiTesibaas pa6ora (CP): 2 60
Bupa koHTpOJISI: IK3aMeH 1 27

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«OcHoBBI MeHemkMeHnTa 1 MapkeTunra» (b1.B./IB.4.1)

1. Heab IMCHUNJIMHBI — TIOTYYEHHE CUCTEMBI 3HAHUN O 3aKOHOMEPHOCTSIX ()YHKIIMOHHPOBA-
HUS TIPEANPHUITHI B CUCTEME HAIMOHAIBHOW SKOHOMHUKH, MPEACTaBICHUN B 00JIaCTH
MEHE/KMEHTa U MapKETUHTa, BKJIIOYasi METOJI0JIOTHYECKNE OCHOBBI U 3aKOHOMEPHOCTH,
(YHKIMH, METOJIBI, OPTAaHU3AIMOHHBIE CTPYKTYPHI, OPraHU3aINI0 TIPOIECCOB, TEXHUKY
Y TEXHOJIOTHUIO MEHE/PKMEHTa U MapKETHUHTa B YCJIOBHUSIX PHIHOYHOM SKOHOMUKH; 3aJ10-
YKEHHE OCHOB NMPOo(ecCHOHAIBHON 1eATeIbHOCTH OaKalaBpOB.

2. TpedoBaHus K pe3y/jbTaTaM OCBOEHUSI U CUUIIIMHBI

Nzyuenne kypca «OCHOBBI MapKeTHHTa M MEHEPKMEHTa» IMPHU MOJATOTOBKE OaKaiaBpoOB

HAIPaBIEHO HAa MPUOOPETEHHUE CIAEAYIONINX KOMIETSHITHIA:

Oobwenpogpeccuonanvhvix:
— MOHUMATh CYIIHOCTh W 3HAUYECHUE MH(POPMAIMH B PA3BUTHH COBPEMEHHOTO HWH-
dbopMaImoHHOTO 00IIECTBa, CO3HABATH OMACHOCTh M YIPO3bl, BOSHUKAIOIINI B 3TOM IMpoIiecce,
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coOiroaaTh OCHOBHBIE TpeOOBaHUs MHPOPMAIIMOHHOM 0€3011aCHOCTH, B TOM YHCIIE 3aIIUTHI TOC-
ynapcrBeHHoi TaiiHbl (OITK-4).

Ilpogheccuonanvuovix:

— UCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTBI MO0 KaueCTBY, CTaHIAPTH3AIUU U Cep-
TU(UKAIAA TIPOIYKTOB U WX HM3ACIUH, SJIEMEHTHl YKOHOMHUYECKOTO aHalu3a B MPAKTHYCCKON
nesrenapaoctr (ITK-3);

— AHATM3UPOBATH TEXHUYECKYIO JTOKYMEHTAIIHIO, TOA0MpaTh 000pyIoBaHue, TOTO-
BUThH 3asIBKU Ha IpuoOpereHue u peMoHt obopynosanus (I1K-9);

- TOTOBHOCTb M3y4YaTh HAyYHO-TEXHMUYECKYI0 MH(OpMAIMIO0, OTEYECTBEHHBIN U 3a-
pYOEKHBII OIBIT 110 TeMaTuke ucciaeaoBanus (ITK-20).

B pesynbTaTe ocBOCHUS AMCHHUILTUHBI «OCHOBBI MAPKETHHTAa ¥ MEHEIKMEHTa» 00ydaro-
HIMecs JOJKHBbIL:

3namop:

- TPUHOUOBL COCTABJICHUS TEXHUUYECKOH JOKyMeHTauuu (rpadukoB paboOT, MHCTPYKIIHA,
MJIAaHOB, CMET, 3asBOK Ha MaTepuaibl U 000PYyI0BaHKE) U IP.;

- TEOpPETUYECKHE OCHOBBI U METObI BEIPAOOTKH LIeJIeH U CTpaTeruu Ou3Heca;

- TPUHIMITBI TTOJTOTOBKU TOKYMEHTAIIUHU JIJISI CO3/IaHUsI CHCTEMbl MEHE/DKMCHTA KauyecTBa
PEIIPUITHS,

- METOJIbI i TEXHOJIOTHH MPUHATHS ¥ PEATU3AINH YIIPABICHYCCKUX PEIICHUH.

Ymemu:

- COCTaBIIATH 3aABKU Ha 00OPYJOBAHKC;

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAIIUIO;

- TNPUHUMATH YIPABICHYCCKHUE PEIICHUS U OPTaHU30BBIBATH UX BHITIOJHEHHUCE,

- cobupath, 00pabaThIBaTh U HCIOIH30BATh YIPABIECHUYECKYIO HH(OPMALINIO;

- paboTaTh ¢ ympaBIeHYCCKON JOKYMEHTAIIMEH, MOJIb30BaThCs 3aKOHAM, HOpMaMH U TIpa-
BUJIAMH aIMUHUCTPATUBHOM JIEATEIbHOCTH;

- pacmpeaensaTh 00S3aHHOCTH H OTBETCTBCHHOCTH;

- HCIOJIb30BaTh METOJIbI MOTHBAIIMH IIEPCOHANA,

- KOHTPOJHMPOBAThH M PETYIIMPOBATH HCIIOJIHCHUE TUTAHOB.

Bnaoemu:

- HaBBIKaMU MPUMEHEHUS ONTUMAIBHBIX ITOXO0I0B IS JUATHOCTHKY M aHAJN3a PHIHKA;

- MeETO0JIaMH PYKOBOJICTBA MEPCOHAIIOM;

- wmHCTpyMeHTaM# () (GEKTUBHOTO YIIPABICHUS TPEIIPUITACM.

3. Kpartkoe comep:kanmne 1uCHNIHHbI

MoayJsb 1. OcHOBBI yHpaBJIeHUsI IPeANPUSITHEM

1.1 Bgeoenue. Ilpeomem, memoo u codepycanue oucuyuniunvl «OcHo8bl meHedIic-
Menma u mapkemunzay. Teopus yIpaBIIEHUS: YIpaBIeHHE KaK MOTPEOHOCTh M Kak (hakTop
ycrexa JIeATeIbHOCTH, CYIIHOCTh U COJep)KaHUE YIPaBICHUS, MECTO TEOPUU YIPABICHUS B CH-
CTEME COBPEMEHHBIX 3HaHHH, CHeNU(HUKa YIPaBIeHICCKONW JEITeIbHOCTH, COBPEMEHHBIC TPO-
OneMbl ympaBieHus. ['eHe3uc Teopur ynpaBlieHUs: YIIPaBICHUYECKHE PEBOJIIOIMH, BOSHUKHOBE-
HUE HAyYHOW TCOPHUH YIPABICHUS, UCTOKH W TEHACHIIMH Pa3BUTHS POCCUHCKOTO YIIPABICHHUS.
3aKOHOMEPHOCTH U MPUHIUIIBI YIIPABICHUS: CyOBEKTUBHBIE U OOBEKTUBHBIC (PaKTOPHI B yIpaB-
JICHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenxa r¢hghexmueno-
cmu ynpaenenusn. CucreMa YNpaBICHHS: TOHSATHE CHUCTEMBI YIIPaBICHUS, paclpeieicHne
(GYHKIINH, TOTHOMOYHA ¥ OTBETCTBEHHOCTH, MPUHITUIIBI TIOCTPOSHUS CUCTEM yripaBieHus. LleH-
Tpajiu3alysg W JCLUEHTpaJu3alus YIpaBleHUs, IeIErHpOBaHUE IOJHOMOYMNA B Mpoleccax
yrnpapneHus. OpraHu3andoHHasl CTPYKTypa U ee BuAbl. OCHOBHBIE TOHATUS 3(PPEKTUBHOCTH
ynpasienus. [lokazarenu a3 pexKTHBHOCTH yrpaBIICHHS.

MoayJib 2. OCHOBBI MeHEIKMEHTA
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2.1 Ilenu 6 cucmeme ynpaesnenusn. Pazpabomka cmpame2uil u nianoe op2aHu3ayuu.
Lenu u uenenoyiaraHue B ynpaBJiIeHUU: POJIb LIEJM B OPraHU3ALMU U OCYILIECTBICHUH MPOIECCOB
yhpaBieHus, Ki1accudukamus 1enel, IoCTpOeHUE JepeBa Iiesiel; coueTaHne pasHooopasus lie-
nei u QyHKIUNA MEHEKMEHTA; CHCTeMa YIIPABJICHUS 110 IIeJIsIM; CTPATeTUsl U TAaKTUKA YIIpaBlie-
Husl. CyIIHOCTh, IPUHLUIIBI M METObI IIaHupoBanus. [Ipouecc BeipaboTku crpareruu. Gopmbl
TEKYIIEro MJIaHUPOBAHUSI.

2.2 Texnonozusn paspabomku u npuHamus ynpaeieHueckux peuienuil. Pa3paboTka
VIPaBICHYECKUX PEIICHUN: TIOHATHE U KiIaccH(PHUKAIUS YIIPABICHYECKUX PEIICHHA, OCHOBOIIO-
Jararoiue 3JeMEeHThI IeATeIbHOCTH, YCIOBUS U KPUTEPUH MPUHATHS PEIICHUN, IPOoIecc U MO-
JIe IPUHSTHS YIIPABIEHYECKUX PEIICHUM, peann3alus yIpaBIeHUeCKUX pelIeHUH.

2.3 Baacmo ¢ cucmeme ynpaegjieHus. auoepcmeo u cmuip ynpaeienus. OTHOIICHUS
BJIACTH B CUCTEME YIPaBJICHUS: MIOHATHE U TUIIOJOTHUS BJIACTU; BJIACTh U aBTOPUTET MEHEXKEPa;
NpU3HaKU, PaKTOPHI U MPOSIBICHUS HEYNPABISIEMOCTH; UCTOYHUKHU BJIACTH B YIPaBIECHUU Opra-
HU3AIMEH; MapTHEPCTBO B Ipolleccax MEHEHKMeHTa. JINIepcTBO U CTUIIL YIPaBJICHUS: MPOIEC-
cbl (hOPMUPOBAHMSI U OCHOBHBIE COCTAaBISIOLINE TUAEPCTBA, (opMaybHble U HehOopMaIbHbIC
(bakTOphl TUAEPCTBA, MPOSIBICHUE JIUJIEPCTBA B CTHJIC YIIPABJICHUS, TCHACHIINS PAa3BUTHUS CTUIIS
yIpaBIeHUSI.

2.4 MomueayuonHnle 0CHOBbL ynpagienus u KoH@auxkmol. MoTuBalus IesSTEIbHOCTH
B YIIPaBICHUH: MOTHUBHI IEATEIHHOCTH YEJIOBEKA U UX POJIb B YIPABICHUH, OCHOBHbBIE TIOHATUS U
JIOTHKA TIpoIiecca MOTUBANNHU, (PaKTOPBI (OPMUPOBAHUS MOTUBOB TPY/a; HCIIOJIB30BAHHE MOTH-
BallMM B NPAKTHKE MEHEKMEHTa; (pakTopbl 3((HEKTUBHOCTH MOTHBALIUU; COBPEMEHHBIE KOH-
[ENIUY MOTHBAIMK. [ pynmoBasi TUHAMUKA U KOH(IMKTBL: POJIb TPYIIIEI B MOBEACHUH U JCs-
TEJIHHOCTHU YeJIOBEKa, (JOPMUPOBAHUE TPYII, B3aUMOJICHCTBHS B TPYIINEe U B OPraHU3aINH; BO3-
HUKHOBEHHE, MPOSBICHUE M PA3HOBUIHOCTH KOH(JIUKTOB, BIUSHUE KOH(MIUKTOB Ha yIpaBlie-
HUE.

Mopayb 3. OcHOBBI MAPKETHHIA.

3.1 Mapkemune Kak cucmema ynpaenenus, pecyiuposanus u uzydyenus poiuka. [1ous-
THE MapKETUHTA, TPOUCXOKICHUE U CYIIIHOCTh MapKEeTUHTa, 11eJdu MapkeTuHra. OCHOBHBIC TIPU-
3HAKM MapKETUHIOBOro CTHIIS yrpaBieHusa. Konnenuuu mapkerrHra. OCHOBHbIE BUbI MapKe-
THHra. MapKeTuHroBas cpefa.

3.2 Komnaexkc mapkemunza. OcrnogHnvie mapkemunzosvie uncmpymenmal. Conaepxa-
HUE U TIPOLIecC yrpaBiieHus] MapkeTHHTOM. OCHOBHbBIE ()YHKIIMM MapKeTHHTa. ToBapHas, 1IEHO-
Bas, COBITOBas U KOMMYHHUKAIMOHHAS MOJIUTUKH Gupmbl. ToBapHbIe cTpaTeruu. PaspaboTka Ho-
BBIX TOBApOB.

4. O6beM y4eOHOM TUCIUTITHHBI

Bun yuebHoit paboThl B 3auernHbix | B akagem.
eIMHULAX yacax
OO0mas Tpy10eMKOCTh JMCIHIIJIHHBI 3 108
AYIUTOpPHBIE 3aHATHUS: 1 36
Jlexun 0,5 18
[TpakTHYecKue 3aHsTH 0,5 18
CamocrosiTenbHas padora: 2 72
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIMHbI 2 72
By nToroBoro KOHTpoIIs: 3a4et - -
Bun yuebHoit paboTbl B 3aueTHBIX B actpon.
eIMHULAX yacax
O0wmast Tpy10eMKOCTh JHCIHUILIHHBI 3 81
AyIMTOpHBIC 3aAHATHS: 1 27
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Jlexnun 0,5 13,5

[TpakTHdeckue 3aHsTH 0,5 13,5
CamocrosiTejibHas padoTa: 2 54
CaMocCTOsITeIbHOE U3YUCHHE PA3/IeNIOB AUCITUIUIMHBI 2 54

By uToroBoro KOHTpoJIs: 3a4eT - -

AHHOTaN U padoyeil MPoOrpaMMebl AU CHUILIMHBI
«OCHOBBI TEXHHYECKOT0 PeryJiMpoBaHus U ynpasJjenue kayecrsom» (b1.B./1B.4.2)

1 Heab TUCHMILUINHBI — MTOJYYCHUE CUCTEMbI 3HAHUN O TEXHHYECKOM PETyJIUPOBAHUU H
yIpaBJICHUN KaueCTBOM Ha MPEANPUATUIX B CUCTEME HAIMOHAIBLHOM SKOHOMUKH, BKIIIOYAs Me-
TOJIOJIOTHYECKHUE OCHOBBI U 3aKOHOMEPHOCTH B YCIIOBUSX PBIHOYHON YKOHOMHUKH, a TAKKE BHE]I-
peHHe pe3ysbTaTOB HAYYHO-TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX Pa3pabOTOK B pealib-
HBIN CEKTOP SKOHOMHUKH.

2 B pe3yabTare N3y4eHHs IMCUUILIHHBI 00y4AKOMIMIACA M0 MporpaMMme

0akajlaBpUaTa 10J/IKeH:

Obaadoams cleqyOIUMU KOMIETCHIIUSIMHU:

- MOHMMATh CYIIHOCTh W 3HAYCHUE MH(POPMAIMH B PA3BUTHH COBPEMEHHOTO WH-
(opManMOHHOTO OOIIECTBA, CO3HABATH OMACHOCTh M YTPO3bI, BOZHUKAIOUIMIA B 3TOM IpoIiecce,
coOroaaTh OCHOBHBIE TpeOOBaHUS MHPOPMAIIMOHHOW 06€3011aCHOCTH, B TOM YHUCIIE 3AIIUTHI TOC-
ynapcrBenHoi Tainbl (OITK-4).

— UCIIOJIb30BaTh HOPMATHBHBIE JOKYMEHTHI MO KAauecCTBY, CTaHAApPTH3ALUU U Cep-
TU(UKAIMKA TIPOIYKTOB U WX H3AENUH, dJIEMEHTHl YKOHOMUYECKOTO aHajin3a B MPAKTHUYECKON
nesirenpaocTH (ITK-3);

— AHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, TOA0UpaTh 000pyaoBaHue, TOTO-
BUTBH 3asIBKU Ha MpuoOpeTeHne u peMoHT obopynoBanus (I1K-9);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO WH()OPMAIIHNIO, OTCYCCTBEHHBIN W 3a-
pyOeKHBIN OMMBIT 10 TemaTuke uccienoBanus (I1K-20).

3namo:

- TIPUHIUTBI COCTABJICHUS TEXHHUYECKOH JOKyMeHTanuu (rpadukoB pabOT, MHCTPYKITHH,
IJTAHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyI0BaHUE) U IP.;

- TEOPETUYECKHEC OCHOBBI M METOJBI Pa3paOOTKH CTPATETHYECKHX IIeNIeH NeSATeThbHOCTH
MPePHUITHS,

- TPUHIMITBI TOATOTOBKH JOKYMEHTAIMH JUIS CO3/IaHUS CHCTEMbI TEXHHYECKOTO PETYJIH-

POBaHMS U MEHEIPKMEHTA KaueCTBa MPEIPHUITHS;

- METOJIbl M TEXHOJIOTHH MPUHATHS ¥ pPEATH3AIHH YIIPABICHICCKHX PEIICHUH.

Ymems:

- pa3pabaThIBaTh TEXHUYECKYIO JOKYMEHTAITHIO;

- TNPUHUMATH YIPABICHUYECKHE PEIICHUs U OPTaHU30BHIBATh MX BHIMOIHEHUE,

- cobupath, 00pabaTbIBaTh TEXHUYECKYIO HH(POPMALIHIO;

- paboTaTh ¢ ympaBIeHYECKON JOKYMEHTAIIMEH, MOJIb30BaThCs 3aKOHAM, HOPMaMH H Tpa-
BHJIAMH aIMUHUCTPATUBHOM JIEATEIIBHOCTH;

- pacmpenensTh 00s3aHHOCTH H OTBETCTBEHHOCTH;

- HWCIOJIb30BaTh METOJIbI MOTHBAIIUH ITIEPCOHAA,
KOHTPOJMPOBATH U PETYIUPOBATH UCIIOTHEHHUE TIIAHOB.
Braoems:
CIIOCOOHOCTBIO B COCTaBE KOJUICKTHBA MCIOJIHUTENEH y4acTBOBAaTh B MPOEKTHBIX pabo-

Tax;
- HaBbIKAMU TPHUMEHEHHUS ONTHMAIBHBIX TMOIXOJOB JUIsl TUArHOCTUKUA W aHAIM3a PBIHKA
MIPOTYKIINH;
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- BJIaJIETh METOJIaMU U UHCTPYMEHTAMU TEXHUUYECKOI'O PETrYJIMPOBAHUS U YIPaBICHUS Ka-
YECTBOM Ha MPEANPUATHH.
3 Kpartkoe cogep:xaHue JTUCHUILIAHBI
Moayab 1. OCHOBBI TEXHMYECKOI0 PeryJIMPOBAHUSI W YNPABJIEHUS] KAYeCTBOM Ha
npeanpusaTHH
Beenenue. IIpeamer, MeToa U coaepkaHue AUCUUILUIMHBL. Te€OpUs TEXHUYECKOTO PEryJIu-
pPOBaHMSI U YIPABICHHS: YIpaBlIeHHE KaK MOTPeOHOCTh M Kak (haKTop ycrexa JAedTeIbHOCTH,
CYIIHOCTb U COJICP/KAHUE YIPABIICHHS, MECTO TEOPHM TEXHUYECKOTO PETyJIMPOBaHUA U yIpaB-
JICHUsS] KaueCTBOM B CHUCTEME COBPEMEHHBIX 3HaHUH, crenu(uKa yrnpaBIeHUECKON NeATeNbHO-
CTH, COBPEMEHHBIE MTPOOJIEMBI yIIPaBJICHHS Ka4eCTBOM. 3aKOHOMEPHOCTH M TIPUHIIUIIBI YIIPABIIC-
HUSl KQUeCTBOM: CyOBbEKTUBHBIE U O0BEKTUBHBIE (pakTOpbl. CUCTEMa TEXHUYECKOTO PEryIHpoBa-
HUS U yIpaBJICHHUS KadecTBOM Ha mpeanpustud. OneHka 3¢(EeKTUBHOCTH YIPABIICHUS Kade-
ctBoM. Cucrema yInpaBi€HUs KauyeCTBOM: IOHSTHE CHUCTEMbl YIPABJICHUS, paclpe/esieHue
(GyHKIMH, TOJITHOMOYHMM U OTBETCTBEHHOCTH, TPUHIUIIBI TIOCTPOCHHUS CUCTEM YITPABICHUS Kaye-
cTtBOM. LleHTpanu3zanuus u AeleHTpan3alus yIpaBieHus, AeJIETHPOBaHUE TOJTHOMOYNI. OCHOB-
HbIC TOHSATHS B TEXHUYECKOM PEryJUPOBAHUHU M yINpaBlieHUH kKadecTBOM. [lokazarenu sddek-
TUBHOCTH YIPABJICHHUS.
Moayab 2. OcHOBBI TEXHHYECKOT0 PEeryJTMPOBAHHS M CHCTEMAa MeHeI:KMeHTa Kaye-
CTBa
[lenu B cucteme ynpaBiieHUs] Ka4yeCcTBOM. Llenu TexHuueckoro perynupoBanusd. Ponb nenu
B OpPraHU3alluy M OCYIIECTBICHUH MPOLECCOB yIpaBlIeHUs, KacCUpUKalUs 1elieii, TOCTPOCHUE
JiepeBa 1eJei; coueTaHue pa3HooOpas3us 1eneil U GyHKIUNA MEHEDKMEHTA; CUCTEMa YIIpaBICHUS
10 LEJISAM; CTPAaTerusl U TAKTUKA yIpaBieHUs KayecTBOM. CylIIHOCTb, IPUHIUIIBI 1 METOABI IL1a-
HupoBanus. [Iporecc BeipaboTkH cTpaTernn. @opMbl TEKYIIEro MIAHUPOBAHUS YIIPABICHUS Ka-
4eCTBOM. BHenpeHue pe3ynbTaToB Hay4YHO- TEXHUYECKUX U IIPOEKTHO-KOHCTPYKTOPCKUX paspa-
0OTOK B peasIbHBI CEKTOP IKOHOMHUKU. TEeXHOJIOTHS pa3pabOTKH M MPUHSITHS YNPaBICHYECKUX
pemenuii. Pa3paboTka ympaBieHYeCKUX peUIeHH: TOHITHE U KIacCU(PHUKAIUS YIIPABICHUECKUX
pELIECHI, OCHOBOIIOJATratoINe JIEMEHTHI JEATEIIbHOCTH, YCIOBUS U KPUTEPUH TPUHATHS pelie-
HUM, MPOLIECC U MOJEIU NPHUHATUSA YIPaBICHUYECKUX PEIICHUM, peaau3alus YIpaBIE€HYECKUX
peLeHui.
Moayas 3. [Ipo6aeMbl TEXHHYECKOT0 PeryJIMpPpOBaHUSA U YIIPaBJIeHHE KA4eCTBOM
Bnacte B cucreme ynpasnenus. JIugaepcTBo u CTwib yrpasieHus. OTHOIICHUS BJIaCTU B
CHUCTEME YTPABIICHUS: MOHATHE U TUIOJOTHUS BJIACTH; BJIACTh U aBTOPUTET MEHEIKepa; NpU3Ha-
KH, (DAKTOPHI U MPOSIBJICHUSI HEYIIPABISIEMOCTH; UCTOYHUKHU BJIACTH B YIPABICHUU OpPTraHH3aIlH-
€il; MapTHEPCTBO B Ipolleccax MEHEKMEHTa. JIn1epcTBO U CTWIIb ynpaBieHus. MOTUBaLMOH-
HbIE OCHOBBI TEXHUYECKOTO PETYIMPOBAHUS U YIIPABJIECHUE KaueCTBOM. MOTHUBALUS IESATENBHO-
CTH B YIIPaBJICHUU: MOTHBBI JACATEIHPHOCTH PAOOTHUKA U UX POJIb B YIIPABJICHUH, OCHOBHBIE ITO-
HSATHUS U JIOTHKA Mpoliecca MOTUBAIMH, (HAaKTOPBI (POPMUPOBAHUSI MOTHUBOB TPY/Ia; UCIOIB30Ba-
HHE MOTHBAIIMH B TMPAKTHUKE MEHEMKMEHTa; (HakTopbl 3(PEKTUBHOCTH MOTHUBAIIUH; COBPEMEH-
HBIE KOHIICTIIIUU MOTUBANUU. [ pymimnoBast AMHAMHKA U KOH(JIUKTHL: POJIb TPYIIHI B TIOBECHUU H
NeATeTLHOCTH pa0OTHHKA, (OPMUPOBAHUE TPYIIN, B3aUMOJICHCTBUS B TPYIINIE U B OPTaHHU3AIINN;
BO3HUKHOBEHUE, TIPOSBIICHUE U PA3HOBUAHOCTH KOH(JIMKTOB, BIUSHUE KOH(IUKTOB Ha yIpaB-
JIEHUE MPOU3BOJCTBOM.
4. O0beM y4eOHOH JUCHHUILINHBI

Bun yue6HO# paboThI B 3agernnix | B akagem.
e TUHMIIAX yacax
Oo6masi TpPyA0eMKOCTh TUCIHIIJIHHBI 3 108
AYIUTOpPHBIE 3aHATHUS: 1 36
Jlexmun 0,5 18
[IpakTHyeckue 3aHsATHs 0,5 18
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CamocrosiTejibHas padora: 2 72

CaMocCTOsITeIbHOE U3YUECHHE Pa3/IeNIOB AUCITUIUIMHBI 2 72

BI/I,I[ HNTOIOBOI'O KOHTPOJIA: 3a4€T - -

Bun yueGHO# paboThI B 3a4eTHBIX B actpon.
eIMHHIIAX yacax
O01mas Tpy10eMKOCTb TN CIUNITHHBI 3 81
AY/JAUTOPHBIE 3aHATHSL: 1 27
Jlexuuu 0,5 13,5
[TpakTrueckue 3aHATUS 0,5 13,5
CamocrosiTeibHas padoTa: 2 o4
CaMoCTOsITeIbHOE H3YUCHHE PA3/IeNIOB AUCITUTUIMHBI 2 54

Bupg utorosoro KOHTPOJIA: 3a4€T - -

AHHOTaNuUA padoyeil NPOrpaMMbl IUCHUNIMHBI
«O0opynoBaHNe U OCHOBbI NPOEKTHPOBAHUS MPeANPUATHI 10 MPONU3BOJACTBY TeXHHUY e-
ckux MoHokpucrtaioB» (b1.B.JIB.5.1)

1. Heabp AMCHMIUIMHBI — MOATOTOBKA KOHKYPEHTOCIIOCOOHBIX CHEIUATUCTOB ISl MO/I-
pa3ziesieHuit IEHTPOB BBHICOKMX TEXHOJOTHH B 001acTH pa3pabOTKU U MPUMEHEHHS] HOBBIX MOHO-
KPUCTAJUTMYECKUX MaTepUaIoB

2. B pe3ysibTare n3yuyeHus JMCHUIJIMHBI CTYAEHT H0JIKEeH:

Obnadame CIIEIYIOIAMA KOMIICTCHIUSIMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMYECKUN MPOLIeCcC B CO-
OTBETCTBUHU C PETJIAMEHTOM M MCHOJIb30BaTh TEXHUUECKUE CPEJCTBA JUIsl U3MEPEHUS OCHOBHBIX
HapaMeTpOB TEXHOJIOTUYECKOTO MpoIlecca, CBOMCTB chipbst U mpoaykiun (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE PelIeHUsl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOIECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA M TEXHOJIOTUU C YYE€TOM DKOJIO-
THYECKUX mocieacTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO MCIIONIb30BATh MpaBUila TEXHUKHU 0€30MacHOCTH, IPOU3BOJCTBEH-
HOM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYyJa, U3MEPATh U OIICHUBAThH Ia-
paMeTpsl MPOU3BOJICTBEHHOTO MUKPOKIIMMATA, YPOBHSI 3albIJIEHHOCTH M 3ara30BaHHOCTH, IITyMa,
U BUOpaIuu, ocBereHHocTH padbounx mect (ITK-5);

- CITOCOOHOCTBIO TIPOBOJUTH AHAJIU3 CHIPbS,, MATEPUAJIOB U TOTOBOM MPOIYKIIWH,
OCYIIECTBIIATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

— CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITH OTKIOHEHUSI OT PEKUMOB PabOTBI TEXHO-
JIOTHYECKOT0 000pYI0BaHUS U IMapaMeTPOB TeXHoorndeckoro mpouecca (IK-11);

3namy:

— OCHOBHBIE TEPMUHBI U MOHATHUS HEOOXOAUMBIE JIJIsl TOHUMAaHUsI Kypca, 0COOEHHO-
CTH TIPOU3BOJICTB U MPEANPHUATHH, paOOTAIOIMNX B 00JIACTH BHICOKUX TEXHOJOTHUM
M B YaCTHOCTH B 00JIACTH MPOU3BOJICTBA MOHOKPHCTAIUIOB U MOHOKPHUCTAILIIHYE-
CKHX U3ICIIHIL;

— TMpaBWIa MPOEKTUPOBAHUS TEXHOJOTMUECKHUX, allapaTypHbIX U IMEPCOHAIBHBIX
CTPYKTYpP HPOU3BOICTBA MOHOKPUCTAIIJIOB 1 MOHOKPUCTAJUIMUECKUX U3/CIINN;

— COCTaB TEXHUYECKOTO 3aJaHUs Ha MPOEKTHPOBaHNE WHMPACTPYKTYPHI MPEITPHUsI-
THSI, 3aHUMAIOIITUXCSI TTPOU3BOJCTBOM MOHOKPHUCTAINIOB M MOHOKPHUCTAITHYECKUAX
U3 ICTINI;

Ymemw:

— TMPOEKTUPOBATH TEXHOJOTMYECKHUE, alMapaTypHble U MEPCOHAIbHBIE CTPYKTYPBI
MIPOU3BOICTBA MOHOKPHUCTAIIJIOB 1 MOHOKPUCTAJUTMYECKUX U3EIHM.
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Braoemy:

— TPAaKTUYECKUMMH HaBBIKAMHU aHAJIN3a CIIOKHBIX TEXHOJIOTMYECKHX M armaparyp-
HBIX CHCTEM.

3. KpaTkoe cogep:kaHne Ty CHUTIIHHBI

1. [TousATHS: «IPEANPUATHEY, IIPOU3BOJCTBOY», TEXHOJIOIMYECKast TUHU», KyCTa-
HOBKa», «CHCTEMa YCTAHOBKNY, «OJIOK CHCTEMBI», «3JIEMEHT CHCTEMBI», «y3€Jl CHCTEMBD».

2. CoctaB  TexHONOTHMYECKOW  JMHUU. DaKTOpBl, ONpPEACTAIONINE  TEXHO-
HSKOHOMUYECKYIO 3P PEKTUBHOCTD TEXHOIOTUIECKON JIMHUU.

3. CocraB mepcoHasia TEXHOJOTHYECKOH JmHUH. [lcuxo-¢puszndyeckue HOPMATHUBHI
o0cmy>)kuBaHUsI 000PYTOBaHUS.

4. [TapameTpuueckue psapl MAIMH U UX COCTaB C TUMIOPa3MepaMu MOHOKPHCTAJUIOB
Y TIPOU3BOJUTEIEHOCTHIO TEXHOJIOTUYECKON JINHHU.

5. TexHONIOTHYECKUE JIMHUH C HEMPEPBIBHBIM MPOLECCOM BBIPAIIUBAHHS MOHOKpH-
CTaJJIOB, X IPOU3BOIUTEIEHOCTD.

6. CHHXpOHU3UPOBAHHBIE TEXHOJIOTUYECKUE JTMHUH, UX TEXHO-dKOHOMHUYEcKas 3¢-
(EeKTUBHOCTD.

7. KongeiiepHble TEXHOJOTHYECKUE JHHUU JUI MPOU3BOACTBA MOHOKPHCTAJLTHYE-
CKUX HM3JIeJINH, X TPOU3BOIUTEIBHOCTb.

8. ['nOkue nepecrpanBaeMble JIMHUU. YHUBEpcaln3aluus odbopyaoBaHusa. AccopTu-
MEHT, BUJBI aCCOPTUMEHTA, KOJU(UKAIU acCCOPTUMEHTA. PriHOYHAs 3 PEeKTUBHOCTh acCOPTH-
MEHTA.

9. TexHoOrMuecKre JMHUY C TOBBIIICHHBIM YPOBHEM KaueCTBa MOHOKPUCTAJIOB U
MOHOKPHUCTAIUTHYECKUX H3AeTHiA. MEeTOAbl OUYMCTKU CHIPHEBBIX NMPOAYKTOB. [lepekpucramimza-
1. ONTUMM3ALKs YPOBHS KayecTBa. TeXHO-3KOHOMUYecKask 3PPEeKTUBHOCTb YPOBHSI KaUeCTBa.

10.  TexHonOrWYecKHe JHMHUU C YTHIN3AHUEH OTXOMOB. BUABI yTHIM3AIlMK OTXOJMOB.
Mertoapl ytunuzanuu. PacueTHble cXeMbl YTHIM3alUH. TeXHUKO-d3KOHOMHYecKas 3(QexTus-
HOCTB YTHJIU3AIUH.

11. TexHomoruueckass cxema npousBojcTBa. lIpaBuna cocTaBiaeHUs TEXHOJIOTHYE-
CKO# CXEMBEL.

12. PacuetHas cxema mepepabOTKH CHIPbEBBIX MPOIYKTOB B MOHOKpHCTAJLIBL. Pacuer
MOIITHOCTHU MPOU3BOJICTBA IO MOHOKPHCTAJIIAM.

13. PacuetHas cxema mepepabOTKH MOHOKPHCTAIUIOB B MOHOKPHCTAJUIMYECKUE H3e-
JINS. Pacqu MOIITHOCTHU HpOI/ISBOI[CTBa 10 MOHOKpI/ICTaHHI/I‘IeCKI/IM N3 4CIUAM.

