





1. OBIIME ITOJIOXKEHUA

1.1. OcHoBHas npodeccuoHaIbHAsI 00pa3oBaTe/IbHAsI MPOrpaMMa BbICIIEro oopa-
30BaHUs - IPOrpaMMa MOAroTOBKH 0akajaBpoB (1asee — nporpamma dakanaspuara, QOII
OakajiaBpuaTa), peajiusyeMas B COOTBETCTBHH C (eliepaibHbIM T'OCYIapCTBEHHBIM 00pa3oBa-
TEJIHBIM CTaHAAPTOM BBICIIETO 00pa3oBaHUs (peepasbHBIM TOCYAAPCTBEHHBIM OIOKETHBIM
o0pa3oBaTeNbHbIM  y4YpeXKIeHHEeM  Bbiciero  obOpazoBanus  «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 HAHODJIEKTPOHHUKHY», MPEACTABISIET CO00M KOMIUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa30BaHUs, OPraHU3AI[MOHHO-TIEarOTMYECKUX YCIOBHH, (GOpM aTTecTaluH,
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 0akajaBpuaTa 1o
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 nampasie-
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 NEATEILHOCTH MO 00pa30BaTeIbHBIM IPO-
rpaMmMaM BBICHIETO OOpa3oBaHMs — MporpamMmaM OakajaBpuaTa, MporpaMMaM CIIeIHAINTETa,
porpaMMaM MarucTpaTypbi».

1.3. O0mas xapakTepucTHKA NPOrpaMMbl HakajiaBpuaTa

Leasio mporpaMmMsl 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).

[Tonyuenue obpazoBaHus 1o MporpaMMme OakasaBpuaTa JI0MyCKaeTcsi TOJBKO B 00pa3oBa-
TEJIbHOM OpraHM3alluy BBICILIET0 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 NMPUMEHSEMBIX 00pa30BaTeIbHBIX TEXHOJOTHH, pealn3aluy MporpaMmbl Oaka-
JaBpHaTa ¢ UCIOJIb30BAHUEM CETEBOM (POPMBI, peasi3aly MporpaMmbl OakaiaBpuaTa o UHIH-
BUAYaJIbHOMY Y4€OHOMY IIJIaHy, B TOM YHCIIE YCKOPEHHOTO O0OyUeHHs.

Cpox norydeHus: 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], peaT3yeMblii 3a 01lMH y4eOHbIH roji, cocrapisier He Oonee 60 3.e.;

- npu OOy4eHHWH IO WHAWBHIYaTbHOMY y4eOHOMY IUIaHy BHE 3aBUCHMOCTH OT
dbopmbl 00yUeHHsI COCTABISIET HE OoJiee CpoKa MOJYYCHHUsST 00pa30oBaHUs, YCTAHOBICHHOTO JIs
COOTBETCTBYIOLIEH (opMBI 00ydeHUs, a MpU OOYYECHHUHU MO 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. OObeM IporpamMmbl OakajiaBpuara 3a OJUH y4eOHBIN Toj Mpu 0OYYCHUHU 10 WH-
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 OMH y4eOHBIH roj 10 MHIUBUAYAJbHOMY IUIAHY ONPEAEISIOTCS OpraHu3aluen 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 37I0POBbsl 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 AeSTEIbHOCTD 110 pOorpaMMme 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 YHACTHUKAMH 00pPa30BaTeJbHbIX OTHOLICHUH (BAPHMATUBHYIO).

D10 obecrneynBaeT BO3MOKHOCTh pealln3allii MporpaMM OakaliaBpuaTa, UMEIOIUX pas-
JMYHYIO HANpaBJIEHHOCTH (Mpoduiib) 00pa3oBaHUs B paMKaxX OJHOTO HAIIPABICHHS MOJATOTOBKU
(manee - HampaBIeHHOCTH (IPO(UIIB) IPOrPAMMBI).

[IporpamMma GaxanaBpuaTa COCTOUT U3 CIEIYIOIIUX 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», KOTOPHII B MOJHOM 0ObEME 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 MOJATOTOBKU BBICHIET0 00pa3oBaHUs, YTBEPKICHHOM MMHHUCTEPCTBOM
oOpa3oBanus u Hayku Poccuiickoit @enepamuu.

CrpykTypa nporpammsl 0aKajJaBpuara

CIDYKTYDA TIDOrDAMMEL GaKalaBhHaTa O6beM mporpaMMbl OakanaBpuara B

PyKTypa porp p 3a4ETHBIX eIMHUIIAX
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 0a30BOM 4acTu mporpaMMmsbl OakajgaBpuaTa, siB-
JSI0TCS 00s3aTeIbHBIMU JJII OCBOEHUSI OOYYaIOIIUMCSl HE3aBUCUMO OT MPO(HIIsL MPOrpaMMBl,
KOTOpYIO OH ocBauBaeT. HabGop nucnumiuus (Momynei), oTHOCSIUXCs K 0a30BOM 4acTH mpo-
rpamMMbl OakajaBpuaTa, 00pa3oBaTelbHas OPraHU3alUs OMPEIETIIET CAaMOCTOSATEILHO B 00bEME,




yctaHoBieHHOM naHHbiIM OI'OC BO, ¢ yueToM COOTBETCTBYIOIIECH (COOTBETCTBYIOIINX) TPH-
MEpHO# (MPUMEPHBIX) OCHOBHOW (OCHOBHBIX) 00pa3oBaTeNbHON (00Opa30BaTENbHBIX) MPOTrpam-
MBI (TIPOTPaMM).

B pamkax 6a30Boii yactu bioka 1 nporpammsl OakanaBpuara JJOJKHbBI ObITh peaIn30Ba-
HBI CJEIyIONe AUCHUILTUHB (Momymn): «Punocopusy», «cropus», «VHOCTpaHHBINA 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 10 NpueMy HOPMAaTUBOB (PU3MUECKOM MOATOTOBICHHOCTH U
«[Ipuxnagnas ¢usznyeckas KynbTypa» B o0beMe He MeHee 328 akaJeMHYeCKUX 4acoB B OYHOM
dbopme oOyueHust B ¢popMe NMPAKTHUCCKUX 3aHATUH A oOecriedeHus (U3UYECKON IMOArOTOB-
JICHHOCTH OOYYaIOUIMXCs, B TOM YHCIE MPO(ecCHOHANBHO-TIPHKIAHOTO XapaKTepa, U YPOBHS
(bu3nu4ecKoil NOArOTOBIEHHOCTH ISl BBHIIIOJIHEHUS! UMH HOPMAaTUBOB (PM3UUECKOM 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 OpPraHU3alMsl 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 npopuiist mporpaMmmsl, Habop
COOTBETCTBYIOIIUX BBHIOPAHHOMY MPOQPWIIO TUCHHUIUIMH (MOIYJICH) CTAHOBUTCS 00S3aTEIIBHBIM
JUIs ocBOeHMsI oOyuaroumMes. Eciau nporpamma OakanaBpuara He UMeeT npoduiieit, To mopsaok
OCBOEHUS 00yYaroLMMCsl BApUaTUBHOM YacTH MPOrpaMMBbl onpeensercs o0pa3oBaTesbHON 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 «lIpakTuku» BXOJAAT ydyeOHas U MPOU3BOJACTBEHHAs (B TOM 4YMCIE MpeLiau-
IJIOMHAs1) MPaKTHUKH.

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

VYyebHas mpakTUKa MPOBOJAUTCS B CleNyIoIel dhopme:

MPAKTHUKA MO MOJYYESHUIO NEPBUYHBIX TPOPECCHOHATBHBIX YMEHUH 1 HABBIKOB.

CrniocoObl npoBeieHus1 y4eOHON PAaKTUKH:

CTallMOHAPHAS MPAKTUKA;

BbI€3/[HAs MPAKTHKA.

Opranuzanus npoBeIeHHs! MPAKTUKH MOKET OCYIIECTBISTHCS CIEAYIOIIMMHU CIIOCO0aMHU:

HENPEPBIBHO;

JTUCKPETHO;

I10 NEpUOJIaM MPOBEACHUS TPAKTHUK.

[Ipou3BoicTBEHHAs PAKTUKA MPOBOJIUTCS B CIEAYIOIUX (popmax:

MPAKTHKA 10 MOJIYYECHUIO MTPO(PECCHOHATBHBIX YMEHHUM U OMbITa Mpo(ecCHOHANBHOM Je-
ATEIBHOCTH (B TOM YHCJIE TEXHOJIOTHYECKasl MPAKTUKA);

Hay4yHO-HCCleloBaTeNbCcKas paboTa.

CriocoObl poBeIeHNsI TPOU3BOJICTBEHHOM MPAKTUKHU:

CTallMOHApHAsl MPAKTUKA;

BBIE3/IHAs MPAKTHKA.

Opranu3zanus npoBeJeHHs MPAKTUKH MOXKET OCYIIECTBIIATHCS CIEIYIOIMIMMHU CIIOCOOaMHU:

HEIPEPBIBHO;

TUCKPETHO;



IO NEPUOJIaM IPOBEACHHUS TPAKTHUK.

[Iporpamma OakanaBpuaTa C HPUCBOCHHEM KBATU(UKAIMM <«IIPUKIAJTHON OakamaBp»
IpeArnonaraeT BO3MOXHOCTb IOJIy4EHHs B MEPUOJI OCBOCHUs IpOrpaMMbl OakajaBpHuara yio-
cToBepeHus 00 0HOU U OoJiee paboueit mpodeccun.

[Tpu mpoexTHpoBaHMU TpOrpaMM OakajaBpuaTa 0Opa3zoBaTelbHAs OpPraHU3AIUS MMEET
IIPaBO YCTAHOBUTb HHBIE (DOPMBI IPOBEIEHUS MPAKTUK JOMOJIHUTEIBHO K YCTaHOBJIEHHBIM
Hactosaumm ®I'OC BO.

JUis MTHBAJIUIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBbsI BBIOOP MECT IpoO-
XOX/ICHUS TPAKTHK COTIacyercs ¢ TpeOOBaHUEM MX JOCTYITHOCTH ISl JAHHBIX 00YYaOLIHXCS.

B binok 3 «l'ocynapcTBeHHast HUTOTOBas aTTECTAIMsD BXOAUT 3alllUTa BBITYCKHOW KBaJlv-
¢dukanronHoi padotsl (BKP), BkiItouas noAroToBky K npoueaype 3aliuThl U IpoLesypy 3aliu-
ThI, & TAKXX€E ITOATOTOBKA U cjauya rOCyIapCTBEHHOIO AK3aMeHa (IIpU HaJIMYUK).

B cnywae peanuzanuu nporpaMm OakajiaBpuara ¢ IPUMEHEHHEM JIEKTPOHHOIO 00yue-
HUS, TUCTaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHH TPOBEIECHHE MPAKTUK U TOCYAAPCTBEHHBIX
aTTECTAllMOHHBIX MCIIBITAHUM C IPUMEHEHHUEM 3JIEKTPOHHOI0 O0y4YeHHUsl, JUCTAaHI[MOHHBIX 00pa-
30BaTENIbHBIX TEXHOJIOTUI HE JOIYCKAEeTCs.

[Tpu mpoeKkTHpOBaHUM W peau3aliy IporpaMM OakanaBpuaTta oOpazoBaTelbHasl Oopra-
HU3aILMs 10JDKHA 00ecTIeYnTh 00y4YaroIyuMCs BO3MOXKHOCTh OCBOEHHS! TMCLMILIMH (MOYNel) 1o
BbIOOPY, B TOM YHCIIE€ CIIELUATU3UPOBAHHBIX a/lallTAllMOHHBIX JAUCUUIUIMH (MOAYJIEH) JUIsl HHBa-
JMJIOB U JIML C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbs, B 00bemMe He MeHee 30% oT o0beMa
BapuaTtuBHOU yactu broka 1 «/lucuuminnel (Mogyn)».

MaxkcumanbHbI 00bEM ayJUTOPHBIX YYE€OHBIX 3aHSATHH B HEAEITIO MPH OCBOCHUU IIPO-
rpamm OakanaBpuaTa B O4HOM (opme 00ydeHus cocraBisieT 36 akaJeMHYECKHX 4acoB, B yKa-
3aHHBIA 00bEM HE BXOJAT 00s3aTeNbHBIC 3aHATHS N0 TUCHHILTHHE (Moxyiio) «[IpukianHas ¢u-
3U4ecKasl KyJbTypa»; IpU peain3alud oOydeHHs 10 MHIAMBHUIYalbHOMY IUIaHY, B TOM 4YHCIE
YCKOPEHHOT0 00y4YeHUs, MAaKCUMaJIbHBI 00bEM ayTMTOPHBIX YU€OHBIX 3aHATUN B HENIEIIO yCTa-
HaBJIMBaeTCsl 00pa30BaTEeIbHOM OpraHu3alueil caMoCTOSTENbHO.

KonnuecTBo 4acoB, OTBENEHHBIX Ha 3aHATHUS JEKLUUMOHHOTO TUNa B LejaoM 1o bioky 1
«lucuuminHel (MOJIYIN)» JTOJKHO cocTaBisATh He Oonee 40% oT oOmiero KoJauuecTBa 4acoB
ayJUTOPHBIX 3aHATUH, OTBEIEHHBIX Ha PEAIN3ALIMIO 3TOT0 OJI0KA.

1.4. TpeOoBaHus K NOCTYNAKOLIEMY

TpeboBaHus K MOCTYNAIOLIEMY ONPENENAIOTCS (peiepabHbIM 3aKOHOAATEILCTBOM B 00-
Jactu oOpaszoBaHus, B ToM yucie [lopsakom mpuema Ha oOydyeHue 1Mo oOpazoBaTeIbHBIM IPO-
rpaMmam BBICIIETO 00pa30BaHUs — MporpaMmaM OakaiaBpuaTa Ha COOTBETCTBYIOIINI YICOHBIN
roJ.

2. XAPAKTEPUCTUKA MPO®ECCHOHAJBHOM JEATEJABHOCTHU BHIITY CKHU-
KOB, OCBOUBHIUX TPOI'PAMMY BAKAJIABPUATA

2.1. ObaacTh npodeccuoHATBLHOM AeSITeILHOCTH BHITYCKHUKA

BhimyckHUK, OCBOMBIINI NporpamMmy OakanaBpuara, B COOTBETCTBHM C BUAaMu mpodec-
CHOHAJIbHOU JIeSTeNIbHOCTH, HAa KOTOpble OpMEHTHpPOBaHa Mporpamma OakajaBpuara, ro-
TOB pelIaTh CIleayIoe MpodecCHOHaTbHBIE 33/1a4H:
NPOU3BO/ACTBEHHO-TEXHOJIOTHYECKAA AeATeJIbHOCTh:

- opraHu3zaiys paboyux MecT, UX TEXHHUYECKOe OCHAIIEHUE, pa3MeIlleHIe TEXHOIO-
TMYECKOr0 000PY0BaHUS;

- JKCIUTyaTalus U 00CIy>KMBaHUE TEXHOJIOTHYECKOI0 000PYAOBaHMS;

- yIpaBieHNE TEXHOJOTHYECKUMH MPOIIECCAMU TPOMBIIIJIEHHOT'O TPOU3BO/ICTBA;
BXOJJHOI KOHTPOJIb CBIPbs U MaTE€PHUAJIOB;

- KOHTPOJIb COOJIIOICHUS TEXHOIOTUYECKON TUCIUITIHEI;



- KOHTPOJIb Ka4eCTBa BBIIIYCKa€MOM IPOJAYKIMHU C HUCIIOJIB30BAHUEM THIIOBBIX Me-
TOJZIOB;

- UCCIIEIOBaHNE TPUYHMH Opaka B IPOHM3BOJICTBE, pa3paboTKa MEPONPUATHI 1O ero
MPEAYIPEXKICHUIO U YCTPAHEHUIO;

- OCBOEHHUE TEXHOJIOIMYECKHUX ITPOLECCOB B XOJ€E MOArOTOBKU ITPOU3BOJCTBA HOBOU
HPOIYKIINH;

- ydacTue B paboTe 10 HaJlaJKe, HACTPOMKE M OIMBITHOW MPOBEPKE 000PYAOBaHUS U
MIPOrPaMMHBIX CPELCTB;

- IPOBEPKA TEXHUYECKOI'O COCTOSIHUSA U OCTATOYHOI'O pecypca 000pyaoBaHUs, Op-
raHu3aIus MPOPUIAKTHYECKUX OCMOTPOB M TEKYIIETO PEMOHTA;

- IpHUEMKa U OCBOEHUE BBOAMMOIO 000PYI0BaHMS;

- COCTaBJIEHUE 3asBOK Ha 000OpYyJOBaHUE U 3allaCHbIE YaCTH, NOJrOTOBKA TEXHHYE-
CKOH IOKYMEHTALlUX HA PEMOHT;

HAYYHO-HCCJIeI0BATEIbCKAS AeATeIbHOCTh:

—  M3YYCHHE HAYYHO-TCXHUYCCKOW MH(DOpPMAIIHH, OTCUYESCTBEHHOTO B 3apyOeKHOTO OITbI-
Ta 10 TEMaTHUKE MUCCIICTOBAaHM;

— MareMaTH4eCcKOe MOJICIHPOBAHUE TPOIECCOB U OOBEKTOB Ha 0a3e CTaHAAPTHBIX Ta-
KETOB aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUSA U IMAKETOB MPUKJIATHBIX MPOrpaMM IJist
HAaYYHBIX HCCJIEIOBAaHU;

— TPOBEJICHHE PKCIIEPUMEHTOB 110 3aJJaHHON METOJIMKE, COCTABJICHUE ONMKMCAHUS ITPOBO-
JMMBIX UCCIICIOBAHUI U aHAJIU3 UX PE3YJIbTaTOB;

— TMOATOTOBKA JIAHHBIX JJISl COCTaBJICHHs 0030pOB, OTYETOB U HAYUHBIX IMyOITUKALIUNA;

— COCTaBJICHHE OTYETAa MO BBHINOJHEHHOMY 33JaHUI0, YH4ACTUE BO BHEIPECHHUH pPE3yJibTa-
TOB UCCIIEZIOBAHUN U pa3pabOTOK;

— TIPOBENIEHHUE MEPOINPUSATUH IO 3aIUTe 00BEKTOB HHTEIUIEKTYaIbHON COOCTBEHHOCTH,
PE3yNbTAaTOB HCCIEA0BaHUN U pa3pabOTOK Kak KOMMEPUECKOH TalfHbI MPeApUsiTHSI.

2.2. O0beKTHI NPo(ecCHOHAIBLHOM 1esITeIbHOCTH BbINYCKHUKA
O6bexkTamMu po(hecCHOHATTBHOM JEeSATEIbHOCTH BBITYCKHUKOB, OCBOMBILIHX MPOTPAMMBI

6aKaJ1aBpHaTa SABJIAIOTCA:

e

— XMMHYECKHE BEIIECTBA U CHIPHEBBIE MATEPUAIIBI JIJISI IPOMBILIJIEHHOTO MPOU3BO/I-
CTBA XUMUYECKOW MPOTYKIIUU;

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

- 00opy/0oBaHUE, TEXHOJIOTHUECKHUE MPOIECCHl U MPOMBIILIIEHHBIE CUCTEMBI TIOTY-
YEHHUs BEIECTB, MAaTEPUAJIIOB, M3JEIUN, a TAKXKE METOJIbl M CPEACTBA JUArHOCTUKHU U
KOHTPOJISI TEXHHYECKOTO COCTOSIHUSI TEXHOJIOTHYECKOTO 00OPYy/IOBaHMUsI, CPEJICTBA aBTO-
MAaTU3aLUU U YIPaBJICHUS TEXHOJIOTMUYECKUMU MPOLIECCAMU, METO/BI U CPEICTBA OLICHKU
COCTOSIHUSI OKPY’KAIOIIEH CPEIIbl U 3aIMThI €€ OT BIUSHUS MPOMBIILIEHHOTO TTPOU3BO/I-
CTBa.

2.3. Buabl nnpoeccuoHAIBHOM AesITeIbHOCTH BHINTYCKHUKA
Bunel npodeccronanbHON IeSTEIBHOCTH, K KOTOPBIM TOTOBATCS BBITYCKHUKH, OCBOMB-
nporpaMMmy  OakajnaBpuaTa —  [POM3BOJACTBEHHO-TEXHOJOTMYEecKass M HAay4HO-

HCCIea0BaTCIbCKasa ACATCIBHOCTD B 001aCTH XUMHAYECKOH TEXHOIOTHH.

3. ITAHUPYEMBIE PE3YJIBTATbBI OCBOE-
HUSA TPOI'PAMMbI BAKAJTABPUATA



3.1. B pesynbraTe OCBOEHHs MpOrpamMMmbl OakaiaBpHara y BBITYCKHHKA TOJDKHBI OBITh
chopMUpOBaHbI OOIIEKYIBTYypHBIE, O0IIENpOoPecCHOHATbHbIE U MPOPECCHOHATbHbIE KOMIIETECH-
107078

3.2. BoimyckHUK, OCBOMBLINI MporpaMMmy OakanaBpuara, JOKEH 00JalaTh CIETYIONIH-
MU 001IeKY/JIbTYPHBIMH KOMIIETeHIMSIMU:

- CIIOCOOHOCTBIO HCIIOJIB30BATh OCHOBBI (PUIIOCOPCKUX 3HAHUHN ISl (HOPMUPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

— CHOCOOHOCTBIO aHAJIM3UPOBATH OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTH HCTOpHYE-
CKOT0 pa3BuTHs 00I1ecTBa st hopMupoBaHus rpaxaanckoi nosunuu (OK-2);

- CIIOCOOHOCTBIO HCIOJIb30BAaTh OCHOBBI SKOHOMHMUYECKHUX 3HAHUN B Pa3IMYHBIX
chepax xusnenesteapHoct (OK-3);

- CIOCOOHOCTBIO HMCIIOJIB30BaTh OCHOBBI NPABOBBIX 3HAHWHM B Pa3lMYHBIX cdepax
nesrensHocTH (OK-4);

— CIIOCOOHOCTHIO K KOMMYHHUKAIIMH B YCTHOM U MUCbMEHHOU (pOopMax Ha pPycCKOM U
MHOCTPAaHHOM S3bIKaX JUIS PEUICHHS 3a7ad MEXIJIMYHOCTHOTO W MEXKYIBTYPHOT'O B3aUMOICH-
crus (OK-5);

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

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

— CIIOCOOHOCTBIO HCIIOJIB30BaTh METObl M MHCTPYMEHTHI (DU3MUECKON KYIbTYphI
JUTs1 00ECTICUCHHS TTOJTHOIICHHOW COIMAIbHOM U podeccroHanbHoit nesrensHocTr (OK-8);

- CHOCOOHOCTBIO UCIIONIB30BaTh NMPUEMBI OKa3aHUs MEPBOM TTOMOIIH, METOIBI 3a-
IIMTHI B YCIOBUSX Ype3BbluaitHbix cutyammii (OK-9).

3.3. BeimyckHUK, OCBOMBIINI MmporpaMmy OakanaBpuaTa, JOHKEH 007a1aTh CIeTyHOIIH-
MU 001enpogeccHoHATbHBIMU KOMITETEeHIIUSIMH:

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YYHBIX JUCIMIUIMH B IpodeccroHanbHoii aestensHoctu (OI1K-1);

- TOTOBHOCTBIO MCIIOJIB30BaTh 3HAHUS O COBPEMEHHOHN (DU3MUECKOi KapTHHE MUDA,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUH BELECTBA Uil MOHMMAHUS OKpY-
JKarorero Mupa u seiaenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO HCIIOIb30BATh 3HAHHS O CTPOSHUH BEUIECTBA, MPUPOJIE XUMHUIECKOM
CBSI3U B pa3IMYHBIX KJaccaX XMMUYECKHX COEIMHEHWH JJis OHMMaHUs CBOMCTB MaTepHajoB U
MeXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIUX B okpyxkatoiiem mupe (OI1K-3);

— BJIaJICHUEM MOHHMMAaHMs CYIIHOCTH M 3HaueHHs] MH(OpMAIMM B pa3BUTHH COBpE-
MEHHOTO MH(POPMALMOHHOTO 00IIIeCTBa, OCO3HAHUS OMIACHOCTH M YTPO3bl, BOSHUKAIOIIUX B 3TOM
IpoLecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOOBaHUs MH(GOPMALIMOHHON 0€30MacHOCTH,
B TOM YHCJIC 3aIUThI TOCyAapcTBeHHO# TaiiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMH METOJIaMH, CIIOCOOAMH W CPEIICTBAMH TOJIYYCHUS, Xpa-
HEHHS, TIepepaboTKu HH(OpPMAINH, HaBBIKaMU pabOThl ¢ KOMIIBIOTEPOM KaK CPEJCTBOM YIpPaB-
nenus uapopmanueit (OITK-5);

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

3.4. BoinycKHUK, OCBOMBIIMI MporpamMmy OakajiaBpuara, J0DKeH 001agaTh npodgeccuo-
HAJIBHBIMH KOMIIETEHIHSIMH, COOTBETCTBYIOIIUMH BUAY NPOPECCHOHATBHON JEATEIbHOCTH,
Ha KOTOPBIH OpUEHTHPOBAHA MporpaMma OakaiaBpHara:

NPOU3BOO0CHMBEEHHO-MEXHONI02UYECKAS 0esIMeNbHOCb!