14, PacuetHas cxema nepepaOOTKH CBIPhS B CHIPhEBBIEC MPOAYKTHL. PacueT MomHocTH
MIPOU3BOICTBA IO CHIPHEBBIM MPOAyKTaM. PacdeT pacxona ChIpbsl.

15. Pacuer BcioMorarenbHOro ChIpbsi 1 MaTEPUAIIOB.

16.  JIuHamuKa CTPYKTYPHI IPEATPHUSITHSL.
17.  AnmaparypHas CTpyKTypa IpOU3BOJCTBA.

18. [1man mpon3BOACTBEHHBIX MOMEIEHUN.
19. CTpyKTypa CpelICTB TEXHUKU 0€30MacHOCTH, OXpaHbl TPYy/la U OXPaHbl OKPYKaro-
mIen Cpebl.
4. O0beM y4eOHOH JUCHUIJIMHBI
BCEI'O 6 cemectp 7 cemectp
Bunasl yueOHoM paboTh
B3au. | Baka- | B3au. | B aka- B B axa-
e/l JIeM. e/l JIEM. 3a4d.eql | JCM.
gacax yacax . yacax
OO0mas Tpy10€eMKOCTh 1M CHUILIH- 6 144 4 144 2 79
HBI 10 YYeOHOMY IJIaHY
AyIUTOPHBIE 3aHATHSL: 15 32 15 32 - -
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Jlexumu (Jlek) 1 32 1 32 - -
[Tpaktuueckue 3ansatus (I13) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bup xonrpoas: IK3a-
1 36 - MeH - -
36
BCEI'O 6 cemecTp 7 cemectp
Bunel yueOnom pabo- | B3auer- | Bactpo- | B3ager- | Bactpo- | B3auer- | Bacrpo-
THI HBIX €]IU- HOM. HBIX €]TH- HOM HBIX €/I1- HOM
HUTAX gacax HUTAX gacax HUTAX qacax
Oo0mas Tpynoem-
KOCTb IMCUMILTUHBI 6 162 4 108 2 94
10 y4e0HOMY IIAHY
AyIUTOPHBIE 3aHSI- 15 27 15 7 i i
THS:
Jlexuunu (Jlek) 1 24 1 24 - -
[IpakTnueckue 3ans-
Tus (I13) 0,5 12 0,5 12 - -
CamocrosiTe/ibHAA
paGora (CP): 3,5 81 1,5 45 2 54
KypcoBoii npoext 1 27 - - 1 27
Buna xourposs: 1 27 1 3K32a7M e - -

AHHOTanus padoyeil NporpaMMbl AUCHUILINHBI
«O0opynoBaHMe ¥ OCHOBBI IPOCKTHPOBAHMS NMPEANPHATHI IO NPOU3BOACTBY TOHKOILIE-
HOYHBIX rerepoctpykryp» (b1.B./1B.5.2)

1. Heab AuCHMILUIMHBI — OOy4YeHHE CTYIEHTOB OakalaBpuaTa 3HAHHSIM, YMEHHSIM H
HaBbIKaM HCIIOJIb30BaHUs UHPOPMAIMM O METOAAaX M 000PYAOBAaHUM ISl IPOU3BOJICTBA TOHKO-
IUIEHOYHBIX TE€TEPOCTPYKTYP Ul HPUOOPOB IIEKTPOHUKHU U (POTOHHUKH.

2. B pe3yabTare u3y4eHusi AMCUMILIMHBI 00y4AIOLIUIACH 10JIKEH

Obaadoams CIeNyOIMU KOMIETCHIIUSIMHU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUN TMpoliecC B CO-
OTBETCTBHUHU C PETJIAMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA Ui U3MEPEHUSI OCHOBHBIX
napaMeTpOB TEXHOJIOTUYECKOTO TpoLecca, CBOMCTB chIpbst U mpoaykiun (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE pelIeHusl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTHH C YUETOM 3KOJIO0-
THYeCKUX nocieacTBuil ux npumenenus (11K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUia TEXHUKU 0€30MacHOCTH, POU3BOJCTBEH-
HOM caHUTapuu, MOKapHOW OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBATh Ia-
pameTphl MPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, LIIyMa,
U BUOpaImu, ocBereHHocTH padounx mect (ITK-5);

- CIOCOOHOCTBIO MPOBOJUTH AHAJIHM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OICHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBISBIISATH M YCTPAHSTh OTKJIOHEHHS OT PEKHUMOB pabOTHI TEXHO-
JIOTHYECKOT0 000PYI0BAaHHUS U MapaMeTPOB TexHoorndeckoro npouecca (IK-11);
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3namy:

—  Knaccuduxanust MeToJJ0B MOJYYCHUs TUICHOK B TEXHOJIOTUSAX reTepo(a3HbIX MICHOYHBIX
CTPYKTYp AJIst TPrOOPOB AIIEKTPOHHUKHU B (POTOHHKH.

— Kunaccudukanus obopynoBaHusl A MOJYYEHHUS IUICHOK B TEXHOJOTHSX rerepoda3HbIX
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB NEKTPOHUKHU U POTOHUKH.

—  OcCHOBHBIE ATaIBl MPOSKTUPOBAHUS MTPUOOPOB IEKTPOHUKH HA OCHOBE reTepoda3HbIX riie-
HOYHBIX CTPYKTYP.

— TexHonoruyeckue M SKCIUTyaTallHOHHbIE TPEOOBaHUS K 000OpPYIOBAaHUIO JUIsSl POU3BOICTBA
rerepo@a3HbIX IIEHOYHBIX CTPYKTYP.

—  DakTophl, ONpENeNSIONUe TEXHOJIOTMYECKHE IMOTEPH NPU IPOHU3BOJCTBE reTepodasHbIx
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB NEKTPOHUKHU U POTOHUKH.

Ymems:

—  @opmynupoBaTh TpeOOBAaHUS K TEXHOJOTUYECKOMY OOOpPYIOBAHUIO /ISl MOJIy4YEHUs reTe-
po(a3HBIX MIEHOYHBIX CTPYKTYP A7l IPUOOPOB SIEKTPOHUKH U (DOTOHUKH.

—  OcyuecTBisTh BBIOOP METOJOB U 0OOPYIOBAHMS JUIsl MPOU3BOACTBA reTepodasHbIX Iuie-
HOYHBIX CTPYKTYP UIsi IPUOOPOB AIIEKTPOHUKH U (POTOHHKH.

—  CocTaBisTh KOMIIOHEHTbHI TEXHOJOTUYECKON TOKYMEHTALUU C YYETOM COBPEMEHHBIX OTEYe-
ctBeHHBIX (OCT, 'OCT) u 3apy6exnbix cranaaptos (SEMI).

Braoemy:

— MHWudopmanueir 0 COBpeMEHHBIX U MEPCIEKTHUBHBIX METOJaX MONYy4eHUS TOHKOIUIEHOYHBIX
TeTePOCTPYKTYP M1 PA3IMYHBIX PUOOPOB ANEKTPOHUKU U (POTOHHKHU.

— Hudopmarueid Mo OCHOBHBIM THIIAaM TEXHOJIOTMYECKOTO 00O0pyHOBaHUS mpH (popMupoBa-
HUH TOHKOIICHOYHBIX TE€TEPOCTPYKTYP ISl PA3IIUYHBIX TPUOOPOB IEKTPOHUKH B (POTOHH-
KM BaKyyMHBIMH METOJaMHU.

3. Kparkoe conep:kanue JIUCHUIIUHBI:

Knaccudukanus mMeTonoB noyydyeHus: rerepoas3HbIX IICHOYHBIX CTPYKTYp Ha OCHOBE
aMOp(HBIX, TOJTUKPUCTAUIMUECKUX, MOHOKPUCTANINYECKUX U AMUTAKCHATIBHBIX TJICHOK.

BaxyymHbIe METO/IBI IOJTYYEHHUS TOHKHUX IJIEHOK. TE€XHOJIOTUU BaKyyMHOTO TEPMHYECKO-
ro pacnbsuieHus. [IpsmMoe M KOCBEHHOE PE3UCTHBHOE HcIapeHne. KOHCTpyKIMM MCIapuTelIeH.
TpeboBaHus K MaTepHajgaM UCHapUTeNIe U KOHTEHHEpOB. DJIEKTPOHHO-TYyYEBOE paclbUIEHHE.
JlnuaHogokycHble nymku. [lymku Ilupca. TexHomorum muiieHed A7 3J€KTPOHHO-ITY4€BOIO
pacnbuieHust. MHAyKIMOHHOE pacnbuieHue. KoHCTpyKTHBHBIE 0COOEHHOCTH M 00JIaCTh MpUMe-
HeHus. JIazepHoe ucnapenue. XapakTepucTHKa YCTAHOBOK U TpeOOBaHUS K 000pYI0BaHHUIO.

TexHonorusa pacublieHUs MaTEPUAIIOB MO ACHCTBUEM HEHUTPAIbHBIX U 3aPSKEHHBIX Ya-
ctull. PaBHOBecHass W HEpaBHOBECHAs, BBICOKO- W HHU3KOTEMIEpaTypHas Iia3ma. Boibr-
aMIepHas XapaKTepUCTHKA pa3pAnoB. TexHoiaorus AMOJHOrO, TPUOAHOTO U MAarHETPOHHOIO
pacnbuieHusl. MarHeTpoHbsl MOCTOSTHHOTO Toka U BU marnetponsl. MoHHO-TIIIa3MEHHOE pacIibl-
neHue. PeakTuBHOE MOHHO-IITIa3MEHHOE pacnbluieHne. oHHO-IIydeBoe paclbuieHue. PeakTuBHOE
MOHHO-JIy4€BOE pacHblUIeHHE. TEeXHOIOTMHA MUILIEHEN JIJIs1 MOHHOTO U IIJIA3MEHHOTO PaCIIbIICHUS.

TexHOoDO0rUs XUMHUYECKOro pas3foKeHHs mapa. BeIOOp TEXHOIOTHYECKUX MaTepHajoB M
KOHCTPYKTUBHBIE OCOOE€HHOCTH DPA3JIMYHBIX BapUaHTOB METOAA. TeXHOJIOTrHs OMHAPHBIX CYJb-
(UAHBIX MOIYIPOBOAHUKOB. Y CJIOBHUS MOJTYUYEHUS MOJIH- U MOHOKPUCTAIUTMYECKUX CTPYKTYP.

TexHOomornsa XMMHYECKOr0o pa3joKeHHs Iapa IpU MOHMWKEHHBIX TEMIIEpaType W JaBie-
Huu. HoMmeHkiatypa cioes, nosydaeMelx 1o texHosnornd LT-LPCVD. TexHonorust OKCUAHBIX
CJI0€B JUJIsl HAHOPA3MEPHBIX CTPYKTYP.

TexHoIOrng XMMHUYECKOTO Pa3yIoKEHUs METAIIIOPTaHUYECKUX COEIMHEHUN B BaKyyMe.
Homenkiiatypa MeTalsiopraHnyecKuX COEUHEHUM, NCITONb3YEMBIX IS ITOYYEHUS CIIOEB METO-
JIOM pa3lioKeHUsl MeTaJuiopraHudeckux coequHeHuil B Bakyyme (MOCVD). KoncrpykTuBHbIE
O0COOCHHOCTH BAaKyyMHOTO OOOpYIOBaHUS ISl MHOTOCIOMHBIX T'€T€POCTPYKTYp, MOIydaeMbIX
metogom MOCVD.
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[Tonsitue mpowusBojcTBa. TexHonoruueckas CTPYKTypa BaKyyMHOTO MPOU3BOJICTBA.
[Ipou3BOACTBEHHBIE U TEXHOJIOrHYeCcKue nporecchl. COCTaBHbIE YaCTH TEXHOJIOTHYECKOTO MpPOo-
1ecca: oneparus, o3uis, yCTaHOBKA.

OCHOBHBIE THITBI TEXHOJOTHIECKOTO 000pYAOBaHUS AJIsI CO3/aHUS KOHTPOJIUPYEMOU at-
Mochepsl B TEXHOJOTHYECKUX arperarax. CUCTEMbI CO3/IaHUs TIpeABapUTeIbHOrO Bakyyma. Cu-
CTEMBI MACTISTHOM U 0e3MaciITHON OTKa4Ku. CHCTEMBI CO3/IaHUS BBICOKOTO U CBEPXBBICOKOTO Ba-
kyyma. Cucremspl nutro3oBaHus. CHCTEMbl aBTOMAaTHUUYECKOTO TOJEPKaHHUS TOTOKOB pabodmMx
ra3oB IIPU HU3KHUX U CBEPXHU3KHUX JABJICHUSIX.

OCHOBHBIE aCIEKThl U OCOOCHHOCTH HAHOAJICKTPOHMKH. HaHOpasMmepHbIe CTPYKTYpHBIC
KOMITOHEHTHI. 30HJIOBbIE TEXHOJOTUU. MeXaHUUeCKHEe U3MEPUTEIbHBIE YCTPOHUCTBA C BBICOKOM
paspemaronieil U IeTeKTUPYIOIIECH CITOCOOHOCTHIO.

HanorexHosiornyeckre KOMIOHEHTBI COBPEMEHHOM 3IEKTPOHUKU. KOHBEKTMBHBIE CH-
CTeMbl OXJaXJeHHs. 3aKoH Mroppess U peKypcuBHasi cucteMa TpyOornpoBoaoB. KoHCTpykius
HaHooxJyaauTels. OXJakaaronas eMKOCTh B MaKpPOCKOIMMYecKoM oObeMme. TokompoBoasiue
JOopoxKU. M3omupyromiye ClIoM M KOHTaKThbl TYHHEIUpPOBaHHUsA. Molylupyemble TyHHEIbHbIE
MEPEXObI.

4. O0beM y4eOHOH JUCHUIJIMHBI

BCEI'O 6 cemecTp 7 cemectp
Bunasr yue6HOM paboThI
B3au. | Baka- | B3au. | B aka- B B axka-
e. JIEM. e. IeM. | 3ad.el | JeM.
yacax gacax yacax
OO0mast Tpy10eMKOCTb 1M CHHUILIH- 6 144 4 144 2 72
HBI 110 YYeOHOMY IJIaHY
AyIUTOpHBbIE 3aHATHSA: 15 32 15 32 - -
Jlexuuu (Jlek) 1 32 1 32 - -
[Tpaktuueckue 3ansatus (I113) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bua konrpous: JK3a-
1 36 - MeEH - -
36
BCEI'O 6 cemecTp 7 cemectp
Bunel yaeOHol pabo- | B 3ager- | Bacrpo- | B3ader- | Bactpo- | B3auer- | Bacrpo-
THI HBIX e/IH- HOM. HBIX e/IH- HOM HBIX €/TH- HOM
HUTAX gacax HUIAX gacax HUTAX qacax
Oo6mas Tpynoem-
KOCTh JUCIAILIHHBI 6 162 4 108 2 54
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHSA- 15 27 15 27 i i
THSI:
Jlexum (Jlek) 1 24 1 24 - -
[IpakTudeckue 3aHs-
w3 (IT3) 0,5 12 0,5 12 - -
CamocrosiTeJbHasA
paGora (CP): 3,5 81 1,5 45 2 54
KypcoBoii npoekT 1 27 - - 1 27
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Buj xonTpoas: 1 27 1 3K32a7M e - -

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«O0opynoBaHMeE U OCHOBBI IPOCKTHPOBAHMS NPeANPUATHI 10 IPOU3BOJACTBY OBEJIHUPHBIX
martepuasioB» (b1.B./[B.5.3)

1. Heab AUCHMILIMHBI — OCBOCHHE CTYACHTAMU TEXHOJIOTUHU MIPOU3BOJICTBA FOBEIUPHBIX
MaTepHajioB U €€ anmapaTHOro CONPOBOXKICHHS, 000pYIOBaHUS A padOTHl C MPUPOAHBIMUA U
HCKYCCTBEHHBIMHU IOBEJTUPHBIMU KaMHSIMU - MEXaHHYECKOH 00padoTKoi, MOIU(UIIMPOBAHUEM
CBOICTB (00Jaropa’kKuBaHUEM), POCTOM MCKYCCTBEHHBIX KPUCTAJIJIOB.

2. B pe3yabTrare n3ydyeHus QJUCHUILIMHBI 00y4AI0UIUIICS T0JKEH

Obaadoamse CIENYIOMAMA KOMIETCHITUSIMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMYECKUN TpOIecC B CO-
OTBETCTBUHU C PETJIAMEHTOM M MCIOJIb30BaTh TEXHUUYECKHE CPEJCTBA ISl U3MEPEHUs OCHOBHBIX
HapaMeTpOB TEXHOJIOTMYECKOTO MPOIecca, CBOMCTB Chipbs U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIIeHUsl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOLIECCOB, BHIOMPATh TEXHUYECKUE CPECTBA U TEXHOJIOTUU C YUE€TOM KOJIO-
rHYECKUX nocneacTBuil ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30MaCHOCTH, POU3BOJCTBEH-
HOW CaHWUTapuH, NOXKApHOW 0E30IaCHOCTH M HOPMBI OXPaHbI TPY/Aa, U3MEPSATh U OICHUBATH Ma-
pamMeTpsbl MPOU3BOJICTBEHHOIO MUKPOKJIMMATa, YPOBHS 3allbUICHHOCTH U 3ara30BaHHOCTH, IIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO NPOBOJIUTH AHAINU3 ChIPbSl, MATEPUATIOB U TOTOBOM HPOAYKIIHH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATh OTKJIOHEHUSI OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOT0 000pYI0BaHUS U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

3namy:

-OCHOBHBIE TEXHOJIOTUYECKUE CXEMBbI U OCHOBBI MPOEKTUPOBAHUS ITPOU3BOJICTBA IIPU pa-
60Te ¢ IPUPOAHBIMH U UCKYCCTBEHHBIMHU IOBEJIMPHBIMU MaTEpUaTaMu.

-Meroapl MexaHM4eCKON 00pabOTKH, MOAM(ULIMPOBAHUS, MOIYYEHHUS] HCKYCCTBEHHBIX
KPUCTAJIJIOB U MAaTEPUAJIOB IOBEJINPHON ITPOMBIIIIIEHHOCTH.

-IIpuHIUIBI TPOEKTUPOBAHUS U AEATEIBHOCTH MPEANPUATHI IO IPOU3BOICTBY FOBEIHP-
HBIX KaMHEH U MaTepHaJIOB.

Ymems:

-Mcnonp3oBath 000py10BaHKE 17151 0OpaOOTKH FOBETUPHBIX KAMHEH U MaTepUaoB.

- MoauduuupoBaTh CBONCTBA I0BETUPHBIX MaTEPHUAJIOB.

- BoiOupath ontumanbHble TEXHOJIOTMU IPU 00paboTKe MOHOKPUCTAJIIOB.

Bnaoemy:

- HaBpikoM 00paboTKH NMPUPOIHBIX U UCKYCCTBEHHBIX MOHOKPHCTAIIJIOB.

3. Kpartkoe cogep:xanue JTUCUMIIMHBI

Paznen 1. TexHonorus o6paboTku

1. Bsenenue. Onpenenenre NpUpoOAHbIX IOBEIUPHBIX KaMHel u MarepuaioB. CoBpeMeH-
Has TexHU4eckas kinaccudukanus u np. Llenu u 3agaun. OCHOBHbIE TOHATHS.

2. TlpoexTupoBaHHMe MPOW3BOJICTBA MO 00pabOTKE FOBEIHPHBIX KamMHel. TexHomormye-
CKHE€ CXEMBI ITPOU3BOJICTBA U UX anmnapaTHoe BorulomeHue. [loonepanuoHHbIil XpoHo-
METpax.

3. PacnmioBouHble M MOAPE3HbIE CTAHKH U MHJIBL [IpUHIMIT AEHCTBUS U OCHOBHBIE TEX-
HUYECKHE XapaKTEPUCTUKH.

4. lllnudoBanbHbe CTAaHKU - MPUHLUMUI JEHCTBHS W OCHOBHBIC TEXHHYECKHE IaHHBIC.
['pyb6ast o6aupka, numdoBanue U noaupoBanue. U3NYECKUA CMBICT TIPOIIECCOB, Ma-
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TepHaJbl U OCHACTKA.

5. Tlpomecc wm3rotoBneHUs KaOomioHOB. Pa3merka, pacmuiioBKa, Hakieika, oOaupka,
nundoBanue U noiaupoBaHue. opmbl KabomOHOB. OCOOEHHOCTH M3TOTOBJICHUS Ka-
OOLIOHOB U3 Pa3HbIX MaTEpUAJIOB.

6. Tumbl orpanounsix npucnocobsenuit. [Ipouecc orpanenus. Pazmerka, pacnuioBka u
3aganue Gopmbl. Hakieiika u nepekieiika. OrpaneHue u MoJIMpoBaHUE KOPOHKH H T1a-
BUJIbOHA. [IpoMbIBKa U ymakoBKa orpaHeHHbIX KamHeill. dopma orpaHEeHHBIX KaMHEH.
Pacuer u onTuMH3aIMs ONTHKY U TEOMETPUU OTpaHeHHBIX KamHel. [lonsTre o ¢anrta-
3UHHBIX (hOpMax OrpaHKH. TeXHOJIOTHS U3rOTOBIECHUS Kp-17 u Kp-57.

7. T'onroBka. U3roroBnenue mapos. Ceepienue. Mo3zauka. Pe3n0a o kamMHIo, pakoBUHE,
kocTu. TexHosorus, marepuaibl U obopyaoBanue. HoBble mepcrieKTUBHBIE METObI
00paboTKu.

8. Kontponp xadectBa 00pabOOTKH, OCHOBHBIE METOABI M ocobeHHOocTH. OOOpyIOBaHME
JUIsL KOHTPOJISl KauecTBa.

9. OcobeHHOCTH OpraHu3aluy NPEIIPUITUN T0 00pabOTKe U MPOU3BOACTBY IOBEITUPHBIX
KaMHel U MaTtepuanoB. TexHuka 6€30MacHOCTH U yTUIIN3alusl OTX0/I0B IIPOU3BOJICTBA

Paznen 2. TexHosorus o0naropaxiuBaHusl.

1. Bsenenue. OmpezneneHue KaueCTBEHHBIX XapaKTEPUCTUK MPUPOJHBIX KPUCTAILIOB.
[ToHsiTHE O COPTHOCTU U KPUTEPUU BbIAEICHHS COPTOB MarepuanoB. Knaccuduxarms
METOZ0B MOJU(PHUIMPOBAHUS KAYECTBEHHBIX XApPAKTEPUCTHK IOBEIUPHBIX MOHOKPH-
ctayioB. dusnueckue, XUMHUYECKHE U (PU3UKO-XHUMHUYECKHE METO/bl MoaudUIupoBa-
HUSl CBOWCTB NPUPOJHBIX MOHOKPUCTAJIJIOB. Y CIIOBHUS IPOBEIEHUS MPOLIECCOB, ONpe-
nensomue GpakTopsl METOAOB U MX ammaparypa. O6naropakxuBaHue MPUPOTHBIX MO-
HOKpHCTaUI0B. MoaupuUIIMpoBaHUE IparoleHHbIX KaMHel (anmas, candup, usympyn u
ap.). MonudunmpoBanue 0BETUPHBIX KamHed 2, 3 u 4 kateropuu. DKOHOMUYECKas
1eJIECO00Pa3sHOCTh MOAM(DUIMPOBAHHS, BBIOOP METOMOB osnaropaxusanns HA PA3ITHMUHBIX
npuMepax.

2. OcoOEHHOCTH OpraHM3allMM W TEXHWKa 0€30TMacHOCTH MPEeINpUsTHi U JabopaTopuii
Mo 00JIaropaXkKMBaHUIO U MOJUGMUIIUPOBAHUIO CBOWCTB MPHUPOAHBIX U UCKYCCTBEHHBIX
IOBEJIMPHBIX KaMHEW U MaTepuasoB.

3. TlpoexTupoBaHue MPOU3BOJCTBA MO OOJATOPAKMBAHUIO IOBETUPHBIX KaMHEH U MaTe-
puanoB. OcOOEHHOCTH pa3pabOTKUA TEXHOJOTUYECKHX CXEM IMPOU3BOJICTBA U pacyeT-
HBIX CXeM MOJIU(DUIIMPOBAHUS PA3TUYHOTO OBEITHUPHOTO CHIPbSI.

Paznen 3. TexHosorus AparoieHHbIX MOHOKPUCTAIIIOB

1. Bgenenue. llenu u 3a1aun moay4eHHUs IOBETUPHBIX MaTepuanoB. OU3HKO-XUMUYECKHE
OCHOBBI IIPOLIECCOB CHUHTE3a LIMXTHl U POCTa MOHOKPUCTAIOB. PacruiaBHbIe METObI
pocTa I0BEMPHBIX MOHOKPUCTAIIOB. PacTBOp-paciuiaBHble METOJIBI pOCTa M MCHOJb-
3yemasi amnmaparypa. [uaporepManbHble METOABI pocTa . YCIOBHSA, OCOOCHHOCTH,
(Gu3XuUMHS MPOIIECCOB, ammnaparypa U OCHacTKa. XMMHYECKHE METOJbl CHHTE3a IOBe-
JUPHBIX MaTepuajoB (Ha MpUMepe omalia, MalaxuTa U OUPIO3bI).

2. TlpoexTupoBaHMe MPEANPHUATHH 1O POCTY U MPOU3BOJICTBY FOBEITUPHBIX KAMHEH U Ma-
TepuanoB. KubepHeTnueckue OCHOBBI ONITUMHU3AIMH TEXHOJIOTHUECKOTO MpoIiecca.

4. O0beM y4eOHOH JUCHUIJIMHBI

BCEI'O 6 cemectp 7 cemectp
Bunast yueOHoM paboTh
B3au. | Baka- | B3au. | B aka- B B axka-
en. JIEM. en. JeM. | 3a4.el | JIEeM.
qyacax Jacax . gacax
OO0masi Tpy10eMKOCTb 1M CHUILIH- 6 144 4 144 2 79
HbI 110 Y4eOHOMY ILJIAHY
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AYAUTOpPHBIE 3aHATHS: 1,5 32 15 32 - -
Jlexuunu (Jlek) 1 32 1 32 - -
[Tpaxtrueckue 3ansatus (I113) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3,5 112 1 60 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bun konTpoJs: IK3a-
1 36 - MeH - -
36
BCEI'O 6 cemectp 7 cemectp
Buns! yueOHolt pabo- | B 3auer- | Bacrpo- | B3auer- | Bacrpo- | B3auer- | Bacrpo-
THI HBIX e/IH- HOM. HBIX CJIH- HOM HBIX €/IH- HOM
HUIAX gacax HUIAX yacax HUIAX qJacax
OO0mas Tpynoem-
KOCTh IMCHMILINHBI 6 162 4 108 2 54
10 y4eOHOMY ILIAHY
AyauTOpHBIE 3aHSA- 15 27 15 7 i i
THSI:
Jlexuuu (Jlek) 1 24 1 24 - -
[IpakTuueckue 3aHs-
Tus (IT3) 0,5 12 0,5 12 - -
CamocrosiTeJibHast
pa6ora (CP): 3,5 81 1,5 45 2 54
KypcoBoii npoekT 1 27 - - 1 27
Buna xourposs: 1 27 1 3K3237M e - -

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«Hcnoab3oBanue 1uarpamMm (pa3oBbIX paBHOBECHH NPHU CHHTE3e
MaTepuanos 3aeKTpoHukw» (b1.B./[B.6.1)

1. eab aucuumiuHbl — GOPMUPOBAHUE Y CTYIEHTOB OakajgaBpuara MpeAcTaBIeHUN O
METO/AX YIpPaBICHUS ABICHUSIMHU Ae(peKToo0pa3oBaHMsl B KPUCTAIUINYECKUX (a3ax, o
Croco0ax CMHTE3a KPUCTAJJIOB C 3aJlaHHBIM YPOBHEM J1€(DEKTOB U jKeTaeMbIMU CBOM-
CTBaMH

2. B pe3yabTare n3yyeHusi JTUCHUTLIMHBI 00YYAKOMIMICS T0JKEH:

Obaadoams CIeayOIUMU KOMIETCHIIUSIMHU:

—CMOCOOHOCTBIO NMPOBOJIUTH AHAIMU3 CHIPbS, MAaTE€pPHAIOB U TOTOBOI
IIECTBIIATH OLIEHKY pe3ynbTaToB aHaau3a ([TK-10);

—T'OTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (PM3MYECKUX TEOPHH ISl PEIIeHUs BO3-
HUKAIONMX (PU3MYECKUX 3a/ady, CaMOCTOSITEILHOIO NMPHOOpeTeHHs (PU3MUECKUX 3Ha-
HUH, JUIs1 TOHUMaHUs IPUHIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM UYHUCIIE BBIXO-
JSIIIAX 32 MPeAesbl KOMIIETEHTHOCTH KOHKpeTHOro Harpasienus (I[1K-19);

3namo:

- TEpPMOJIMHAMHYECKHE OCHOBBI TOCTPOCHUS JMarpaMM (pa3oBbIX PABHOBECHIA;

- KJ1accu(UKalKsl OCHOBHBIX THUIIOB IMarpaMM U B3aUMOCBS3b MEXKIY HUMU;

- TOTIOJIOTUYECKHE OCOOEHHOCTH JUarpaMm ¢ (hazaMu XUMHUYECKUX COCTUHEHUH.

Ymems:

- aHAIM3MPOBATh MEPBUYHYIO HH(POPMALIHIO JUIS TIOCTPOSHUS AUarpamMm (pa3oBbIX paBHO-

MPOYKIUH, OCY-
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BECHUI;

- IPOBOJUTH OLEHKY JOCTOBEPHOCTU JKCIEPUMEHTAIBHBIX JAHHBIX IS Pa3HOPOIHBIX

auarpaMM (pa3oBbIX PABHOBECHH;

- COIVIACOBBIBATH PA3HOPOIHBIE IHArPAMMBbI

- JOCTpauBaTh HEJOCTAOLINE IPOEKIMHY U CEYEHUS 110 KYCOYHO-OTPBIBOUHONW MH(OpMa-

MU U PA3HOPOJHBIM 3KCIIEPUMEHTAIbHBIM JIaHHBIM.

Braoemy:

- TEpPMUHOJIOTHEN Ipu (POPMHUPOBAHUU clloBecHOTro onucanus P-T-x nuarpamm

- HaBbIKaMu ToctpoeHust P-T-x quarpamm 6uHapubeix cuctem, P-T, T-X u P-X mpoekmuit

U CEUCHUIM;

- HaBbIKaMM aHaJIM3a OIUOOK npu nocrpoenuu P-T-x auarpamm OuHapHbIx cucrem, P-T,

T-X u P-X npoexuuii 1 ceyeHuil Ha OCHOBE 3KCIIEPUMEHTAIbHBIX JaHHBIX.

3. KpaTtkoe coaep:xaHue TUCHMILIHHBI

Paznen 1. TepmonuHaMU4ecKue YCIOBUS YCTOMYUBOCTH (a3.

[TonsTHE KBa3UCTATHYECKOTO Mpoliecca. Y paBHeHue I 'nooca-/Irorema. I'ereporennas cu-
cTema. YclloBUsl paBHOBecHUs (pa3 B reTeporeHHoN cucreMme. VIHTEeHCUBHbBIE U 3KCTEHCHUBHBbIE I1a-
pameTpel. COnpspKEHHBIE NMapaMeTpbl. BapuaHTHOCTD FeTEpOreHHOW CUCTEMBI. Y pPaBHEHUS CBsI-
3H. Y CIOBHS YCTOWYMBOTO PaBHOBECHS (ha3bl U TETEPOTeHHON CHCTEMBI.

Paznen 2. OOuue cBeeHus 0 AMarpaMmax COCTOSHUS.

OU3NKO-XUMUYECKas CYIIHOCTh auarpammbl cocTosiHusl. Cucrtema koopauHar. Bapuant-
HOCTb CHCTEM, H300paXkaeMbIX Ha AMarpamme cocTosiHus. HomeHkiaTypa quarpaMM COCTOSIHUSL.
[{enn Ka4eCTBEHHOI'O aHAJIU3a JUarpaMmM COCTOSTHUSA.

JluarpamMmbl COCTOSIHUSI B KOOPAMHATAX «MHTEHCUBHBIN napaMeTp | — MHTEHCUBHBIN Na-
pametp 2». BapuanTHOCTH cucTeM, N300pakaeMbIX JUHUEH U TOuKoil. OOl BU AHarpaMMbl
COCTOAHMS. UYMCIIO JTUHUM, UCXONAIIMX W3 HOHBAPUAHTHOM TOYKU. B3auMHOe pacrnosoxeHue
JIMHUM, BBIXOASIIUX U3 HOHBapuaHTHOU Touku. [IpaBuno CpeitHemakepca. COOTHOILIEHHE MEX-
Jly SKCTEHCUBHBIMH ITapaMeTPaMu B TOUKE IKCTpEMyMa JIMHUHU. Touka 0OpbIBa JIMHUU.

JlnarpaMMbl COCTOSIHUSI B KOOPJIMHATAX «UHTECHCUBHBIN ITApAMETP — SKCTCHCUBHBIN I1a-
pameTp». BapnantHocTs cuctem, nzobpakaembIx Ha nuarpamme. Omnpenenenne KOHHOBL. Pac-
YeT YKCIIa IMHUHM Ha IHarpaMmMax.

Paznen 3. OcHOBHBIE THUITBI HOHBAPHAHTHBIX PAaBHOBECHH B OMHAPHBIX CHCTEMaX.

HonBapuanTthbie paBHoBecusi 1 tuna. HonBapuanTHbele paBHOBecust 2 tuna. Hecrexuo-
metpuueckue (assl 1 ux orodpakenue Ha P-X u P-T muarpammax. P-T-X nuarpamMmel kak co-
BOKYITHOCTb 3aKOHOMEPHOCTEW, ONPEIEIAIOINX YCIOBHS CHHTE3a KPUCTAIIIOB JKEIAEMOro CO-
ctaBa. TepMOAMHAMHUYECKUH aHAIN3 MPUYHH, ONPEeNIONUX BUI 00J1aCTU TOMOT'€HHOCTH U €€
IIOJIOKEHUE Ha AUarpaMMe COCTOSHMUSL.

Paznen 4. P-T-X-Y nuarpamMMsl TPOWHBIX CUCTEM.

OcHOBHbBIE CBEJIEHHs O CBOMCTBax TpeyronbHuka ['m6oca. [locTtpoeHne n3oTepMuuecKux
ceuenuit P-T-X-V nuarpamMmel TpoiiHo# cricteMbl. MOHOBapuaHTHBIN TpeyroibHUK. OcOOEHHO-
CTU TPUAHTYJISALMSA IIPU IOCTPOCHUH H30TepMuueckux cedeHuit T-X-Y npoexkuuu P-T-X-V aua-
rpaMMbl TPOMHOW CHCTEMBI.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHbIx B akanem.

Bunael yue6HOM paboThI eANHULAX yacax
O0mas TpyA0eMKOCTb JMCIUILIMHBI 10 Y1eOHOMY ILIAHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlexruu (JIek) 1 32
[Tpaxtrueckue 3ausatus (113) 1 32
CamocrosiTesbHas padora (CP): 2 80
Bua KOHTpOJIA: 3a4eT ¢ OLEeHKO - -
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B 3agetnsix | B actponowm.

Bupl yaeOHOM paboThI eIIMHUIIAX qacax
OO0masi TPy10€eMKOCTh JMCUUILUIUHBI 110 Y4e0HOMY ILUIaHy 4 108
AyIUTOpPHBbIE 3aHATHS: 2 54
Jlexuunu (Jlek) 1 27
[Tpaxktrueckue 3ansarus (I113) 1 27
CamocrositesbHas padora (CP): 2 54

Buj KoHTpOJISI: 324€T ¢ OLeHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«I'emMmosorus» (b1.B.J1B.6.2)

1. Hesab aucuunanHbl — 00y4eHHUE CTYJIEHTOB OCHOBHBIM 3HAHUSIM, YMEHUSM, HABBIKAM
B JMArHOCTUKH W KJiaccU(UKAIMK IOBEIMPHBIX KaMHEW, MATepUaloB C MO3ULIUU (UIXUMHUH
TBEPJIOTO TeJa UM TeMMOJIOTHU. B pa3zaenax MUCHUILIMHBI PACKPBIBAIOTCS OCHOBHBIC MOHSTHUS
TEeMMOJIOTH KaK HayKd O IOBEJHMPHBIX KaMHSX, JaHbl Pa3IMYHbIe THUIbI KIacCU(pUKALUMA (TeMMO-
JIOTUYECKasl, TPOMBIIUICHHAS, TEXHOJIOTHYECKasi U JIp.), MPUBEJACHBI OCHOBHBIE METO/IbI TUATHO-
CTUKH U W3Y4YEHUs MPUPOJIHBIX MOHOKPHUCTAIIJIOB, AAHO JIETaJIbHOE OMUCAHUE MIPUPOIHBIX MOHO-
KPUCTAJUIOB B COOTBETCTBUU C COBPEMEHHOW CHUCTEMaTHUKOW. B mpomomkeHue nporpaMmsl 00y-
YEHUs OCYILECTBIIIECTCA NEPEXO B U3JI0KEHUU MaTepuaia Kypca OT IPUPOAHBIX K TaK Ha3bIBae-
MBIM MOJIU(DUIIUPOBAHHBIM (0071aropoKeHHBIM) TTPUPOIHBIM U HCKYCCTBEHHBIM MOHOKPHCTAJ-
JaM ¥ MaTepHuaiaM.

2. B pe3yabTaTe M3y4eHUus1 JUCHUILINHBI 00y4aroMiics J0JKeH

Obaadoams CleqyOIUMU KOMIETCHIIUSIMHU:

—CIOCOOHOCTBIO TIPOBOJIUTH AHAIIU3 CHIPhSi, MATEPUATIOB U TOTOBOM MPOIYKIIUH, OCY-

IIECTBIIATH OLIEHKY pe3ynbTaToB aHaau3a (ITK-10);

—TOTOBHOCTBIO HCIIOJIH30BAaTh 3HAHUSI OCHOBHBIX (DU3MUECKUX TEOPUH ISl PEelIeHUs! BO3-
HUKAOIMUX (U3MYecKuX 3a7ad, caMOCTOATEIBHOTO MpHOOpeTeHHs (PHU3NYEeCKHX 3Ha-
HUM, JJI IOHUMAHUS TPUHITUIIOB PaOOTHI TPUOOPOB M YCTPOUCTB, B TOM YHCIIE BBIXO-
JSIIUX 3a MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

3namy:

- CoBpeMeHHbIE (PU3UKO-XUMUYECKHE METO/IbI UCCTIEIOBAHUS U TUarHOCTUKH

FOBEJIMPHBIX KAMHEH.

- O0mIre NPUHIMIBI KJIacCU(PUKAIIUU TPUPOTHBIX, TPArOIIEHHBIX

MOHOKPHUCTAJUTMYECKUX KaMHEH ¥ 3HATh UX TPYIIIIHI.

-O1eHOYHbBIE TapaMeTPhl FOBETHPHBIX KaMHEH U MPUHIUIIBI CEPTUDUKAINH.

Ymemn:

- [Tonp30BaThCsI TEMMOIOTUYECKUMU TIPUOOPAMU B ONIPEIENISITh CBONCTBA IOBETUPHBIX

KaMHEeH.

- OnpenensaTh KaYeCTBEHHbIE XapaKTEPUCTUKUA TPUPOIHBIX JPArOLIEHHBIX MOHOKPHUCTAII-
JIOB.

Braoemy:

- HaBpikaMu TuarHOCTUKU TPUPOIHBIX MOHOKPHCTAIIIIOB IO COBOKYITHOCTH CBOMCTB.

- HaBbikamu ompeneneHusi GU3NYECKUX U XMMHUYECKUX CBOWCTB MPUPOIHBIX U HCKYC-
CTBEHHBIX IOBEJIMPHBIX KAMHEH U MaTEPUAJIOB, a TaK )K€ OMPEIEISITh UX KaUeCTBEHHBIC XapaKTe-
PUCTHUKH.

3. Kpartkoe cogep:xanue JTUCUMIIHHbBI

Mopyns 1. BBegenue B reMMoIIOTHIO.

1. Beenenue. [Ipupogabie AparoieHHbIE MOHOKPUCTAIIIBI KAK OOBEKT HCCIIeI0BaHNUs
remmosioruu. llenn u 3amauu, oOBEKTHI U METOIBI MCCIEAOBAaHUN (BU3yallbHBIE, HHCTPYMECH-
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TaJbHBIC), IPUOOPHI, armmaparypa.

2. [TpuHIMIBI KTaccU(DUKAIMHA TPUPOIHBIX JAPATOIEHHBIX MOHOKPHUCTAIIIOB, COBpE-
MeHHbIe Kiaccupukanuu. [ToHATHE «IparoleHHbI KaMeHb» B pa3jMuYHbIX acrektax. [IpaBuna
CIBJO (MexayHapoHas KoH(penepamus no BeITUPHBIM KaMHSM, U3ICTHIM U3 cepebpa, anma-
3am u )xemuyry). Oraomenue Poccun k CIBJO.

3. OU3NKO-XUMHUYECKUE CBONCTBA MPHUPOJHBIX JIPArolCHHBIX MOHOKPHUCTAIIIOB
(uBeT, G1eCK, TBEPIOCTH, INIOTHOCTh, ONTHYECKUE CBOMCTBA, aOCOPOIMs, OCOOCHHOCTH), BHU3Y-
QITbHBIC U MHCTPYMEHTAJIbHBIC METOJbI qUarHocTuku. [Ipubopsl, anmaparypa (MUKPOCKOT, M-
MEPCHUOHCKOTI, MOJIIPUCKON, pedpakTOMETp, CHEKTPOCKOI, auxpockon, Y®P-mammna). LleHTpsl
OKpackH, crieKTpooToMepHs U oreHka 1Beta o cucreme GIA.

Moayns 2. [IpupoaHbie 10BETUPHBIE MOHOKPUCTAILIIBI .

4. [TpuponHbIe OBETUPHBIE KaMHH (TEMMOJIOTHUECKAs XapaKTEPUCTHUKA, METObI
uACHTU(DUKAIINK, MECTOPOXKICHHS): aaMa3, Mpo3payuHble (OrpaHOYHbIE) IOBEIUPHBIE KaMHU (TP.
KOpyH[a, Tp. Oepuiuia, Xpu300epuiI, IIIHUHENb, TP. TpPaHaTa, rp. KBapia u JIp.); HEIPO3padHbIe

(FOBEITMPHO-TIOICIIOYHBIC) KAMHHM: OJIAarOpOHBIN onall, Oupro3a, HeppuUT, KaIEUT, XPH30-
npas, Ja3ypuT u JIp.

5. OpraHoreHHbI€ IOBEIUPHBIE MaTepUaNbl (KEMUYT, MEepPIaMyTp, SHTapb, KOPaLl U
Ip.); TEMMOJIOTHUYECKAsT XapaKTePUCTHKA, METOJIbI TUarHOCTUKH.

Monynb 3. MoauduimpoBaHHble TPUPOIHBIE MOHOKPUCTAILITBI.

6. OO6uaropaxuBaHus MPUPOIHBIX JAPATOIEHHBIX MOHOKPUCTAIUIOB. METOIBI MOIH-
bunupoBaHus M AMATHOCTUYECKUE MPHU3HAKUA O0JIaropakuBaHMsI, CIOCOOBI paclO3HABAHUS
00J1arop0KEHHBIX KaMHEH.

Monynb 4. UckyccTBEHHBIE aHAJIOTH MTPUPOJAHBIX MOHOKPUCTAIIIOB U UX UMUTAIUH.

7. [TpOMBINIIICHHBIH POCT MCKYCCTBEHHBIX aHAJIOTOB MPUPOTHBIX MOHOKPHCTAILIOB,
TpeOoBaHUS K BhITyckaeMoi mpoaykiuu. Mcropudeckas cripaBka O pa3BUTHH MPOMBIIIIIEHHOTO
CHUHTE3a M POCTa JAPAroleHHBIX KaMHEH, OCHOBHBIE METO/ABI pocTa. O0IaCTH NMPUMEHCHHSI HC-
KYCCTBEHHBIX aHAJIOT'OB MPHUPOJIHBIX KaMHEH, X JOCTOMHCTBA M MPEUMYIIECTBA Mepe MPUPOI-
HBIMH KaMHSIMH.

8. Haubonee mmpoko pacmpocTpaHEHHbIE HCKYCCTBEHHBIC IOBEIMPHBIE KaMHU, HX
TEeMMOJIOTHYECKasl XapaKTEePUCTUKA, METOJbl HJICHTU(UKANNU, KIFOYEBBIC JTHATHOCTUYCCKUE
MPU3HAKU OTIUYHS UCKYCCTBEHHBIX FOBETUPHBIX KaMHEH OT MPUPOAHBIX. OUPMBI-TTIOCTABIIUKH.

9. Wmuraruu. Buasl uMutanuii (M3 MPUPOIHBIX, HCKYCCTBEHHBIX MaTEPHAIIOB, CO-
CTaBHBIE KAMHH); CLIOCOOBI M METO/IbI pACIIO3HABAHUS UMHUTALIUN.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auerHbIX B akazgem.

Bunpr yue6HOM paboTh eqUHUIIAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) 1 32
[IpakTuueckue 3anstus (I113) 1 32
CamocrositesbHas padora (CP): 2 80
Buj KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

B 3auernbix | B actponoMm.
Bunael yue6HOM paboThI eANHULAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 108
AyIUTOpPHBbIE 3aHATHS: 2 54
Jlexuuu (Jlek) 1 27
[Tpaxtrueckue 3ausatus (113) 1 27
CamocrositesbHas padora (CP): 2 o4
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\ Bua KOHTpOJIA: 3a4eT ¢ OLeHKO \ - \ -

AHHOTanuA padoyeil NpOrpaMmbl AU CHUNIMHBI
«Metoabl ucciienoBanus marepuanos poronuxkn» (b1.B.J1B.7.1)

1. Heab AucuMmiInHbl — GOPMUPOBAHUE ONPEACTICHHOr0 00beMa 3HaHUIM U He0OXO0U-
MBIX HaBBIKOB, JOCTATOYHBIX JJIsI CAMOCTOSITEIIBHOTO BEIOOpA METO/a aHAIM3a Pa3IUIHBIX MaTe-
puasioB (OTOHUKU (MOHOKPHUCTAIIOB, CTEKOJ, KOMIIO3UTHBIX U THOPUAHBIX MaTEpHUAaJOB), B 3a-
BHUCHUMOCTH OT KpyTa pPelIaeMbIX UCCIEA0BATEIbCKUX 3a/1a4.

2. B pe3yabTrare nu3ydyeHus QJUCHUILIMHBI 00y4AI0UIUIiCH JO0JKEH

Obaadams CIENYIOIMA KOMIETCHITUSIMH:

- CIIOCOOHOCTBIO MCIIOJIb30BATh MpaBUila TEXHUKU 0€30MacHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOXKApHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPy/a, U3MEPATh U OLCHUBAThH Ia-
pamMeTphl IPOU3BOJCTBEHHOTO MUKPOKJIMMATA, YPOBHS 3aIBUICHHOCTH M 3aTa30BAHHOCTH, IIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOCHHWIO W JKCIUTyaTallMd BHOBb BBOJUMOTO OOOPYIOBaHUS
(IIK-8);

— CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUI0, oAOUpaTh 000py-
JIOBaHHWE, TOTOBHUTH 3asABKU Ha NMpHoOpeTeHne u peMoHT obopynoBanus (I1K-9);

— CIIOCOOHOCTBIO MPOBOJIUTH AHAIU3 CHIPhS, MAaTEPUATIOB U TOTOBOM MPOAYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3ysbTaroB aHanu3a (ITK-10);

- CIIOCOOHOCTBIO TUTAHUPOBATHh W MTPOBOJUTH (PH3UYECKHE W XMMHYCCKHE KCIICPH-
MEHTBI, IPOBOUTH 00pabOTKY UX PE3yIbTaTOB M OIICHUBATH MOTPEITHOCTH, BEIBUTATH TUIIOTE-
3bl U YCTAHABJIMBATh IPAHULIBI UX MPUMEHEHHUS], IPUMEHSATh METObl MATEMAaTUYECKOTO aHAIN3a
U MOJICTTUPOBAHMUS, TEOPETHUECKOTO U dKCIepuMeHTanbHoro uccienoBanus (ITK-16);

— TOTOBHOCTBIO TPOBOJIUTH CTaHAAPTHBIE U CepTU(UKAIMOHHBIC UCIIBITAHUS MaTe-
pHaoB, U3eIHid U TexHomornueckux mpoieccon (ITK-17);

3namy:

- COBPEMEHHOE COCTOSHHME B OOJACTH HMCCIEI0BaHUS CTPYKTYPbl U COCTaBa MOHOKpH-
CTaJUIOB.

- TEOPETHUYECKHE OCHOBBI U KJacCH(PHUKAIMI0 METOAOB aHalM3a, 00JacTh MX MPHUMEHeE-
HUSI, BO3MOKHOCTH U OTPAHHUYCHUSI.

- YCTPOWCTBO M (PYHKIIMOHATbHBIE BO3MOXHOCTH OOOPYIOBAaHMS, HCIOIB3YEMOTO IS

aHau3a.

Ymems:

- UHTEPIIPETUPOBATH PE3YJIHTATHI aHATN3a MAaTEPHAIOB PACCMOTPEHHBIMHU B KypCe METO-
JTaMH.

- CpaBHUBATh U COTOCTABJISATH PE3YIHTATHl UCCIICIOBAHMS MAaTEPUATIOB PAa3HBIMU METO-
JTaMH.

- BBIOMpPATh METO/I aHAIM3a UCXO/Isl U3 TIOCTABICHHBIX 337a4 UCCIIEOBAHMS U XapaKTepH-
CTHK MCCIIEyEMOT0 MaTepHuaa.

Bnaoemy:

- HaBBIKAMHU MCIOJIb30BAaHUSI METOJIOB aHaIM3a IS PEHICHUS MPAKTUYECKUX HaydHO-
HCCIIEIOBATENIbCKUX 3a/1au.

3. Kparkoe comepxxanue Q11 CHUIITTHHbBI

1. Brenenue. Knaccudukarus MeTo0B GU3HKO-XUMHYECKOTO aHAIIN3A.

2. Tepmuueckue MeTojbl aHanuza. Tepmuyeckuilt W aupdepeHnanIbHO-TePMUIECKUN
METO/Abl aHaMM3a. TepMorpaBUMeTpuueckuii u auddepeHnInaTbHO-TEPMOTrPAaBUMETPHUICCKUI
metoabl aHanuza. OOopynoBanue ansi tepmorpaduu. TpeboBaHus K 3TajgoHam. Bun KpuBbIx
ATA u TT'A. ®akropsl, Bustomue Ha Bua kpuBbix JTA u TI'A. TepmorazoBontomMomeTpuyie-
ckuil anaiu3. TepMosIeKTpOMEeTpUYECKUN aHanu3. [unaToMeTpuyecKuii aHamums.
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3. Meroasl uccaeloBaHUsA CTPYKTYphl MarepuaioB. PeHTreHo¢a3oBblii U pEHTTEHO-
CTPYKTYPHBIN aHa/IN3. B3auMonelcTBUE PEHTIEHOBCKOIO U3JIy4eHHUs C BELIECTBOM. Y paBHEHUE
Bynbga-bparra, npasuna Jlays. [IpyHInnel 1 BO3MOXXHOCTH METOJa MOPOIIKa, 000pyA0BaHHE,
pacuer audpakrorpamm. OnpesencHue KaTeropuu, CHHIOHUH, MapaMeTPOB PEIIETKH, PEHTIe-
HOBCKOH IJIOTHOCTH KPUCTAJUIOB. BiusiHMe pa3MepoB 4acTUI] HA PEHTI€HOBCKYIO TU(PAKIHIO B
Hux. [lomnonpodunbueiii Meton PutBenbaa. CoBpeMeHHbIE METOABI KOMITBIOTEPHOTO pacyera
nudpakTorpamm.

4. Ontuueckas cnektpockonus. CHeKkTpsl MOIVIOIIEHUS M TpomnyckaHus. PaccesHue.
OxctuHKiMs. CedeHus MonIoleHus. J(nana3oH npo3payHocTy MaTepuana. BiausHue Ha normio-
[IEHUE KPHUCTAUIOB M CTEKOJI MPUMECEH MEPEeXOHBIX U PEAKO3eMeNbHbIX HOHOB. CriekTpodo-
TOMETPBI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBbIN PEHTIC€HOCIEKTPAIbHbBIM MUKpOAHAIIU3.
Teoperuueckne OCHOBBI MeToJa. BropuuHble M 0OpaTHOpAacCEsTHHbIE JIEKTPOHBI, XapaKTepH-
CTHUYECKOE M3Ty4eHHue. Y CTPOCTBO MUKpoaHam3aTopa. VccienoBanue moBepxHOCTH, (Ha30BOTO
U 3JIEMEHTHOTo cocraBa. OCOOEHHOCTH MOArOTOBKM 00pa3uoB. TpeboBaHuUs K 3TaloHaM. DMHC-
CHOHHBIH MUKPOCHEKTPAIBHBIA aHAIN3 C JIA3EPHBIM 0TOOPOM IpoObl. KauecTBeHHBIH 1 KOTHYe-
CTBEHHBIM SMHCCHOHHBIA aHaIU3. YCTPOMCTBO Ja3epHOro MUKpoaHanuzaTopa. Moaudukanuu
METO/A.

6. HMccnenoBanuss MarepuajloB METOJAMHU ONTHYECKONM MUKpockonuu. BozmoxHocTH
ONTUYECKOTO aHaju3a. BHUIBI MUKpOIpEnapaToB M CIIOCOOBI MX NMPHUTOTOBIEHUS. M3ydeHue
MaTEpUaIOB B IUIOCKO-TIOJISPHU30BAHHOM IAPAJUICIIBHOM, CXOIALIEMCS U OTPaKEHHOM CBETE.
MeTtonbl U3MEpeHUsI MOKa3aTelsl MPEJIOMIIEHNS U30TPOIHBIX U aHU30TPOIHBIX MaTEpUAIOB.
M3mepeHne MHUKpPOTBEPAOCTH MaTepuanoB. lccienoBaHue HanpsHKEHUH IOJISPU3ALMOHHO-
onTUYeCKUM MeTo oM. OO60pyI0BaHKE JUIsl ONTHYECKUX MCCIEA0BAHUM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3auerHbIX B akazgem.
Bunpsl yaeOHOM paboThI eIMHHLIAX Jacax
O01masi TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 5 180
AyIHMTOpHBIC 3AHATHS: 2 64
Jlexuuu (Jlek) 1 32
JIaGopatopusbie pabotsl (JIP) 1 32
CamocrosiTesbaas padora (CP): 2 80
Buja KoHTpoJIs: IK3aMeH 1 36

B 3auerHbIX B actponom.
Bunast yueOHol paboTh eAMHULAX yacax

O01asi TPy10€eMKOCTh IMCHMILUIMHBI 0 Y4eOHOMY IJIAHY 5 135
AyIHMTOpHBIE 3AHATHS: 2 54
Jlexumu (Jlek) 1 27
JlaGopatopusbie pabotsl (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Buja koHTpoOJIsSi: DJK3aMeH 1 27

AHHOTAIUSA NPOrPAMMBbI Y4eOHOW TUCUUIIMHBI
«MeTtoabl uccie10BaHNsI MaTepuaioB iekTpoHukn» (b1.B./1B.7.2)
1. Heab aucuuniauubl — GOPMHUPOBAHKUE OIMPEACIICHHOTO 00beMa 3HAaHUM M HEOOXO M-
MBIX HaBBIKOB, JOCTAaTOYHBIX JJII CAMOCTOSITEIIBHOTO BEIOOpA METO/a aHAlIM3a Pa3IUYHBIX MaTe-
pHAJIOB 3JIEKTPOHUKH (MOHOKPHUCTAUIOB MOJYIPOBOJHUKOB, KOMIIO3UTHBIX U THOPHUIHBIX MaTe-
pHUaJIOB), B 3aBUCUMOCTH OT Kpyra pelaeMbIX UCCIIE0BATENbCKUX 3a/1a4.
2. B pe3yabTraTe nu3ydyeHUus QUCHUILIMNHBI 00y4aI0UIUIiCS T0JIKEH
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Obaaoams cleqyOIUMU KOMIETCHIIUSIMHU:

— CHOCOOHOCTBIO MCHOJIB30BaTh NMPAaBUIIA TEXHUKH O€30MacHOCTH, MPOU3BOJICTBEH-
HOW CaHWUTapuH, NOXKapHOU 0E30IacCHOCTH M HOPMBI OXPaHbl TPYAa, U3MEPATh U OLCHUBATH I1a-
paMeTpsl MPOU3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, ITyMa,
u BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOGHHUIO U JKCIUTyaTalli BHOBb BBOJUMOIO O0OpYIOBaHHS
(IIK-8);

— CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO, MOAOUpaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU HA IIPHOOpeTeHre U peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO TPOBOJIUTH AHAIU3 CHIPhS, MAaTEPUATIOB U TOTOBOM MPOAYKIIHH,
OCYILECTBIIATH OLICHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO TUIAHUPOBATH U NMPOBOANUTH (PU3UUECKUE M XUMHUYECKHE IKCIEPH-
MEHTBI, IPOBOJUTH 00pabOTKY UX PE3yJIbTATOB M OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIOTE-
3Bl M YCTAHABJIMBATh TPAHUIIBI UX MPUMEHEHUS, IPUMEHITh METObl MaTEMAaTUYECKOTO aHAIN3a
U MOJICTUPOBAHUS, TECOPETHUECKOTO U IKCIIEpUMeHTaIbHOro nccienosanus (I1K-16);

- TOTOBHOCTBIO NMPOBOJNUTH CTaHIAAPTHBIE M CEPTU(UKAMOHHBIC UCTIBITAHUS MaTe-
pHAaJIOB, U3JICNUii U TexHoJorndeckux npoueccon ([1K-17);

3namy:

- COBPEMEHHOE COCTOSHHE B 00JaCTH MCCIENOBAHMS CTPYKTYPHI M COCTaBa MaTepHAIIOB
SIEKTPOHUKHU.

- TEOPETUYECKHE OCHOBBI M KJIACCH(PHKAIMIO METOJIOB aHAJIM3a, 00JacTH MX NPHMEHeE-
HUS1, BO3MOKHOCTU U OTPAHUYECHUSI.

- YCTpOMCTBO M (h)YHKIIMOHAJILHBIE BO3MOXKHOCTH OOOpYIOBAaHUS, UCIIOIB3YyEeMOTrO JUIs

aHajn3a.

Ymems:

- UHTEPIIPETUPOBATH PE3YJIbTATHl aHAIM3a MAaTEPUATIOB PACCMOTPEHHBIMHU B KypCe METO-
JIaMU.

- CpaBHUBATh U COMOCTABIIATH PE3YNbTaThl UCCIEIOBAHUS MATEPUATIOB PAa3HBIMU METO-
JIaMU.

- BBIOMpATh METOJ aHAJIM3a UCXOJs U3 MOCTABJICHHBIX 3a/1a4 UCCIIEI0BaHMs U UCCleaye-
MOT0 MaTepHana.

Braoemy:

- HaBbIKAMHU MCIIOJIb30BaHMSI METOJIOB aHajW3a JJsl pEelICHHUs MPAKTHUYECKUX HAy4HO-
HCCJIE0BATEIbCKUX 3a/au.

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

1. Beaenue. Kitaccuduxanus MeTo0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue MeTonbl aHanu3a. Tepmudeckuil u nuddepeHInaIbHO-TEPMUYECKHMA
METO/bl aHanu3a. TepMorpaBUMeTpuueckuid U U depeHInanTbHO-TePMOrPaBUMETPUIECKUN
MeToabl aHanmmza. O6opynoBanue st tepmorpaduu. TpeboBaHus K dTanmoHaM. Buj KpHuBBIX
ATA un TT'A. ®axropsl, Baustone Ha Bug kpuBblx JITA u TI'A. TepMmorasoBonroMoMeTpuye-
CKUH aHan3. TepMO3IIEeKTPOMETPUYECKUH aHaln3. J(HIaTOMETpHUYEeCKU aHaIHU3.

3. Meroasl HCCIENOBaHUS CTPYKTYpbl MaTepuanoB. PeHTreHo(a3oBbId W PEHTTEHO-
CTPYKTYpHBIM aHanu3. B3anMopelicTBue pEHTTEHOBCKOTO M3JIyUYEHUS C BEIIECTBOM. Y PaBHEHHE
Bynbda-bparra, npasuna Jlays. [IpyHIunsl 1 BO3MOKHOCTH MeTO/1a MOPOIIKa, 000pyA0BaHueE,
pacuer audpakrorpamm. OnpeseneHre KaTeropuu, CHHIOHUH, MapaMeTpOB PEIIETKH, PEHTre-
HOBCKOM IJIOTHOCTH KPUCTAJJIOB. BiusiHUe pa3MepoB 4acTHI] HA PEHTTEHOBCKYIO AU(PPAKIUIO B
Hux. [lonmnonpodunsubiii meton PutBenbaa. CoBpeMeHHbIE METOBI KOMITBIOTEPHOTO pacyera
nudpakTorpamm.

4. Ontuueckas cnektpockonus. CHeKTpsl MOIVIOIIEHUs U TpomyckaHusd. PaccesHue.
OxcruHkMs. CedeHust norjonieHus. J(nanazon npo3pavyHocTd Marepuaia. BiusiHue Ha morio-
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IIEHUE KPUCTAIOB M CTEKOJI NMpPUMeECEH MEepeXOJHbIX U PeaKo3eMeIbHbIX HOHOB. CriekTpodo-
TOMETPBHI.

5. DNeMEeHTHBIA aHaIu3. DIIEKTPOHHO-30HI0OBbIA PEHTIEHOCIIEKTPAIbHBIA MUKPOAHAIHU3.
Teoperuueckrne OCHOBBI MeTOJa. BTopuyHble M 0OpaTHOpACCESHHBIC JIEKTPOHBI, XapaKTepH-
CTMUYECKOE U3JIy4yeHue. Y CTpocTBO MUKpoaHan3aTopa. VccinenoBanue noBepxHOCTH, (a30BOro
U 3JIEMEHTHOTO cocTaBa. OCOOEHHOCTH MOATOTOBKH 00pa3uoB. TpeboBaHUs K 3TalioHaM. DMHC-
CHOHHBI MUKPOCHEKTPAJIbHBIM aHAIN3 C JIa3epHBIM 0TOOPOM IpoObl. KauecTBeHHBIH U KoIHue-
CTBEHHBIM AMHCCHOHHBIA aHalN3. YCTPOMCTBO Ja3epHOr0 MUKpoaHanu3aTopa. Moauduxanum
MeTo/a.

6. MccnenoBanusi MarepuajloB METOJaMU ONTHUYECKON MUKpockonuu. Bo3moxHOocTH
ONTUYECKOIo aHanu3a. Bulpl MUKpoIpenapatoB M CIOCOObI UX NMPUroToBiieHHs. M3ydyeHnue
MaTepUajoB B IUIOCKO-TIOJISPU30BAHHOM IAPAJIEIIBHOM, CXOISALIEMCS U OTPaKEHHOM CBETE.
Mertonbl u3MepeHusl MoKa3aTells MPEIOMIIEHUs U30TPOIHBIX M AHU3O0TPOIIHBIX MaTepHUasoB.
N3mepenre MHUKPOTBEPIOCTH MaTepuanoB. lcciienoBaHue HaNpsHKEHUM MOJSPU3ALMOHHO-
ONTUYECKUM MeTo oM. O60pyA0BaHHE )il ONITUYECKUX UCCIIEIOBAaHUI.

4. O0beM y4eOHOH JUCHUIJIMHBI

B 3aueTHBIX B akanem.
Bunel yueGHOI paboThI €AUMHULAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) 1 32
JlabopaTopusie padoTsi (JIP) 1 32
CamocrositesbHas padora (CP): 2 80
Bupa koHTpOJISI: IK3aMeH 1 36

B 3auerHbIx B actponom.
Bunpt yueOHOI pabOThI €IUHULIAX yacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0HOMY IUIaHY 5 135
AyAUTOpHBbIE 3aHATHSA: 2 94
Jlexnum (Jlek) 1 27
JlabopaTtopusbie padoTsi (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bupa koHTpOJISI: IK3aMeH 1 27

4.5. llpaktuxku (b2)

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«YuyeOHasi MPAKTHUKA: MPAKTUKA 110 MOJY4YeHHIO NIEPBUYHBIX NPO(PeCcCHOHATBHBIX YMEHUH
1 HABBIKOB, B TOM YK CJI¢ IEPBUYHBIX YMEHUI M HABBIKOB HAYYHO-UCCICA0BATEIBCKOM Je-
sareabHocT» (b2.Y.1)

1. IleJb NPAKTUKHU I10 TOJTYYEHUIO NEPBUYHBIX MPO(ECCHOHATBHBIX YMEHHH U HaBBIKOB
(yueOHOI1) — moslydeHue CTyJeHTaMH OOLIUX IMPEACTaBICHUI 00 TEXHOJOTUSIX pOCTa KpUCTAJ-
JIOB U TOJIyYEHHs] MAaTepUAJIOB JIEKTPOHUKH, 3HAKOMCTBO € pabOTON MpPEANPHUATHNA U TEXHOJIO-
TUYECKHUX JTMHUM MO U3TOTOBJIECHUIO U3/ UX 3TUX MAaTEpPHAIOB, a TAK)KE MOJIyYeHHUE MepBUY-
HBIX TPO(PECCUOHATBHBIX YMEHUN U HABBIKOB IYTEM CAMOCTOSITEILHOI'O TBOPYECKOTO BHIMOIHE-
HUS 3a]1a4, TOCTABJIEHHBIX MPOrPaMMON MTPAKTUKH.

2. B pe3yabTare NpoxoxkaeHusi y4eOHOi NPAKTHKH CTYACHT J0JIKeH

Obnadams cnenyromumu npodeccuonanbabiMu komnerennusamu: [1K-1, 2, 3,4 5, 6, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3namo:
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— OCHOBHBIE CIIOCOOBI POCTa KPUCTAIIIOB,;

— OCHOBHBIE CITOCOOBI M TEXHOJOIMUYECKHE MapaMeTpbl IPOU3BOJICTBA U3AEIHH IIEKTPOHUKH U
HAHODYJICKTPOHUKH;

Ymemu:

— OIpeAeiATh BUJ U Ha3HAYCHUE MATEPHAIIOB DJIEKTPOHUKH,

Bnaoemnw:

— KOMIUIEKCOM NEepBOHAYAIBHBIX 3HAHUHM M TPEACTaBICHUI 00 OpraHu3aly MPOU3BOCTBA
MaTepUasoB EKTPOHUKU U U3EJINN HAa UX OCHOBE;

— HaBBIKaMH U3JIO’KEHUS IOJyYECHHBIX 3HAHUW B BUJE OTYETA O NMPOXOKAECHUH IIPAKTHKH, OIH-
CaHMs UCXOJHBIX MAaTE€PHUAJIOB, TEXHOJIOIMUYECKON CXEMBI IPOU3BOICTBA, KOHTPOJIS KauecTBa
TOTOBOM MPOYKLUH.

3. Kparkoe cogep:kaHue y4eOHON NPAKTUKH

VYuyebHas mpakTHKa MPOBOAUTCS B 4 cemecTpe B (hopMe TEOPETUUECKUX 3aHATUH U JKC-
KypCHil.