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBISITh TEXHOJOTHUECKUH MPOIECC B CO-
OTBETCTBHHM C PEIrJAMEHTOM U HMCIOJB30BaTh TEXHUUECKUE CPENICTBA Ul U3MEPEHUSI OCHOBHBIX



apamMeTPOB TEXHOJIOTUIECKOTO MPOIIEcca, CBOMCTB chIpbst U mpoaykiuu (ITK-1);

- TOTOBHOCTBIO HPUMEHSTh AHAJUTUYECKHE M YMCIEHHBIE METOJbl PEIICHHs IO-
CTaBIICHHBIX 33J1a4, UCIIOJIb30BATH COBPEMEHHBIE WH(OPMAIMOHHBIE TEXHOJOTHH, MPOBOAUTH
00paboTKy MH(pOpPMAIUHU C HCIOIb30BAaHUEM MPUKIATHBIX MPOTPAMMHBIX CPEICTB cdepbl Mpo-
(eccnoHaNbHON NEATENFHOCTH, UCIOJIb30BATh CETEBbIE KOMITBIOTEPHBIE TEXHOJOTHH U 0a3bl
JaHHBIX B CBOEH mpodeccHoHambHOM 00J1acTH, MakeThl MPUKIAIHBIX IpOrpamMM AJis pacuera
TEXHOJIOTMYECKUX apaMeTpoB obopynoBanus (I1K-2);

- TOTOBHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE IOKYMEHTHI 110 Ka4eCTBY, CTaHAAPTHU-
3alUd ¥ CepTUQPUKAIMH MTPOTYKTOB U U3/AETUH, SIE€MEHThl SJKOHOMUYECKOTO aHajln3a B MPaKTH-
yeckoit nestenbHocTH (ITK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE PElleHUsl MpHu pazpaboTke
TEXHOJIOTMYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUU C YYETOM JKOJI0-
rHYECKUX nocieacTBuil ux npumenenus (11K-4);

— CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiIa TEXHUKU 0€30MacCHOCTH, MPOU3BOJICTBEH-
HOUM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OICHUBAThH Ia-
paMeTpsl IPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHSI 3aIBUICHHOCTH M 3ara30BaHHOCTH, IIyMa,
U BHOpanuu, ocBemeHHocTH pabounx mect (ITK-5);

- CHOCOOHOCTBIO HaJaKUBaTh, HACTPAMBATh M OCYIIECTBIISATH MPOBEPKY 000PYHO-
BaHus 1 nporpaMMHubix cpeacts (ITK-6);

- CIOCOOHOCTBIO TIPOBEPSATh TEXHUIECKOE COCTOSTHUE, OPTaHU30BbIBATH MPOQHIAK-
TUYECKHE OCMOTPBI U TEKYLIH PEMOHT 00OPYAOBaHU, TOTOBUTH 00OpYIOBaHHE K PEMOHTY U
npuHUMaTh obopynoBanue u3 pemonta (ITK-7);

- TOTOBHOCTBIO K OCBOGHHIO M HKCIUIyaTalli BHOBH BBOJUMOIO OOOPYIOBaHUS
(IIK-8);

- CHOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO, T010MpaTh 000py-
JIOBaHUE, TOTOBUTH 3asiBKU Ha MpUoOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CIOCOOHOCTBIO TPOBOJIUTH AHAJH3 CHIPhS,, MATEPUANIOB U TOTOBOH MPOIYKIIWH,
OCYIIECTBIIATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CHOCOOHOCTBIO BBISBIIAATH M YCTPAHATh OTKJIOHEHUS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOr0 000PYI0BAHUS U MapaMeTPOB TexHooruueckoro mporecca (ITK-11);

HAYYHO-UCCTIe008aMENbCKASL 0esIMelbHOCb .

- CHOCOOHOCTBIO TIAHUPOBATH U NMPOBOAUTH (PU3UUECKUE M XUMHUYECKHE IKCIEPH-
MEHTBbI, POBOAUTH 00pabOTKY MX PE3y/IbTAaTOB M OLIEHUBATh IMOIPEIIHOCTH, BBIJIBUTATh THIIOTE-
3Bl M YCTAHABJIMBATh TPAHUIIBI UX MPUMEHEHUS, IPUMEHAITh METOABI MaTEMAaTHIECKOTO aHAIIN3a
¥ MOJICTIMPOBAHUSI, TEOPETHUYECKOTO M dKCIIepHUMeHTanbHOTro uccnenoBanus ([1K-16);

- TOTOBHOCTBIO NMPOBOJINTEH CTaHIAAPTHBIE M CEPTU(HUKAIMOHHBIC UCTIBITAHUS MaTe-
pHaoB, U3ETHI U TexHonornueckux npoueccon (I1K-17);

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHHE CBOMCTB XMMHUYECKHX JJIEMEHTOB, COCIHHE-
HUN M MaTepHalioB Ha UX OCHOBE JJISl peuleHus 3aaa4 npodeccruonanbHon aestensHoctu (I1K-
18);

- TOTOBHOCTBIO HCIIOJIH30BATh 3HAHHSI OCHOBHBIX (PH3MUECKUX TEOPHI ISl PEIICHUS
BO3HHUKAIOMNX (U3NIECKUX 33]a4, CAMOCTOSATEIBEHOTO pHoOpeTeH sl (GU3NIECKUX 3HAHUH, IS
NOHUMAaHMS TPUHIUIIOB paboTHl MPUOOPOB U YCTPOMCTB, B TOM YMCIIE BBIXOJSAIIUX 32 MPEAEIbI
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OPMALMIO, OTEUECTBEHHBIH MU
3apyOeKHBIN OMBIT IO TemaTuke uccienoBanus (I1K-20).

4. OPTAHU3AIIUSA OBPA3OBATEJIBHOI'O ITPOLECCA ITPU PEAJIM3ALIUNA
IMPOTI'PAMM BAKAJIABPUATA



4.1 O0mas xapakTepucTUKA 00pa30BaTEeIbLHOM AeSITeJIbHOCTH

OO6pa3oBarenbHas IATEIBHOCTD IO POrpaMMe OakagaBpuaTa mpeaycMaTpUBacT:

- TpOBEICHHE y4EOHBIX 3aHATHH MO AUCIUIUIMHAM (MOAYJsM) B (OpMe JIEKIHM, ce-
MHUHApPCKUX 3aHATUH, KOHCYJIbTAIHA, 1a00paTOpHBIX padoT, HHBIX (OpM 00ydeHHS, TPETYCMOT-
PECHHBIX Y4eOHBIM ILIAaHOM;

- TNpOBEACHHUE MPAKTHK;

- TpOBEJICHUE HAYYHBIX MCCIICJIOBAHUN B COOTBETCTBHU C MPOQHIEM MPOrpaMMbl Oa-
KaJaBpHuara,

- TpOBEJCHUE KOHTPOJIS KauecTBa OCBOCHHMSI ITPOrpaMMbl OakaiaBpHara MOCPeICTBOM
TEKYIETO KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOYHON aTTECTallii U TOCY/IapCTBEHHON NTOTOBOM
aTTeCTaluy 00yJarOIIUXCS.

4.2. YueOHBIii TJIaH MOATOTOBKH 0aKaJIaBpPOB

VY4eOHbIi TUTaH MOATOTOBKH OakalaBpoOB pa3padOTaH B COOTBETCTBHU C TPEOOBaHHUSAMHU
(benepasbHOro TOCYAApCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa BBICHIEr0 OOpa30BaHUS 110
HanpasieHuto noarotoBku 18.03.01 Xumudeckas TEXHOJIOTHS, YTBEPKICHHOTO MpHKa3oM Mu-
HUCTepcTBa oOpa3zoBaHus U Hayku Poccuiickoit ®enepauuu ot 05.04.2017 Ne 301 «OO6 yrBep-
xaenun [lopsiaka opraHu3alnuy U OCYIIECTBICHHUS 00pa30BaTEIbHON AESITEIBHOCTH 110 00pa3o-
BaTeJbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBaHMs — MporpammaM OakanaBpuaTa, Iporpammam
crelnuainuTeTa, IporpaMMaM MarucTpaTypbi».

.B yueOHOM muiaHe oTOOpa’keHa Joruyeckasl MOCIel0BaTEIbHOCTh OCBOCHMS IMKIJIOB U
pasaenoB OOII (aucuumuinH, MPaKTUK), 00ecreunBaloIMX (OPMUPOBAHUE KOMIIETEHINH. YKa-
3aHa 00IIas TPYAOEMKOCTh AUCLUIUINH, MOAYJIECH, MPAKTUK B 3a4ETHBIX €IUHMIIAX, & TAKXKE UX
oOuiast 1 ayAUTOpHask TPYAOEMKOCTh B Yacax.

VY4eOHblil TI1aH NOATrOTOBKK OakanaBpoB 1o HampasieHuto 18.03.01 Xumuueckas TexHo-
jorusi, npopuib «XuMUYecKasi TEXHOJIIOTHUSI MaTepHalioB U IPUOOPOB 3JIEKTPOHHON TEXHUKU U
HAHODJIEKTPOHUKN» IIPUIIATacTCs.

4.3. KanenaapHblii yueOHblii rpaguk

[TocnenoBaTenbHOCTh peANN3AMK MIPOTPaMMBl OakajlaBpuara Mo rojaM M CEMecTpaMm
(BKJIIOUAsi TeopeTudeckoe oOydyeHHe, MPAKTHKH, HAaydyHbIe HCCIIEAOBAHUS, MPOMEXYTOUHBIE U
TOCYJapCTBEHHYIO HMTOTOBYIO aTTECTAllMU, KaHUKYJbI) MPHUBOAMTCS B KaJICHIAPHOM y4eOHOM
rpaduke (MpuiioxkeHue — padbouuii yueOHbIH Mi1aH).
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4.4. AHHOTa UM PadoYMX MPOrpaMM U CHUIINH
4.4.1. IucuMimHbl 00A3aTeIbHOM YacTH (0a30Basi 4aCTh)

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

1. Heab IMCUMIVIMHBI — MPUOOpEeTeHHE 00yJatomUMUCs 00IIeH, KOMMYHUKATHBHOU U
npoecCHOHANbHOM KOMIETEHLIUH, YPOBEHb KOTOPBIX Ha OTIENbHBIX JTamax A3bIKOBON
NOATOTOBKM  IIO3BOJISIET  HCIOJIb30BAaTh ~ MHOCTPAHHBIM  S3bIK  IIPAKTUYECKM Kak B
npodeccuoHanbHOM (MPOU3BOJACTBEHHON U HAy4yHOW) [eATENbHOCTH, TaK M i Ienei
camMo00pazoBaHusI.

2. B pe3yabTaTe mM3ydeHHs AUCHUIVIMHBLI 00y4YalIluiicsi Mo mporpamMMe OakajaBpuUara
JOJIZKeH:
Obaadoams cleayOIUMU KOMIETCHIIUSIMHU:
- CIOCOOHOCTH K KOMMYHHUKAILIMU B YCTHOW Y IMCbMEHHOHN (pOpMax Ha PyCCKOM M HHOCTPAHHOM
SI3bIKAX JUTS PEIICHHs 33714 MSKIMYHOCTHOTO M MEKKYJIbTYpHOTO B3auMoeiicteus (OK-5).
3nameo:
- OCHOBHBIE CIOCOOBI COYETAEMOCTH JICKCHYECKHMX €OUHHUI] U OCHOBHBIE CIIOBO-
00pa3oBartesbHbIC MOJICIIH;
- pYyCCKHE SKBHUBAJICHTHI OCHOBHBIX CJIOB U BBIPAKEHUI peUH B MPOLIECCE MEKIUIHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJICHCTBUS;
- OCHOBHBIE MIPUEMBI U METOJIbI pehepUPOBAHMS U AHHOTHPOBAHUS JINTEPATYPHI,
- IIaCCUBHYIO M aKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIIEHAYUYHYIO U CIIEHUATbHYIO0 TEPMUHOIO-
TUI0, HEOOXOAUMYIO JJisi pabOTHl Ha/l TUTIOBBIMU TEKCTaMU;
- TpUeMBbI padOTHI C OPUTHHAIBLHOHN JINTEPATYPOil HA MHOCTPAHHOM SI3BIKE.
Ymemy:
- paboTaTh C OpUTMHAIBHOM JINTEPATYPOIl HA HHOCTPAHHOM SI3BIKE;
- paboTaTh CO CIOBapeM;
BECTH MEPENUCKY Ha N3Yy4aeMOM SI3bIKE C LIEJIbI0 MEXIINYHOCTHOTO M MEXKYJIbTYPHOTO B3a-
UMOJICUCTBUS,
- BECTH pEUYEBYIO JEATENIbHOCTh INPUMEHUTENbHO K cdepe ObITOBOM | mpo-
(eccnoHaIbHON KOMMYHUKALINH.
Braoemw:
- WHOCTPaHHBIM S3bIKOM Ha YPOBHE MEKIUYHOCTHOTO U MEXKYIBTYPHOTO OOIIEHNUS, HABBIKAMH
Y YMEHUSIMU PEYEBOM JIEATETLHOCTH MPUMEHHUTENBHO K cpepe OBITOBON U MPOPECCHOHATIBHON
KOMMYHHKAIIH, OCHOBaMHU MyOJIHYHOM peyun;
- OCHOBaMHU pe()epupOBaHMs U aHHOTUPOBAHUS TUTEPATYPhl HA N3y4aeMOM MHOCTPAHHOM SI3BIKE.
3. Kparkoe coaep:xanue JTUCUMILIUHBI:
Mooyne 1. I pammamuyeckue mpyonocmu u3yyaemoco A3ulka

1.1 JInunble, IpUTSHKATENBHBIE U IPOYME MECTOUMEHHMS.

CrpsikeHue riiaroja-cBs3KHy.

W3menenue rnarosia-cBsi3ki B popMmax Hacrosiiero BpemeHu. OOpa3oBaHHe pa3iIMuHbIX
BUJOBPEMEHHBIX (hOpM € MOMOIIIbIO Tharoya-cs3ku. O6pazoBanue U ynorpediaenue Gpopm mac-
CHUBHOTO 3aJ10Ta.