1. O3HakomJIeHHME C HCTOpPUEH NIPOU3BOJCTBA MOHOKPUCTAJUIOB, APYTMX MaTepUalOB
AIIEKTPOHUKHU U U3ZEIUN HAa UX OCHOBE, IPUPOJHBIMU MaTe€pHalaMH, UCIIOJIb3YEMbIMU JJIsl 3TUX
een.

Kpucrannsl 1 uX MECTO B HCTOPUU YETIOBEUECTBA.

Tumnbl 1 BUIBI MaTepuanoB 31EKTPOHKH. IlepcriekTuBbI pa3BUTHS (YHKIIMOHAIBHBIX Ma-
TEPUAJIOB 3JIEKTPOHUKH.

[Tocemenne TeMaTHYeCKUX IKCIIO3ULIUI MYy3€€B U BBICTABOK.

2. Tlocemenre AeMCTBYIOMUX NPEAIPUATHN 110 IPOU3BOACTBY MAaTEPUAJIOB 3JIEKTPOHUKH
U (OTOHUKHU U U3/I€IUN Ha UX OCHOBE.

O3HaKkoOMJIEHHE C OCHOBHBIMH TEXHOJIOTUYECKHMH CTaJUAMU U crocobaMu pocTa Kpu-
CTAJIJIOB U TPOM3BOJACTBA MaTepUalOB AJIEKTPOHMKH, CBOMCTBAMHM H3JEIMIl M 0ONacTAMU HX
IIPUMEHEHHS.

3. O3HakoMJIEHHE C MEpPCHEKTUBHBIMU HAYYHBIMU pa3paboTkamMHu B 00JacTH CO3JaHUS
MaTepHaJoB AIEKTPOHUKHU U GoToHuKHU. [locemenre HaydHbIX TabopaTopuil Kadeap U 3HaKOM-
CTBO C OpraHu3anuei paboTsl B UCCIIE0BATENIBCKOM J1AOOPATOPHUH.

4. IToaroToBKY OT4ETa O MPOXOKACHUU YUEOHOM MPAKTHKH.

TpeboBanusi, mpebsABIsEMble K HATMCAHUIO U MPEACTABICHUIO OTYETA.

KonkperHoe conep:kaHue ydeOHON MPaKTHUKU ONpeAessieTcs C y4eTOM BO3MOXHOCTEH U
MHTEPECOB Kadeapbl, OpraHU3yIoIIel MPaKTUKY, U TPUHUMAIOIEH OpraHU3aliH.

4. O0bem y4eOHOM NPAKTHKH

. B 3auetnpIX | B akanmem.
Bunet yue6HoI paboThl
eAMHMIIAX qacax
OO0mas TpPyA0EMKOCTb JUCIHHILIMHBI 10 Y4eOHOMY IVIAHY 3,0 108
CamocrositesibHas padora (CP) 3,0 108
CamocTosTeIbHOE MONYYEHUE U OCBOCHHWE 3HAHWW, YMEHHU 30 108
Y HAaBBIKOB B COOTBETCTBUHU C IIPOTPAMMOM '
Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -
. B 3aueTHbIx B actpo-
Bunsl yueOHoM paboThI
€AUHUIAX | HOM. Hacax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 0 Y4e0HOMY IIAHY 3,0 81
CamocrositensHas padora (CP) 3,0 81
CaMocTOATEIbHOE MONTYYEHHE U OCBOEHUE 3HAHUN, YMEHMU 30 81
Y HaBBIKOB B COOTBETCTBHUU C TPOTPAMMOI1 '
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Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

AHHOTAaIUs padoyeil MPorpaMMsbl JUCHHIJIHHBI
«IIpou3BoaCcTBEHHAs MPAKTHKA: MPAKTHKA 10 MOJYYeHHI0 NPodeccHOHATbHBIX
yYMeHHii U onbITa nNpodeccuoHaJbHOM AesaTeabHocT» (B2.11.1)

1. Heap nNpakTUKM MO MOJIYYCHHUIO MPO(ECCHOHANBHBIX YMEHHM U OMbITa Mpodeccruo-
HAJILHOW JIESTEIbHOCTH (IIPOU3BOICTBEHHOMN ) — MPAKTUYECKOE U3yYCHNE TEXHOIOTHUECKUX 1IHK-
JIOB TMPOU3BOJICTBA MAaTEPUAJIOB JIEKTPOHUKU U (POTOHUKHU, CTPYKTYPBI MIPEANIPUATHS, METOJIOB U
0COOEHHOCTEH yHpaBJeHUs MPOU3BOACTBEHHBIM ImporeccoM. DopMupoBaHue y 00ydaromerocs
CIIOCOOHOCTH OCYIIECTBIISTh TEXHOJOTHUYECKHM MPOLIeCC MPOU3BOACTBA MAaTEPUAJIOB B COOTBET-
CTBUU C PErJIAMEHTOM.

2. B pe3yabTraTe u3ydyeHust JUCHHUILIMHBI 00yYAIONIUIICA 10JIKEH

Obradoams cnepyromumMu npodeccuoHanbHbiMU KommereHusamu: [1K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 17, 18, 19, 20.

3uams:

— TEXHOJOTMYeCKHE TMPOLECChl U OCHOBHOE TEXHOJIOTUYECKOE O000pYJOBaHHE,
UCIOJIb3YEMOE B ITPOU3BOJICTBE MAaTEPUAIOB AIEKTPOHUKU U (POTOHUKH;

—  OCHOBHBIE TIPUHIIMIIBI, METOABI ¥ (OPMBI KOHTPOJISI TEXHOJIOTUYECKOTO TIPOIIecca 1 Kaye-
CTBa MPOYKITHH;

— OCHOBHBIE HOPMAaTHBHBIC JJOKYMEHTHI [0 CTaHAAPTH3ALUHN U CePTUPHUKAIUH TPOTYKIIUH
MPEANPUATHIN 110 IPOU3BOJICTBY MaTE€PUAIIOB JIEKTPOHUKH;

— TpaBWwiIa  TEXHUKH  0€30MacHOCTM W MPOU3BOJICTBEHHOH  CAHHUTApHUH;
OPTaHHU3AIMOHHYIO CTPYKTYPY MIPEIIIPUATHS;

Ymemy:

— WCIIOJIB30BaTh TEXHUYECKUE CPEACTBA LI H3MEPEHHS OCHOBHBIX MAapaMEeTPOB TEXHO-
JIOTHYECKOTO MPOIECCa, CBOMCTB CHIPhS M MPOIYKIIMH MIPEIIPUATHI 110 IPOU3BOJICTBY MaTepHa-
JIOB DJIEKTPOHUKH;

— aQHANM3UPOBATh TEXHWYECKYIO JOKYMEHTAllMIO, pEaTM30BBIBATH Ha MPAKTHUKE
TpeOOBaHUSI HOPMATHUBHON JOKYMEHTAIIHH.

Braoemy:

— MeTOJIaMHU MPOEKTUPOBAHUS TEXHOJOTUUYECKHUX JIMHUK U TI0JI00pa TEXHOJIOTHYECKOTO
000pyI0BaHus1, METOJaMH YIIPABIEHUS TEXHOJIOTMUYECKUMHU MTPOIIECCaMH MPOU3BOJICTBA;

— CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUECKHH MPOLIECC B COOTBET-
CTBUU C PETIIAMEHTOM.

3. Kparkoe comepxxanue Q11 CUUIITTHHbBI

[Tpou3BoACTBEHHAS IPAKTHKA COCTOUT M3 JIBYX JTAIOB:

— O3HAaKOMJICHHE C TEXHOJOTHeH TPOU3BOJCTBA MOHOKPHCTAIJIOB, MAaTEepUAIOB
DIIEKTPOHHKH;

— MPAKTUYECKOE OCBOEHHE TEXHOJOTMYECKHX MPOIECCOB M METOJIOB WX KOHTPOJS Ha
KOHKPETHOM TPEINPHUITHH (MHIUBHIYATLHOE 3a/IaHUE).

1. O3HakomIleHHE C TEXHOJOTHEeH MPOM3BOACTBA MOHOKPHCTAJUIOB, MaTepUaOB JJIEK-
TPOHHUKHU OCYIIECTBISIETCS B BUIE SKCKYPCHH Ha MPEINPUATHS COOTBETCTBYIOMIETO MPOQUIISL.
[Tpu mocemieHny MPEANPUATHS U O3HAKOMIICHUS C €0 JEATEIbHOCTHIO O0YJArOIIMICS TOJKEH
coOpaTh MaTepuai, HeOOXOIUMBIN JIJIS IIOATOTOBKH OTYETA IO MPAKTHKE.

OT4eT 1o MpaKTUKEe BKIIOYACT:

- HCTOPUYECKYIO CIIPaBKY O MPEINPHUITHH;

- HOMEHKJIATYPY BBIITYCKaeMOU MPOAYKIIUH;

- BUJIbI 1 HOPMBI pacxojia ChIpbEeBbIX MaTEPUAJIOB;

- ONTUCaHKME OCHOBHBIX TEXHOJIOTHYECKHUX TEPEIeNIOB IPOU3BOICTBA;
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- METO/IbI ¥ (POPMBI KOHTPOJISI TEXHOJIOIMUYECKUX IPOLIECCOB;

- MEPOIIPUATHUS 110 YCTPAaHEHUIO OTKJIOHEHUH (HapyLIEeHUI) peKUMHBIX [1apaMETPOB pa-
60Tbl 000PYZI0BaHUS U TEXHOJIOTUYECKUX ITPOLIECCOB.

2. ITpakTH4ecKoe OCBOCHHE TEXHOJIOIMUECKUX MPOLIECCOB HA KOHKPETHOM MPEAIPUITUN
00y4aroIuicst OCYIIECTBIISIET B COOTBETCTBUM C MHIAMBUyalbHBIM 33aJJaHUEM 110 IIPAKTUKE, KO-
TOPOE BKJIKOYAET:

- U3y4€HUs] OCHOBHBIX CBOMCTB U 00JIaCTH NMPUMEHEHHMsI BBITYCKAeMOM MPOIYKIIHH;

- TpedoBanusi 'OCT P u npyroii HOpMaTuBHOMN JOKYMEHTALMM K KAYECTBY BbIITYCKaEMOM
IPOIYKLHH;

- U3y4YEHHE ChIPbEBBIX MAaTEPUAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4YEHHUE TapaMeTPOB TEXHOJIOINYECKOI0 Ipoliecca, MPeAyCMOTPEHHBIX B periaMeHTe,
Y METOJIOB €0 KOHTPOJIS;

- moApoOHOE ONMCaHUE BUAA U THUIA 00OPYIOBAHHUSA Ul OCYLIECTBICHUS KOHKPETHOTO
TEXHOJIOTMYECKOI 0 IIpolecca;

- IeicTBUS 0OCITYKUBAIOIIETO IEPCOHANA IPU YPE3BbIYAHBIX CUTYaIUSX.

[Ipu BBINIOJIHEHUN MHAMBUYAJIBHOTO 33JaHUSI CTYJIEHT JOJDKEH coOpaTh MaTrepHualbl 110
(U3UKO-XMMUYECKHM CBOMCTBaM MaTepUasoB, BBITYCKAEMBIX MPEANPHUITHEM, CTPYKTYpe Mpe-
NPUATHUS, METOJ]AM YIIPABJICHUS, CUCTEME CObITa TOTOBOM MPOIYKIIUH.

4. O0beM y4eOHOH JUCHHILIMHBI

. B 3agernbix | B akanem.
Bun yuebnoit paboTbl
eIMHMUII. yacax

OO0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 108
CamocrositesbHas padora (CP): 3 108
[Tocemenue npennpuaTuii O NPOU3BOJCTBY CHIIMKATHBIX 10 36
MaTepHuaioB '

PaboTa Ha npeAnpUsITHHN 110 HHIUBUAYAIBHOMY 33 JAaHUIO 1,5 54
[ToaroroBka u caada oT4eTa MO MPAKTHKE 0,5 18
Bua uTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOI - -

B 3ayernbix | B actpo-

Bu HOU padOThI

1 yueOHoii pado eIMHUII. HOM. Jacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IVIaHY 3 81
CamocrosiTesbHas padora (CP): 3 81
[Tocemenue npeanpusaTHil IO MPOU3BOJCTBY CHIIMKATHBIX 10 97
MaTepHuaioB '

PaboTa Ha npeANpUATHN 0 HHAUBUAYAILHOMY 3a/IaHUIO 1,5 40,5
[ToaroroBka u ciada oT4eTa MO MPAKTHKE 0,5 13,5

Bua UTOroBOro KOHTPOJIS: 3a4eT ¢ OLEHKOMH - -

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«[Ipexnunuomuas npakruka» (b2.11.2)

1. Heab NpaKTHMKM — 33aKpEIJICHUE TEOPETUUYECKUX 3HAHUM U MPAKTHUYECKUX HABBIKOB,
MOJIyUYEHHBIX B Mpoliecce 00yyeHus Mo mporpamme OakanaBpuaTa; NpHoOpeTeHne MPaKTHYEeCKO-
ro ombiTa paboThl ¢ UCTOYHHKAMHU HAYYHO-TEXHHUYECKON HH(POPMAINH, ONbITA MOCTAHOBKHU U
BBITMIOJTHEHHS] HAyYHO-UCCIIEIOBATENIbCKUX U MPOEKTHBIX 33]1a4; OBJIAZICHHE METOAOJIOTHEHN U Me-
TomaMu 00pabOTKU pe3ynbTaTOB HCCIENOBAaHUS; COOp, MOATOTOBKA M aHAJIN3 MaTEpUajIOB IO
TEMAaTHUKE BBIMTYCKHOW KBATM(DUKAITMOHHON pabOTHI.
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2. B pe3yabTaTe nNpoxoxkaeHus NpeIIunJoMHON MPAKTHKH CTYIEHT J10JI2KeH

Obaaoams cnepyommMu npodeccruoHanbubiMu kKommereHusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10,11, 16, 17, 18, 19, 20.

3uams:

— OCHOBBI OPT'aHU3ALMH U METOJOJIOTUIO HAYYHBIX UCCIIECIOBAHNN;

— COBpEMEHHbIE HayYHbIE KOHLENIIMH B 00JIACTH HEOPTaHUYECKOTr0 MaTepUaIOBEICHUS;

— CTPYKTYpPY M METOAbl YIPABJICHHUA COBPEMEHHBIM IIPOM3BOICTBOM MaTepUaJIOB
JIEKTPOHUKH.

Ymemo:

— paboTaTh ¢ Hay4YHbIMH TEKCTAMH, I10JIb30BaThCS HAYYHO-CIIPABOYHBIM aIlIlapaToM,
0(OPMIIATH pe3ysIbTaThl HAYYHBIX UCCIIEAOBAHMIA;

— UCIIOJIB30BAaTh  IIOJYYEHHBIE  TEOPETUYECKUE  3HAHMS I IPOEKTUPOBAHUS
TE€XHOJIOTUYECKUX JIMHUN IPEAIPUITHNA JIEKTPOHHON IIPOMBIIIIIEHHOCTH.

Braoemy:

— HaBBIKAMU CaMOCTOSATENIBHOM Hay4HO-UCCIIEOBATENILCKOM /1€ATEIbHOCTH, paboThl C
UCTOYHUKAMHU Hay4YHOU MH(pOpMaLuu, pedepupoBaHus HayYHbIX TyOJINKaLU;

— METOJIaMU IPOEKTHUPOBAHUSI OCHOBHBIX M BCIIOMOIaTEJbHBIX LEXOB IPOMU3BOJCTBA
MOHOKPHUCTAJZIOB, ~ MaTe€pHajoB  JJIEKTPOHUKM M (POTOHWKH, cCIOCOOaMH  pacyera
TEXHOJIOTUYECKOT0 000py10BaHHUS.

3. Kparkoe coaep:kanue npeIunIoMHOH NPAKTHKH

TemaTuka npesIUIIIOMHON MPaKTUKH CTYAEHTOB OakajaBpuaTa OIpenelisieTcsl TeMaTu-
KO WX BBIMYCKHOW KBaJU(HUKAIIMOHHONH pabOTBl M MOXET MpPOBOAUTHCS B HAy4YHO-
UCCIIEI0BATEIbCKOM HJIM MPOEKTHOM (opmare (Ipu BBHIIOIHEHUH HAy4YHO-UCCIIEN0BATEIbCKON
WJIM PacueTHO-IIPOEKTHOM pabOThl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas NpakTHKa IPOXOIUT B HAYUYHBIX J1a00paTOpUsX, TEXHOIOT U-
YECKUX MOJpa3/IelIeHusAX, NTHPOPMAIIMOHHBIX IIEHTpaX Hay4YHO-HCCIIEeI0BATEIbCKOW OpraHu3a-
UM WM B nabopatopusx Bbimyckatomeil kadenpsr PXTY um. 1. Y. MenneneeBa. CTyaeHTbI
3HAKOMSITCS C TeKyllel paboToi 1abopaTOpuu, OCBaUBAlOT METOJIbl CHHTE3a MaTepUasoB, Mpo-
BOJIAT OT/EJIbHbIE (PU3UKO-XUMHUYECKUE U TEXHOJIOTUYECKHE UCTIBITAHUS, IPUOOPETAIOT HaBBbIKU
MOMCKa HAyYHO-TEXHUYECKON MHpOopMaIuK U paboThl ¢ 6a3aMH JaHHBIX, YYaCTBYIOT B 00paboT-
K€ Pe3yJIbTaTOB UCCIIE0BAHMS U TIOJTOTOBKU MX K MYOJUKAIUH.

[IpenaunuomMHas MpakTHKa CTYJEHTOB, BBIOJIHSAIOMINX PACYETHO-IIPOEKTHYIO BBIMYCK-
HYIO KBAIM(UKALMOHHYIO paboTy, MPOXOAUT B MPOU3BOACTBEHHBIX 1I€XaX U TEXHUYECKUX OTHe-
JaxX MPOMBIIUIEHHOTO NpeanpusaTis. CTyIeHThl 3HAKOMSATCS CO CTPYKTYPOM MpEeAnpusiTUs, HOP-
MaTHUBHO-TEXHOJIOTMYECKON JTOKYMEHTALUEH, pErylaMEHTaMH MPOU3BOJACTBA, U3Yy4alOT CUCTEMY
MEHEI)KMEHTa M KadyecTBa MpoayKiuu. OCHOBHOE BHUMAHUE YIENSeTCs MPaKTUYECKHUM BOIPO-
caM (yHKIIMOHMPOBAHUS TEXHOJOTUYECKUX JIMHUI MPOU3BOJICTBA MPOAYKIMH, TpodieMaM aua-
THOCTUKH Opaka roTOBOM MPOIYKIUU M MEPOIPHUSATHSIM MO0 €ro YCTPaHEHUIO, BOIIPOCaM HHTEH-
cU(UKAIMU PaOOTHI TEMIIOTEXHUYECKUX arperaros.

Bo Bpems npoxoxaeHus NpeATUIIIOMHON MPAaKTUKK CTYIEHThI COOMPAIOT MaTepHAaIIbl 110
TEMaTHUKE BBIMTYCKHOW KBaJM(PHUKAIMOHHON pabOThI, aHAIM3UPYIOT UX, HAMEYarOT OCHOBHBIE
HaIpaBJIEHUS U 33/1a4u pabOThI, BbIPa0aThIBAIOT METOA0JIOTHIO PELICHHS 3TUX 33/1a4.

4. O0beM npeIuIIOMHON NPAKTHKHA

o B 3aueTHBIX B akagem.
Bunbr yue6HOM paboThI

eIMHHIIaX gacax
OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaHy 9 324
CamocrositesbHas padora (CP) 9 324

Bua KOHTpPOJIA: 32a4eT ¢ OLeHKOM — —
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. B 3auernsix | B actpoHOM.
Bunbl yueOHOM paboThI

eIMHUIIAX qacax
OO0masi Tpy10eMKOCTh NPAKTHKH N0 Y4eOHOMY IUIAHY 9 243
CamocrositesbHas padora (CP) 9 243

Buja koHTpOJISi: 3a4eT ¢ OlleHKOM - —

AHHOTaUUA padoyeil NIporpaMmmbl
«IIpon3BoacTBeHHASI MPAKTHKA: HAYYHO-HUCCJIe0BaTebckas padora» (b2.H.1)

1. leabp Hay4YHO-HCCIEI0BATENbCKONH padoThl — (GopmMupoBaHue MpodhecCHOHATBHBIX
KOMITETEHIIMM MMOCPEICTBOM IJIAHUPOBAHUS M OCYILIECTBIICHUS SKCIIEPUMEHTAILHON JESITEIIbHO-
CTH Ha OCHOBAHUU HM3YYEHHBIX AUCLUMUILINH, B TOM YHCJE CHEIHAIBHBIX, U CAMOCTOSTEIILHO U3Y-
YEHHOH MH(pOpMAIHH.

OCHOBHBIMU 3aJla4aMH JUCUUIUINHBI SBIISETCS MPHUOOPETEHNE HABBIKOB INIAHUPOBAHUS U
BBITIOJIHEHHSI HAYYHO-HCCIIEOBATEILCKON paboThl; 00pab0TKa, MHTEPIPETAMs U TPEICTaBIie-
HUE HayYHBIX PE3yJbTAaTOB; MOJArOTOBKA K BHIMOJHEHHUIO BBITYCKHOW KBaTH(UKAIMOHHON pado-
THI.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4al0 M IACH 10JIZKeH

Obaaoams crienyromumMu npodeccuonanbabiMu kommeteHusamu: 11K-1, 2, 3,4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.
3nams:

— TOpSAJOK OpraHu3aluy, IUIAHUPOBAHMS U TMPOBEIEHUS HAYYHO-HCCIIEIOBATEIBCKUX
paboT ¢ UCMOIB30BAHUEM MMOCTIEAHUX HAYYHO-TEXHUYECKUX JOCTHXKEHUM B TAaHHON 00J1acTH;

— TEOPETHYECKHE OCHOBBI POCTa MOHOKPHUCTAJIOB, MOJIYYEHHUS MaTE€pPHAIOB 3JEKTPO-
HUKU U U3JENIUN U3 HUX, TPUMEHATH 3TH 3HAHUS HA TIPAKTHKE;

— CBOWCTBa XMMHYECKUX DJIEMEHTOB, COCMHEHUM M MaTEpPHAIIOB HAa UX OCHOBE JIs
pelIeHus Hay9HO-UCCIIeI0BATeNIbCKUX 3a/a4;

Ymemn:

— OCYILECTBIATh MOUCK, 00pabOTKY M aHalU3 HAayYHO-TEXHUYECKOW MH(POpMAIUU I10
MPOQUITIO BEITIOTHAEMON PabOThI, B TOM YHUCJIE€ C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHl;

— paboTaTh Ha COBPEMEHHBIX MPUOOpaxX, OPraHU30BLIBATh MIPOBEJACHHE IKCIIEPUMEHTOB
U UCTIBITAaHUH, IPOBOJIUTH UX 0O0PAOOTKY U aHAIU3UPOBAThH PE3y/IbTATHI;

— TMPUMEHATh TEOPETUYECKUE 3HAHMS, TOJIYYCHHBIC TMPU HM3YYCHHUH €CTEeCTBEHHO-
HAyYHBIX TUCIMIUIAH JIsl aHAJIU3a YKCIIEPUMEHTAIBHBIX JaHHBIX;

Braoemu:

—  CIOCOOHOCTBIO PelIaTh MOCTABIICHHBIE 3a/1a4d, UCTIOIb3Ysl YMEHHUS U HABBIKH B Opra-
HU3AIMN HAyYHO-HCCIICIOBATEIHCKUX U TEXHOJIOTUUECKHUX PadoT;

— CHOCOOHOCTBIO M3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIIMIO, OTEUECTBEHHBIN U 3a-
PYOEKHBIH OIBIT IO TEMATUKE UCCIICIOBAHMUS.

3. Kparkoe comepxxanue Q11 CHUIITTHHbBI

B mporecce ocBOCHUS AUCITUTIIMHBI 00YYAIOMIUNACS TIOJDKEH MOJATOTOBUTE U MIPEACTABUTh
K 3al[UTe HayYHO-UCCleqoBaTenbckyto padory (HUP), BEIMOTHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHSI HAYKH W TEXHUKH U COOTBETCTBYIOIIYIO BHIOPAHHOMY HAMPABJICHHUIO MOATOTOBKU U
mporpaMMe o0yueHusl.

B npencrasnennoit k 3anmure HP nomkHBI MOMy4YuTh pa3BUTHE 3HAHUS W HABBIKH, I10-
JTy4eHHbIe 00yUaOIUMCs IPU OCBOCHUU TPOrpaMMBbI OakajgaBpHrara, B TOM YHCIE TPU U3YISHUN
crienanbHbIX qucuuiuivH. [Ipencrapnennas k 3amure HUP nomkHa comepxarh OCHOBHBIE TE€O-
pETUYECKUE TOJIOKEHUS, SKCIEPUMEHTAIbHBIE PE3YJIbTAThI, MPAKTUUYECKUE JTOCTUXKEHUS U BbI-
BOJIBI 11O padoTe.
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4. O0beM HAYYHO-HCCJIe0BATEILCKOMH PadoThl

. B 3auernbix | B akagem.
Bunpr yueOHOM paboThI

eIMHULIAX qacax
OO01ast TpyA0eMKOCTh JMCUMILIMHBI 10 Y4eOHOMY IJIAHY 3 108
AyauTOpHbIE 3aHATHS 3 108

CamocrositesbHas padora (CP) - -

Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM - -

o B 3auetHBIX | B acToHOM.
Buzsl yueOHOM paboThI

eIMHHIIAX qacax
OO01asi TPY/10eMKOCTh JHCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 3 81
AyIMTOpHBbIE 3aHATHS 3 81

CamocrositenbHas padora (CP) - -

Buja uTOroBOro KOHTpOJISi: 3a4€T ¢ OLEHKOM - -

4.6. AHHOTAIMSA
3amuTa BbINYCKHONH KBAJIM(PUKANMOHHOI padoThl,
BKJIKYas MOATOTOBKY K NMpPoLeAype 3a1IUThI U npoueaypy 3amuTsl (b3)

1. Heap rocynapcrBeHHONl HMTOroBOM aTTeCcTallMM — OOBEKTUBHAS OLIEHKA YPOBHS
c(hOpPMUPOBAHHOCTH OOILEKYIbTYPHBIX, 00LIENPO(ECCHOHATBHBIX U MPO(PECCHOHAIBHBIX KOM-
NETEHIUI BBITYCKHUKA YHUBEPCUTETA, €M0 TOTOBHOCTH K BBIIIOJIHEHHUIO MPO(HECCHOHATBHBIX 3a-
Jau.

3agauu rocyapcTBeHHOH MTOIOBOI aTTECTAUMH — YCTAaHOBJIEHHE COOTBETCTBHS CO-
JiepKaHusl, YpOBHS U KayecTBa MOATOTOBKH BbIycKHUKA TpeboBanusaM ®I'OC BO; motuBarus
BBIITYCKHUKOB Ha JlajbHENIee MOBHIIIEHNE YPOBHS KOMIETEHTHOCTH B M30paHHOU cdepe mpo-
(beccnoHaIbHON NEesTETbHOCTH Ha OCHOBE YITIyOJIEHUS M paclIMpeHHs] MOJIY4YEHHBIX 3HAaHUHM U
HABBIKOB IyTEM MPOJOJKEHMSI T03HABATEIBHOMN EATEIBHOCTH B cepe MPAKTUUECKOro MpruMe-
HEHMS 3HAHUU U KOMIIETCHIIU .

2. BBITyCKHUK, OCBOMBIIWH MpOrpamMMy OakanaBpuara, JOJDKEH 00J1aaTh CIeTyIOIUMH
OOIIEKYIbTYPHBIMU KOMITETEHIIUSMHU:

- CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 POPMUPOBAHUS
MupoBo33peHueckoi mosuimu (OK-1);

- CHOCOOHOCTBHIO aHAJIM3HPOBATH OCHOBHBIE ITAllbl U 3aKOHOMEPHOCTH HMCTOpHYE-
CKOTO pa3BUTHS 00IIECTBa I (POPMUPOBAHHUS TpaxkaaHcKoil mo3unun (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBBI SKOHOMMYECKHMX 3HAHHM B pa3IMYHBIX
chepax xusnenestensHoct (OK-3);

- CIOCOOHOCTBIO HMCIIOJIb30BaTh OCHOBBI NMPABOBBIX 3HAHMM B pa3iMYHBIX cdepax
nestensHocTH (OK-4);

- CHOCOOHOCTHIO K KOMMYHHUKAILIMU B YCTHOW U MUCBbMEHHOW (pOpMax Ha pycCKOM U
MHOCTPAaHHOM $3bIKax JUIsl PEIICHUs 3aa4 MEXJIMYHOCTHOTO M MEXKYJIbTYPHOTO B3aUMOIEH-
crBus (OK-5);

- CHOCOOHOCTBIO PabOTaTh B KOJUIEKTUBE, TOJIEPAHTHO BOCIIPUHUMATH COLUANIBHBIE,
ITHUYECKHE, KOH(PECCHOHANBHBIE U KyIbTypHbIe pa3nuuus (OK-6);

- CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoobpasosanuio (OK-7);

- CIIOCOOHOCTBIO HCIIONIB30BaTh METOJbl U MHCTPYMEHTHI (DU3MUECKON KYIbTYphI
JUTst 00eCTIeYeHHs TTOTHOICHHOM CONMaIbHOM 1 ipodeccnonanbHoi aestenbHocTH (OK-8);
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- CIIOCOOHOCTBIO HCITIOJIb30BaTh MPHEMbl OKa3aHUs MEPBOM MOMOIIU, METOJIbI 3a-
IIMTHI B YCIOBUAX Ype3BbIUaiiHbIx cutyarmii (OK-9).

BrimyckHuK, OCBOMBIIMK Nporpammy OakanaBpuara, JOJDKEH 00JanaTh CIEAYIOIIUMU
obuienpodeccuoHanbHbIMU KOMIETCHIIUSIMU:

— CIIOCOOHOCTBIO Y TOTOBHOCTBIO MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUYHBIX JTUCIMILINH B IpodeccuonanbHoi nestenpHoctu (OITK-1);

- TOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI O COBPEMEHHOW (hM3MYECKOI KapTUHE MHUpAa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA [JIsl TTOHUMaHUS OKpPY-
JKarolero Mupa u sisienuit npupost (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUS O CTPOSHHUH BEILIECTBA, IPUPOJIE XUMHUYECKOM
CBSI3HM B Pa3JIMUHBIX KJaccax XMMUYECKUX COCTUHEHHI ISl MOHMMAaHUs CBOMCTB MaTepHalIOB U
MeXaHHM3Ma XUMHYECKUX MPOIIECCOB, MPOTEKAIOMINX B okpyxkatoiiem mupe (OI1K-3);

— BJIa/ICHWEM MOHMMAaHMsSI CYIIHOCTH M 3HAYeHUS MH(OpPMAlMK B Pa3BUTHHU COBpE-
MEHHOTO MH()OPMAIIMOHHOTO 00IIecTBa, OCO3HAHMUS OTIACHOCTH M YTPO3bI, BOSHUKAIOIINX B TOM
polecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOoBaHUS MH(GOPMAIIMOHHON 0€30MacHOCTH,
B TOM YHCJIC 3aIIUTHI rocyaapcTBeHHoit Taitabl (OI1K-4);

— BJIaJICHHEM OCHOBHBIMU METOJaMH, CIIOCOOaMM U CpPEACTBAMM MOJIY4EHHUS, Xpa-
HEHUs, nepepaboTku uH(OpMalMK, HaBBIKaMH pabOThl ¢ KOMIBIOTEPOM KaK CPEICTBOM YIpaB-
nenust uapopmanueii (OI1K-5);

— BJIQ/ICHHEM OCHOBHBIMH METOJAaMH 3aIIUThl IPOU3BOICTBEHHOIO MEpPCOHANa U
HaceJICHHsI OT BO3MOKHBIX MOCIIEACTBUI aBapHii, karactpod, cruxuitabix 6encruii (OITK-6).

BrimyckHUK, OCBOMBIINH ITporpaMMmy OakajaBpuata, T0JKEH 00aiaTh mpoheccHoHalb-
HBIMH KOMIIETEHIIUSIMU, COOTBETCTBYIOIIMMH BUAaM Mpo(eccroHalbHON 1eATeNbHOCTH, Ha KO-
TOpbIE OPUEHTHPOBAHA IporpaMMa OakajiaBpuarta:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBISTh TEXHOJOTHUECKUN MPOLECC B CO-
OTBETCTBUHU C PETJIAMEHTOM M MCIOJIb30BaTh TEXHUUECKHE CPEJCTBA ISl U3MEPEHUs OCHOBHBIX
napaMeTpOB TEXHOJIOTUYECKOTO PoIiecca, CBOMCTB Chipbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO NPUMEHSTh AHAJUTUYECKUE U UWCICHHBIE METOJAbl PELICHUS MO-
CTaBJICHHBIX 3aJ]a4, MCIOJb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE TEXHOJIOTUH, MPOBOJIUTH
00paboTKy MHPOpPMAIMHU C UCIOIb30BAaHUEM MPUKIIATHBIX IPOTPAMMHBIX CPEICTB chepbl Mpo-
(eccnoHaIbHON N1eATENbHOCTH, MCIOJIb30BAaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTHH U 0a3bl
JaHHBIX B CBOEH Npo(ecCHOHATBbHOM 00JIacTH, MaKeThl MPUKIAAHBIX MpOrpamMMm AJis pacuera
TEXHOJIOTHYECKUX apaMeTpoB obopymosanus (ITK-2);

- TOTOBHOCTBIO HCIOJIb30BaTh HOPMAaTUBHbBIE IOKYMEHTHI 110 Ka4€CTBY, CTaHAAPTHU-
3alid ¥ CepTUQUKAIMHU MTPOIYKTOB U U3/AENUH, SIE€MEHThl SJKOHOMUYECKOT0 aHajln3a B MPaKTH-
yeckoit aesitenbHocTH (ITK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE pelIeHusl MpHu pazpaboTke
TEXHOJIOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUHU C YYETOM JKOJI0-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATH MpaBUila TEXHUKU 0€30MaCHOCTH, MPOU3BOJICTBEH-
HOW CaHUTapWH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPAHBI TPYy/Ja, U3MEPATH U OIICHUBAThH Ia-
pameTphl MPOU3BOACTBEHHOTO MUKPOKJIMMATa, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, ITyMa,
u BUOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJlaXKMBaTh, HACTPAUBaTh U OCYILECTBISATH MPOBEPKY 00OpYIO-
BaHUs 1 porpaMMHubIx cpencts (ITK-6);

- CHOCOOHOCTBIO MPOBEPSATh TEXHUUYECKOE COCTOSIHUE, OPTraHU30BbIBATh MPOQHIAK-
TUYECKHUE OCMOTPBI U TEKYLIHH PEMOHT 00OpYAOBaHUs, TOTOBUTH 000pYIOBaHHE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);
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- TOTOBHOCTBIO K OCBOEHHIO M JKCIUIyaTallud BHOBb BBOJMMOIO 0OOPYZAOBAaHHUS
(IIK-8);

— CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIUIO, MOAOUpaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU HA IPHOOpeTeHre U peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO NMPOBOJIUTH AHAIM3 CHIPhS, MAaTEPUATIOB M TOTOBOW MPOIYKIIHH,
OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (I1K-10);

- CHOCOOHOCTBIO BBISBIISATH M YCTPAHITh OTKJIOHEHHS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOro 000pY/I0BaHHUs U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOJUTH (PU3NUECKHE U XUMHUYECKHE dKCIIEepPH-
MEHTBI, IPOBOUTH 00PabOTKY UX PE3yJIbTaTOB M OIICHUBATH MOTPEUTHOCTH, BEIBUTATh TUIIOTE-
3bl U yCTAHABJIMBATh IPAHULIBI UX MIPUMEHEHHUS], IPUMEHSATh METO/bl MAaTEMAaTUYECKOT0 aHaIN3a
Y MOJICJIMPOBAHUS, TCOPETHUYECKOTO U IKCIIepUMeHTalIbHOTO Hccienoanus (I1K-16);

— TOTOBHOCTBIO MPOBOJIUTH CTaHAAPTHBIC U CepTU(UKAIMOHHBIC UCIBITAHUS MaTe-
pHAaJIOB, U3EIUi 1 TexHOoIornueckux mpomueccos (ITK-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COCIHHE-
HUI U MaTepHuajoB Ha WX OCHOBE JJIS pelieHus 3aaad npodeccuoHanbHon aesrenpHoctr (I11K-
18);

- TOTOBHOCTBIO HCIIOJIH30BATh 3HAHHSI OCHOBHBIX (PM3MUECKUX TEOPHI JJISI PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 33]]a4, CAMOCTOSATEIBHOTO puoOpeTeHust (GU3NIECKUX 3HAHUH, IS
MOHMMAaHUS MPUHIIUIIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM UUCIIE BBIXOASIIUX 3a Mpeesbl
KOMITIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);

— TOTOBHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYI0 HH(POPMAIUIO, OTEYECTBEHHBINH H
3apyOeXKHBIN OMBIT 10 TeMaTrke ucciaenoBanus (ITK-20).

3aBepuIaroniM 3TarnoM oOydeHus 1o HampapiieHuto moarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHS, MPOPIII0 « XUMUYECKasi TEXHOJIOTHS MaTepUajoB U MPUOOPOB ANEKTPOHHOU TEX-
HUKJ ¥ HaHOXJIEKTPOHUKW» SIBIISICTCS 3aIUTa BBITYCKHOW KBaJTU(HUKAIIMOHHON pabOThHl Oaka-
JaBpa.

B pesynbraTe mpoxokIeHHs TOCYIapCTBEHHON UTOTOBOM aTTecTaliu (BHITIOTHEHUSI BbI-
MyCKHOW KBaIM(UKAIIMOHHOW paboThl) CTYACHT JOKEH:

3HATH:

— TIOpSAJOK OpraHW3alluy, TUIAHUPOBAHMS U TPOBEICHUS HAYYHO-HCCIIETOBATEIBCKUX
paboT ¢ UCIONIb30BaHUEM TOCTEAHUX HAYYHO-TEXHUUYECKUX TOCTHXKEHUH B TaHHOM 00J1acTH;

—  (MBUKO-XMMHYECKHE OCHOBBI CHHTE3a MATEPHAJIOB AJIEKTPOHUKH, HAHODJIEKTPOHUKH
1 (OTOHUKHU, IPUMEHSTH ITH 3HAHHSI HA TIPAKTHKE;

— OCHOBHBIE TpeOOBaHHUS K MPEACTABICHUIO PE3yIbTaTOB MPOBEIECHHOIO UCCIIET0BAHMS
B BUJIC HAYYHOTO OTYETA, CTAThU WM JIOKJIAJIa,

yMeThb:

—  CaMOCTOSITEJIbHO BBISBIISITh MEPCIEKTHBHBIE HANPABJICHUS HAYYHBIX HCCIIEIOBAHHU,
00OCHOBBIBaTh aKTyaJbHOCTh, TEOPETUUYCCKYIO W TPAKTHUECKYIO 3HAYMMOCTH TPOOJIEMBI, TPO-
BOJIUTH DKCIIEPUMEHTATbHBIE HCCIIEIOBAHUS, aHATTHU3UPOBATh U UHTEPIPETHPOBATH MMOTYICHHBIE
pe3yJbTaThI;

— OCYIIECTBISTh MOUCK, 0OPabOTKY M aHAIU3 HAYYHO-TEXHUYECKOW HHQOpPMAIUH IO
TeMe BBITIOJHSIEMOMN pabOThI, B TOM UKCIIE C TPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

— paboTaTh Ha COBPEMEHHBIX NMPHOOpax, OPraHN30BBIBATH IPOBEICHUE IKCIIEPHMEHTOB
Y MCTIBITaHUH, IPOBOIUTH NX 00pabOTKY M aHAIM3UPOBAThH PE3YIbTATHI,

BJIA/IETh:

— METOJO0JIOTHEH U METOJUKON MPOBEACHUS HAYUYHbIX MCCIEIOBAHNUN; HABBIKAMU CaMO-
CTOSITEIPHOM HaYYHOU U MCCIIEA0BATEIIbCKON pabOoTHI;

— HaBbIKaMHU pabOThl B KOJUICKTHBE, IJIAHHUPOBATh U OPTaHW30BBIBATH KOJUICKTUBHBIE
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Hay4yHbIC MCCIEIOBAaHUs; OBJAJEBaTh COBPEMEHHBIMA METOAAMM MCCIEAOBAHMS M aHAJIN3A I10-
CTaBJICHHBIX I1pO0JIEM;

— CIIOCOOHOCTBIO pellaTh OCTaBJIEHHBIE 3aauH, UCII0JIb3Ysl YMEHUS M HaBBIKU B Opra-
HU3aIMH1 HAyYHO-UCCIIEJ0BATENbCKUX U TEXHOJIOTHYECKUX paloT.

3. KpaTkoe coaep:kaHue rocyiapcTBeHHON HTOrOBOM aTTeCTAllUKN

I'ocynapcTBeHHass uToropas arrectanusi oOydarolmuxcsi B (opMe 3aluThl BBITYCKHON
KBAJTM(HUKAIIMOHHON pabOThl MPOBOAMUTCS TOCYNAPCTBEHHOW HK3aMEHALMOHHOM KOMHCCHEH
(I'SK).

3amyTa BBITYCKHON KBaTU(UKAIIMOHHON pabOoThI sBISETCS 00s3aTENbHON MPOLEAYpOi
UTOTOBOM TOCYapCTBEHHOW aTTECTAallMM CTYAEHTOB BBICIIMX y4eOHBIX 3aBEICHUH, 3aBepIlaro-
MUX OO0y4YeHHUE 0 HAIMpPaBICHUIO MOATOTOBKM OakanaBpuarta. OHAa MPOBOAWTCS MyOJIMYHO HA
oTKpeITOM 3acefanuu ['OK corimacHo yTBep)kI€HHOMY JI€eKaHAaTOM IpaduKy, Ha KOTOPOM MOT'YT
IIPUCYTCTBOBAThH BCE JKEJAIOLIUE.

Marepuassl, IpeCTaBIIIEMbIE K 3aIIUTE:

BBIITYCKHAsI KBaTM(UKAIMOHHAs paboTa (TOSCHUTEIbHAS 3aITUCKA);

3ajanne Ha BemonHenue BKP;

oT13bIB pykoBogutens BKP;

peuen3us Ha BKP;

npeseHTanus (pa3gaTouyHblil MaTepual), MOANNCAHHAs PYKOBOAUTENEM;

JOKJIAJ.

B 3amaun I'OK BXOJAT BBISIBICHHE MOATOTOBICHHOCTH CTYJEHTa K MPOdecCHOHATBHOMN
NEeSTEIbHOCTH M MPUHATHE PEIIEHUs] O BO3MOXKHOCTH NPHCBOEHUS €My KBalU(pUKAIMK «Oaka-
JaBpy.

Perienue o nmpucyXJ€HUN BBITYCKHUKY KBaIM(UKALUU «OaKalaBp» NPUHUMAETCS Ha 3a-
cenanuu 'OK npocTbiM OOJIBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAHUU YJIEHOB KOMUCCUU Ha OC-
HOBaHMM PE3YJIbTATOB WUTOTOBBIX MCIBITAaHUI. Pe3ynpTaThl ONpenensroTcsl OLEHKAMH «OTINY-
HOY, «XOPOLIO», «yJIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHON.

OOyuaronuiicss UIMeeT MpaBo MOAATh B ANEIUIALMOHHYI0 KOMUCCHIO aleJUISAIHUI0 O Hapy-
IIEHUH, TI0 €0 MHEHUIO, YCTAaHOBJIEHHOM MPOLEAYPhI 3aLUTHI

4. O0beM rocy1apcTBeHHON HTOTOBOM aTTeCTALMHU

['ocynapcTBeHHass UTOrOBasi aTTECTAallMsl IPOXOJIUT B 8§ ceMecTpe Ha 0a3ze 3HaHUH, MONy-
YEHHBIX CTYIEHTaMH IpPU U3Y4eHHH JUcHUIUIMH HanpasiaeHus 18.03.01 Xumuueckas T€XHOIO-
rus npopuib «XUMHYECKasi TEXHOJIOTUS TYTOIUIaBKUX HEMETAUNIMYECKUX U CHUIIMKATHBIX MaTe-
pHAIIOB.

KoHnTponb 3Hanuil 00y4daromuxcsi, NoJy4eHHbIX IPU OCBOCHUH OCHOBHOW 00pa3oBaTeib-
HOM MPOTrpaMMBbl, OCYIIECTBIIsIETCS B ()OpME 3aIIUTHI BHITYCKHOM KBaTM(PUKALIMOHHON paboThl
MPUCBOEHUS KBaM(UKaIUU «OaKaJaBpy.

Bcero
Bunael yue6HOM paboThI B 3au. B akan. B actpon.
el qJacax qacax

OO0mast Tpy10eMKOCTh JHCIHUIIJIMHBI 110 y4eo- 6 216 162
HOMY ILIAHY

CamocrositesbHas padora (CP): 6 216 162
Brinonnenue, Hanucanue u opopmierne BKP 6 216 216
Buja konrpoJs: 3amura BKP + +

4.8 ®aKkyJIbTATUBBI

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIINHBI
«IlepeBoa Hay4YHO-TexHHMYecKOH JuTepaTypb» (PT.1)
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1. Heab nMCHUIVIMHBI — NpHOOpeTeHrne o0yJyaroluMucs o01eil, KOMMYHUKAaTUBHOM U MpO-
(eccnoHanbHON KOMIETEHIINH, YPOBEHb KOTOPBIX HA OTJEIBHBIX ATANaXx sS3bIKOBOW IMOATOTOBKH
IIO3BOJISIET BBINOJIHATh PA3IMUHble BUABI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOIO MEpeBOsa B
IIPOU3BOJCTBEHHON U HAYYHOU JIE€ATEIbHOCTH.

2. B pe3yabTaTe uM3ydyeHHsl TUCHMILIMHBI 00y4yalwluiicsi Mo mporpaMme OakajiaBpuara
AJIS1 HATIpaBJIeHW i MoAroToBKHU 6akaaaBpos 18.03.01 «XumMuyeckass TEXHOJIOTHS» TOJIKEH:
Obnadams CIETYIONTUMA KOMITCTCHIMSMMU:

- CIIOCOOHOCTh K KOMMYHUKAIIMHM B YCTHOW M MUCbMEHHOH (hopMax Ha PYCCKOM M MHOCTPAHHOM
I3bIKaX ISl PEIICHHUS 3a]1a49 MEXITMYHOCTHOTO U MEXKKYJIbTypHOTO B3aumoeiicteus (OK-5),

— TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYI0 MH(POPMAINIO, OTEYECTBEHHBIN U 3apyOeKHBIN
onbIT 10 TeMatuke uccaeaoBanus (I1IK-20).

3namo:

- OCHOBHBIE CITOCOOBI IOCTHKECHHUSI IKBUBAICHTHOCTH B TIEPEBO/IE;

- OCHOBHBIE IIPUEMBI I1€PEBOAA;

SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKIIUH SI3bIKA KaK CUCTEMBI,

- IOCTaTOYHOE JJIs1 BBIIIOJIHEHUS TIepeBO/ia KOJUYECTBO JIEKCUUECKUX €IUHMII, (hpa3eoIOru3MoB,
B TOM YHCJIE€ COLIUATIbHBIX TEPMUHOB U JJUHTBOCTPAHOBEAUECKUX PEANINIA;
ymemy:

- IPUMEHSTh OCHOBHBIC TIPUEMBI TIEPEBO/IA;

- OCYIIECTBJIATh MUCHbMEHHBIH MEPEBO C COOJIIOJJCHUEM HOPM JIEKCUYECKOM SKBUBAJIECHTHOCTH,
cOOII0ICHUEM IPaMMaTUYECKUX, CHAHTAKCUUYECKUX M CTUIIMCTHYECKUX HOPM;

- 0(OpPMJIISITH TEKCT MEPEeBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEJAKTOPE;

- OCYILECTBJIATH MEPEBOJ C COOJIIOIEHUEM HOPM JIEKCUUECKOI SKBUBAJIEHTHOCTH, COOJIIOICHUEM
rpaMMaTHYeCKUX, CAHTAaKCUYECKUX M CTUIMCTUYECKUX HOPM TEKCTa IepeBoJia U TEMITOPaIbHbIX
XapaKTEPUCTUK UCXOAHOIO TEKCTa;
enadems.

- METOJIMKOW MpeAnepeBoIYeCKOro aHajan3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
UCXOJIHOTO BbICKa3bIBaHUS;

- METOJIMKOW MOJTOTOBKU K BBIMIOJHEHHIO MEPEBO/IA, BKIIIOYAs MOUCK MH(OpPMALUK B CIIPABOY-
HOM, CTIeUaIbHON JINTEpaType U KOMITBIOTEPHBIX CETAX;

- OCHOBAMH CHUCTEMBI COKPALIEHHON NEPEBOUECKOMN 3allMCH IPU BHIMOJIHEHUH [IEPEBOIA;

- OCHOBHOM MHOS3bIYHON TEPMHUHOJIOTHEN CIIEUAIBHOCTH,

- OCHOBaMHU pe(eprpoBaHMs U aHHOTHPOBAHUS JIUTEPATYPhI MO CIIEHUATBHOCTH.

3. Kparkoe conep:kanue IMCHUNIHHBI:
Beenenue. Ilpenmer u poap nepeBoia B COBpEMEHHOM o01iecTBe. PaznuuHble BUABI EPEBO/A.
3amauu ¥ MECTO Kypca B IOJATOTOBKE 0akanaBpa TEXHUKU U TEXHOJIOTUH.

Monayns 1:

1.1. CpaBHeHMe MOpsAIKa CIOB B aHIIMICKOM M PYCCKOM TpeanoxeHusx. IlepeBon mpocTtoro
MOBECTBOBATEIBHOTO MPETIOKEHUS HACTOSALIET0, OyIYIIEro ¥ MpOIIE/IIEr0 BpeMEHH.
OcoOeHHOCTH MepeBo/ia BOMPOCUTENIBHBIX M OTPULIATENbHBIX MPEITI0KEHUH B Pa3IMUHbIX Bpe-
MeHax.

1.2 TlepeBon mpemnoxxenuit Bo Bpemenax Indefinite, Continuous. UteHne u nepeBoj 1Mo Teme
"Xumuga".

Mopyns 2.

2.1. IlepeBox npetokenuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepAnTENbHBIE, BOIPOCHTENBHBIC M OTpUIIATENbHBIE POpMBbI). OCOOEHHOCTH YIIO-
TpeOJIeHUs BCIIOMOTaTelbHbIX I1aroJoB.

2.2 IlepeBox cTpanarenbHOro 3anora. TpyaHsle ciaydau epeBoia CTPAgaTeIbHOTO 3a10r4a.
Urenue u nepeBo TeKCTOB 1o TeMe "Hayka u HaydHble MeTOAbI". AKTUBU3AIUA JTEKCUKH MPO-
YUTAHHBIX TEKCTOB.

153



2.3. IlepeBo MPUAATOYHBIX MPEIIOKEHUH.
IIpunaTounsle nouieKalue.
[Ipunarounblie ckazyeMsble.
[TpunaTouHble ONpeaeIUTEIbHBIE.
[TpunaTounbie 00CTOSATENLCTBEHHBIE, TPUIATOUHBIE JOTTOTHUTEIbHBIE.
2.4. Tunsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa U 0COOEHHOCTH X MEPEBO/A.
[IpakTHka nepeBoa Ha MpuUMeEpax TeKCToB 0 Xumuu, /. h. Menoeneege, nayke u mexHoiocuu.
2.5. IlepeBoa mpenioKEHUH C y4eTOM IpaBHJIa COTIacoBaHMs BpeMmeH. lIpsimas u KocBeHHas
pedb.
2.6. PaznuuHble BapuaHThI IEPEBO/AA CYIIECTBUTEIBHOTO B MIPEIOKEHUH.
2.7. MonanpHbIE TJarojbl 1 0COOCHHOCTH UX MEepeBo/Ia.
Pa3Butue HaBbIKOB nepeBojia o Teme "Hayka 3aBTpatinero aas'".
2.8. CnienmasibHast TepMuHOJIOTHSA 110 Teme "JlabopaTopus".
2.9. Coxkpamtenusi. OcobeHHocTH UX nepeBoja. Pa3BuTue HaBBIKOB IEPEBO/A HA MPUMEPE TEK-
ctoB 1o Teme "JlabopaTopusi, U3MEPEHHS B XUMHH'".
Mopyns 3.
3.1. Henwunele hopMbI T1arosna.
NudunutuB (Heomnpenenennas ¢popma riarona). Ponp nHOUHUTHBA B IPEASIOKEHHH U BapUAHTHI
IIepeBo/ia Ha pyCCKUM sA3bIK. [IpryacTtus u repyHauii.
3.2. UHpuHATUBHBIE OOOPOTHI.
O6opot nononHenue ¢ MHGUHUTUBOM. BapuaHThl nepeBojia Ha PYCCKUN s3bIK. TE€PMHHOIOTHS
1o TeMe "CoBpeMeHHbIE TEXHOIOTHH'".
3.3. OGopoT noanexariee ¢ MHQUHUTUBOM. Pa3niuHble BapuaHThI IEPEBO/IA.
TepmuHnosiorus no teme "XumMuueckas TEXHOJIOTHS".
3.4. IlepeBo MpUYACTHBIX OOOPOTOB.
AGcomoTHBIN npuyacTHEIH OG0POT U BapUAHTHI NIEPEBO/IA.
Pa3BuTre HaBBIKOB NepeBoja Mo TeMe " XuMuuyeckast TeXHOJIorus".
4. O0beM AUCUMILVIMHBI M BUIbI Y4eOHOH padoThl

B 3auer-
Buast yueGHO# paboThI HEIX €lTU- B axanew.
yacax
HUIAX
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonraktHas padora (KP): 1.8 64
Jlexuuu yyebuwvim nianom ne npedycmompeHnbl - -
[Tpaktnueckue 3anstus (I13) 1.8 64
JlaGopaTopHbIe 3aHITHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositeabHas padora (CP): 2.2 80
YrpaxHeHus 1o COOTBETCTBYIOIIUM pa3jieJaM JUCIUTUIINHBI 2.2 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3a4yer 3a4yer
B 3auer-
. B actponom.
Bunbt yueOHO paboThI HBIX €qU-
qacax
HUTIAX
O0mas TpyA0eMKOCTh JMCHHIIIMHBI 10 Y4eOHOMY IIAHY 4 108
Konrakthas pa6ora (KP): 1.8 48
Jlexuuu yuebHwvimM nianom ne npedycmompeHnbl - -
[Ipaktuueckue 3austus (I113) 1.8 48
JlaGopaTopHbIe 3aHIATHS YUeOHbIM NIAHOM He NPeOyYCMOMPEHbl - -
CamocrositesabHas padora (CP): 2.2 60
VYrpaxxHeHUs 10 COOTBETCTBYIOIIUM pasjiesiaM JUCITUTITMHBI 2.2 60
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Bujx koHTpOUIsi: 3a4eT / IK3aMeH | 3auer | 3a4er

AHHOTanuA padoyeil NMpOrpaMmbl AHCUUIIMHBI
«'paxmanckasi 3alUTa B Ype3BbIYaiiHBIX cutyanusax» (PT/.2)

VY4yebHas IUCLUIUIMHA YUTAETCS B paMKaX (akynbTaTuBa B 1 cemecTpe U 3aKaH4YMBAETCS
3a4ETOM.

1. Henp AUCHMINVIMHBI - IOATOTOBUTH CTYACHTA K OCMBICICHHBIM IPAKTHYECKUM JIEH-
CTBHSIM IO 00OECTIEYEHHIO CBOEH 0€30MacHOCTH M 3alUTHI B YCIOBUSAX BO3HUKHOBEHHUS YPE3BbI-
YailHOW CUTyaluy IPUPOJHOr0, TEXHOIC€HHOTO M BOEHHOI'O XapakTepa.

OcHOBHOM 3aaueil AUCUUIUIMHBI ABISETCA (POPMUPOBAHHE YMEHUH W HABBIKOB, ITO3BO-
JSIFOINMX HA OCHOBE M3YYEHHUS ONACHBIX M NOpaKarolluX (PaKTOPOB YpEe3BbIYANHBIX CUTyallUd
IIPUPOJIHOTO, TEXHOIE€HHOTO U BOEHHOI'O XapakTepa, IPyruX OIacHOCTEW YMEJO peuiaTh BOIPO-
Chl CBOEH 0€30I1aCHOCTHU C UCIOJIb30BAHUEM CPE/ICTB CUCTEMBI I'PaKIAHCKOM 3aILUThI.

2. B pe3yabTare 0CBOEHHS JUCHUIINHBI CTYACHT J0JIKEH:
3HamMb.

- XapaKTEepUCTUKU MPUPOIHBIX OEJICTBUM, TEXHOTEHHBIX aBapuil U KatacTpo( Ha pajualvOH-
HO, XMMHUYECKH M OMOJIOTUYECKU OMACHBIX 00BEKTaX, Mopakaroliye (hakTopsl IPyrux onac-
HOCTCH;

- OCHOBBI BO3JIEHCTBHSI OIIACHBIX (DAKTOPOB UpE3BbIYAMHBIX CUTYAIMI HA YelloBeKa U MPUPOI-
HYIO Cpeay, I0IIyCTUMBIE NPEAEIbHbIE KpUTEPUN HETaTUBHOIO BO3AEHCTBYS;

- Mepbl 0e30MacHOro MOBEJECHUS NMpH NpeObIBaHMM B pailoHax (30HaX) MOXKapoB, PagHOaK-
TUBHOI'0, XMMHYECKOI'O U OMOJIOIMUECKOT0 3arps3HEHMUS;

- CIIOCOOBI M CpE/ICTBA 3aIIUTHI YeJIOBEKa OT BO3AEHCTBHS MOpaXarolmuXx (pakTopoB 4Ype3BbI-
YalHBIX CUTyal[uil IPUPOJHOTO0, TEXHOTEHHOI'O U BOEHHOTO XapaKTepa.
ymemy:

- UCTIOJIb30BaTh CPEJCTBA 3aLUThl OPraHOB JIbIXaHUS U KOXH, MEIULIMHCKHE JJI CaMO3alllu-
Thl U OKa3aHUs TOMOLIY IPYTUM JIFOJSIM;

- IPUMEHATH NEPBUYHBIE CPEJICTBA MOKAPOTYIICHUS AJIs JIOKAIM3AlMU U TYLICHUs MoKapa,
BO3HUKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh ce0€ M JPYTUM MOCTPAJABLUIMM MEIUIIMHCKYIO TOMOIIb C UCIIOJIb30BAHUEM Ta-
OETbHBIX U MOAPYYHBIX MEAULIMHCKUX CPECTB.
enadems.
- IpuéMaMu MPOBEJICHHUs] YaCTUYHON CaHUTapHOM 00pabOTKH NMpH BBIXOJE M3 paiioHa (30HBI)
PaAMOAaKTUBHOIO, XUMHUYECKOI0 U OMOJIOIMUECKOr0 3arps3HeHUs (3apakeHns);
- crioco0aMH U TEXHOJIOTHSIMU 3aLIUThI B YPE3BbIUANHBIX CUTYAIHIX.

N3ydenne kypca rpaxaaHCKOW 3alIUThl B YPE3BBIYAWHBIX CUTYalUSAX MPU MOJATOTOBKE
0akaaBpoB MO TEXHUYECKHUM HAIPABICHUSM MOATOTOBKU M CHEIMAJIBHOCTSAM HAlpaBI€HO Ha
npuobperenue cremyronmx komrerernuit OK- 9; OIIK- 6, ITK-4.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.
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1. OnacHoctu npupoAHoro xapakrepa. CTUXUNHbIE OCACTBUS, SIBJICHUS MPHUPOABI pa3-
PYLIUTEIBHOM CHJIBI - 3EMJICTPSACEHUS, HABOJHEHUS, CEJIEBbIE IIOTOKH, OMOJI3HU, CHEKHbBIC 3a-
HOCBI, U3BEP)KEHUE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparaHbl, OypH, MOKaphl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu M KaracTpo(dbl Ha paauallMOHHO Omac-
HOM 00BEKTe, XMMHUYECKU OIMACHOM OOBEKTE, OMOJOTHYECKH OMAacCHOM OOBEKTEe; Ha TPAHCIOPTE
(>KeNe3HOIOPOKHOM, aBTOMOOMIILHOM, PEYHOM, aBHUAIMOHHOM); HAa THUAPOCOOPYKCHUSX; HA
KOMMYHAJIbHBIX CUCTEMaX >KU3Heo0ecTieueHusl.

3. OnacHocTH BOEHHOTO XapakTtepa. [IpumeHeHue opyxusi MacCoBOro mopaxeHus (suep-
HOT'0, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTEIbHBIM HAIOJTHEHUEM, HO-
BBIX BUJIOB OPY’KHsI. 30HBI 3apa>KEHUSI OT CPEJICTB MOPAKEHUS U UX BO3JCHCTBUE HA HACEJICHUE U
OKPY’KaIOIYIO IPUPOJIHYIO CPENY.

4. ToxxapHasi 6€30MacCHOCTh — COCTOSIHUE 3alUIIICHHOCTH HACEICHHMSI, UMYIIEeCTBa, o0IIIe-
CTBa U TOCyJapcTBa oT moxkapoB. [loxkapHas onacHOCTh (MIPUYMHBI BOSHUKHOBEHHSI MTOKapOB B
3/1aHUAX, JIeCHbIe moxaphbl). Jlokanu3zauust u TymeHue noxapoB. Ilpocteiliine TexHuueckue
cpenctsa noxapotymeHus (oraerymurenu OI1-8, OY-2) u npaBuia noiab30BaHUS UMH.

5. KoMIutekc MeponpusTHil rpaXKJaHCKOM 3aIUThl HACEJICHMUS.

Onogemienue 1 nHGOPMUPOBaHUE HacelleHus 00 onacHocTu. [IpuHsTHE HAceleHneM CUTrHa-
noB onoBenieHus: («Buumanue BceM!», «Bo3aymiHas TpeBora», «PagmanmoHHash OMAaCHOCTHY,
«Xumuueckas TpeBoray, «OTOol OMacHOCTH») U MOPSAIOK JEUCTBUS IO HUM. DBaKyalus Hace-
JICHUS U3 30HBI onacHOCTH. CIIocOoObI IBaKyanuu DKCTPEHHAS dBaKyalusl CTYJCHTOB U3 ayJIUTO-
pUU IpY BO3HUKHOBEHUH MOKapa.

CpencrtBa nHAUBHIYyaIbHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII"-67M, PVY-60M, «®enuxcy, I'’I3K, AT, AIII-3, I13Y-K, UII-4M, UII-5, UII-
6, KUII-8), koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeaUITMHCKHIE CPECTBA 3AUTHI .

CpencTBa KOIJIEKTUBHOM 3alIUThl HaceneHus. Ha3HaueHue, 3allMTHBIE CBOWCTBa yoOe-
xuml. [IporuBopanuanuonnsie ykpbiTus (IIPY, moazemHble nemexoHble Mepexo/bl, 3ariyo-
JICHHBIE CTAHI[UU METPOIOJIUTEHA), MPOCTEHINEe YKPBITUS (TpaHIler, OKOTIbI, IEPEKPHITHIC IIIe-
mm). [IpaBuiia 3aHsaTUst yoexuia.

6. Oxa3zanue nepBoil MEIUIIMHCKOW MOMOIIH NPU 05KOTaX, paHeHUsIX, 3apakeHusX. [Ipo-
BEJ/ICHUE YACTUYHOW CaHUTApHOU 0OpabOTKH KOXKHBIX MOKPOBOB YEJIOBEKA IMPHU BHIXOJIE U3 30H
PaZ0aKTUBHOTO, XUMUYECKOTO U OMOJIOTHYECKOT0 3apaskeHus (3arps3HeHUs ), U3 30H MOKapPOB.

7. JInkBugauus MOCIEACTBUI YPE3BbIYANHON CUTyalluu. PaguanvoHHass 1 XUMHAYECKas
pa3BeqKka ouara MmopakeHus (3apakeHus). ABapuiiHo-cracaTenbHble paboThl. CrienuanbHas 00-
paboTKa TEXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIIMS, Jera3anus, Je3uH(EeKIns, Ie3UHCEK-
s

8. DKCTpeHHas 9BaKyallus U3 ayIuTOpuu (1adopaTopuu) B YCIOBUSX MOXKapa, paaraliv-
OHHOTO, XMMHUYECKOTO, OHMOJIOTHYECKOTO 3arps3HEHUs] TEPPUTOPUU C HCIOJIB30BAHHUEM TIPO-
creimux cpeacts 3amuThl («Denukey, ['JI3K, npotusoraza I'TI-7 ¢ ATIT-3).