1.2 TlopsinoK €J10B B NpeANIOKEHUH. IMpaTHIECKHEe KOHCTPYKIINH.

2.1. Nndunutus. @opmel uHbuuuTHBA. [IpogomkeHHbI U nepdeKTHbIM MHPUHUTHB.
OyHKIMU HMHOUHUTHBA B TpeanoxkeHnu. OOpa3zoBaHue U ynoTpedieHrne HHGUHUTUBHBIX 000-
POTOB THUIIA «CJIOKHOE MOJUIEkKAIIEE» U «CIIOKHOE JAOIOJIHEHUEe». BapuanTel nepeBoia nHGpUHU-
TUBHBIX 00OpPOTOB HA PYCCKHI A3BIK.

2.2. BunoBpemennsie GopMmbl Ti1arosioB. O6pazoBaHue MPOCTHIX, MTPOIOJDKEHHBIX, TEP-
(beKxTHBIX U Nep(EeKTHO-TIPOJOIKEHHBIX BpeMeH. BonpocuTtenbHble TPeayioKEHHUs B Pa3IHUHBIX
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BpemeHax. OOpa3zoBaHuE OTPULIATEIBHBIX (JOPM IiIaroyia B pa3inyHbIX BpEeMEHaX.

Mooyns 2. Umenue memamuueckux mekcmos.
UrteHne TEKCTOB I10 TEMaM.
1. BBegenue B crieiuaabHOCTh
2. 1.11. Menneneen
3. PXTY um. JI.1. Menneneera

[TonsiTue 0 Buaax ureHus: Ha npumepax TekctoB o Xumuu, .M. Menneneese, PXTY um,

.. Menneneesa.
AKTHUBH3AIUS JIGKCUKHU IPOYUTAHHBIX TEKCTOB.

Nzyuaroiiee yTeHNE HAyYHO-TIOMYJISIPHBIX TEKCTOB 110 BEIOPAHHOM CHIEUATIBLHOCTH.

HpI/IMCpHaH TEMATHUKa TCKCTOB:
«HayKa, TCXHOJIOTHA U HAYYHBIC MCTOAbI»
«XHUMHUYECKOE MMPpCAIIPUATHUC)).

Jlexcuueckre OCOOEHHOCTH TEKCTOB HayYHO-TEXHMUYECKOH HaIlpaBIeHHOCTH. TepMuHO-

JIOTUSl HAYYHO-TEXHUYECKOM TUTEPaTyphl HA U3Y4aeMOM SI3BIKE.
Mooynw 3. Ilpakmuxa ycmmuou peuu
[IpakTrKa yCTHOM peuu MO TeMaM:
1. «I"'oBOpHuM 0 cebey,
2. «B ropoaey,
3. «Paiion, rae s KUBY».

MoHosoruueckasi peusb 1o Teme «o cede». Jlekcuueckne 0coOEHHOCTH MOHOJIOTHYECKOM
peun. PedeBoii 5THKET MOBCEIHEBHOTO OOLICHNS (3HAKOMCTBO, IIPEACTABICHUE, YCTAHOBJICHUE U
HoJ/iep)KaHue KOHTaKTa, 3alpoc U COOOLIeHne HH(pOpMaLnK, MOOYKIeHUEe K ASHCTBUIO, BbIpa-
JKEHHUE MpockObl, cornacusi). POHETUUYECKHE XapaKTEPUCTUKHN M3y4aeMoro si3bika. OcoOeHHOCTH

JMAJIOTHYECKOM peuu 1Mo NMPONUIeHHBIM TEMaM.
Oomiee KoM4YecTBO MOyIIEH - 3.
4. O0beM y4eOHOH JUCHUIJIMHBI

B 3auger-
. B akanewm. ua-
Bunasr yue6HOM paboThI HEBIX €qH- cax
HUTAX

O0mas TpPyA0EMKOCTh JMCIHHILIHHBI 10 Y4eOHOMY IIAHY 8 288
KonTaktHas padora (KP): 2.2 80
Jlexuu yuebHbiM niaHom He nPedyCMOmpeHbsl - -
ITpakTnueckue 3anstus (113) 2.2 80
JlaGopaTopHble 3aHITHS YUeOHbIM NIAHOM He NPedyCMOMPEHbl - -
CamocrositesbHas padora (CP): 4.8 172
VYrpaxHeHUs 110 COOTBETCTBYIOIIUM pasjiesiaM JUCITUTITMHBI 4.8 172

JIK3aMeH IK3aMeH

Bujx koHTpoOJIsi: 3a4eT / JK3aMeH — 1 T
B 3auer-
. B actponom.
Bunbt yueOHO paboThI HBIX €1HU-
qacax
HUTIAX

O0mas TpyA0eMKOCTh JMCIHILIMHBI 10 Y4eOHOMY IIAHY 8 216
Konrakthas pa6ora (KP): 2.2 60
Jlexmn yueOHbiM NIAHOM He NPpedyCMOmpeHbl - -
[Tpaktuueckue 3arstus (I13) 2.2 60
JlaGopaTopHbIe 3aHIATHS YUeOHbLIM NIAHOM He NPeO0yYCMOMPEHbl - -
CamocrositesbHas padora (CP): 4.8 129
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YrpakHEHHUS IO COOTBETCTBYIONTUM pa3JieiaM JUCIUILUTHHBI 4.8 129

IK3aMCH IK3aMCH

Bua xoHTpoJs: 3auer / JK3aMeH 1 >7

AHHOTaNUs padoyeil NPOrpaMMbl JUCUUILIIHHBI
«®uaocopusn» (b1.6.2)

1. Heuasb aucouniauHbl «Punocopus» — cHopMupoBaTh y CTYAECHTOB KOMIUIEKCHOE IpeJ-
CTaBJICHHE O POJIM U MecTe (puimocopuu B CHCTEME T'yMaHUTAPHBIX, COLMAIBHBIX U €CTe-
CTBEHHBIX HayK, IO3HAKOMHUTb MX C OCHOBaMHU (PUI0CO(CKOro 3HaHMs, HEOOXOAUMBIMU
JUIS PEILIEHUS] TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.

2. Komnerenuuu 6akajaBpa B objactu ¢puiaocopuun

W3yuenmne QUCHMIUIMHBEI HApaBJIeHO Ha (pOPMUPOBAaHUE W PA3BUTHE CIETYIOMUX OOIIe-
KYJIBTYPHBIX KOMIIETEHIIUH:

- CIIOCOOHOCTH HCIIONIB30BaTh OCHOBBI (PHIIOCO(CKHUX 3HAHUH TSI (YOPMHUPOBAHUSI MUPO-
Bo33peHueckoi mosunuu (OK-1);

- CIIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuto (OK-7);

B pe3ynbrare ocBoeHus Kypca Gpuinocopuu CTyIeHT T0JKEH:

3HamMb: OCHOBHOE COJIEp)KaHHE TJIABHBIX (PUIOCO(CKHUX IIKOJI M HANPaBICHUM, TIPEICTa-
BUTEJIEH 3TUX ILKOJI, CBSI3b U pa3iuuue UxX Guiaocodckux uiei, cBsi3b UCTOPUKO-PHIOCOPCKUX
KOHIICTIIIUI ¢ COBPEMEHHBIMHU MPO0IeMaMy HHIUBUAYAIbHON U OOIIECTBEHHON YKU3HH;

YMemb: TIOHUMATh U aHAJIU3UPOBATh MUPOBO33PEHUECKUE, COLUANIbHBIE U MHIUBUAYaIIb-
HbI€ MPOOJIEMbI COBPEMEHHOMN KU3HU; TPAMOTHO BECTU JIUCKYCCHIO, apT'yMEHTHUPOBAHHO OTCTaU-
BaTh CBOIO MO3UIIMIO MO 3HAYUMBIM (HIOCOPCKUM ITpobIeMaM COBPEMEHHOM KU3HU, ONUPACh
Ha HapaOOTaHHBIM B HcTOpUU (UIOCOPUU MaTepuall; MPUMEHSTh MOITYYeHHbIE (uiocopckue
3HaHUS K PEelIeHUI0 Mpo(ecCHoHaNbHBIX 3a/1a4;

énadems. MPEICTABICHUAMU O QrIIOCO(PUN KaK HAyKe U CUCTEME LIECHHOCTEH, ee MecTe B
cUcTeMe T'YMaHMTapHOTO 3HAHMs; OCHOBAMM (UIOCO(PCKOI0 MBIIUIEHHUS; KaTeropUaibHbIM af-
apaToM HM3y4yaeMoM MCUUIUIMHBI, (HIOCO(PCKUMH METOAaMM aHajdu3a Pa3IMYHBIX MpoOIIeM,
HaBBIKAMU (QHIIOCO(PCKON KyIbTYpBI sl BBIPAOOTKHM CHCTEMHOTIO, 1I€JI0CTHOTO B3IJIsSAa Ha JeH-
CTBUTEJIBHOCTh U MECTO XUMHH U XMMHUECKON TEXHOJIOTHUHU B LIEJIOCTHOM KapTUHE MUpA.

3. Kparkoe conep:kanue JTUCHUIIAHBI:

Brenenue. dunocodusi, ee MporucxoxIeHUEe U POJIb B 00IIIECTBE.

Mopnyas 1. OcHoBHBIE GHIOCOPCKHE IIKOJIbI.

AnTtnuHas ¢uiiocodus (nocoxkpatuku, copuctsl, Cokpar, [Jdemokpur, [1naron, Apucro-
TeJlb, JUIMHUCTHYECKU-pUMCKast punocodust). OcHOBHBIE MPOOIEMBI CpeTHEBEKOBOH (uiioco-
¢un u snoxu Bospoxnenus. @unocodust Hooro Bpemenu (XVII — XVIII BB.) Uneonorus
[Tpocsemenus. Hemenkast kinaccuueckas gpunocodus. Pycckas pumocodus XIX — XX BB. Oc-
HOBBI MapKcUCTCKOH (punocoduu. OCHOBHBIE HANPABICHUSI COBPEMEHHOM (huitocodu.

Moayas 2. dunocodgckne KOHIENUUU ObITHS W MO3HAHMS.

[Ipo6nema ObiTust B ucropuu puinocoduu. Ilonstus marepuanbHoro u uneanbHoro. Oc-
HOBHbIE (MIIOCO(CKUE HANpPaBICHUSA: MaTepuaan3M U ujeanusM. [IpuHIun riodaibHOTO 3BO-
JIOLIMOHK3MA B COBPEMEHHON HAYYHOUN KapTUHE MUPA.

Konnenuu npocTpancTBa U BpeMEHH B HCTOPUH (UIIOCO(UU U HAYKH.

[Ipoucxoxaenue cozHanus. Poiap Tpyna B IpOUCXOXKIAEHUN CO3HaHM. Mneanmncrnueckue
U MaTepUaIMCTHUECKue KoHIenuuu co3HaHus. Co3Hanue u mosr. Co3HarenbHOe U Oecco3Ha-
tenpHOE. Co3HaHueE U A3bIK. CO3HAaHNUE U CAMOCO3HAHUE.

Konnenum raoceosioru B UCTOpUM (PUIOCOPUU: CEHCYaIn3M, pallMoOHaIN3M, CKENTH-
IIU3M, arHOCTHUIIM3M, KOHIIETLUS BPOXKACHHBIX MU, anpuopusM. J(ManeKkTuka Mo3HaHUA: YyB-
CTBEHHOE U pallMoHaIbHOE. OCHOBHBIE TEOPUU UCTHUHBI.
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Monayas 3. IIpo6saembl yesioBeka B ¢pusiocodpun.

Yenosek kak npeamer ¢unocodcekoro ananusa B uctopuu ¢punocoduu. Ipoucxoxnenue
YyeJloBeKa: MPUPOJHBIE U COIMAIBHBIE YCIOBHS aHTPOMOCOIMOreHe3a. buonornyeckoe u Couu-
anbHOE B uenoBeke. IHAMBU, MHIMBUYaIbHOCTh, JINYHOCTD.

CMbICI KM3HU M TNIpeHa3HaueHue yenoBeka. JKu3Hb, cMepTh, Oeccmeprtue. JBuxkeHue
HEHACWJIHA, er0 PoJib B COBpeMeHHOH xu3Hu. Llenn u nenHoctu. CBoOOAa BOIM U OTBETCTBEH-
HOCTb JJUYHOCTH. HpaBCTBEHHbIE, pEIUTHO3HBIC, ICTETUYECKHIE IIEHHOCTH.

Moayanb 4. ®unocodus ucTopuu u 001eCTBA

YenoBek B CHUCTEME COLMAIBHBIX CBs3ei. JIMuHOCTH W Macchl, cBoOOma M HEOOXOau-
MocTb. Punocodust ucTopun: GOpMaMOHHAS M HUBIWIN3ALMOHHAS KOHUEHIIMA UCTOPUIECKOTO
pa3Butus. [Iporpeccucrckue u MUKIMYECKUE MOJENIN pa3BUTH. [ 100anbHbIe TPOOIeMbI COBpe-
MeHHOocTU. KoHIenuus ycToi4MBOro pa3BUTHs U CLIEHApUU OyayIIEro.

O6mecTBo U ero crpykrypa. ComuanpHas, MoJIUTHYECKass U TyXoBHas chepsl oOIie-
crBa. Konnenuuu rocymapcrBa B ucropuu (uinocodcekoit Mpiciu. ['pakaaHckoe oOmecTBO U
MIPaBOBOE TOCYIapCTBO.

Mogayas 5. @unocodekue npodieMbl XUMUM U XUMHYECKOH TEXHOJIOTHHI

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa Hay4dHOTO 3HAHHs, €r0 METOJbI U (POPMBL.
HayuHnble peBosonivy M cMEHa TUIIOB panuoHaidbHOCTU. Hayka B coBpeMEHHOM Mupe. DTHKa
HAyKH U OTBETCTBEHHOCTh YUEHOTO.

[IpobGnema cooTHOlIEHUS HAayKd M TexHUKU. ColuanbHble IOCIEACTBHS Hay4dHO-
TEXHUUYECKOTO Mporpecca. DTUUECKUE U KOJIOTUYECKHE UMIIEPATUBBI Pa3BUTHS HAYKU U TEXHHU-
KH.

MecTo XMMUU B CUCTEME €CTeCTBEHHBIX HayK. OCHOBHas mpobiaemMa XUMHUH KaK HAyKd U
npou3BojacTBa. llenmn w  3amaum  xumMudeckoil  TexHosmormu. Crnenuduka  XUMHKO-
TEXHOJIOTUYECKOT0 3HaHUsA: (yHIAMEHTAIbHOE U MPUKIATHOE, SMIMPUIECKOE U TEOPETUUECKOE.

4. O0beM AUCHMILVIMHBI M BUJbI Y4eOHOH padoThl

. B 3aueTHbIX equHU- B akanem.
Buabl yueOHoii padorsl
ax Jacax

OO0masi Tpy10eMKOCTh M CUHUILIHHBI N0 y4eo- 5 180
HOMY IJIAHY

AyANTOpHBIE 3aHATHS: 4/3 48
Jlexumn 8/9 32
Cemunapsi (C) 4/9 16
CamocrosiTesibHas padora (CP): 8/3 96
Bua KoHTpoJIs: IK3aMeH 1 36

. B 3aueTHbIX equHU- B actpos.
Buabi yueOHoli padoThl
ax qacax

OO01asi Tpy10€eMKOCTb M CHUILIHHBI 110 y4eo- 5 135
HOMY ILIAHY

AYIMTOpPHBIE 3aHITHS: 4/3 36
Jlexun 8/9 24
Cemunapsl (C) 4/9 12
CamocrosiTesibHas padora (CP): 8/3 72
Bupa koHTpOJISi: IK3aMeH 1 27

AHHOTanus padoyeil NPOrpaMmbl AUCHUIIIHHBI
«HUctopusn» (b1.b.3)
B cootBercTBUM ¢ pabounMu y4eOHBIMHM IUIAHAMH IO HANpaBJICHUIO IOATOTOBKH
18.03.01 (ypoBeHb MOATOTOBKM — OakayiaBp) aucturuinHa «VcTopus» OTHOCHTCS K 00s3aTelb-
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HBIM JIUCHMIUIMHAM 0a30Boi dactu yueOHoro miaHa (bl. b.3) u paccuurana Ha mM3ydeHue Ha
NEePBOM Kypce 00ydeHusI.

1. Hesas AucuumimHbl: (GOpMUPOBAHKE Y CTYIEHTOB KOMIUIEKCHOTO IIPEJICTABICHUS O PO-
JIM U MECTE UCTOPUM B CUCTEME T'YMAHUTAPHBIX U COLIUAIBHBIX HAYK, KYJIbTYPHO-UCTOPUYECKOM
cBoeoOpasuu Poccuu, ee MecTe BO BCEMUPHO-UCTOPUIECKOM IIpolecce, 00 0COOEHHOCTSAX U OC-
HOBHBIX 3Tarax €€ HICTOPUUECKOI0 Pa3BUTHS; BBECHUE CTYIEHTOB B KPYI' HICTOPUYECKUX MIPO-
0J1eM, CBSI3aHHBIX C 00JIACThIO OyayIIeH MpodhecCHOHATBHON IeITeTbHOCTH.

2. B pe3yabTrare u3y4eHusi JMCHUILIMHBI 00y4aromuiics Mo nporpaMmme dakaJjaBpua-
Ta J0JIKEH:

Obnaoame CIENYIOMUMU 00UeK)TbMYPHLIMU KOMITIETCHIIUSIMU:
- CIIOCOOHOCTH aHAJIM3UPOBATh OCHOBHBIE ATAIlbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO PA3BUTHUS
obrrectBa it hopMupoBaHus rpaxaanckoi nmosunuu (OK-2).
- CIOCOOHOCTBIO PabOTATh B KOJJIEKTHUBE, TOJIEPAHTHO BOCIIPUHUMATDH COIIMANIbHBIC, THHU-
Yyeckue, KOH(pecCHOHaANbHbIE U KyabTypHbIe pasinyus (OK-6);

3namo:

- OCHOBHbIE HallpaBJICHUS, IPOOJIEMbI U METO/Ibl UCTOPUUYECKON HAYKHU;
- OCHOBHBIE JTalbl U KIIIOUYEBbIE COOBITUS UCTOpUU Poccun u Mupa; 0COOEHHOCTH Pa3BUTHS pPOC-
CHUHCKOT0 TOCY/IapCTBA, BBLAAIOIINXCS ACSITeNIe OTEUeCTBEHHOM U BCEOOIIE HCTOPHUHU.

Ymemn:

- COOTHOCHUTH OOIIME MCTOPHUYECKHUE MPOLECCH U OTENIbHBIC (DaKThI; BBISBIATH CYIIECTBEHHBIE
YepThl UCTOPUUECKHUX MPOIIECCOB, SIBICHUN M COOBITHI; aHAIM3UPOBATh COLUAIBHO-3HAYUMbBIC
po0JIEMBI;

- popMynUpPOBaTH U APTYMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO MO3ZUIIMIO IO PA3TUYHBIM IIPO-
0JieMaM UCTOPHH.

Braoemy:

- IpEeJICTaBICHUSIMH 00 HCTOPUH KaK HayKe, €€ MECTe B CUCTEME T'YMaHUTapHOIO 3HAHUS;

- npeacTaBneHnsMmn 06 OCHOBHbIX 3Tanax B UCTOPUN YernoBeYeCcTBa N NX XPOHOSOrnu;
- KaTeropuanbHO-TIOHATUHHBIM aIllapaToM U3y4aeMou TUCIUIUINHBI;

- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.

3 Kpartkoe conep:kanue JMCIUILIHHBI.

Mopnyas 1. UcTopus B cucTeMe COLHAIbHO-TYMAHUTAPHBIX HayK. OCHOBBI METO10-
JIOTUM UCTOpHYeCcKOoil Hayku. Oco0eHHOCTH CTAHOBJIEHHS rocyaapcreeHHocTH B Poccun.

Mecto ncropun B cucreme Hayk. [Ipeamer ucropuueckoit Hayku. Posib Teopun B o3Ha-
Huu npouuioro. CymHocTs, Gopmbl, PYHKIIMM UCTOPUYECKOTO 3HaHUS. VcTOuHMKM MO oTede-
CTBEHHOM ucropuu, ux knaccuduxanus. Mcropus Poccun — HeoThemiemMast 4acTh BCEMHUPHOU
UCTOpHUH; 00I1Iee U 0COOEHHOE B UCTOPUYECKOM PA3BUTHUH.

Hauano poccuiickoii rocynapctseHHOcTH. Kuesckas Pycb. OTHOKYJIBTYpHBIE M COLIUANb-
HO-TIOJINTUYECKHUE TPOLIECCH] CTAHOBIIEHUS POCCUIICKOM rocyaapcTBeHHOCTH. [IpunsaTHE XpHUCTH-
aHCTBA.

Pycckue 3emnu B XII — nauane XVI BB. OOpa3zoBanue Poccuiickoro rocynapcrsa, ero
ucropuueckoe 3HadeHue. Poccns B cepenune XVI — XVII BB.

Moayas 2. Poccuiickast umnepust B XV1I11- nauane XX B.

Poccutiickoe rocynapctBo B XVIII Beke — Beke MojaepHU3aIuu U npocsemieHus. Pedop-
mbl [letpa | xak mepBas mombITKa MOJEPHHU3AIMU CTpaHbl, €€ ocoOeHHOCTH. PopMHpOBaHUE
Poccuiickoit umnepur. OCHOBHBIE HAINPABJICHUS «EBPOIMEU3AMU» CTPAHbBI. DBOJIOLMS COUAITb-
HOU CTPYKTYphI obmiecTBa. JlanbHeiiee pacmupenue rpanul] Poccuiickoit umnepun.

Poccus B XIX cronetun. [IpombiinuenHslii nepeBopot B EBporne u Poccun: obmiee u
ocobenHoe. Baxueiinme ycnosus nepexona Poccun k MHAYyCTpHaIbHOMY OOILIECTBY — pEILLICHHUE
KPECThSIHCKOTO BONPOCAa M OrPAHUYEHHE CaMOAep:kaBHs. JJIMTEIbHOCTb, HEMOCIENA0BATEINb-
HOCTh, HUKJIMYHOCTH Ipolecca OypiKya3Horo pegopmupoBanusi. Ponb cyObeKTUBHOTO (hakTopa
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B mpeojioyiecHnH oTcTaBaHusa. Pedopmbr XIX Beka, ux 3HaueHue. OOIIECTBEHHBIC ABUKEHUS B
XIX Beke.

Poccus B Hauane XX Beka (1900 — 19171r.). OcoO€HHOCTH COMATEHO-DKOHOMHYECKOTO
pa3Butus Poccuu B Hauane XX Beka. OOBEKTUBHAS MOTPEOHOCTh HHAYCTPUATBHON MOJIEpHU3A-
uuu Poccun. CooTHomenne nonutnyeckux cuil B Poccun B Hauane XX Beka. Hapacranue kpu-
3uca camojepxkasus. [lepBas poccuiickas peomtonis. OOpa3oBaHHE TMOTUTHYCCKUX IMAPTHIA.
['ocynapctBenHnas ayma Hauana XX BeKa KakK HEpPBbIN OMBIT POCCUHCKOTO MapiaMeHTaph3Ma.
CronpimuHcKas arpapHas pegopma. IlepBas MupoBas BoiiHa U y4dactue B Heil Poccun. deBpaiib-
ckas peomrouus 1917r. 1 KOpeHHbIE U3BMEHEHUS B IOJIUTUYECKON KU3HHU CTPAHBI.

Mopnyasb 3. OT cOBeTCKOro rocyiapcrsa Kk coppemMennoi Poccun.

dopMupoBaHHE U CYIIHOCTh coBeTckoro crpost (1917-1991rr.). IloaroroBka m mobena
OxTs10pecKOr0 BOoOpYy:keHHOTO Bocctanusi B Ilerporpane. II Beepoccuiickuit cpe3n CoBeToB U
€ro peleHusi. JKOHOMHYECKas U COIMalibHAs MOJUTHKA OOJbIIEBUKOB. ['paxkiaHckas BOWHA U
uHoctpanHass wuHTepBeHIMs. Cynpba u 3HadeHue HOIla. VYTBepknenwe omgHOMApTUHHON
nonutuieckor cucrembl. O6pazoanre CCCP. [Tonutuueckast 60pp0a B MapTUU U TOCYIapPCTBE.
CCCP B roas! nepBbix msaTwiieTok (koner 20-x rr. — 30-e rr.). opMupoBaHue pexxuMa JUIHOU
Bractu CranvHa W KOMaHAHO-aJMUHHUCTPATUBHOM CHCTEMbI YIPABIEHUS TOCYAAPCTBOM.
Buemnsis momutuka CCCP B 20-30-e rr. CCCP Bo BTOpOii MupoBOW W Benmkoi
OreuyecTBEHHOM BOMHE. MI3MeHEHNE COOTHOILIEHUS CUJI B MUPE TIOC]I€ BTOPOW MUPOBOM BOMHBI.
Havano «xonoanoit BoiHbI». TpyaHoctu mnocieBoeHHoro pa3Butusi CCCP. VikecroueHue
MOJIMTUYECKOTO  pPEeKMMa W UAEONOrudeckoro  KoHTposis. [lombiTku  OOHOBIEHUS
«rocyaapctBeHHOro counanuzMa». XX cbe3g KIICC u ocyxnenue Kyiabra tuuHoctd CTajivHa.
«OrtTenenby B AyXOBHOU cepe. DxkoHomMHueckue pedopmbl cepeaunbl 60-X ro1oB, TPUYUHBI
UX He3aBeplleHHOCTU. HapacTaHue KpU3HCHBIX SIBJIEHHH B COBETCKOM oOmectBe B 70-¢ —
cepeaune 80-x ronos. Buemnsa nonutuka CCCP B koHue 60-x Havane 80-X IT.: OT paspsaIKu K
000CTpeHUI0 MEXAyHapoaHOW oOctaHoBKU. «[lepecTpoiika»: CyIIHOCTh, 1€MW, 3aJauu,
OCHOBHBIE 3Tanbl, pe3yiabTarsl. Pacmag CCCP. O6pasoBanue CHI'.