4. O0beM yueOHO# JUCUMIIJIMHBI

Bunx yuebnoit paboThl B 3aueTHEBIX equHUIIAX B akanem.
yacax
OO01asi TPY10€eMKOCTh M CHUTIITHHBI 1 36
AyJAUTOpPHBbIE 3aHATHS: 0,44 16
Jlexmun 0,44 16
CamocrosiTesibHas padora 0,56 20
[ToaroroBka K KOHTPOJBHBIM paboTam 0,56 20
Buja uToroBoro KOHTpoOJIsi: 3a4eT - -
Bunx yueOnoit paboThl B 3adeTHBIX equHAIIAX B actponom.
gacax
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OO01masi TpyA0eMKOCTh M CHUILIHHbBI 1 27
AyIMTOpHBIE 3aAHATHS: 0,44 12
Jlexkun 0,44 12
CamocrosiTejibHasi padoTa 0,56 15
[TonroroBKa K KOHTPOJBHBIM paboTaM 0,56 15
BuJI HTOroBOro KOHTPOJIAA: 3a4eT - -

AHHOTanuA padoyeil NpOrpaMmbl AHCUUIIMHBI
«Teopernveckne ocHOBBI xumum» (OT/1.3)
1. Heab AucuMIUIMHBI — (GOPMUPOBAHKE Y CTYACHTOB MPOYHBIX (DyHIaMEHTaIbHBIX 3HA-
HUH B 00J1aCTH XUMHUU HA OCHOBE M3YyUCHHUS OCHOBHBIX MOHITHIA ¥ 3aKOHOB XUMHUH C ONIOPOH HA
tabnuny snementoB .M. MenneneeBa, Tabauily pacTBOPUMOCTH U Psii aKTUBHOCTH METAJLJIOB.
Huctunnuna «TeopeTnueckrue OCHOBBI XUMHUMY JTOTOJIHSET U CIIOCOOCTBYET JydIlIeMy IMOHUMa-
HUIO JUCUMILTUHBI «OO0I1ast U HeOpraHUUeCKas XUMHUS
2. B pe3yabTaTte U3y4eHusl TUCHUILUINHBI 00yYalOUIMiics M0 MporpaMMe GaxKajiaBpu-
aTa J0JI’KeH:
Obnadams CleIyIONUMU KOMITETCHIIUSIMU:
— CHOCOOHOCTBIO U TOTOBHOCTBIO HCITIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX
JMCIUILIHH B ipodeccnonanbHoi nesirenbaoctr (OITK-1);
— FOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS O CTPOCHUH BELIECTBA, IPUPOJI€ XUMUUYECKON CBS3H
B Pa3JIMYHBIX KJaccaX XMMUYECKUX COCTWHEHUM ISl IOHMMAaHUSI CBOMCTB MaTepUaioB U MeXa-
HH3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMX B OKpyxaromieM mupe (OI1K-3);
— TOTOBHOCTBIO HCIOJIb30BaTh 3HAHME CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCIMHEHHUN M
MaTepUalioB Ha UX OCHOBE JIJIsI PelieHus 3a1a4 npodeccuonanpHoi aesteaproct (ITK-18).
3nams:
— OCHOBHBIE 3aKOHbI XUMHUH;
— CTPOCHHE aTOMa U NEPUOANYECKUN 3aKOH;
— OCHOBHBI€ KJIaCChl HEOPraHUYECKUX BEUIECTB;
— KJacCU(DUKAIIUI0 XUMAYECKUX PEaKIINA;
— OCHOBHBIE TUITbI XUMHUYECKOU CBSI3H;
— MPOIIECCHI, MPOTEKAIOIINE B paCTBOPax, 1 OCHOBHBIE TEOPUH KUCIOT U OCHOBAHUH.
Ymems:
— COCTaBJIATh AJIEKTPOHHBIE (HOPMYJIBI aTOMOB M OINpPEACNSITh BAaJICHTHOCTH M CTETICHHU
OKHUCJIEHUS B COEAMHEHUSX;
— COCTaBJIATh (POPMYJIBI HEOPTAHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB (OKCHIOB, KHC-
JIOT, OCHOBAHHUH, COJICH);
— COCTaBJISITh YPAaBHEHHSI XUMHUECKUX PEAKITHI pa3IMUYHbBIX TUIIOB;
— IPOBOJUTH CTEXMOMETPUUYECKHUE PACUETHI [0 YPAaBHEHUSIM XUMHUECKUX PEaKIIMii;
— COCTaBJISITh (POPMYITBI KOMIUIEKCHBIX COCIMHEHHM, TaBaTh UM Ha3BaHUS U TpEJiaraTh
CHOCOOBI OTYYECHHUS.
Bnaoemy:
— METOJIaMHU ONHMCAHUS CBOMCTB BELIECTB HA OCHOBE 3aKOHOMEPHOCTEU, BHITEKAIOIIUX U3
MEPUOIUIECKOTO 3aKOHA U IEPUOINIECKON CUCTEMBI XUMHUECKHUX JIEMEHTOB.
3. KpaTkoe coaep:xkaHue TUCHUILIUHBI
Mooy 1. BBenieHne B XUMHIO.
OcHoBHbIE TOHATUA XUMHH. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO YU€HUSI, BBIUUCICHUS pa3-
MEpOB M Macc aTOMOB M MOJIEKYJI, OTHOCUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACChI, MOJISIpHAs
Macca. 3aKOH MPOCTBIX KPATHBIX OTHOIICHHH, 3aKOH COXPAHEHUSI MACCHI, POCTEHIIINE BbIUHCIIE-
HUS 110 YPaBHEHUSIM XUMHUYECKUX PEaKIMi Ha “W30BITOK-HEIOCTaTOK . ['a30BBIE 3aKOHBI, ypaB-
HeHue Knanelipona — MeHnzeneeBa 1 BBIYMCIIEHUS HA €70 OCHOBE.
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OCHOBHBIE KJIACCHI HEOPTAaHMYECKUX coeAMHEHU. KUCIOThl 1 OCHOBaHHUS; COJU: Cpel-
HUE, KUCTIbIe, OCHOBHEIC, KOMIUIEKCHbBIe. Knaccudukanus u HomeHkIarypa. Jucconuanus 31ek-
TPOJUTOB B BOJHBIX pacTBOpax. AMQOTEpHbIE OKCUABI U TUAPOKCUABI U OCOOCHHOCTU UX XUMH-
YeCKUX CBOMCTB. Kuciopoaubie 1 0€CKUCIOPOIHBIE KUCIOTHI U UX COJH.

Komrmnekcusie coequnenus. O01ue cBeJjleH!sI 0 KOMIUIEKCHBIX coelnHeHusx. Komrmiek-
cooOpa3oBaresb, JUTaH/Ibl, KOOPJIUHAIIMOHHBIE YUCIA, IEHTAHTHOCTD JIMTaHJA0B, BHYTPEHHSS U
BHEUIHsS chepbl KOMIUIEKCHOTO coequHenus. Kinaccuduxaius KOMIUIEKCOB 10 BUY KOOPAUHHU-
pyeMbIX nuraHaoB. HoMmeHkIaTypa KOMIUIEKCHBIX coenuHeHui. [IpencraBienne 06 mzomepuun
KOMIUIEKCHBIX coeuHeHul. Peakinu oOpa3oBaHUs KOMIUIEKCHBIX COEIMHEHUHN, CBOMCTBA KOM-
TJIEKCHBIX COCIMHEHUN.

OcHOBHbIE THUIBI XHMUYECKUX peakiuil. Peakiuu OOMEHHbIE M OKHCIUTEIHHO-
BOCCTAHOBUTEJIbHBIEC. TUIMYHBIE OKUCIUTEIN U BOCCTAHOBUTEIIM, HANIMCAHUE YPAaBHEHUN IPO-
CTEHIIINX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. TUmbl OOMEHHBIX peaklui, TUIPOIHU3
COJIEH B BOJHBIX paCTBOPAX.

[lepuonnueckuii 3akon .M. MenneneeBa u nepuoaudeckue cBorctBa. CoBpeMeHHas
dbopMyIMpOBKa MEPUOIUYECKOTO 3aKoHa. [lepronuueckas cucrema M €€ CBSi3b CO CTPOCHUEM
aTtomoB. [Ipencka3zanue cBOMCTB Ha OCHOBE NMEPUOIUYECKOIO 3aKOHA. ATOMHBIE U MOHHBIE pajiH-
YCBI. YCJIOBHOCTb 3TUX IOHATHW. V3MeHEHue paanycoB aTOMOB IO IEPUOAUYECKON CHCTEME.
HonHbIe pagnychl U UX 3aBUCUMOCTD OT JIEKTPOHHOI'O CTPOCHUSI aTOMOB M CTENIEHU OKUCIICHUS.
DHeprusi MOHU3AIMHU U CPOJICTBO K AIEKTPOHY. 3aKOHOMEPHOCTH B U3MEHEHUH PHEPTUU MOHU3A-
nuu. Cxema Koccenst anst 00bsCHEHUSI OTHOCUTENIBHOM CHIIBI KUCIOT M ocHoBaHMi. [Ipeacras-
JeHue 0 MeTojax cpaBHuTenbHOro pacuera M.X. KapanerbsHia. 3HaueHHe NEPUOIUUECKOTO
3aKOHa.

Mooynb 2. Xumudeckas CBSI3b.

Tunbel XUMHUYECKOW CBSI3U. DIIEKTPOOTPULIATENBLHOCTh. KOBajeHTHass M MOHHAs CBS3b.
CBoiicTBa KOBAJICHTHOW CBSI3M: HAIPABJIECHHOCTh W HACHIIIAeMOCTh. [losisspHas KoBajeHTHas
CBsI3b. XapaKTEPUCTUKU KOBAJIEHTHOW CBA3U: JUIMHA, IPOYHOCTh, BAJICHTHBIE YIibl. JUIMHBI O1U-
HapHBIX M KPATHBIX CBsi3ed. DD PeKTUBHBIC 3apsIbl AaTOMOB B MOJICKYJIax. J(UIMOTBHBIN MOMEHT.
JrmonbpHbBIE MOMEHTBI M CTPOSHHUE MOJIEKYJI. FIOHHas CBsI3b KakK MPEAEIbHbIN ClIyyald KOBAJIEHT-
HOU cBsi3u. HeHampaBieHHOCTh M HEHACHIIIAEMOCTh MOHHOU CBsi3U. [lonsipusaius noHoB. 3aBU-
CHMOCTb IOJISIPU3ALMM HOHOB OT THUIIA DJIEKTPOHHOM CTPYKTYPBHI, 3apsia U paanyca HOHOB. Biu-
SHUE TOJISIPU3ALMU Ha CBOMCTBA BEHIECTB. MEXMONEKYSIpHAs U BHYTPUMOJICKYJISIPHAs BOJO-
POZIHAsI CBSI3b. DHEPIusl M JIJIMHA BOJOPOJHOM CBs3U. BinsiHuE BOIOPOJHON CBSI3U Ha CBOICTBA
BEIECTB. MeTalnyeckas CBsi3b U €€ cBoicTBa. OOIUE MPEACTABICHHUS O MEXMOJICKYJIIPHOM
B3aMMOJICHCTBUH.

Mooyns 3. CBOICTBA pacTBOPOB.

PactBopel M B3aMMOJENCTBHS B pacTBOpax. Teopuu KUCIOT U ocHoBaHuM. I[Iporeccsl,
COTIPOBOXKAAIOIINE 00pa30BaHUE KUJKUX UCTHHHBIX PACTBOPOB HEIJIEKTPOIHUTOB U DIICKTPOIIH-
TOB. XapakTEpUCTHKA MEXKYACTUUHBIX B3aUMOAECHCTBHUI B pacTBopax. [IpencraBienue o coiib-
BaTanuu. lneanpHbie U peanbHble PACTBOPHI. AKTUBHOCTH; KO (HUIIMEHT aKTUBHOCTH KaK Mepa
OTKJIOHEHHS] CBOMCTB KOMIIOHEHTA PEAIbHOTO PacTBOPa OT €r0 CBOMCTB B UJICAJIBHOM PaCcTBOPE.
Peakuuu, nporekaronume B pacTBOpax.

Henocrarounocte Teopun Appenuyca. [IpoToHHas Teopus KUCIOT U OCHOBaHUMW; KOH-
CTaHThI KUCJIOTHOCTU M OocHOBHOCTH; miKasia pKa u pKB. KoHcTanTa aBTonmpoTosnsza pacTBopHu-
tenst. Juddepennupyronie u HuBenupyomue pactBopurenu. [lonsatue 06 37eKTpOHHOM Teo-
PUH KUCIIOT U OCHOBAHHUU.

4. O0beM yueOHOM JUCUMIIJIMHBI

Cemectp
1

Bun yae6HO# paboThI Bceero
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B 3a4eT- B 3a4eT-
B aKaJIeM. B aKaJICM.
HBIX €I1- HBIX €JI1-
yacax gacax
HULIAX HULIAX
O0mas TpyA0eMKOCTb JMCIHUILIH- 2 79 2 79
HBI
KonraktHasi padora (KP): 1 32 1 32
Jlexiuu (JIek) 0,5 16 0,5 16
[Tpaxtrueckue 3ansatus (113) 0,5 16 0,5 16
CamocrositesbHas padora (CP): 1 40 1 40
KonTakTHas camocrositenbHas pabota 0,2 0,2
CaMocTosTeTbHOE U3YUCHHUE Pa3/IeioB 1 30,8 1 39,8
JUCITUTUTUHBI
Bua uTOroBOro KOHTpOJIA: IK3a-
3ayer
MeH/3a4eT
Bcero Cer “ip
Bun yuebnoii pabotbl B 3a4eT- B acTpo- B 3a4€T-
B acTpo-
HBIX €IU- | HOM. Ya- | HBIX €IH-
HOM. Yacax
HHULIAX cax HHULIAX
O01mas Tpy10eMKOCTb 1Y CHUILTTHHbI 2 54 2 54
KonrakThas padora (KP): 1 24 1 24
Jlexruu (JIek) 0,5 16 0,5 16
[Tpaktuueckue 3anstus (I13) 0,5 16 0,5 16
CamocrositeabHas padora (CP): 1 30 1 30
KoHnTtakTHas camoctosTenbHas pabota 0,15 0,15
CaMocCTOsATeIbHOE U3YUCHUE PA3/IeIIOB 1 20 85 1 29.85
JIUCITATITUHBI
Bua uTOroBoro KOHTpOJIA: IK3a- 3auer
MeH/3a4eT

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI

«BBenenue B matematuxky» (®T/1.3)

1. Heablo QUCHMIIMHBI SBIsieTCs popMHUpoBaHue y OakanaBpa 0a30BBIX MaTeMaTHye-
CKHMX 3HaHUWH, HEOOXOMMMBIX JJIS JaJbHEHIIEro W3y4YeHUs Pa3/iejioB BBHICIICH MaTeMaTHKU. A
TaKXke, ISl U3y4eHHs psijia OOLIEHAYUYHBIX TUCHMIUIMH M AUCLUUIUIMH MPO(PECCHOHATBHOTO K-
na.

2. TpeGoBaHus K pe3yJbTaTaM 0CBOCHHS IUCHMIIIMHBI

Uzyuenue kypca BBenenue B MareMaTHKy NpHU MOJATOTOBKE OakajgaBpOB IO HANpaB-
nenuto 18.03.01 Xummuyeckasi TexXHOJIOTUs, NPOPHUIb «XHMHYECKasi TEXHOJIOTUSI MaTe-
pHAJIOB U NPUOOPOB JIEKTPOHHOM TeXHUKH H HAHOYIEKTPOHMKM) CIIOCOOCTBYET NMPUOO-
PETEHHIO CIEAYIOLIMX KOMIIETCHIINN:

2.1. IlpodeccronanbHble:

- CHOCOOHOCTBIO TUIAHMPOBATH U MPOBOJUTH (PU3NYECKHE U XUMHUECKUE IKCIIEPUMEHTHI, PO-
BOJIUTh 00pabOTKY MX PE3y/lbTaTOB M OLEHMBATH MOTPEUIHOCTH, BBIIBUraTh TMIIOTE3Bl U yCTa-
HaBJIMBAaTh T'PAHULBl UX NPUMEHEHUs, IPUMEHATh METOAbl MAaTEMaTHUECKOIO aHalIM3a U MOJie-
JMPOBAHHUS, TEOPETHUECKOTO U IKCIepruMeHTanbHoro ucciempoBanus (ITK-16).
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B pesysabrare n3y4yeHus JMCUHMILIMHBI CTYACHT J0JI7KEH

3HAMb.
-OCHOBHBIE METO/Ibl UCCIICZOBAHUS 3JIEMEHTApHbIX (DYHKIMHA, UX CBOMCTBA U rpaduKu, TOXKAeE-
CTBEHHBIC NPEOOpa3oBaHMsl aNreOpanvdeckux M TPUTOHOMETPUYECKHX BBIPAKEHUH, CIIOCOOBI
pEILIEeHUs] YPaBHEHUM U HEPaBEHCTB, MJIEMEHThHI TEOPUU YMCEIl, BKJIIOYas KOMIUIEKCHBIE YUCIIA, U
TEOPHH MHOKECTB, OCHOBBI AHAJTUTUYECKON Ir€OMETPUH, BEKTOPHOM U JIMHEHHOH anreOpsl;

ymemy:
-IpHOOpeTaTh HOBbIE MaTEMaTHYECKUE 3HAHUS, UCIONB3ys COBPEMEHHbIE 00pa30BaTeNIbHBIC H
MH(POPMALIMOHHBIE TEXHOJIOTUH, COCTABIATh MaTEMATUYECKUE MOJIENIM TUIIOBBIX 3aJjad U Haxo-
JUTh CIOCOOBI MX PEIICHHI; YMETh MEPEeBOJUTh HA MAaTEMAaTUYECKUN S3bIK MPOCTEUIIHNE MPO-
0J1eMbl, NTOCTABJICHHbIE B TEPMHUHAX JIPYTUX MPEIMETHBIX OOJIacTeH, U UCIOJIb30BATH MPEBOC-
XOJICTBA ATOH nepeopMyITUPOBKHU AJIS KX PEIICHUS;

enadems.
-MaTeMaTUYECKOH JIOTMKOH, Pa3BUTHIMH Y4€OHBIMH HaBBIKAMU U TOTOBHOCTBIO K MPOOKEHHIO
0o0pa3oBaHusl, YMEHHEM YUTaTh M aHAJIU3UPOBATh YUEOHYIO MaTeMaTUYECKYIO JIUTepaTypy, nep-
BUYHBIMH HaBBIKAMH M METOJIAMH PEIICHUS MaTeMaTHYECKUX 3a/1ad JAUCHUIUIMH Tpodeccuo-
HAJIBHOT'O IIUKJIA ¥ TUCLMILIMH NIPOGUIbHON HApaBIEHHOCTH.

3. KpaTkoe coep:xaHue AUCUUINIUHBIL
BBenenue.

[Tpenmer u Meronpl MaTemMaTuku. OnucaHle OCHOBHBIX pa3ziesioB Kypca. TpeboBaHus npu usy-
YEHHUHU Kypca.
Monyas 1.
DJIeMeHTHI TEOPHH YK ce] U TeOpHH MHOKecTB. JleiicTBuA Hajg MHOrowieHaMu. OCHOBHbIE
THUIBI YPABHEHN U HEPaBEHCTB, MeTO/AbI UX pemieHusi. Yucna (1ienple, oTpULaTeIbHbIE, BE-
IIeCTBEHHbIE). AOCOIOTHAS BeJIMYMHA JieicTBUTeNnbHOro yncia. Kommiekchele uncna. Omnepa-
MU HaJ HUMH. MHOXeCTBa U ONepaluy HaJ HUMH. DJIEMEHTbl MHOXECTBA, MOAMHOMXECTBA.
Yucnossle MHOXkecTBa. Dopmynsl Myaspa u Oiinepa. M3BnedyeHne KOpHsA N-OM CTENEHU U3
KOMIUIEKCHOTO uncia. PemieHue ypaBHEHUH KBaJpaTHBIX M BBICIINX HOPSAKOB. PanuoHanbHas
npoOb. OcHOBHas TeopeMa anreOpbl. TpUrOHOMETpUUYECKHE ypaBHEHHs M HepaBeHcTBa. Jlora-
pudMuyeckue ypaBHEeHHUs 1 HepaBeHCTBa. [loka3arenpHble ypaBHEHUS U HEpaBeHCTBA. Pemienue
YPaBHEHUI U HEPABEHCTB CMEIIAHHOTO THIIA.
Monyas 2.
®dyukuun 1 ux coicra. IIpocreiimme dnemenrapubie pynkuun. Hexoropnie Bonpocsl
IJIAHMMETPUM M CTepeoMeTPUH. AHAJIUTHYECKAsl TeoMeTpHusl.
[Tonsatus ¢pynkuuu. MccnenoBanue ¢pynkiuu. CrnocoOsl 3aganus GyHkiuii. OOpaTHble (QYHK-
1un. CBOWCTBA 3NIEMEHTapHbBIX QYHKIMHA. (JIMHEIHbIe, KBaApaTUYHbIE, CTEIICHHbIE, I0KA3aTeNb-
HblE, JIorapu(@MUUecKre, TPUTOHOMETPUUECKHe U Apyrue) MeToa KOOpJIuMHAT Ha IJIOCKOCTH.
JlexapToBa NpsIMOYrojbHas CUCTEMa KOOpPAMHAT, MOJIIpHAas CUCTEMa KoopauHar. PaccrosHue
MeXy IBYyMsl ToukamHu. JleneHue oTpeska momnojam. YToJI MeXIy ABYMs MPSMBIMHU Ha IMIOCKO-
CTH. Y CIIOBHS NapaJuIEIbHOCTU U NMEPIEHINKYIAPHOCTH NPSAMBIX. Y paBHEHHUS MPSAMON JINHUYU Ha
MJIOCKOCTH: 00111ee, ¢ YrIoBbIM KO3 (UIIMEHTOM, MPOXOAIIeH Yepe3 NaHHYI0 TOYKY B 3aJlaH-
HOM HamlpaBJIEHUM, MPOXOASIIEH Yepe3 JIBE JaHHbIE TOYKU. PaccTosiHME OT TOYKM 10 MPSIMOM.
Kpusbie Broporo mnopsiaka. Kanonunuyeckue ypaBHeHHsS U TpadUKH OKPYKHOCTH, DJUIMIICA, TH-
nepOoIIbl, MapadosIbl.
Moayas 3. BexkTopHas ajareopa.
BexTopsl. Monynbe BekTopa. OpThl, Halpasismomuye Kocunycsl. Onepanuu Haja Bektopamu. Cka-
JSIPHOE TPOU3BEJICHUE IBYX BEKTOPOB. BEekTOpHOE NpousBencHHE ABYX BEKTOpoB. CMemaHHoe
IIPOU3BENIEHUE TPEX BEKTOPOB. DU3NUECKOE U FEOMETPUUECKOE TPUIIOKEHNE BEKTOPHBIX IIPOU3-
BEICHUH.
Monyasb 4. JluneiiHas aareopa.
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Martpuupl. Onepanuy HaJ MaTpuliaMu. DiIeMEHTapHble Tpeo0pa3oBaHus CTPOK MaTpulbl. [1pu-
BEJICHWE MATpHUILbI K cTyneHyaToMy Buay u Buay ['aycca. Panr marpuusl. Onpenenurens Mat-
puibl 1 ero cBoiictea. OOparHas maTpuua. Pemenue cucteM TUHEHHBIX anredpandeckux ypas-
HEHUi (¢ moMoIkI0 00paTHOM MaTpuIlsl, MeTooM ["aycca, metogom Kpamepa). [Ipencrapnenue
O JIMHEHHBIX BEKTOPHBIX HpocTpaHcTBaXx. COOCTBEHHBbIE BEKTOPbI M COOCTBEHHBIC 3HAYCHHS
MaTpUIIbI.

4. O0beM y4eOHOH JUCIHIJIMHBI

Beero Cemectp
Bun yaeOHO# paboThI 1
3E Axaj. 4. 3E Axap. 4.
O01as TPyA10eMKOCTh U CIUTITHHBI 2 12 2 12
KonTakTHasi padoTa — ay1MTOPHbIE 3aHATHS: 1 36 1 36
Jlexuuu 0,5 18 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18 0,5 18
CamocrosiTesibHas padora 1 36 1 36
KonTakTHas camocTosTenpHas pabora 0,2 0,2
SI?IMOCTOHTGJII)Hoe U3Y4YEHHE pa3/iesioB AUCLUILIH- 1 358 1 358
Buja uToroBoro KoHTpoJIs: 3auer
Cemectp
Bun yuebHoit paboTbl Beero 1
3E Actp. u. 3E | Actp.u.

O01as TpyA10eMKOCTh U CIUNITHHBI 2 54 2 54
KonrakTHasi pa6oTa — ayJuTOpPHBIE 3aHATHUS: 1 27 1 27
Jlexun 0,5 13,5 0,5 13,5
[Tpaktuueckue 3anstus (I13) 0,5 13,5 0,5 13,5
CamocrosiTejibHas padoTa 1 27 1 27
KonTakTHas camocTosTensHas paboTa 0,1 0,1
g:IMOCTO}ITeJIBHOG W3Y4YEeHHE Pa3fesioB AUCIHUTLIHU- 1 26.9 1 26.9
Bu1 HTOroBOro KOHTPOJIS: 3auer
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5. TPEBOBAHUSA K YCJIOBUSAM PEAJIM3ALINU
ITPOI'PAMMBbI BAKAJIABPUATA
5.1. TpeOoBaHus K KaApoOBOMY o0ecIeYeHH IO

KanpoBoe obecnieuenne mnporpaMMbl —OakajlaBpuaTa COOTBETCTBYET TpeOOBaHHUAM
oI'0C BO:

— peanM3anuio IporpaMMbl OakaiaBpuara 00eCIeunBalOT HAYYHO-TIEAArOTHYECKUE pa-
OOTHHKHM YHHBEPCHUTETA, a TAKXKE JIMIIA, IIPUBJICKaeMbIe K peai3aliy MporpaMMbl OaKaiaBprara
Ha YCJIOBUAX I'Pak/1IaHCKO-TIPAaBOBOTO JI0TOBOPA;

—  KBaJM(UKANUA PYKOBOIALIMX U HAYYHO-TIEJArOTHYeCKUX PAaOOTHUKOB YHUBEPCUTETA
COOTBETCTBYET KBATH(UKALMOHHBIM XapaKTEPUCTHKAaM, YCTAaHOBJIEHHBIM B EnuHoM kBanmudu-
KallUOHHOM CIPAaBOYHHKE JIOJDKHOCTEH PYKOBOAUTENEH, CHEIHATIMCTOB U CIY)KallUuX, pas3jerne
«KBanugpukamonHbie XapaKTePUCTHKH JTOJDKHOCTEH PYKOBOJIUTENEH M CIEIUAINCTOB BBICIIETO
po(hecCHOHANBHOTO U JOMOJIHUTEIBHOTO MPOGECCHOHATBHOTO 00pa30BaHUM, YTBEPKICHHOM
IIpUKa30M MUHHCTEpPCTBA 34paBOOXPAHEHUS U COLMAIBHOTO pa3BuTus Poccuiickonn denepanun
ot 11 saBaps 2011 r. Ne 11 (3apeructpupoBan MunucTepcTBOM rocTuinu Poccutickoit denepa-
uuu 23 mapra 2011 r., peructpanuonnsiii Ne 20237) u npogeccoHanbHbIM CTaHIapTaM;

— IOl WITaTHBIX HAYYHO-TIEAArorH4ecKux pabOTHUKOB (B MPUBEACHHBIX K IIEJIOYHUC-
JICHHBIM 3HAYEHUSIM CTaBOK) Oonee 50 MPONEHTOB OT OOIIEr0 KOJUYEeCTBa HAy4YHO-
NeIarornyeckix pabOTHUKOB YHUBEPCHUTETA (aKaJAeMUYEeCKU OaKkallaBpuar);

— JI0JIl HAYYHO-TIeIJarOTMYeCKUX paOOTHUKOB (B MPUBEICHHBIX K IEIOYHCICHHBIM 3HAa-
YEHUSIM CTaBOK), UMEIOIUX YUEHYIO CTENeHb U (WIH) yYeHOe 3BaHMe, B OOIIEeM YHCIIE HAYYHO-
MearorndecKux paboTHUKOB, pEAM3YIONIUX MTporpaMMy OakanaBpuara, 6oiee 60 MpoICHTOB;

— JI0JISl HAYYHO-TIeIarOTMYeCKUX paOOTHUKOB (B MPUBEICHHBIX K IEIOYHCICHHBIM 3HAa-
YEHUSIM CTaBOK), UMEIOLINX 00pa3oBaHue, COOTBETCTBYIOLIEE MPOMUITIO MPEnogaBaeMoi TUCIIH-
TJIMHBL (MOAYJIs), B OOIIEM YHCII€ HAYYHO-TIEIarorMuecKuX paOOTHHUKOB, PEaTU3YIOIIUX IPO-
rpammy 6akanaBpuaTa, COCTaBiIATh Oosiee 80 MPOILEHTOB;

— CpEeIHEeroJ0BO€ YUCJIO MyOIMKauil HayqYHO-TIeAarornyeckux pabOTHUKOB YHUBEPCH-
TeTa 3a MEepUuoJ pealu3alu MporpaMmbl OakanaBpuara B pacyere Ha 100 HaydHO-
NeAarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K IIEIOUYHUCICHHBIM 3HAYEHUSIM CTAaBOK) JOJKHO
COCTaBIISITh HE MeHee 2 B XKypHajax, MHACKCHPYeMbIX B 0a3zax mannHbix Web of Science wmm
Scopus, nwmu He meHee 20 B JKypHaJlaX, HHIEKCUPYEMbIX B PoccuiickoM MHIEKCE HAyYHOTO IIH-
TUPOBAHNS;

— J0J11 paOOTHUKOB (B MPUBEACHHBIX K LEIOYUCIECHHBIM 3HaYEHHUSIM CTaBOK) U3 YHUCIIa
pykoBoguTenel U pabOTHUKOB OpPraHU3alMi, JeSATeIbHOCTh KOTOPBIX CBSi3aHA C HaIlpaBJIEHHO-
CThIO (IpoduiIeM) peann3yeMol mporpaMmmsbl OakagaBpuaTa (MMEIOLIMX CTaX padOThl B TaHHON
npodeCCHOHAIBHON 001acTh HE MeHee 3 JieT) B 001ieM uncie pabOTHUKOB, PEATU3YIOIINX TPO-
rpammy OakanaBpuaTa, He Oosnee 10 IpoIeHTOB.

— oO11ee pyKOBOJICTBO HayUHBIM COJIEp>KaHUEM MTPOrpaMMbl OakanaBpuara onpese-
JICHHOM HampaBiIeHHOCTH (MPO(UIIs) OCYHIECTBISETCA IITATHHIM HAayYHO-TIEAArOTHUECKUM pa-
OOTHUKOM OpraHM3alMM, UMEIOUIUM YYEHYIO CTENeHb, OCYHIECTBIISIOIIUM CaMOCTOSITENIbHbIE
HAy4YHO-UCCIIEIOBATENbCKUE MPOEKThl U YYAaCTBYIOIIMM B OCYLIECTBICHUH TAKUX IPOEKTOB IO
HarpasJjeHuto (MpoQuUII0) MOATOTOBKH, UMEIOIIUM €XKETOJHBIC MYOIHKAIUA 10 pe3ybTaTaM
yKa3aHHON Hay4YHO-MCCIIEOBATENbCKON AEATENIbHOCTH B BEAYIIMX OTEUECTBEHHBIX U (WJIM) 3a-
PYOEXKHBIX PELIEH3UPYEMBIX HAYUHBIX KYpHaJlax U U3JIaHUSX, @ TAK)KE OCYIIECTBISIONUIUM €XKe-
TOJHYIO ampoOaluio pe3yiabTaTOB yKa3aHHON Hay4HO-HCCIEN0BATENbCKOM JEsTEeIbHOCTH Ha
HAI[MOHAJIBHBIX U MEXKAYHAPOIHBIX KOH(PEpEeHIUAX.

5.2. MaTepuajJibHO-TeXHHYECKOe o0ecreyeHue

MarepuanbHO-TeXHHUECKass 0a3a YHHUBEPCUTETa COOTBETCTBYET ACUCTBYIOIIUM MPOTH-
BOIOKapHBIM MpaBUjaM U HOpMaM M 00eCleYrBaeT MPOBEICHUE BCEX BUIOB AU CIUIUIMHAPHON
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U MEXKIUCHMIUTMHAPHON IMOATOTOBKH, MPAKTUYECKOM W Hay4dHO-HCCIEAOBATEIbCKON paboThI
00y4aromuxcst, IPeIyCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeuenp MaTepHaAIbHO-TEXHUYECKOTO OOECIIEUEHHUs BKIIOYACT: JCKIMOHHbIE yueOHbIE
aynuropun (000pyAOBaHHBIE BUACONPOCKIIMOHHBIM OOOpPYJOBAaHUEM JJIsl NpPE3eHTAlMl, Cpel-
CTBaMU 3BYKOBOCIIPOM3BEACHHUS, IKPAHOM, U UMEIOUIMMH BBIXOJ B MIHTEpHET), MOMeIIeHus AJs
MPOBEJCHUS CEMUHAPCKUX M MPAKTHYECKHX 3aHATHHA (00OpYyIOBaHHBIE Yy4eOHOU MeOenblo),
OuOIMOTEKY (MMEIONYI0 pabovrie KOMIBIOTEPHBbIE MecTa uIsi OaKajaaBpOB, OCHAIICHHBIE KOM-
IBIOTEpaMH C JIOCTYIIOM K 0a3aM JaHHBIX U BBIX00M B MIHTEpHeT), 1abopaTopuu, OCHAIIEHHbIE
COBPEMEHHBIM 00OpYIOBAaHUEM JJIsi BBHIIOJHEHUSI HAyYHO-UCCIIEI0BATEIbCKOM pabOThl, KOMIIb-
I0TepHBIe Kiacchl. [Ipu KMCHOIb30BaHMU AIIEKTPOHHBIX H3JAaHUNA YHHUBEPCHUTET 00ECIeunBaET
Ka)KI0ro 00y4arouierocsi BO BpeMsi CaMOCTOSATEIbHOM MOArOTOBKH paboyuM MECTOM B KOMIIbIO-
TEPHOM KJIacce C BBIX0OJI0M B VIHTEpHET B COOTBETCTBUH C TPYJOEMKOCTHIO M3Y4aeMBbIX TUCIIHU-
TUTHH.

MarepuanbHo-Texuudeckoe odecrieuenne OOII OakanaBpuara 1o HampaBICHHUIO MOATO-
ToBkU 18.03.01 - Xumuueckas TexHOIOTUsA, MPOPHIIb - XUMHUECKas TEXHOJIOTUSI MaTEPHATIOB U
nprOOPOB AIIEKTPOHHON TEXHUKH U HAHODJICKTPOHUKH, BKITIOYACT:

5.2.1. O6opynoBanue, HeOOXOAUMOE B 00pa30BaTENLHOM IpoIIecce

Obopyoosanue 01 NONYYEHUs MOHOKPUCAIIUYECKUX, NOJUKPUCMALIUYECKUX, CIMEKIAH-
HbIX, KepAMUYECKUX MAMEPUANO8 U MOHKONIEHOYHBIX CMPYKMYP:

BricokoTemMmiepaTypHbple MeYM IMAaXTHOTO W IUJIMHIPUYECKOTO (OAHO30HHBIE U JIBYX30H-
HBIE) TUIIOB, OCHAIIICHHBIE TPOrPAMMUPYEMBIMU CHCTEMaMU aBTOMATHYECKOI'O PEryIHpPOBAHHS
temneparypsl «Tepmonar-14» u «Tepmonar-16»;

Y cTaHOBKH ISl BBIpAlIUBaHUsI MOHOKpHCTauioB MetoaoM Yoxpanbckoro (MKAH), meto-
noMm bpumxmena (Penmer-2) MonepHU3MPOBAaHHBIE , MO3BOJSIOUIMM KOHTPOJIMPOBATH Iapo-
ra3oByr armocepy B poCTOBOH Kamepe;

YCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HAITBUICHUS (PE3UCTUBHBIM HArpeB, MarHETPOHHOE
pacmbUIeHHE), MOJIEPHU3UPOBAHHEIE JJI HAMBUICHUS] MHOTOCTIOMHBIX HAHOPa3MEPHBIX CTPYKTYP
Ha OCHOBE HEOPTaHWYECKUX M OPTaHUICCKUX IMOTYITPOBOIHHKOBBIX U JTFOMUHECIICHIITHBIX MaTe-
pHAJIOB.

Komruiekc 000opymoBaHus ISl TPUTOTOBIICHHUS U KOMIIAKTUPOBAHUS IIUXTHI: AJICKTPOHHBIC
AHAIUTUYECKUE BECHI, THAPABINYECKU mpecc ¢ ycunueM 10 50 T., HeoOXoauMas XuMUYecKas
1ocy/1a, MEJIbHUIIA apoBast JabopaTopHasi, a TAK)KE TUNIATHHOBBIC THIJIH.

BriTsokabIe mTKadbl, BeChl TEXHUYECKHME U aHAIUTUYECKHE, CYIIMIbHbBIE MIKadbl, yIbTpa-
3BYKOBBIC BaHHBI, YCTAHOBKH I PE3KH, NUTN(OBKH U TTOJTUPOBKH KPUCTAIIOB H CTEKOJT.

ObopydosaHue 018 aHAIU3A NPUMECHO20 COCNABA MAMEPUATLO8.

Macc-cniektpomeTp ¢ MHAYKTUBHO cBsizaHHOM TuiazMoir NexION 300D (Perkin Elmer) c
CHCTEMaMH BBICOKOYHCTOTO BCKPBITHS P00 € IIOMOIIBI0 MUKPOBOJIHOBOTO U TEPMHUYECKOTO aB-
TOKJIAaBUPOBAHUSI.

BTOpWUYHO-HOHHBI ~ Macc-CHEKTPOMETP C  BPEMS-TIPOJIETHBIM — MacC-aHaJIH3aTOpPOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosanue 0151 NPpoBedeHUsi CHeKMPANbHbIX UCCTE008AHUIL.

Crnekrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypoe ciekrpomerp Tensor-27 (Bruker GmbH).

Cnekrpodoromerpuueckuii komruieke Ocean Optics, B cocTaBe 2 CrieKTpo(hOTOMETPOB BU-
JUMOTO JIMaria3oHna, pamaHoBckoro crekrpomerpa (200-2000 cm-1) ¢ BO3OYXKTarONIIM U3ITy4e-
HueMm 785 uM, cnektpometpa ommxHero MK nmuamazona NIR Quest (700-1750 um), ¢ uHTETpH-
pyromuMu chepamu 1 ONITOBOJIOKOHHBIMU COETMHUTENIbHBIMHU KaOelsiMU, CBETOIMOAHBIMU U J1a-
3epHBIMU UCTOYHHKAMH BO30YKJIEHH B ranazoHe 257- 978 Hwm.

Kommnekc ~ oOopymoBaHus 1O OPOBEOCHUS  HCCIENOBAaHHM  CHIEKTpajbHO-
JTIOMUHECIIEHTHBIX XxapaktepucTuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cuctemoii ananmsa
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KUHETUKU 3aTyXaHUS JTIOMUHECIICHIINH

ObopynoBanue Ui UCCIEAOBAHUS 00Pa3IIOB METOAAMHU CKAaHUPYIOMIEH 3JIEKTPOHHON MHK-
POCKOIIMU M peHTreHocnekTpaibHoro Mukpoananusa — VEGA-3 LUMO (Tesla Inc.) u INCA
Energy 3-D MAX ( Oxford Instruments).

O6opynoBanue AJisl UcCaeI0BaHUs 00pa3lloB METOAAMH ONTUYECKOM MHUKPOCKOIUU Stereo
Discovery V.12 (Carl Zeiss), ontuueckre MUKpOCKOIbL: nossipu3annonnsie (MHUH-8, TTonam P-
111), meramtorpadpuueckue, uaTepdepennronnpii MUN-4, nonspuckon ITKC-500, cronuku
®enopoBa, cTONMMKH JIOMOYHMKOBA; pedpaKTOMETPHI KUJKOCTHBIE M T€0JIOTHYECKUE, HAOOPHI
UMMEPCUOHHBIX KUJIKOCTEH.

ObopynoBanue Ui HCCIEAOBAaHUS OOpPA3LOB PEHTICHOAU(MPAKIMOHHBIMH METOJAMH —
nudpakromerp Equinox 2000 (Inel Corp.).

Obopyoosanue 0151 UCCIe008aHUA MEXAHUYECKUX, DJIeKMPULECKUX U MACHUMHBIX CE0UCME
Mamepuanos:

Hunaromerp boTBuHKMHBaA (KBapieBbiii), Mukporsepaomep [IMT-3, ¢epporpad, xapakre-
peorpad, u3mMepuTenbHOE 000pYAOBAaHUE IJI OIEHKU AIEKTPOPUZUUYECKUX XAPAKTEPUCTUK Ma-
tepuainos, Tepaommetp (E6-13), mamepurens L, C, R nudposoii E7-12.

5.2.2. YueOHO-HaArIggHbIE TOCOOUS

KoMmmiekTsl 1I1akaToB K JIGKIIMOHHBIM KypcaM; Ha0Opbl 00pa3iioB MOHOKPHCTAILIOB, Jia-
3€pHBIX MaTEpPHAaIOB, MOTYIPOBOJHUKOB, MUHEPAJIOB; IJIAKAThl TUIIOBBIX YepTEkel 000pymoBa-
Hus. KoMmproTepHas mporpaMma o o0ydeHno 00padoTKe CHeKTPaIbHbBIX U Au(paKToOMeTpude-
ckux naHHbIX «Origin 8SR», KoMIblOTepHBbIE 0a3bl PEHTTEHOBCKUX NUMPAKIIMOHHBIX JAHHBIX
kpuctamaeckux emects PCPDFWIN (Powder Diffraction File). Ans00oMbl peHTTeHOTpaMM
HEOPraHMYECKUX MaTEepUANIOB, JIEPUBATOTPAMM CHCTEM C OOpa30BaHHEM TBEPABIX PacTBOPOB,
KPUBBIX W3MEHEHHS MacChl NMPU HArpEeBaHUHM CUCTEM C DPA3JIOKEHHEM KPHUCTAJUIOTHIPATOB U
CJIO’KHBIX COETMHEHHH.

5.2.3. Kommbrotepsl, HH(OPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIE CETH, allapaTHO-
IpOTrpaMMHBIE U ay/IMOBU3YyalbHbIE CPECTBA

[lepconanbHble KOMIBIOTEPHI, yKOMILIEKTOBaHHbIe mpourpeBarensimu CD u DVD,
IOPUHTEpaMH U MPOTPaMMHBIMHU CPEJICTBAMM, MPOEKTOPHI, IKPAHBI; ayJUTOPUU CO CTal[MOHAp-
HBIMH KOMILJIEKCAMH OTOOpakeHus1 nHpopManuy; mudpoBas kamepa K ONTHIYECKOMY MHKPOCKO-
ny; HudpoBoi GoTroanmnapat; KONUPOBAIbHBIN anmapar; JoKajJbHas CEeTh ¢ BBIX0JJ0M B MIHTepHET

5.2.4. TleuaTHbIE U dJEKTPOHHBIC 00pa30BaTEIIbHBIC H HH()DOPMAIIMOHHBIC PECYPCHI

HNHdpopmanmoHHO-METOIMUEeCKHEe MaTepHasbl: yueOHbIe TOCOOUS 10 TUCIMITIIMHAM BapH-
ATHBHOM YacTH MPOTPaMMBbI; METOMYECKUE PEKOMEHIAINH K MPAKTHUYECKUM 3aHATHSAM; pas3za-
TOYHBI MaTepuall K JIEKIIMOHHBIM KypcaM; 3JIeKTPOHHbIE Y4eOHbIE M3aHUA M0 AUCHUILIMHAM
BapUaTUBHON YaCTH, HAYYHO-TIOMYJISIPHBIE 3JICKTPOHHbBIE U3/IaHHS.

DneKTpoHHBIE 00pa3oBaTeIbHBIE Pecypchl: KadeapalbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JJaHUN 110 IUCHUIIMHAM BapHaTUBHOM YacTH; 3JIEKTPOHHbIE MPE3EHTALMU K pa3/iesiaM JIeKIIH-
OHHBIX KYpCOB; Y4eOHO-METOAMYECKHEe pa3paboTKu Kadeapbl B AJIIEKTPOHHOM BHUJE; yueOHbIE
(GWIBMBI K pa3jienaM JTUCIMILINH; COOPHUKH TEXHOJOTMUECKUX CXeM, OYKIJIEThl U KaTajJoru 000-
PYAOBaHUs; CIPAaBOYHBIC MaT€PHaJbl B MMEYaTHOM M AJIEKTPOHHOM BHJIE TIO CTPOCHUIO W CBOW-
CTBaM TYTOIUIABKMX HEOPTaHWYECKHX BEIECTB; AJIEKTPOHHAsI KapToTeKa Mo peHTreHo(}a3oBoMy
aHaIM3Y; AIIEKTPOHHAsI KapTOTeKa MO (a30BBIM JHarpaMMaM COCTOSIHUS TYTOTUIaBKUX COCHHE-
HUH.

5.3. YuyeOHO-MeTOAMYECKOE oDecneueHne
Jlnst peanu3anuy OCHOBHOM 00Opa30BaTeIbHOM MPOrpaMMbl MOATOTOBKU IO MpOrpamMme
OakanaBpuata no HanpasieHuto 18.03.01 - Xumuueckast TeXHONIOTHA, TPOPMIb - XUMUYECKAs
TEXHOJIOTUSI MAaTEpUAJIOB U NMPUOOPOB AJIEKTPOHHON TEXHUKU U HAaHOZJIEKTPOHUKH UCIIONb3YIOT-
csi (oHIBl y4eOHOH, yueOHO-METOIUYECKON, Hay4yHOU, MEPUOJNYECKON HayYHO-TEXHHUYECKOU
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muteparypsl UHpopmannonno-oubmuoreunoro nentpa (UBL]) PXTY um. J[. 1. Menneneesa u
Kadeap, y9acTBYIOIUX B PeATU3alUU POTPAMMBI.

Nudopmanmonno-o6ubauoreunsiii ientp PXTY um. [[. . MenneneeBa obecrnieunBacT
UH(POPMALIMOHHYIO MOJCPXKKY pean3alliil MPOrpaMMbl, COACHCTBYET MOArOTOBKE BBICOKOKBA-
TUGUIUPOBAHHBIX  CHEIHAIMCTOB, COBEPIICHCTBOBAHUIO y4eOHOro Ipolecca, Hay4dHO-
UCCIIEIOBATEIBCKON PabOThI, CIOCOOCTBYET Pa3BUTHIO MPOPECCUOHATBLHON KyIbTYPHI OyayIero
CHEIHAINCTA.

Crtpykrypa u coctaB 6ubarorednoro GoHma cooTBeTcTBYeT TpeboBanusM [IpumepHOro
MOJIOXKEHUS O GOpMUPOBAHUHU (POHIOB OMOIMOTEKH BBICIIETO YYEOHOTO 3aBE/ICHUSI, YTBEPKICH-
Horo npukaszoM MunoOpHayku Poccun ot 27.04.2000 r. Ne 1246. UBL] yHuBepcutera obecrie-
YuBaeT OOYYarONIUXCS OCHOBHOW Y4eOHOM, yd4eOHO-METOIMYECKOW W HAyYHOH JIUTepaTypow,
HEOOXOAMMOW JUIsl pealn3aliid U KauyeCTBEHHOTO OCBOCHHUs OakaiaBpaMu 00pa30BaTEbHOTO
mpolecca Mo BceM AMCHUILIMHAM OCHOBHOM 00pa3oBaTEeNbHON MpOrpaMMbl MOATOTOBKH Oaka-
naBpoB 1o HampasieHuto 18.03.01 — Xumuueckas TexHOJIOTH, PO - XUMHUUECKas TeX-
HOJIOTHS MaTEPUaJIOB U MPHUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHUKHU.

OO6muit 06semM MHOTOOTpaceBoro ¢ponaa UBI] cocraBiser 1 675 949 k3.

@®onp yueOHOM M y4eOHO-METOAMYECKON JUTEpaTypbl YKOMIUIEKTOBAH MEYaTHBIMU U3-
JaHUSMU U3 pacyera He MeHee 50 3K3eMIUISIPOB KaKJI0r0 U3 M3JAaHUNA OCHOBHOM JIMTEPATYpHI,
MEPEYUCIICHHOI B paboyux mporpammax AMCHUIUIMH (MOJIyJeil), MpakTUK, U HEe MeHee 25 K-
3eMIUTSIPOB JIOTIOJIHUTENBHOHN JIuTepaTypbl Ha 100 oOyyarommxcs.

@DoHJ TOMOTHUTEIBHON JTUTEPATyphl BKIIOYAET MOMUMO Y4eOHOI nuTepaTypsl ohuiin-
JIbHBIC, CIIPABOYHO-OMOIMOTrpaduuecKre, CHelnalIn3upOBAHHBIE OTEUYECTBEHHBIE U 3apyOek-
HBIE MIEPUONYECKHE U UHPOPMAIIMOHHbIE U3aHUS.

NHupopmaninoHHO-O0MOIMOTEYHBIN LIEHTP 00eCTIeYnBaeT CaMOCTOSATENbHYIO paboTy Oaka-
JaBpOB B YHUTAJBHBIX 3aJlaX, MPENOCTaBIsAs MIMPOKUNA BBHIOOP JUTEpPATyphl MO AaKTyaJbHBIM
HaIpaBJIEHUSM, a Takke 00ecreyrBaeT JOCTYI K IpodecCHOHaIbHBIM 0a3aM JaHHBIX, HHPOP-
MAaIlMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOyuaroiuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOM
UMeeTcsl I0CTYyM K ceTu MHTepHeT, K anekTpoHHo-0ubmmoTeuHol cucteme (ObC) YHuBepcurte-
Ta, KOTOpPAsi COJACPKUT PA3IMYHbIE M3AAHUS MO OCHOBHBIM HM3Yy4aeMbIM JTUCHHIUITMHAM U Cop-
MHUPOBaHa MO COTJACOBaHMIO € MpaBooOIagaTeNsIMU yueOHOM U yueOHO-METOINYECKOH IuTepa-
TYpBI.

Jlnst Gojiee MOJHOTO M ONEPAaTUBHOTO CIPaBOYHO-OMOIMOrpaduyeckoro u uHpopMmaru-
oHHoro oociyxuBanus B b1 peanuzoBana TexHonoruss DneKTPOHHOM TIOCTaBKH.

JIEKTPOHHO-HH(OPMaALMOHHBIE PECYPChI, HCIIO0Jb3yeMble B 00y4eHUH

Ne DneKkTpoHHbIA pe- | TIpUHAIIEKHOCTD, CChUIKA Ha CaiT XapaKkTepuCTUKA IJIEKTPOH-
cype OBC, kKonu4ecTBO KITtouei HOI'0 pecypca
1. |9BC «Jlanb» [MpunamiesxxaocTs - cropornsis. OO0  |Pecypc BKIIOYaeT B ceOst Kak dJIeK-

«M3narensctBo «Jlanb». Cchulka HA  |TPOHHBIE BEPCUU KHHUT U3ATEhb-
caiit OBC -http://e.lanbook.com Ko-  |cTBa «JIaHb» ¥ APYrUX BEAyIIHX
JIMYECTBO KIIIOYEH - JOCTYH JUIA BCEX  |M3aTeNbCTB yUeOHOM TUTepaTyphl,
niosib3oBateneid PXTY ¢ moboro kKoM- |Tak U 3JE€KTPOHHBIE BEPCUU ITEPHO-
MBIOTEpA. JUYECKHX M3/1aHNH 10 €CTECTBEH-
HBIM U TEXHUYECKHUM HAyKaM.

2. OnexTpoHHas 6a3a [punagnexxHocts cropoHHss. Mzna- | Bl « Reaxys» conepxur nadopma-
JIAHHBIX XUMUYECKUX |TesbCTBO « Elseviery. Ccepika Ha callT- |10 0:

COEJIMHEHUM U peak- |WWW. reaxvs.com KoiaudecTBo Kito4eit| - 55 MJIH. opraHu4ecKux, Heopra-

it «Reaxys» - IOCTYT JUTSI BCEX TTOJIh30BaTENIeH HUYECKNX ¥ METAJUTOOPTaHIMYECKUX
PXTY ¢ 11060r0 KOMIIBIOTEPA. COEJIMHEHMUI;
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http://e.lanbook.com/
http://reaxvs.com/

- 36 MJIH. XUMHUYECKHX PEaKITNiL;
- 500 mmH. OoryOIMKOBaHHBIX pe-
3YJILTATOB SKCIIEPUMEHTOB.

DNEKTPOHHO- [TpuHanIEKHOCTD - COOCTBEHHAS. DNEKTPOHHBIE BEPCUU YICOHBIX U
oubnnoreunas cucre- |PXTY um. JI.U. MenneneeBa Ccblika |Hay4HbIX M31aHui aBTopoB PXTYVY.
ma UBI] PXTY um.  |Ha caiit OBC — http: //1 i b .muctr.ru/

J.N. Menneneesa (Ha |octyn mias nonszoBareneit PXTY ¢

6aze AUBC «Hpbucy) |modoro KoMmnpTEpA.

HNuadopmannonHo- [IpunamiexxuocTs croporuss. OO0 DnekTpoHHas ONOIMOTEeKA
crpaBouHas cucrema |«MH®OPMITIPOEKT» Ccriika Ha HOPMATHUBHO-TEXHUIECCKUX W3-
«TEXOKCIIEPT» caiit ObC - nmaunii. Comepxut 6oee 40000

«Hopwmpl, npaBuiia,
cranzaptel Poccum»

http://refoirna.kodeks.ru/reforma/ Ko-
JINYECTBO KJIOYEH - JIOKAJILHBIN J10-
ctyn ¢ koMnerorepos MBI

HaIMOHATLHBIX CTAHAAPTOB U
ap. HTJI

OneKTpoHHas Bepcus
PedepaTtuBnoro xyp-
Hasa

«XUMUS» va CD

[Ipunagnexuocts - cropornsas. OO0
«HTU-KOMITAKT)» KonnuectBo
KJIFOUEH - JIOKAJIbHBIM TOCTYII C KOM-
netotepoB UBII.

Pedepartusnsiii xypran (PXK) «Xu-
MUsI», MyOnuKyeT pedepatsl, aHHO-
Tanuu, Oubnnorpaduyeckue onuca-
HUSI KHUT ¥ CTaTel U3 )KypHAIOB U
cOOpPHHKOB, MaTEPHAIOB HAYYHBIX
KOH(hepeHInH.

OnekTpoHHas Ono-
JIMOTEKA AUccepTaluil

(BN

IIpunaanexuocTs - cropoHHss. Cebll-
ka Ha caiitr DBC -http://diss.rsl.ru/ Ko-
JMYECTBO Kito4el - 10 (JokanbHbIN
noctyn ¢ komnbioTepos MBILL).

B 3B/ nocTynHBI 31€KTPOHHBIE BEP-
cun gucceprauuid Pocculickoi I'ocy-
JlapCTBEHHOM OuOIoTeKu: ¢ 1998
rojla-mo CIEeNMHaATLHOCTIM: « KO-
HOMUYECKHE HayKny, «Opuamue-
ckue Haykm», «llemarornaeckue
Haykm» U «lIcuxonmornueckue
Haykuy; ¢ 2004 roga - 1o BceM cre-
[IUATBHOCTSIM, KPOME METHUITUHBI U
¢dapmanuu; c 2007 roga - mo BceM
CTIEIUATEHOCTSIM, BKITIOYast pabOThI
0 MEJUIMHE U apMaIum.

bl BUHUTU PAH | [Tpunaanexuocts croponnsis. ®T'BYH | basa nanusix (BJ) BAHUTU PAH -
BUHUTU Ccpinka Ha cailT - KpynHeimas B Poccun 1o ecre-
http://wwwz2.viniti.ru/ KonuuectBo CTBEHHBIM, TOYHBIM U TEXHHYECKHM
KITIOUeH - JIOCTYII K pecypcy Jiokallb-  |Haykam. O6mmuii oosem B/l - Gonee
HBIW, 00ecrieyuBaeTcsl COTpyAHUKaMu |28 MitH. okyMeHToB. bJ1 dhopmupy-
UBII. €TCA 110 MaTepHUalIaM [EPUOJUYECKUX
W3JaHWHN, KHUT, GUPMEHHBIX H3/1a-
HU, MaTepuaioB KOH(EpeHIHH, Te-
3MCOB, NATEHTOB, HOPMATUBHBIX J10-
KYMEHTOB, ICTIOHUPOBaHHBIX HAYyY-
HBIX padot, 30 % KOTOPBIX COCTaB-
JSIFOT POCCUHCKNE UCTOYHUKH.
9bC «HayuHo- [TpunagnexHocTs - ctopoHHsA. OOO  |DneKTpOHHBIE H3/TaHNUS, DIICK-
JJIEKTPOHHAS «PYHOb» Ccpuika Ha cailr - TPOHHBIE BEPCHH TIEPUOINYE-
6ubnmoreka eLi- http://elibrarv.ru KonudecTBo KiIroueii |CKUX UIIH HEMTEPUOJUUECCKIX H3-
brary.ru» - IOCTYII JyIsl Tosib3oBarenet PXTY JaHuH

o IP-agpecam HeorpaHuveH.

Royal Society of

[Tpunagnexsocts ctopoHHss HIT

Pecypcm H3aTCIILCTBA, MPUHANJIC-
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Chemistry Journals

«HDUKOH» Ccruika Ha caiT -http:
/lwww. rsc. or g KomuuecTBo Kimtoueit
- TocTyn uis noib3zoBatenet PXTY
no IP-agpecam HeorpaHuyeH.

xamiero Koponesckomy Xumuue-
ckomy obmectBy (Benmnkobputa-
HUSA).

10.  |Nature - nay4nsbrit ITpunamexuocts croponnss HII MynbTUIUCIUIIIIMHAPHBIN KypHAJL,
xypHan Nature Pub- |HDUKOH Ccpuika Ha cailt - 00aaronyii caMbIM BEICOKHM B
lishing Group http://www.nature.com/nature/ind MHUpE UHIEKCOM LUTHPOBAHUS.

ex.html

KonunyecTBo kiroueit - noctyn 1ist
nostp3oBaTeneit PXTY mo IP-ampecam
HEOIpaHUYEH.

11.  (Wiley [punaanexunocts croponnss ®IYIT  [Pecype copepxut 6onee 1300 sxyp-
«BHenHeskoHOMUYECKOe 00bETUHE- | HAJIOB 110 BCEM 00JIacTSM 3HaHUH, B
Hue «Akagemunropr PAH», ToM uncie 6onee 300 mo TexHUUe-
http://www.informaworld.com Konu- | CKMM 1 €CTECTBEHHBIM HayKaM.
YeCTBO KIIFOUEH - TOCTYII AJIS TTOJIB30-

Batenerd PXTY no IP-anpecam.

12. |Springer [TpuragnexHocTs croporHsist HIT DJeKTPOHHBIE HAy4YHbIe HHpOPMa-
HBUKOH, Ccpnka Ha callT — LIMOHHBIE PECYPCHI U3ATEbCTBA
http://link.sprineer.com/ KommuectBo | Springer.

KIJIIOUEH - JOCTyN ISl IOJIb30BaTeNe
PXTY no IP-agpecam.

13.  |Scopus [puHaIIEKHOCT CTOPOHHSIS MyJbTH 1 CLMII JIMHAPH ast pedepa-
I'TIHTB, TUBHAs ¥ HAyKOMEeTpHUecKas 0aza
Cchlika Ha CaWT - JnaHHbIX m3natenbctBa ELSEVIER
http://www.scopus.com KondgecTBo
KJIFOUEH - OCTYI JUIS TI0JIb30BaTENeH
PXTY no IP-axgpecam HeorpaHnueH.

14.  |Pecypcowl MeskayHa- | [IpUHAIIEKHOCTH CTOPOHHSAS OTKpBIT AOCTYI K pecypcam:

POIHON KOMIIAHUU I'TIHTB, Ccrinka Ha cauT - WEB of SCIENCE -
Thomson Reuters na | http://webofknowledge.com Konuue-  |pedeparuBHas 1 HayKoMeTpuie-
marpopme Web of  |cTBO KiIrOUeit - ZOCTYI AJIsI TOJIB30Ba-  |CKasi 0a3a JaHHBIX.
Knowledge teneir PXTY no IP-anpecam neorpa- |MEDLINE - pedeparuBnas 6a3za
HUYEH. JIaHHBIX 110 MeauimHe. Journal
Citation Reports -cBemenus mo
HUTHPYEMOCTH YKYPHAJIOB.
15. |American Chemical |I[Ipunagnexuocts cropornss HIT Konnexuus »xypHaJloB 110 XMMUH U
Society HOUKOH, Ccbuika Ha cair - XUMHYecKoi TexHonoruu Core + us-
http://pubs.acs.org/ Konuuectso xiro- |aarensctea American Chemical So-
4eil - ToCTyH JUIsl TOJIb30BaTeNnen ciety
PXTYVY mo ip-agpecam HEOrpaHUUECH.
16. [Science - nayunbIii IIpunamiexnocts croponsss HIT Science - oauH U3 CaMbIX aBTOPHUTET-

KypHas (3EKTPOH-
Hasl BEpCUsl HAy4YHOUI
0a3bl nanHbix SCI-
ENCE ONLINE-
SCIENCE NOW)
KoMmanuu The Amer-
ican Association for
Advancement of Sci-

HBUKOH, Ccriika Ha calT —
www.science.com KonundecTBo Kitto-
yel - JOCTYI JJIs [T0JIb30BaTeNnei
PXTY mo ip-aapecam HeOrpaHUUCH.

HBIX aMCPUKAHCKUX HAYYHO-
NONYJISIPHBIX >KypHaJIoB. HoBOCTH
HAayYKHU U TEXHHUKU, IIEPEAOBBIC TCX-
HOJIOTHH, IOCTHXKEHHUS ITporpecca,
00CyXIeHNE aKTyaIbHBIX TIPOOJIEM H
MHOT0€ JIpyToe.
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ence

17. | Amepukanckuii un-  |Ilpunamiexaocts cropornss HIT Komnnexkuus xypHaioB 10 TeXHAYE-
crutyT ¢pusuku (AIP) |HOUKOH, Ccpinka Ha cait- CKHM U €CTECTBEHHBIM HayKaM U3-
http://scitation.aip.ora KomuectBo JaTenbCcTBa AMEPUKAHCKOTO HHCTH-

KJIFOUCH - TOCTYI JUIs Tosik3oBaTenell  |Tyra gpusuku (AlP)
PXTY mo ip-aapecaM HEOrpaHUYCH.

18.  |Cnpasouno- [puramnexxaocts croponuss Cepuika |["apaHT - cipaBoYHO-TIpaBOBast CH-
npaBoBasi CHCTEMa Ha caiit -http:// www. earant.ru/ Ko-  |crema o 3akoHomaTenbcTBy Poc-
«["apanT» JIMYECTBO KJIIOUEH - JOCTYyN 7S NOJIb- |cuiickoi denepanuu.

soBareneit PXTY mo ip-agpecam.

5.4. KoHTpos1b Ka4yecTBa 0CBOEHHS IPOrpaMMbl 0aKkajaBpuara.
@®oHAbI OLIEHOYHBIX CPeICTB

Kontposnp kauecTtBa OCBOCHMs MporpamMMbl OakajiaBpyuara BKIIOYAET B CE0s TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHYIO U HUTOTOBYIO (FOCYJApCTBEHHYIO MTOTOBYIO) aTTe-
CTaLMIO0 00yYarOIIUXCSL.

Texymuii KOHTPOJIb YCIIEBAEMOCTH O0ECHEUMBACT OLICHMBAHME XOAa OCBOCHUS JUCLU-
IUIMH U IPOXOKJEHUS MPAKTUK, IPOMEXKYTOUHAs aTTecTalls 00yJaromuXxcs - OLlEeHUBaHUE MPO-
MEXYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTATOB 00yUEHUs MO JUCLUILIMHAM, IPOXOXKICHHS MpaK-
THUK, BBIIIOJHEHUS HAYYHBIX UCCIIEIOBaHUH.

@DOH/1bI OLICHOYHBIX CPEACTB BKIIIOYAIOT: KOHTPOJIbHBIE BOIIPOCH U TUIIOBBIC 3a/1aHUS IS
MPaKTUYECKUX 3aHSATHM, KOHTPOJBHBIX PabOT, 3a4ETOB U IK3aMEHOB, IPUMEPHYIO TEMATHKY Pe-
deparoB, KypcOBBIX padOT; WHBIC (HOPMBI KOHTPOJIS, TIO3BOJISIONIUE OIEHUTH CTEIEHb CHOPMH-
POBaHHOCTH KOMIETeHIMH oOywarommxcsa. OLEHOYHBIE CpEICTBA IMPEACTaBICHbl B paboOuyMX
nmporpamMmax JUCHUIIIINH.

I'ocynapcTBeHHass UTOroBasi arTecTalusl 00y4aroIerocs sBISETCs 0043aTeIbHON U OCY-
IIECTBIIAETCS MOCIE OCBOCHUS MPOrpaMMbl OakajlaBpuaTa B IOJHOM oObeMe. ['ocynapcTBeHHas
UTOTOBasl aTTeCTallMs BKJIIOYAET MOJTOTOBKY M 3aIIUTY BBIMTYCKHOM KBaJln(UKAIMOHHOU pabo-
TBI.

6 Padouune mporpaMMbl THCHUTLINH

Pabouue nporpammbl AUCUUILIUH (TI€PEUNCICHUE JUCIMILIMH U3 Y4eOHOTO MJ1aHa):
WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

duznueckas KyIbTypa U CHOPT

Marematuka

WNudopmaruka

duznka

OO01mas u HeopraHu4decKasi XUMUs

Oprannueckas XuMus

0. ®usnyeckas XumMus

1. Komtonmaas XuMus

12. AHanuTHuYecKas XUMHUS U (PU3UKO-XUMUYECKUE METO/IbI aHATTN3a
13. UnxenepHas rpaduka

14. IlpuknagHas MEXaHUKA

15. DaexkTpoTeXHHUKA U MPOMBILIJICHHAS AJEKTPOHHUKA

16. be3onacHOCTb KU3HEIEATEIbHOCTH

17. Ilpouecchl 1 annapaTbl XMMUYECKON TEXHOIOTUU

RBOoo~NoOwNE
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18.
19.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.
40.
41.

42.
43.
44,
45.
46.
47.
48.
49,
50.

51.
52.
53.
54,
55.

56.
S7.

OO1ast XUMUYeCcKass TEXHOIOI U
Cucrembl ynpaBJIeHUS] XUMUKO-TEXHOJIOTHYECKUMHU MPOIIECCaMU
OCHOBBI 5KOHOMHUKH U YIIPaBJICHUS TPOU3BOICTBOM
[IpaBoBeneHEe B TEXHOJOTHMH MATEPHAJIOB M MPHUOOPOB AJICKTPOHHOW TEXHUKH H
HAaHOXJICKTPOHUKHU
Teopust BEpOSTHOCTEW M MAaTEMAaTHYECKasl CTATUCTUKA B XMMHYECKOM TEXHOJIOTHUU
MaTepHuaoB U MPUOOPOB ANEKTPOHHONW TEXHUKHA U HAHOAJICKTPOHUKHU
JIaboparopHble pabOTHI 10 OPraHUIECKOW XUMHH
dusnyeckas XUMHS HaealIbHOTO Kpuctaiia. Kpucramiorpadus
IIpoueccsl B razax u B Bakyyme
OKonoTrus
®dusnueckas JIEKTPOHUKA U SJIEKTPOHHBIE TPUOOPHI
HaueprarenbHas reomeTpus
MarepuanoBeaeHue sl SIEKTPOHHON MPOMBIIUIEHHOCTH
MoaenupoBaHre€ XUMUKO-TEXHOJIOTHYECKUX MPOIIECCOB B TEXHOJOTHMH MAaTepUAJIOB U
PUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJICKTPOHUKHU
dusnyeckas XuMus UacanbHOro kpucramia. Kpucramioontuka
Teopus pocra KpUCTAILIIOB
JlomoTHUTENBHBIC T1aBbl (PU3UKH
JIaboparopHbie pabOThI 1O PUINICCKON XUMHUH MATEPHAIOB COBPEMEHHOU AJIEKTPO-
HUKHU
OCHOBBI KBAHTOBOM XMMHUHU MaTEPHAJIOB SJICKTPOHHOM TEXHUKH
Munepanorus
[IpoexTrupoBaHue neraneil MalllvH U anmapaToB B TEXHOJOTUH MaTEpUATIOB U TIPHOO-
POB 2JIEKTPOHHOM TEXHUKU U HAHOJIEKTPOHUKHU
dusnyeckas XMMHUs pealIbHOr0 KpUcTajljia
Oprannueckass XMMHUSI B XUMHUYECKOM TEXHOJIOTUU MaTEPUAJIOB U HAHORJIEKTPOHUKHU
DNEeKTUBHBIE KyPChI MO (PU3UYECKON KYJIbTYpE U CIIOPTY
BrraucnutensHas MaTeMaTHKa B TEXHOJIOTUU MaTepUAIOB U MPUOOPOB IJIEKTPOHHOM
TEXHUKHA U HAHOJJIEKTPOHUKH
JluckpeTHas MaTeMaTuka
XuMHUYecKasi KWHETHUKA MTOJYYEHHST MaTE€pUaiOB 3JIEKTPOHHOU TEXHUKU
®dusnueckas XMMHUsI MaTEPHAIIOB AJIEKTPOHHOU TEXHUKH
XuUMHYECKask TEXHOJIOTHSI TEXHUYECKUX MOHOKPHUCTAJIIOB
XUMUYecKasi TEXHOJIOTHSI TOHKOIJIEHOYHBIX I€TEPOCTPYKTYP
XUMHYECKask TEXHOJIOTHS IOBEIUPHBIX MAaTEPUATIOB
OCHOBBI MEHEIKMEHTA U MapKETUHTa
OCHOBBI TEXHHMUECKOTO PEryJIUPOBAHUS U YIIPABICHUS] KAYECTBOM
O6opynoBaHre W OCHOBBI TTPOCKTUPOBAHUS MPEANPHUATHN MO MPOU3BOJICTBY TEXHU-
YECKUX MOHOKPHUCTAIIIIOB
OOGopynoBaHue M OCHOBBI TPOCKTUPOBAHUS TIPEANIPUATHN MO TTPOU3BOICTBY TOHKO-
IUIEHOYHBIX T€TEPOCTPYKTYP
OO6opynoBaHue U OCHOBBI MMPOEKTUPOBAHUS MPEINPUATHI TTO TIPOU3BOJICTBY B 00pa-
OOTKE IOBETUPHBIX KPUCTAILIIOB
Hcnonp3oBanne auarpamMMm (a3oBBIX PABHOBECHW MPU CHHTE3€ MATEpUAJIOB JJICK-
TPOHUKH U (DOTOHUKH
I'emMoorus
MeTtobl HccaeIoBaHUSI MAaTepUATOB (DOTOHUKH
Metobl uccae0BaHNs MAaTEPUATIOB AJIEKTPOHUKU
[TpakTuka 1o MmoJIy4eHuI0 MePBUYHBIX MPO(EeCCHOHATEHBIX YMEHUN U HABBIKOB
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58. Hayuno-uccnenoBarenbckas paboTa B ceMecTpax

59. IlpakTrka o MOTYYCHHIO MPO(eCcCHOHANBHBIX YMEHUH U OmnbITa MPodecCuOHAIBHON
JeSITeNIbHOCTH

60. [IpexmuniomHuas

61. 'ocynapcTBeHHast UTOrOBasi aTTECTALUS

62. IlepeBos1 HAyYHO-TEXHUUECKOM JINTEPATYPbI

63. ['paxxaaHckas 3aMTa B UYpe3BbIYAHHBIX CUTYyalUsAX

64. TeopeTnyeckue OCHOBBI XUMHHU

65. BBenenue B MaTeMaTUKY

Bxogsamux B OOII no nHanpasnenuto nmoarotoBku 18.03.01 Xumuueckas Bxoasmux B OOII o
HarpaBjeHuto moaroroBku 18.03.01 Xumudeckas TexHOIOTHs, TPOPIb «XUMHYECKash TEXHO-
JIOTUSI MAaTEPUAJIOB ¥ TIPUOOPOB ICKTPOHHON TEXHUKH Y HAHOZJICKTPOHUKHY, BHIMIOJTHCHEI B BH-
JI€ OTZIETbHBIX JOKYMEHTOB, SIBJISIOIINXCSA HEOThbeMiIeMOr YacThio JaHnHoi OOIL.