CraHoBlIeHHE HOBOM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosiiee Bpems).
JInbepanbHas KOHUIENIMS pOCCHMCKMX pedopm: mepexod K pbIHKY, (HOpMUpOBaHUE
rpakaaHckoro oOmiecTBa W NpaBoBOro rocyaapctBa. «lllokoBass Tepamus» 3KOHOMHUYECKHX
pedpopm B Hawame 90-x romoB. Kouctutymus Poccwmiickoit  ®Denmeparuu  1993r.
MexHanuoHanbHble oTHOWEHUs. [lonuTndyeckue maptTuu U oOIIeCTBEHHBIE JABIMKEeHUs Poccun
Ha coBpeMeHHOM »odtane. Poccus Ha mytw moaepHusauuu. Poccus B cucreMe MUPOBOHN
HSKOHOMHUKH U MEXIYHAPOJHBIX CBSI3EH.

4. O0beM y4eOHOM JUCHUIIMHBI

Bunpl yue6HOI paboThI B 3aueTHEBIX B akanewm.
eIMHUIIAX qacax
O01as TPyA10eMKOCTh THCHUIIHHBI 110 Y4eOHOMY IJIAHY 4 144
KonrakThas pa6ora (KP): 1,3 48
Jlexruu (JIek) 0,9 32
IIpaktuueckue 3anstus (I113) 0,4 16
CamocrositeabHas padora (CP): 1,7 60
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 0,3 10
Pedepat / acce 0,6 20
CaMOCTOSATEIbHOE U3YICHHUE TUCIUILTAHBI 0,8 30
Buja koHTpOJISI: IK3aMeH 1 36
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Bunpl yue6HOM paboTh B 3auetHbpIx B actp.
SIMHULIAX Jacax
O0mas TpyA0eMKOCTh JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTaktHas padora (KP): 1,3 36
Jlexmm (Jlek) 0,9 24
ITpaxtrueckue 3ansatus (I13) 0,4 12
CamocrositeasHas padora (CP): 1,7 45
IToaroToBka K KOHTPOJIBHBIM paboTam 0,3 75
Pedepar, acce 0,6 15
CaMOCTOSTETbHOE N3YYCHUE TUCIIUIUIMHBI 0,8 22,5
Bua koHTpOJIA: IK3aMeH 1 27

AHHOTaIUsA padoyeld MPOrpaMMbl JTUCHHUILJINHbBI
«Pusnyeckas KyJabTypa u cnopt» (b1.5.4)
1 eab QMCHUIUIMHBI - OBJIAJCHHUE METOJIOJIOTHEH HAYYHOTO MO3HAHUSA (UIUYECKOU

KYJIbTYPbl M CIIOPTa; CUCTEMOM MPAKTHUYECKUX YMEHHUN M HABBIKOB, 00ECIIEYUBAIOLIUX COBEP-
IIEHCTBOBAHUE NCUXO(PU3MUECKUX CIIOCOOHOCTEHN; pa3BUTHE CIIOCOOHOCTEH MCIOIb30BaTh pas3-
HOOOpa3Hble (HOPMBI PU3MUECKON KYJIbTYpBI, CIIOPTa U TypH3Ma JJIsl COXPaHEHHs U YKpeIUIeHUs
CBOETO 3JI0POBBSI M 3/I0POBbS CBOMX OJM3KUX B TIOBCEIHEBHOW KU3HU U NMPOPECCHOHATHLHOM Jie-
ATEJIbHOCTH; (POPMUPOBAHNE MOTUBAILIMOHHO-IIECHHOCTHOT'O OTHOILEHHS K (PU3MUECKON KYIbTYpe,
(¢u3NYECKOMY COBEPIIEHCTBOBAHUIO U CAMOBOCIIMTAHUIO, YCTAHOBKA HA 3/10pPOBBI 00pa3 KU3HU.

2 B pe3yabTare udy4eHUs JMCUMILIMHBI 00y4alOIIMIicA M0 MporpaMmMe 0aKaJaBpu-

aTa J0JI’KEeH

Obaaoams crnegyromumu o0mekyasTypHbiMu (OK) koMneTeHnusIMu:

—  CIocOOHOCTh MCTOJB30BaTh METOABI M CpPeAcTBa (PU3NUECKON KYIbTYpHI JJIsi 00ec-
MICYCHHUS TIOJTHOLIEHHOM COIMAIbHOM U mpodeccuoHanbHoit nesrensaoctr (OK-8).
3name:

—  HAYYHO-TIPAaKTHYECKHE OCHOBHI (PU3UYECKON KYIbTYPHI U CIIOPTA;

—  COLHMAaIbHO-OMOJOTHYECKHE OCHOBBI (PU3UUYECKOU KYIbTYPHI U CIIOPTA;

—  BIMSHHE O3[JOPOBUTENBHBIX CUCTEM (PU3NYECKOTO BOCMUTAHUS HA YKpEIJIeHHE 3/10-
POBBS, MPOPIIAKTUKY TPO(HECCHOHATBHBIX 3a00JI€BaHII U BPEAHBIX IPUBBIYEK;

—  CcHocoObl KOHTPOJIS U OLIEHKH (PU3NYECKOro pa3BUTUSA U (PU3NYECKON MOATOTOBJIECH-
HOCTH;

— TpaBWiia U CHIOCOOBI MJIAHUPOBAHUS MHIUBUIYATbHBIX 3aHATHI Pa3IUYHON IIeNIeBOM
HaIpaBJIEHHOCTH;

— ucropuio (pU3NUECKOW KyAbTYphl U CIOPTa, UMETh MPEJCTABICHUE O 3HAYUMBIX
CIIOPTUBHBIX COOBITUAX HE TOJBKO CBOEW CTpaHbl, HO U MUPOBOTO YPOBHS; BaKHEHIINe
JTOCTIDKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. J[.1. MenneneeBa, HOMHUTH O MOJABUTAX
CHOPTCMEHOB B rojibl Benukoil oreyecTBeHHOM BOHBI 1941-1945 rr.

Ymemn:

—  CaMOCTOSITeTTbHO 3aHMUMAThCs (PU3NUECKON KyIbTypOi U CIIOPTOM;

—  OCYILECTBIATh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJI0AaTh Mmpa-
BUJIA TUTHEHBI U TEXHUKU 0€30MaCHOCTH;

—  OCYIIECTBIISATH TBOPYECKOE COTPYAHUYECTBO B KOJJIEKTHUBHBIX (hOpMax 3aHATHH Pu-
3U4ECKOU KYJIBTYPOU U CIIOPTOM.

Braoems:

— CpeACTBaMH W METOJaMHU YKPEIUICHHUS HHAWBHUIyaTbHOTO 3/I0POBBS, (PU3MUECKOTrO
CaMOCOBEPILIECHCTBOBAHMS;
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— JIOJDKHBIM ypOBHEM (DM3MUYECKON MOATOTOBICHHOCTH, HEOOXOAMMBIM JUIsl Kade-
CTBEHHOT'O YCBOEHUS NMPO(PECCHOHANBHBIX YMEHUU M HABBIKOB B Ipolecce oOyueHus B
By3€, sl 00ecreueHus MOJHOLEHHON COIMaIbHON U MPO(PECCHOHANBHON AEATEIbHOCTH
MocJie OKOHYaHHs y4eOHOTO 3aBECHHUS.
3 KpaTkoe coaepxanue TUCHMNIHHBI
Jucuumnuza (Moxynu) mo «®u3nueckoil KylbType U CIOPTY» pealu3yloTcs B paMKax
6a3oBoii yactu bioka 1 «/{ucuuniarael (MOIysIH)» MporpaMMbl OakagaBpuaTa B o0beme 72 akaj.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SAUHUIIBI) TIPH OUHOU (hopme 00yYeHUs.
[TporpammMa paccurTaHa Ha U3yYeHHE AUCLUUILUIMHBI B TEUCHHUE JBYX CEMECTPOB (IIEpBOTO U

IIECTOTO).
Pa3nesibl TMCUMIJIMHBI M BUAbI 3aHATHIA
Monyn Haszsanue moyiist Bcero, Yacos
aKas. Jlex MII3 |IIII®IT| KP
qJacax
1. [Ipenmer «Pusndeckas KyJIbTypa u 18 2 6 9 1
cnopt». Mcropus ®KuC
2 OCHOBBI 3/T0POBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
3 buonornueckre 0CHOBBI (PHU3HYECKOM 18 2 6 9 1
KYJIbTYpBI U CIIOPTa
4 [IpodeccuonanpHoO-IpuKIaIHAs HH- 18 2 6 9 1
3WYECKas KyJIbTypa U CIIOPT
Bcero yacos 72 8 24 36 4
Monyn Haszsanue monyis Bcero, Yacos
acTp. Jlex MII3 |III®IT| KP
qacax
1. [Mpenmer «Dusnueckas KyJIbTypa U 13,5 15 45 6,75 0,75
cnopt». Mctopust ®KuC
2 OcHOBBI 310pOBOTO 00pa3a KU3HU 13,5 15 45 6,75 0,75
(30X)
3 buonoruueckne 0CHOBBI PU3NUIECKON 13,5 15 45 6,75 0,75
KYJBTYPBI ¥ CIIOPTa
4 [Ipodeccnonansuo-npuknaanas hu- 13,5 15 45 6,75 0,75
3WYECKas KyJlIbTypa U CIIOPT
Bcero yacoB 54 6 18 27 3

Kaxablii Moay/ab nporpaMmMbl HMeeT CTPYKTYPY:
- JICKIIMH WJIM TEOPETHYECKUMN pa3en;
- MPaKTHYECKUI pazfies, COCTOMT H3: METOIUKO-TpakTHueckux 3aHaTuii (MII3) u yuebHO-
TPEHUPOBOYHBIX 3aHATUH (ITpodeccroHalbHO-TIpUKIaaHast Gpusndeckas noaroroska, [1I1DII);
- KOHTpoabHBIN pazaen (KP).

Teoperuveckuii pasgen GopMHUPYET CHUCTEMY HAYyYHO-TIPAKTHYECKUX W CICIHATBHBIX
3HaHUHM, HEOOXOAUMBIX JUIsI TOHUMAHUS MPUPOJIHBIX U COLMAIBHBIX MPOLECCOB (YHKIIMOHUPO-
BaHUs (PU3MUECKON KyJIbTypbl OOIIECTBA W JMYHOCTH, YMEHMSI MX AJAlTHUBHOIO TBOPYECKOTO
UCTIOJIb30BAaHUS /ISl IMYHOCTHOTO U MPOQEeCCHOHATBHOTO PAa3BUTHS; CAMOCOBEPIICHCTBOBAHMUS,
OpraHu3aly 30pOBOro 00pa3a >KU3HHU IPU BBITOJHEHUU y4eOHOH, MpodecCHOHANbHON U Cco-
LIUOKYJIbTYPHOU JEATENBHOCTH.

MeTtoauko-npakTuyecKue 3aHATHSA MPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJIOB U
cnoco0oB (opMUpPOBaHUA Y4eOHBIX, TPOPECCHOHATBHBIX M KU3HEHHbIX YMEHUH M HaBBIKOB
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cpeAcTBaMu (PU3NYECKOM KyJIbTYpBI U CIIOpTA.

Ha MeToauko-npakTH4YeCKUX 3aHATHUSIX YAEIAETCS BHUMaHUE:
- OCHOBHBIM Npo0JIeMaM CIIOPTUBHON TPEHUPOBKHY;
- BIMSHUIO (PU3MYECKHX yNpakHEHHH Ha GOopMHUpOBaHUE POPECCHOHATBHBIX KauecTB OyayIe-
ro CHeUAIACTA U JIMYHOCTH 3aHUMAIOIIEerocs;
- BO3/ICUCTBUIO CPENICTB (PU3MUECKOTO BOCIIUTAHHS HAa OCHOBHBIC (DM3HOIOTUYECKHE CHCTEMBI U
3BEHbsI OIIOPHO-BUTATEIBHOTIO alIapaTa 3aHUMAIOIIErocs;
- BOIpOCcaM IIPOBEJIEHUSI COPEBHOBAHUH (IIpaBUJIa COPEBHOBAHMM, CCTEMA PO3bITPBILIEH, onpe-
JerieHue modenureneii, 000pya0BaHIe U HUHBEHTAPB).

IIpodeccuonanbHO-NPHUKIATHAA MOATOTOBKA INPOBOAUTCS C y4eToM Oyaymied mpo-
(eccnoHaIbHOM 1EATEIBHOCTH CTYICHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOIb30BAHUHN TEOpETHUYE-
CKUX 3HAHUH M METOJUYECKUX YMEHUH, Ha IPUMEHEHUU Pa3HOOOPa3HBIX CPEACTB (U3NUECKON
KYJBTYPBI, CIIOPTUBHON M MPO(}HECCHOHATBHO-TTPUKIIAIHON (PrU3ndecKoi TOATOTOBKU CTYIEHTOB.

KonTpoabnblii pa3nes. Kpurepruem ycrenHocTi 0OCBOEHUsI y4eOHOro MaTepuana siBiis-
€TCs OLICHKA MPENOAABATENs, YUUTBIBAIOIIAS pe2yIsApHOCHb NOCeujeHus 00A3amenbHblX Y4eOHblxX
3auamuil, 3HAHAH TEOPETUYECKOIr0 pa3/iesa IporpaMMbl U BBIIIOJHEHUE YCTAaHOBJICHHBIX HA JaH-
HBI CEMECTpP KOHTPOJBHBIX TECTOB 00MIeH (HU3NIECKON M TEOPETUUECKOI MOATOTOBKH JUIS OT-
JIEJIBHBIX IPYII Pa3JIU4HON CIIOPTUBHON HAIPABIEHHOCTHU, BXOAUT B IPAKTUYECKHUE 3aHITHS.

4 O0beM yueOHOH THCUMIIUHBI

B 3auer- | B aka- I \4
Bunst yueOHOI paboThI HBIX e1U- JIEM. CEMECTpP | ceMecTp
HUIIAX Jacax
Oo6mas TpyA0eMKOCTh TUCHHUIJIHHBI 0 2,0 712 1,0 3.ex. | 1,0 3.ex.
y4eOHOMY ILIAHY 36 yac. | 36 uac.
KonTaktHas padora (KP): 2,0 72 36 36
Jlexium (Jlek) 0,2 8 4 4
[Tpaktuyeckue 3anstus (I13) 1,8 64 32 32
Buj koHTpoOJIS: 3a4eT / IK3aMeH 3auer 3auer 3auer
B 3auer- I \4
. B actp.
Bugpsl yaeOHOM paboThI HBIX €= |~~~ | CeMECTp | cemecTp
HUIAX
O0mast TpyA0eMKOCTh JHCHHUIIJIMHBI 110 2,0 54 1,0 3.ex. | 1,0 3.en.
Y4eOHOMY IIAHY 27 yac. | 27 yac.
KonTaktHas padora (KP): 2,0 54 27 27
Jlexrn (JIek) 0,2 6 3 3
IIpaktuueckue 3anstus (I113) 1,8 48 24 24
Buja koHTpOJISi: 3a4eT / IK3aMeH 3auer 3auer 3ader

AHHOTanus y4eOHo# nporpammsl Aucuunimabl b1.6.5
«MartemaTuka»

1. HeJblo AMCUUIIUHBI SBISETCS (OPMUPOBAHHUE Y CTYEHTOB CUCTEMbI OCHOBHBIX MTOHATHIA,
UCTIOJTB3YEMBIX JUIS TOCTPOSHHSI BAKHEUIITIX MaTeMaTHYECKUX MOJIEIIEH, U YMEHHSI UCTIOIb-
30BaTh MaTEMAaTUYECKUE METOBI JUIsl OITMCAHUS pa3IMYHBIX MTPOIIECCOB.

2. TpeOGoBaHuUs K pe3yJIbTaTaM OCBOEHHUSI JUCHUTLIMHBI

N3yuenne Kkypca MaTeMaTUKU MpHU MOATOTOBKe OakanaBpoB 1o HampasieHuto 18.03.01

XuMHYecKasi TEXHOJIOTHs CIIOCOOCTBYET NPHOOPETEHNIO CIIEAYIOIINX KOMIIETEHIUI:

2.1. O6menpodeccuoHanbHbIE:
—  CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
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JUCHHIUIMH B TipodeccuonanbHoit aesreapHoctu (OITK-1).

B pesyabTare n3yueHus JMCUMIIJIMHBI CTYACHT 10JI7KEH

3HamMb:

—  OCHOBBHI U (HepeHINATFHOTO U UHTETPATILHOTO UCUUCIICHUS, AU pepeHInanbHbIX ypaBHe-

HUM;

—  MaTeMaTHU4eCKue TEOPUU U METOJIbI, JIeXKAIIHE B OCHOBE MOCTPOCHUS MAaTEMaTUYECKUX MO-
b1 (S (%

—  OCHOBBI IPUMEHEHUS MATEMAaTUYECKUX MOJIENIEN U METO/I0B.
ymemsw.

—  BbIOMpaTh MaTeMaTU4YECKUE METO/IbI, IPUTOIHBIC JISl peLICHHUS] KOHKPETHOM 3a/1a4;

—  HCHOJb30BATh MATEMATHYECKUE MOHATHS, METOAbl U MOJENIH JUIsl ONHUCAHUS Pa3INYHBIX

IIPOLIECCOB;

—  BBIABJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKALME B OCHOBE KOHKPETHBIX ITPOLIECCOB;
—  HUCIOJB30BaTh OCHOBHBIE METO/IbI CTATUCTHUECKON 00paOOTKH TaHHBIX;
— [PUMEHATh MaTEMaTUYECKUE 3HAHUS Ha MEXIUCLIMILUIMHAPHOM YPOBHE.

enadems.

— OocHOBaMH (DyHIAMEHTAJIBHBIX MaTEMATUYECKUX TEOPH M HABBIKAMH MCIIOIB30BAaHUS MaTe-

MaTHYECKOI'0 anmnapara;

—  METOJaMH CTaTUCTHYCCKON 00pabOTKH MHPOPMAITHH.
3. Kparkoe cogep:kaHue TUCHUIIUHBI:
1 CEMECTP

1.BBenenmue.

[Tpenmet u MeToabl MaTeMaTuku. ONMCaHHe OCHOBHBIX pa3zieiioB Kypca. [IpaBuia u Tpedo-
BaHMS MPU U3YUYEHUU Kypca.

2. J1eMeHTHI aJredpbl.

YucnoBble MHOXKECTBa, KoMIUIeKCHbIe uncia. Onpenenurenu I u Il nopsakos. BekTopsr:
OCHOBHbIE TIOHATHUS, CKAJIIPHOE, BEKTOPHOE U CMELIAaHHOE MPOU3BEACHUS BEKTOPOB. AHAJIUTH-
yecKasi TeOMETpHs: IpsAMas Ha TUIOCKOCTH, KpuBble Il mopsaka. Marpuuel: qeicTBUS HAJ MaT-
puLamMu, pUBEACHUE K CTyIIeHYaToMy BUIy U BuAy l'aycca. Panr matpunel. ObpaTHas MaTpu-
na. Teopema Kponekepa-Kanemnu. Pemenue cuctem JMMHEHHBIX aiaredpanyeckux ypaBHEHMH.
CobcTBeHHbIe uncia U BeKTopbl. KBagparuunsie GopMBI.

3. ®yukuus ogHoi nepemennoii. Ilpenen pynxkuun. HenpepsiBHoCTh QyHKINH.

Oynkuus. Crnocobs! 3ananus GyHkuuu. [penen pynkunu B Touke. OJHOCTOPOHHME TIpEie-
abl. [Ipenensl Ha GeckoHeuHOCTH. beckoHeuHO Manble U OecKOHeYHO Oonblive (QyHKIMH, MX
CBOMCTBA M B3auMHas cBsi3b. CBOMCTBA mpenenoB. [lepBoiit 1 BTOPOii 3aMedaTenbHbIE MPE/IEIbl.
HenpepbiBHOCTh (DyHKIIMM B TOUYKE W Ha mpoMexyTke. CBOMCTBAa (yHKLUH, HENPEPHIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIMH U UX KJIacCU(UKALINS.

4. InddepeHuuanbHoe HcUHCIeHne (PYHKIMH OHOI MepeMeHHOii.

[TpousBogHas (yHKIUHU, €€ reoMeTpUYecKuii U MexaHudeckuil cmbici. [lpaBuna mudde-
peHuupoBanus. Tabiua oCHOBHBIX NMPOU3BOAHBIX. Juddepennman GpyHKunU, €ro npuMeHeHHs
K TIpUOJIMKEHHBIM BbIurclieHussM. MaBapuanTHOCTh hopmbl nieporo auddepennnana. [Ipons-
BOJIHAs cloxkHOU ¢yHkuuu. JuddepennmpyemMocts GyHKINU: ONpeeIeHHe, TEOPEMBI O CBSI3U
T hepeHIIMPYEMOCTH € HENPEPBIBHOCTHIO U € CYIIECTBOBAHHMEM MpPOU3BOJIHOW. OCHOBHBIE
TeopeMbl nudpdepenmansioro ucuncienus: Pomns, Jlarpamxka, Komm. IlpaBuno Jlomurans
(packpeiTe HeompeneaeHHoCTel). [Ipon3BoHbIE BRICIIMX TOPSAKOB. JIOKambHBIN dKCTpEeMyM
¢ynkuuu. Heo6xonumble n 1ocTaTOUHbIE YCIOBUS dKcTpeMyMa. [IpaBuio uccnenoanust GyHk-
IIMM Ha MOHOTOHHOCTb U 3KCTpeMyM. [Ipu3HaKu BBIMYKJIOCTH M BOTHYTOCTH (pyHKUMU. Touku
neperu6a. Heobxomumoe u 1ocTaToOyHOE yCIOBHS Nepernda. ACUMOTOTH (PYHKIUHU, UX BUIBI U
criocoObl HaxoxAeHUs1. O01as cxeMa ucciaeoBanus QYHKIUMA, TOCTPOSHUE UX TPa(UKOB.

5. UuTerpajbHoe ucunciaeHne GyHKIUM OAHOI NepeMeHHO.
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[TepBooOpaznas ¢pynkuus. HeorpeaeneHHbI HHTErpall U €ro cBolcTBa. Tabauiia OCHOBHBIX
MHTETpaJIoB. MeToAbl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE NHTEIPUPOBAHNE, HHTETPUPOBAHUE
IOJICTAHOBKOM, MHTEIPUPOBAHUE 1O yacTAM. MHTerpupoBaHue panuoHalbHBIX apodeit. WHTe-
TpPUPOBAaHHE HEKOTOPHIX UPPALUOHAIBHBIX U TPUTOHOMETpUUecKuxX (yHKImid. OnpeneneHHbINd
WHTErpaj, ero reoMeTpuueckuii cmpici. CBoMCTBa omnpeaeneHHoro uarerpaia. @opmyna Hero-
toHa-Jleitonuna. Teopema o cpenHeM 3HauYCHHH. 3aMeHa MEPEMEHHOW M MHTErPHPOBAHHE 10
4acTsM B OIPEIEICHHOM HMHTerpaie. lIpunokeHus onpenesieHHOro MHTErpajla K BBIYHCICHUIO
wiomaaen miockux ¢uryp. [lonsaTue HecOOCTBEHHBIX HHTETPAJIOB: OMPEAEICHNUs, CBOUCTBA, ME-
TOJIbI BBIYUCIICHUS.

2 CEMECTP

1.Indgdepennmanbaoe ncuncienne GyHKIMHA HECKOJIbKUX MePeMeHHbIX. JJIeMeHTbl TeOpUH
1oJIs.

OyHKIUYU ABYX U 00Jiee IEPEeMEHHBIX: ONpeeeHne, 001acTh ONpeeNeHus, 00IacTh u3Me-
HEHUs, TeOMeTpUYecKas MHTepIperanus, TMHUU ypoBHA. [Ipenen pynkuun B Touke. YacTHble
MPOU3BOJIHBIC (HA MpuMepe PYHKIHMH ABYX NepeMeHHbIX). uddepenunpyeMocts GpyHKINN He-
CKOJIBKHX TIepeMeHHBIX. [locTatounbie ycnosus nuddepenmupyemoctu. [loaHas nponsBoaHasi.
[TpousBoanas cinoxuoit ¢pynkuuu. [lomueiii nuddepennuan. MuBapuanTHOCTS MoHOTO nudde-
peHnmana. AHaATUTHYECKHUH MpU3HAK rnoyHoro quddepennuana. Auddepenunposanne GpyHxmm
OJIHOM U JIBYX I€PEMEHHBIX, 3aJaHHOI HesABHO. YacTHbIE MPOU3BOHBIE U MOJIHBIE AU(depeHn-
QJIbI BBICIINX TOPSIKOB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX MPOU3BOMHBIX (A1 PYHKIIUH JBYX
nepeMeHHbIX). JIokanbHble 3KCTpeMyMbl (DYHKIMM ABYX NEPEMEHHBIX: HEOOXOAUMOE M J0CTa-
TOYHOE YCJOBHS SKCTpPEeMyMa. YCIOBHBIM OKCTpeMyM (MeToJ MHOxuTene Jlarpanxa).
HauOonpiiee 1 HauMmeHbllee 3HaYeHHE (QYHKLIMU B 3aMKHYTOH oOsacTh. OCHOBHBIE MOHATHUS
teopun noius. CkanspHoe nosie. IloBepxHocty u nuHuu ypoBHs. [IpousBosnHas nmo Hampasiie-
HUI0. ['paguenT ckasipHOro noiisi U ero cBoiicTBa. BekropHoe nose. Jluseprennus nossa. Porop
noJisi. CBsI3b MEXy IPaJUeHTOM U MPOU3BOAHOM MO HAIIPABJIEHUIO.

2. KpaTHble nHTErpaJjbl.

JIBOWMHON MHTErpall: ONpeaeIeHNEe, TEOMETPUUECKUN CMBICT, CBOMCTBA. Beruncienue nBoii-
HOT'O MHTErpaja B J€KapTOBOM U MOJISIPHOU cucTemax koopauHat Murerpan Ilyaccona. TpoiiHon
WHTErpAJL: ONPEIEICHUE, TEOMETPUYECKUI CMBICII, CBOMCTBA. BhIUnCIEeHNE TPOMHOIO HHTErpaJIa.
IIpunoxxeHus IBOMHOIO U TPOMHOI'O UHTErPAJIOB.