7 OneHoYHbIE MaTEePHATIbI

OrneHouHble MaTepHasbl 0 AUCUUILUIMHAM JUCLUIUIMH U3 Y4eOHOr o IJiaHa):

WMHOCTpaHHBIN A3BIK

dunocodus

Hcropus

dusnueckas KyiabTypa U CriopT

Maremarunka

Nudopmaruka

®dusnka

OO011ast 1 HeOpraHuyecKasi XUMHS

Oprannueckasi XUMHS

0. ®uznyeckas XUMus

11. KonmongHasa Xumus

12. AHanutndeckas XUMuUs ¥ (PU3NKO-XHUMUYECKHUE METO bl aHAJIN32

13. UmxenepHas rpaduka

14. TlpukiagHas MexaHuKa

15. DaexTpoTeXHUKa U IPOMBIIITIEHHAS! 3JIEKTPOHUKA

16. be3onacHOCTb KU3HEAEATEIILHOCTH

17. Ilponeccsl 1 annapaTbl XMMUYECKON TEXHOJIOTUU

18. O061ast xuMudeckast TEXHOIOTUSI

19. Cuctemsl yripaBieHUs] XUMHKO-TEXHOJIOTHYECKUMH MPOIECCaMHU

20. OCHOBBI 5KOHOMMKH U YIIPABICHHS TPOU3BOICTBOM

21. IlpaBoBeeHNE B TEXHOJOTHH MaTEpUAIOB U MPUOOPOB AIIEKTPOHHON TEXHHUKH U
HAHOAJIEKTPOHUKHU

22. Teopusi BEpOSATHOCTEH U MaTeMaTH4yecKasi CTAaTUCTUKA B XMMUYECKON TEXHOJIOTUU
MaTepHaJIOB ¥ IPUOOPOB IIEKTPOHHON TEXHUKH U HAHODJICKTPOHUKH

23. JJabopaTopHble pabOThI IO OPraHUYECKON XUMUN

24. dusnueckasi XUMHESI UaeaIbHOTO Kpructaia. Kpucramiorpadus

25. [Iporieccsl B ra3ax U B BaKyyme

26. Dxomorust

27. dusnueckast 3JIEKTPOHUKA U 3JIEKTPOHHBIE IPUOOPHI

28. HauepTratenbHasi reoMeTpust

29. MarepuanoBeieHue I AIEKTPOHHON MPOMBIIIJICHHOCTH

BOoo~Nooa~LONE
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30. MozenrpoBaHue XMMHUKO-TEXHOJIOIMYECKHX IMPOLECCOB B TEXHOJIOIMU MaTepua-
JIOB ¥ IPUOOPOB IEKTPOHHOU TEXHUKU M HAHOAIEKTPOHUKHU

31. dusnueckas XuMus uaeaIbHOro Kpucrawia. Kpucramioonruka

32. Teopusi pocTa KpUCTAILJIOB

33. JlonosHUTEIBHBIC T1aBbl PU3UKH

34. JlabopaTopHbie pabOTHI 10 (PU3UIECKON XUMHH MaTEPHUAJIOB COBPEMEHHOMN JIICK-
TPOHUKHU

35. OCHOBBI KBaHTOBOI XUMHH MaTEpPHAJIOB FIEKTPOHHONU TEXHUKH

36. Munepanorus

37.IlpoekTupoBaHue neTajell MalldH M amnmaparoB B TEXHOJOTHH MaTEpHAIIOB U
pUOOPOB IEKTPOHHON TEXHUKH U HAHOBJIEKTPOHUKH

38. dusnueckas XUMHsI PeaIbHOT0 KpUcTallia

39. Oprannyeckas XUMUsl B XMMHUYECKOH TEXHOJIOTMH MAaTEpUAIIOB U HAHODJIEKTPO-
HUKHU

40. DieKTUBHBIE KYPCHI 110 (pU3HUECKON KYJIBTYpe U CIIOPTY

41. BeraucnuTenpHas MaTeMaTHKa B TEXHOJIOTHH MaTEPUAIOB M IPUOOPOB AIIEKTPOH-
HOW TEXHUKHU M HAHOJIEKTPOHUKHU

42. JluckpeTHas MaTeMaTHKa

43. XumMuueckast KUHETUKA IOJIy4eHUs] MaTepUalloB 3JIEKTPOHHOW TEXHUKHU

44. ®uznueckas XUMHsI MaTEPUAIIOB 3JIEKTPOHHON TEXHUKHU

45. XumMuueckast TEXHOJIOTUSl TEXHUUECKUX MOHOKPUCTAIIOB

46. XuMuuecKast TEXHOJIOTUSI TOHKOIIJICHOYHBIX TeTEPOCTPYKTYP

47. Xumuueckasi TEXHOJIOTHS I0BEIMPHBIX MaTepHaioB

48. OCHOBBI MEHE)KMEHTA 1 MapKETHHTa

49. OCHOBBI TEXHUYECKOTO PETyIUPOBAHMS U YIIPABICHHS KAYECTBOM

50. O6opynoBaHrE W OCHOBBI MPOCKTUPOBAHUS MPEIIPUATHI 1O IPOU3BOJICTBY TEX-
HUYECKUX MOHOKPHCTAIIJIOB

51. O6opynoBaHe U OCHOBBI POEKTUPOBAHUS MPEANPUATUHN 110 IPOU3BOJICTBY TOH-
KOIUIEHOYHBIX T€TEPOCTPYKTYP

52. O6opynoBaHWE W OCHOBBI MPOSKTHPOBAHUS TMPEANPHUATHN MO TPOU3BOJACTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIIOB

53. Ucnonp3oBanue quarpamm (ha3oBBIX PABHOBECHH MPU CHHTE3E MATEPHATIOB DJICK-
TPOHUKHU U (DOTOHUKHU

54. I'emmonorus

55. MeTo/b1 uccneoBaHus MaTepranoB (OTOHUKU

56. MeTo/1pl UCCIEIOBaHHSI MAaTEPUATIOB AIEKTPOHUKU

57. IIpakTHKa MO MOJY4YEHHUIO MEPBUYHBIX MPO(YECCHOHATBHBIX YMEHUN U HABBIKOB

58. HayuHo-uccnenoBaTensckas paboTta B ceMecTpax

59. TlpakTika 1O TOTYYEHHIO MPO(ECCHOHATBHBIX YMEHHH W OIbITa Tpodeccro-
HAJIbHOM JIeSITeTbHOCTH

60. [TpenauruioMHas

61. I'ocynapcTBeHHast UTOTOBas ATTECTAIM

62. IlepeBo] HAYYHO-TEXHUIECKOH JTUTEPATYPHI

63. I'paxk1aHcKast 3aIIMTa B Ype3BbIYAHBIX CUTYaLUAX

64. TeopeTruecKue OCHOBBI XMMUHU

65. BBenenue B MaTeMaTuky

Bxoasmux B OOII no nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxoasmux B OOII no
HarnpasjeHuto moaroroBku 18.03.01 Xumudeckas TexHONOTHs, TPOoPmiib «XUMHUUIECKast TEXHO-
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JIOTUSI MaTEpUajIoB U NPUOOPOB AIEKTPOHHON TEXHUKHU U HAHODJIEKTPOHUKUY, BHINIOJIHEHHI B BU-
JIe OTJIETBHBIX JOKYMEHTOB, SIBJISIOIIUXCS HeOThbemiieMor yacThio qanHoi OOIL.

Ha):

8 MeToanuyecKue MaTepHaJbl 10 JTMCHUIIJIMHAM

MeTO,I[I/ILIGCKI/IC MaT€purabl 110 JUCHUIIIMHAM (nepequb JUCHUIIIINH N3 yqe6Hor0 Ij1a-

ROoo~NoGO~LNE

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

NHocTpaHHbIH S3bIK

dunocodust

Ucrtopus

®dusnyeckas KylbTypa U CIIOPT

Maremarunka

HNudpopmaruka

®dusuka

OO0mias 1 HeOpraHuvecKas XuMust

Opranuueckast XUMHs

dusznyeckas XuMus

Konnounnas xumus

AHanuTHYECKas XUMHUS U (PU3UKO-XUMUICCKIE METO/IbI aHATTN3a

WnxenepHas rpaduka

IIpukiagHas MexaHuka

DIIEKTPOTEXHUKA U TPOMBILUICHHAS 3JIEKTPOHUKA

be3onacHOCTb JKU3HEACATENBHOCTH

[Ipoueccsl u anmnapaTbl XMMUYECKON TEXHOJIOTHH

OO6mras XuMu4ecKkasi TEXHOJIOTUS

Cuctembl yIpaBieHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOLECCaMU

OCHOBBI 5KOHOMHKH U YIPABIICHUSI TIPOU3BOICTBOM

[IpaBoBeneHNE B TEXHOJIOTUHM MaTEPHUAIOB M MPUOOPOB AIEKTPOHHOM TEXHHUKH U
HaHORJIEKTPOHUKHU

Teopus BEpOATHOCTEN U MaTEMATUUYECKasi CTATUCTUKA B XMMHUYECKON TEXHOJIOTUHU
MaTepuaIoB U MPUOOPOB ANEKTPOHHONU TEXHUKU U HAHOAJICKTPOHUKHU
JlaboparopHble pabOTHI IO OPraHUIECKONW XUMHUU

®dusndeckas XUMUS uacabHOTO KprucTaya. Kpucramtorpadus

[Ipoueccsl B razax u B BaKyyMe

DKOJIOTHS

duznyeckasi HEKTPOHUKA U ANEKTPOHHBIEC TPUOOPHI

HaueprarenbHast reomeTpus

MarepuanoBeneHue sl 3JIEKTPOHHON TPOMBIIILIEHHOCTH

MopenupoBaHue XHUMHKO-TEXHOJIOTHYECKUX TMPOIIECCOB B TEXHOJOTUU MaTepHa-
JIOB ¥ IPUOOPOB ANEKTPOHHON TEXHUKH U HAHOIJICKTPOHUKHU

dusnyeckas XuMus UaeanbHOro kpucramia. Kpucramioontuka

Teopus pocta KpUCTAILIIOB

JlononHuTeNbHBIE TTIABbI PUUKU

JlaboparopHble pabOThI MO (PUINYECKON XUMHUU MATEPHAIOB COBPEMEHHOM K-
TPOHUKHU

OCHOBBI KBAHTOBOW XMMHUHU MaTE€pPUAJIOB 3JIEKTPOHHON TEXHUKHU

Munepanorus

[IpoekTupoBaHue aetasell MallMH U annaparoB B TEXHOJOTMU MaTEpHANIOB U
prOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU

®dusnueckass XMMUsSl pealibHOr0 KpUcTasia
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39.

40.
41.

42.
43.
44,

45

51.

52.

53.

54.
55.
56.
S7.
58.
59.

60.
61.
62.
63.
64.
65.

Oprannyeckass XuMusi B XUMHUYECKOW TEXHOJIIOTMH MAaTEPUAIOB U HAHOMIEKTPO-
HUKH

DJeKTUBHbIE KYPCHI 110 (pU3HUECKON KyIbTYpE U CIIOPTY

BrraucnurenbHas MaTeMaTHKa B TEXHOJIOTHH MAaTEPUAIOB U IPUOOPOB IEKTPOH-
HOM TEXHUKHU ¥ HAHODJIEKTPOHUKH

JluckperHas MareMaTuka

XVMHYECKasi KNHETUKA NIOJy4YEHUsI MAaTEPHAJIOB JJIEKTPOHHON TEXHUKU
®dusnueckas XMMHUS MaTEPUAIOB dJIEKTPOHHOU TEXHUKH

. XUMHU4YEeCcKasi TEXHOJIOIMsl TEXHUYECKUX MOHOKPHCTAIIJIOB
46.
47.
48.
49,
50.

XUMHYECKask TEXHOJIOTHS TOHKOINIEHOYHBIX T€TEPOCTPYKTYP

XuMHYecKask TEXHOJIOTHS I0OBEIMPHBIX MaTEpPUaIoB

OCHOBBI MEHEKMEHTA U MAPKETHHTA

OCHOBBI TEXHMUYECKOTO PEryJIUPOBAHUS U YIIPABICHUS Ka4€CTBOM

OO6opynoBaHue U OCHOBBI MMPOEKTUPOBAHUS MIPEANPUATUM 10 MPOU3BOJICTBY TEX-
HUYECKUX MOHOKPHUCTAJJIOB

OOGopynoBaHue U OCHOBBI TPOCKTUPOBAHUS MPEANPHUATHI 110 IPOU3BOACTBY TOH-
KOIJIEHOYHBIX T€TEPOCTPYKTYP

OOGopynoBaHue W OCHOBBI MPOCKTUPOBAHUS MPEANPHUATANA TIO MPOU3BOIACTBY H
00paboTKe IOBEIMPHBIX KPHUCTALIOB

Hcnons3oBanue nquarpamm (ha3oBBIX PABHOBECHH MPU CHHTE3E MATEPHAIOB DJICK-
TPOHUKH U (DOTOHUKH

I'emmomtorus

MeTo bl UCClIeTI0BaHMs MaTEpUaIOB (POTOHUKHU

MeTo1bl MCCIIETOBAHUS MATEPUAIIOB SJIEKTPOHUKH

[TpakTHKa 1O MOMYYEHHUIO MEPBUYHBIX MPO(ecCHOHANBHBIX YMEHUN U HABBIKOB
Hayuno-uccnenoBarenbckas pabota B ceMecTpax

[TpakTika 1o MOJy4YeHHIO NPO(ECCHOHATBHBIX YMEHUW W OmbITa Ipodeccuo-
HaJILHOH NIeATeIbHOCTH

IIpennurninomHas

['ocynapcTBeHHass UTOTOBas ATTECTALIUS

IlepeBo HAYYHO-TEXHUUYECKOMN JIUTEPATYPHI

I'paxxnanckas 3ammuTa B Ype3BbIYAUHBIX CUTYALUSAX

TeopeTnyeckrue OCHOBbI XUMUHU

BBenenue B MaTeMaTuky

Bxomsamux B OOII no nHanmpasnennto nmoarotoBku 18.03.01 Xumuueckas Bxoasmmx B OOII o
HanpasyieHuto nmoarotoBku 18.03.01 Xumuueckas TeXHONOTHs, NPOopmiIb «XUMUUECKasi TEXHO-
JIOTUSl MAaTEPUaJIOB ¥ MPUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKHU ), BHIMIOJTHEHHI B BH-
JIe OTAENBHBIX TOKYMEHTOB, ABJISIOMIMXCSI HEOTheMIeMor yacThio qanHou OOIL.

7 OneHoYHbIe MATEPHAJIbI

OneHouyHble MaTepUaIbl O JUCHUIUIMHAM JUCUUIUIMH U3 Y4eOHOTO IJIaHa):

NoookownE

WNHOCTpaHHBIN A3BIK
dunocodust

Hcropus

®dusnueckas KylbTypa U CIIOPT
Maremarnka

WNudopmaruka

®usnka
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©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49,

OO61as 1 HeoOpraHuYecKask XUMHUS

Opranuueckasi XUMHs

®dusnueckas XUMUs

Komnongnas xumust

AHanuTthuyeckas XUMHs U QU3MKO-XUMUYECKIE METO/IbI aHATTN3a

WuxenepHas rpaduka

[IpuknagHas MexaHuka

DJIIEKTPOTEXHUKA U TPOMBILIUICHHAS 3JIEKTPOHUKA

be3onacHOCTb KU3HEAECATEIBHOCTH

[Ipoueccsl u anmaparbl XUMUYECKOW TEXHOJIOTHU

OO61mas xuMHYecKas TEXHOIOT s

Cuctembl yIpaBiIeHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOIECCaMU

OCHOBBI 5KOHOMMKH U YIPABIICHUS IPOU3BOJICTBOM

[TpaBoBeeHUE B TEXHOJIOTHH MaTEPHUATIOB M MPUOOPOB AJICKTPOHHOW TEXHHUKHU H
HaHORJIEKTPOHUKHU

Teopust BEpOSITHOCTEN U MATEMATHYECKAsl CTATUCTHKA B XUMHUYECKON TEXHOJIOTUH
MaTepUajIoB U MPHUOOPOB NEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU
JlaboparopHble pabOTHI 1O OPraHUIECKONW XHMHH

Oduznyeckas XUMHUA UealbHOro Kprcramia. Kpucramiorpadus

IIpoueccsl B razax u B Bakyyme

DKOoJI0TUs

®dusnyeckas JIEKTPOHUKA U SJIEKTPOHHBIE PHUOOPHI

HaueprarenbHast reomeTpust

MarepuanoBeneHue JjIsi JJIEKTPOHHON TPOMBITINIEHHOCTH

MopenupoBaHue XUMHKO-TEXHOJIOTMYECKUX IMPOILIECCOB B TEXHOJOTUU MaTepua-
JIOB ¥ IPUOOPOB JIEKTPOHHON TEXHUKH U HAHOIJICKTPOHHUKHU

®dusnueckas XUMHS UAeaIbHOTO Kpuctaia. Kpucrainoontuka

Teopus pocra KpUCTaIIIIOB

JlononHuTeIbHBIC TTaBbl PU3UKU

JlaGopaTopHbie pabOThI MO (HU3NIECKON XUMHUU MATEPUATIOB COBPEMEHHOM JJIeK-
TPOHUKHU

OCHOBBI KBAaHTOBOW XMMHUHU MaTE€PHAJIOB dJIEKTPOHHON TEXHUKHU

Munepanorus

[IpoexTupoBaHue aetasell MalldH W anmnaparoB B TEXHOJOTHH MaTEpHAIOB U
prOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHUKHU

®dusnueckass XMMHUS peaJibHOr0 KpHUcTasia

Opranndeckasi XUMHUSI B XUMHYECKOW TEXHOJIOTHH MaTepUaiOB M HAHOAJIEKTPO-
HUKH

DNIeKTUBHBIE KYPCHI IO (PU3UUECKON KYIbTYpE U CIIOPTY

BrruncnuTtenbHas MaTeMaTuka B TEXHOJIOTHHA MAaTEPHAIOB U TPHUOOPOB AIEKTPOH-
HOM TEXHUKHU U HAHODJIEKTPOHUKH

JuckperHas MaremMaThka

XuMudeckass KHHETHKA TOJIYICHHUST MaTepHUaJIOB MJIEKTPOHHON TEXHUKHU
®dusnueckass XMMHUSI MaTEPUAJIOB AJIEKTPOHHOU TEXHUKH

XuMHudecKasi TEXHOJIOTHS TEXHUYECKUX MOHOKPHUCTAIIIIOB

XuMHU4UecKasi TEXHOJIOTUS TOHKOILJIEHOUHBIX T€TEPOCTPYKTYP

XuMH4YecKasi TEXHOJOTHsl FOBEJTUPHBIX MAaTEPUATIOB

OCHOBBI MEHEKMEHTA U MAPKETHHTA

OCHOBBI TEXHMUYECKOTO PEryJIUPOBAHUS U YIIPABICHUS Ka4YECTBOM
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50. O6opynoBaHye U OCHOBBI TPOESKTUPOBAHUS MIPEANIPUATHI MO MPOU3BOJICTBY TEX-
HUYECKUX MOHOKPHCTAIIJIOB

51. O6opynoBaHye U OCHOBBI MPOCKTUPOBAHUS MPEANPUATUH 110 IPOU3BOJICTBY TOH-
KOIUIEHOYHBIX T€TEPOCTPYKTYP

52. O6opynoBaHHe W OCHOBBI MPOCKTUPOBAHUS MPEANPUATUN MO MPOU3BOACTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIOB

53. Ucnonp3oBanue nquarpamm (ha3oBbIX PaBHOBECHH MPU CHHTE3€ MAaTEPHUAIIOB DJICK-
TPOHHUKH U (POTOHUKH

54. 'emmonorus

55. MeTo/1p1 uCCeTOBaHUS MaTepHaioB (POTOHUKU

56. MeTo/1p1 MccieIoOBaHUSI MAaTEPUAIIOB JIEKTPOHUKHI

57. IlpakTuKa 1Mo MOIy4EeHHUIO EPBUYHBIX MPOPECCHOHATBHBIX YMEHUH U HABBIKOB

58. HayuHo-uccnenoBaTenbckas pabora B cemecTpax

59. IlpakTika 1O TOJTYYECHUIO MPO(ECCHOHAIBHBIX YMEHHH W OIbITa Ipodeccro-
HaJIbHOM JESITeTbHOCTH

60. [TpenouruiomHas

61. ['ocymapcTBeHHast UTOTOBAs aTTeCTAIUS

62. IlepeBo; HAYYHO-TEXHUYECKOH JTUTEPATYPHI

63. ['pakiaHcKas 3amuTa B Ype3BbIYaHBIX CUTYaIIUIX

64. TeopeTruecKkue OCHOBBI XMMUHU

65. BBenenue B MaTeMaTuky

Bxomsamux B OOII no nHanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxoasmux B OOII o
HanpasyieHuto nmoarotoBku 18.03.01 Xumuueckas TeXHONOTHs, NpoPuiib «XUMHUECKas TEXHO-
JIOTUSI MAaTEPUAaJIOB M MPUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKN», BHIMIOJTHEHHI B BH-
JIe OTJIETBHBIX TOKYMEHTOB, SIBJISIONINXCS HEeOThemiieMon yacThio qanHoi OOII.
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[Tpunoxenue 1.

Kanennapublii yueOHblil rpaduk

efHm i nax Gakanss puaTa "180201-00-18-241756_KPWUC TANNL pbe, woa wanpasnequa 18.02.01, rog vasana noaroToe ke 2018
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Mampuuya Komnemenyuii NO HANPAGIEHUIO NOO20MOBKU OAKAIABPOE

[Tpunoxenue 2.

18.03.01. XumMu4eckasi TEXHOJIOTHSA, NMPOPHIb MOATOTOBKH «XHUMHYECKAsI TEXHOJIOTUSI MATEPHUAJIOB U NPUOOPOB 3JIEKTPOHHON TEXHUKH
U HAHOJJIEKTPOHUKHN»

Kowmnerermu OOIIeKyJIBTYpPHBIC Obmenpogec- [Ipodeccuonanbubie
KOMIIETEHIIUH CHOHAILHbIC KOMIIETEHIUN
KOMIIETCHIIUH
S|l s lo|e|r oo IS TIT LIS e e en 02222 5|22 ]
T I T I M E R EEE EE R R
O|O|O|O|O|I0|I0|0|0 |5 (a8l FIFIRIRIRIFIRREREEEEEEE
HanmeHnoBanue quCUUILIIMHBI
b1.b.1 UnocTpaHHBIH A3BIK +
b1.5.2 ®unocodust + +
b1.5.3 Uctopus + +
b1.5.4 ®u3nueckas KyapTypa U CHOPT +
b1.b.5 Maremaruka +
b1.5.6 Mndopmaruka + |+
b1.b.7 ®uzuka + |+ + +
. Ib1.5.8 O0mmas u HeopraHUYeCcKast XHMHUS + +
o  [b1.B.9 Opranuueckast Xumus + |+ |+ + + +
= b1.b.10 ®usnueckas XuMus + |+ |+
§ 51.b.11 Komnounnnas xumus + |+ |+
§ b1.5.12 AnanmuTideckast XuMus U PU3NKO-XUMHYECKHES + +
Fa METO/bI aHAJIN3a
b1.5.13 Umxkenepras rpaduka + + +
b1.5.14 ITpuknagHas MexaHUKa + |+
b1.5.15 DnexTpoTexHUKa U TPOMBILIUIEHHAS 3JIEKTPO- + + +
HUKa
b1.5.16 be3omacHOCTE )KU3HEAESI TENLHOCTH + + + +
Ib1.5.17 Ilponiecchl u annapaTsl XHMAYECKOH TEXHOIIO- wlels
CHH
b1.5.18 O01as xuMudeckast TEXHOIOT U + +
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC

KOMIICTCHIIM U

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanbHbIe
KOMIICTCHIIMH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

bazosas
4acTh

b1.5.19 CucteMs! ynpaBieHHs] XUMHKO-
TEXHOJIOTHYECKUMH MPOLIECCaMU

+

BapuaTtuBHas yacTtb
O0s3aTenbHbIC TUCIUILIAHBI

51.B.OJ1.1 OCHOBBI ’KOHOMHKH U YIIPaBICHUS POU3-
BOJICTBOM

b1.B.O/1.2 [IpaBoBeneHNe B TEXHOJIOTUH MaTepHAJIOB U
NprOOPOB JIEKTPOHHON TEXHUKU M HAHODJICKTPOHUKHU

51.B.O/1.3 Teopust BEpOATHOCTEN U MaTeMaTU4YECKas
CTaTUCTHKA B XMMUYECKOW TEXHOJIOTUU MaTepHaOB
1 prOOPOB AIICKTPOHHOW TEXHUKH U HAHOAJIEKTPOHHUKH

b51.B.0/1.4 JlabopaTopHbie pabOTHI 10 OPraHUIECKOMH
XHMHH

b1.B.O/1.5 ®usnueckass XUMUs UI€aTBHOTO KpUCTAILIA.
Kpucramiorpadus

b1.B.O/1.6 IIporieccrl B razax u B BaKyyMe

b1.B.O/1.7 Dkomorus

b1.B.O/1.8 ®usnueckas 3IEKTPOHUKA U IIEKTPOHHBIE
npuOOpHI

b1.B.O/1.9 HauepraTtensHas reoMeTpHst

b1.B.O/1.10 MarepuanoBeieHHe TSI SINEKTPOHHOM
POMBIIIJICHHOCTH

b1.B.O.11 MogaenupoBaHre XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB B TEXHOJIOTUN MaTepHa-
OB ¥ IPUOOPOB AINEKTPOHHON TEXHUKH U HAHOAJIEK-
TPOHUKH

b1.B.O/1.12 ®usndeckas XMMHS UAEATBHOTO KpUCTAII-
na. Kpucrammoontuka

b1.B.0O/1.13 Teopus pocta KpUCTAILIOB

b1.B.0O/1.14 JloniomHUTENHHBIC TIaBEI (PU3UKH
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OOuIeKyIbTypHBIC

KOMIICTCHIIM U

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanbHbIe
KOMIICTCHIIMH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

BapI/IaTI/IBHaH JacThb

O0s3aTenbHbIE TUCIIUIIIAHBL

b1.B.O/1.15 JIabopaTtopHBIe pabOTHI 110 PU3HUECKOM
XMMHW MaTepUAJIOB COBPEMEHHOM JICKTPOHUKH

+
+

b1.B.O/].16 OcHOBBI KBAaHTOBOM XUMHUHU MaTEPHAIIOB
PIEKTPOHHON TEXHHUKHU

+

b1.B.OJ1.17 Munepainorus

b1.B.O/1.18 [IpoexkTupoBanue AeTaneil MalliuH | ara-
[PaToOB B TEXHOJOTHH MATEPUAIIOB U TIPUOOPOB AJICK-
TPOHHOM TEXHUKH U HAHOAJICKTPOHUKHU

b1.B.O/1.19 ®usnueckast XuMusi peaibHOTO KpUCTaslia

b1.B.0O/1.20 Opranuyeckas XuMusi B XUMHUECKOU TeX-
HOJIOTHH MaT€pPUAJIOB U HAHODJIEKTPOHUKHU

JIMCIUIUTHHEI 110 BHIOOPY

IJIEKTUBHBIE KYPCHI 10 (PU3NYIECKOH KyJIbTYpe U CIIOPTY

b1.B.JIB.1. BeruucaurenpHas MaTeMaTHKa B TEXHOJIO-
TUH MaTEPHUAIIOB ¥ IPUOOPOB IIIEKTPOHHON TEXHUKU U
HaHOYJIEKTPOHUKH / JINCKpETHAs MaTeMaTHKa

b1.B.JIB.2 Xumuyeckas KUHETHUKA MOJYyYEHUsT MaTe-
[PHAJIOB DJICKTPOHHOU TeXHUKH / DU3NUIecKas XM
MaTepHaAJIOB AIEKTPOHHON TEXHUKH

b1.B.JIB.3. XuMndeckast TEXHOJOTUS TEXHUUSCKUX MO-
HOKPHUCTAUIOB / XHUMHUYECKasi TEXHOJIOTHS TOHKOILIE-
HOYHBIX T€TepOCTPYKTYp / XMMHUUIECKas TEXHOIOTHS
FOBEIMPHBIX MaTEPHAIIOB

b51.B.IB.4. OcHOBBI MeHePKMeHTa U MapkeTuHra / Oc-
HOBBI TEXHUYECKOTO PETYJIMPOBAHMS U YIIPABJICHUS Ka-
MECTBOM
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Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC
KOMIICTCHIIIH

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanbHbIe
KOMIICTCHIIMH

OK-1

OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8

OK-9
OIIK-1
OIIK

N
1

™

OIIK

<

OIIK

Lo
1

OIIK

OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
ITK-6
[1K-7
I1K-8
I1K-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

BapuaTuBHast yacTb
JIMCITUTUTHHBI 11O BBIOOPY

b1.B./IB.5. O6opymoBaHre ¥ OCHOBBI IPOSKTHPOBAHHA
MPEANPHUITUHN 1O MPOU3BOJCTBY TEXHUIECCKUX MOHO-
KpucTasioB / OGopya0BaHNE U OCHOBBI TPOCKTUPOBA-
HUSI TPEIPUSATHI TI0 MPOU3BOJICTBY TOHKOIUICHOYHBIX
rerepocTpyktyp / O60pyI0BaHHE U OCHOBBI IIPOCKTH-
[POBaHUsI MIPEANPUATHH 110 TPOU3BOJICTBY B 00pabOTKe
IOBEIMPHBIX KPUCTAJUIOB

b1.B.J1B.6. Mcnionp3oBanne nuarpamm a3oBBIX paB-
HOBECH IIPU CHHTE3€ MaTepHalioB EKTPOHUKU U (o-
rouuku / T'eMMomorus

b51.B.JIB.7. MeTo/ibl ucciieI0OBaHUs MaTepUAIOB (OTO-
HUKK / MeTOoIbl HCCIIeIOBAHMST MATEPHAIIOB JIEKTPOHH-
K

IIpaxkTrku

b2.B.01.Y Yuebnas mpakTvka: IpaKTHKa IO MOTyde-
HUIO TIEPBUYHBIX MPO(ECCUOHATBHBIX YMEHUN U HABHI-
KOB, B TOM YHCJIE TIEPBUYHBIX YMEHUH 1 HABBIKOB
HAy4YHO-MCCIIE0BATENbCKOMN IeATENbHOCTH

b52.B.02.H IIpoun3BoacTBEeHHAs IPAKTUKA: HAYIHO-
McclieJoBaTeNnbcKas paboTa

I52.B.03.11 IIpou3BoacTBEHHAs TPAKTUKA: MPAKTHKA IO
MOJTY4YEeHUIO MPO(HECCHOHATBHBIX YMEHUH U OITbITa
npodecCHOHAIBHON e TebHOCTH

b2.B.04. [1a. IlpenaumioMuas

b53.5.01. 3amuTa BeITyCKHOW KBaTH(PUKAITMOHHOH pa-
0OTHI, BKJIFOUAS TIOJTOTOBKY K MPOIIEAYPE 3aIIUTHI 1
NpOLEAYPY 3aLHUTHI

DakynbTa-
THUBBI

OT/.B.01. IlepeBoa HAyYHO-TEXHUYECKOH JIUTEPATYPbI

DOTJ.B.02. I'pakmanckast 3aIIuTa B Ype3BBITANHBIX CH-

Tyanusix
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OT/.B.03. TeopeTnueckne OCHOBBI XUMUHU

OTJI.B.04. BBenenue B MaTeMaTUKY
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