3. KpuBosiuHeiiHble ¥ TOBEPXHOCTHbIE HHTErPAJIbI.

KpuBonuHelHbI MHTErpall o KOOpJMHATaM: ONpe/ielieHne, CBOicTBa, BerunciaeHue. Pabo-
Ta B cliioBoM noje. @opmyna ['puna. KpuBonuHelnHbIe HHTETpaIIbI, HE 3aBUCSIINE OT ITyTH WH-
terpupoBanus. [lorennmanbHas GyHKIMS, MOTeHIMaNIbHOE 1oJie. [[oHATHE MTOBEpXHOCTHOTO MH-
terpana. Ilotok BekTopa uepe3 noBepxHOCcTb. Teopema I'aycca-Octporpanckoro. ®opmyia
Crokca.

3 CEMECTP

1. InddepennuanbHble ypaBHeHUs EPBOr0 NMOPSIKA.

Juddepennnanbaple ypaBHEHUs: TMOPSJIOK, PELIEHHEe, TEOpeMa CYIIECTBOBAHUS M €IWH-
CTBEHHOCTH pelleHus. 3anadya Komm. YpaBHeHHs ¢ pa3iensomuMucs nepeMeHHbIMH. OHO-
poausle nuddepeHnnansuple ypaBHeHus. JIuneitnsle nuddepennnanbaple ypaBHEHHS IEPBOTO
nopsiika. YpaBHEHHUs B MOJHBIX AU depennnanax. HTerpupyomui MHOKNUTENb.

2. IlnddepenunaibHbie ypaBHEHHs BTOPOIo M N-ro MOPsAKAa.

Juddepennmansaple ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAOIIUE IMOHMKEHUE IMOpsJIKa.
Jlunelinbsle qudQepeHnranbHble ypaBHEHUsT BTOporo nopsaka. CoiicTBa perieHuil. JInHeiHas
He3zaBUcUMOCTh QyHKIu. Onpenenurens Bporckoro. CTpykTypa 00111ero peneHus JMHEHHOTo
muddepeHIaIbHbIe YpaBHEHUST BTOpOro nopsaka. OyHaaMeHTanbHas cuctema pemeHuil. Jlu-
HElHbIe OJHOPOAHbIE AU depeHIInanbHble YPAaBHEHUS! BTOPOTO MOPSIKA ¢ OCTOSTHHBIMHU KO3(]-
dbumeHTaMu: MoCTpoeHue odmiero pemenus. Meroa Ditnepa. JInHelHbIe HEOTHOPOIHBIC T (-
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(depeHIMaIbHbIE YPaBHEHHUS BTOPOIO HOpsKAa C MOCTOSHHBIMU Kodpduuuentamu. Obuee u
YaCcTHOE PELICHHUs HEOJHOPOIHBIX ypaBHeHU. JIuneinsle nuddepennnanbabie ypaBHEHUsS N-TO
HOpsi/IKa: CBOMCTBA PEILIEHHUH, TEOPEMBI O CTPYKTYPE OOLIEro pelIeHus, METOl BapHalluy IOCTO-
saHHBIX. JIlnHeliHble nuddepeHnnanbupie ypaBHeHUs N-TO MOpsiAKa ¢ TOCTOSHHBIMU K03 duiu-
€HTaMU. AJITOPUTM ITOCTPOEHUS OOLIETO PEeIICHMSL.

3. Cucremsl AudpepeHuNAIbHBIX YPABHEHHU .

Cucrtembl quddepeHIMaIbHbIX YpaBHEHUIH MEpBOro MopsaKa: oOLIMe MOHATHS, Teopema
CYIIECTBOBaHMSA M €JUHCTBEHHOCTH oOuiero pemieHus. Cucrtembl JuHEHHBIX auddepeHnnans-
HBIX YPaBHEHHH IIEPBOr0 NOPSAJKA: UHTEIPUPOBAHUE METOAOM HCKItOueHus. CHCTEMBI JTUHEH-
HBIX AU depeHnnanbHbIX ypaBHEHUN MIEPBOTO MOPSAKA: CBOWCTBA PELICHUN, TEOPEMBI O CTPYK-
Type OO0ILEero peleHust, MeTol Bapualui NOCTOAHHBIX. CUCTEMBI JIMHEHHBIX OJHOPOJIHBIX U He-
OTHOPOAHBIX MU (EePEHINATBLHBIX YPAaBHEHUH C MOCTOSHHBIMU KO3(PPHUIMCHTaAMUA. DIEMEHTHI
TEOPHH YCTOMUUBOCTU. METObI UNCIIEHHOTO pelleHus AuddepeHnnanbHbIX ypaBHEHUH.

4. YucaoBble U PyHKUMOHAJIBLHBIE PSAbI.

YucnoBele psAbl: OCHOBHBIE MOHSTHUS, CBOMCTBA CXOAALIMXCS PAAOB, HEOOXOAMMBIM MpH-
3HaK cxoaumoctu. ['apmonnueckuii paa. Paner Qupuxie. [IpusHaku cpaBHEHMS PsIOB C I1OJO-
JKUTEIbHBIMU WieHaMmH. [Ipu3nak JlamamOepa. MIHTErpanbHbIi U pauKanbHbIA pyu3Haku Ko,
3Hakouepenyomuecs psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIe psAbl: MOHATHS a0COJIOT-
HOW M YCIIOBHOM CXOAMMOCTH, NpHU3HAK aOCOJIOTHOM CXOJIMMOCTH, CBOMCTBa abCOJIOTHO M
YCIIOBHO CXOJSAIIUXCS PSAIOB.

@OyHKIMOHANbHBIE PAJbl: OCHOBHBIE MOHATHS, 00J1aCTh cX0AUMOCTU. CTENeHHbIe pAbl: pa-
Jyc, MHTEpBaj, 00JacTh cXxoAUMOCTH. CBolcTBa CTENEHHbIX psAAoB. Panel Teiiopa u Maxio-
peHa: CBOICTBA, YCIOBUE CXOAUMOCTH psAJa K UCXOIHOW (PYHKIMH, OCHOBHBIE pa3ioxkeHus. Pas-
JoKeHue QYHKIHMH B ps] MakiopeHa ¢ NOMOUIbI0 OCHOBHBIX pa3ioxeHui. ['1aBHOe 3HaueHue
¢bynkuuu. OxBuBaneHTHble QyHkuuu. [Ipumenenue panos Teitiopa 1 MakiopeHa i BblYKC-
JICHUS MIPENEIIOB.

5. 3akiro4ennue.

Hcnonb30BaHHEe MaTEMATHYECKUX METOOB B IIPAKTUYECKOM JESTEIBHOCTH.

4. O0beM yueOHOM 1M CHUITHHBI
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# padoTe 3a4. ef1./ 3a4. ef./ 3a4. ef./ 3a4. ef./
aK.yac aK.yac aK.yac aK.yac
O01mas Tpy10eMKOCThb TUCIH-
IIHHEL 110 yHeOHOMY 15/540 5/180 41144 6/216
MJIaHY
AyIuTOPHBIE 3aHSITHS: 5,3/192 1,77/64 1,77/64 1,77/64
Jlexkuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktuueckue 3anstus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 7,7/1276 2,23/80 2,23/80 3,24/116
Bua xourTpos: 2[72 IK3aMeH - 3ader ¢ IK3aMeH-
IK3aMeH/3a4yer 1/36 OLIEHKOM 1/36
Bcero 1 cemecTp 2 cemecTp 3 cemecTp
Buiel yuedHo# paboTei 3a4. ej1./ 3a4. ej./ 3a4. ej./ 3a4. ef./
acTp.yac acTp.4ac acTp.4ac acTp.4ac
OO01asi TPY10€MKOCTh AUCIH-
MIMHEL 0 YHeOHOMY 15/405 5/135 41108 6/162
IJIAHY
AyIUTOpHBIE 3aHITHS: 5,3/144 1,77/48 1,77/48 1,77/48
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Jlexuuu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24

IMpaktuueckue 3ausatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrosiTesibHasi padora (CP): 7,71207 2,23/60 2,23/60 3,24/87
Bua xonrTpoJs: 2/54 IK3aMeH - 3ader ¢ DK3aMeH-
K3aMeH/3a4eT 1/27 OLICHKOI1 1/27

AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
«Andpopmaruka» (b1.5.6)

1. Hesab AMCHUIIMHBI — TpHOOpeTeHne 0a30BBIX 3HAHUNA O COBPEMEHHBIX MH(DOP-
MAI[MOHHBIX TEXHOJIOTHX, a TAK)KE YMEHHUM U MPAKTUUYECKUX HAaBBIKOB B 00JIaCTH HH(POPMATHKH,
UCIIOJIB3YEMBIX MPU PELICHUHU HAYYHBIX M MPAKTUYECKUX BBIUMCIUTENBHBIX 3a7a4 CTYJECHTaMU
BCEX CIELUATbHOCTEH.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUS AU CHMIIIMHBI

W3ydeHne AUCUMILIMHBI MPU MOATOTOBKE KAAPOB BBICIICH KBaluduUKalMu Mo odpa3zoBa-
TEIBHOU TpOTrpaMMe BBICHIETO 00pa3oBaHUs MO HampapieHUIo noarotoBku 18.03.01 «Xumuue-
CKasl TEXHOJOTH CIOCOOCTBYET (POPMUPOBAHUIO CIEIYIOMIMX KOMIETCHIIUNA:

Oo6menpodgeccuoHa bHble KOMIIETEHIIHN:

- BJIaJIeHUE MOHUMAaHMSI CYIIHOCTH U 3HAYCHUS MH(POPMAIMH B Pa3BUTHU COBPEMEHHOIO
o0LIeCTBE, OCO3HAHUS OMACHOCTH U YIPO3bl, BO3HUKAIOIIUX B 3TOM MPOLECCE, CIOCOOHOCTHIO
coOiroaaTh OCHOBHBIE TpeOOBaHUsI MHPOPMAIIMOHHOM 0€3011aCHOCTH, B TOM YHCIIE 3aIIUTHI TOC-
ynapcrBenHoi Tainbl (OITK-4);

- BJIQ/ICHHE OCHOBHBIMHM METOJIaMH, CIIOCOOAMH U CPEJICTBAMU TOJTYUYCHHs, XpaHEHUs, Te-
pepaboTku MHPOPMALIMU, UMETh HABBIKK PAaOOTHI C KOMITBIOTEPOM KaK CPEICTBOM YIPABICHHS
urdopmarueit (OIIK-5).

B pe3ysbTare 0cBOeHUSI AUCHUILINHBI CTYI€HT-0aKAJABP 10JIKeH

3namo

- CBOMCTBa MH(OPMAIIIH, CIOCOOBI €€ XpaHEeHUsI U 00pabOTKU;

- CTPYKTYPY, IPUHITUIIBI paOOTH M1 OCHOBHBIE BO3MOKHOCTH DBM;

- TOTIOJIOTHIO ¥ apXUTEKTYPY BbIYUCIUTENbHBIX CETEH;

- IPUHLIMIIBI IpECALIMHM [T0JIb30BATENIEN, KOMIIBIOTEPOB U PECYPCOB B ceTu MHTepHET;

- pa3iauyath ¥ paciu@poBeiBaTh [P — agpec, JOMEHHOE UMsI KOMITBIOTEPA;

- a TAaK)K€ BJAJETh HABBIKAMU CaMOCTOSITEJIbHOTO PEIICHMS 3a7a4 Ha KOMIIbIOTEPE, BKITIO-
Yaroliyre MOCTAHOBKY 3aJ]au, pa3paboTKy alroputMa 1 OLEHKY ero 3(h(peKTUBHOCTH;

- CTPYKTYPY, IPUHITUIIBI paOOTH M OCHOBHBIE BO3MOKHOCTH DBM;

- OCHOBHBIE THIIBI aJITOPUTMOB, SI3BIKH POTPAMMUPOBAHUS;

- CTaHJapTHBIE IPOTrpaMMHBIE 00OecTiedeHUsl CBOEeH MPOeCcCHOHATBHON e TeTbHOCTH;

- JITOPUTMBI PEIIEHUS] HEJIMHEWHBIX YPABHEHNN;

- aJITOPUTMBI OJJTHOMEPHOU ONTUMU3AIINY;

Ymemo

- IMCaTh ¥ OTJIAKUBATH MporpamMmbl Ha VBA 1o pa3paboTaHHBIM alrOpUTMaM;

- IPUMEHSTHh METO/Ibl MATEMAaTUYECKOW CTATUCTUKH JIJIsl pEeLIeHHs] KOHKPETHBIX 3a7ay;

- HCTIOJIh30BaTh MaKEThl MPUKIAJHBIX MPOTPAMM IIPH JajbHeiIeM 00y4eHHH U TpaKTU4e-
CKOH JEeATEIILHOCTH.

Bnaoempo

- HaBBIKAMU CaMOCTOSITEILHOIO PEIIeHUs 3a/1a4 Ha KOMITbIOTepe, BKIIIOYAIOIINE TOCTaHOB-
Ky 3a7a4u, pa3paboTKy aJropuTMa M OLEHKY ero 3(()eKTUBHOCTH METOJaMH MaTeMaTHUYeCKOM
CTATUCTHUKH JIJIs1 00paOOTKHU IKCIIEPUMEHTA;

- METOJIaMU pealli3alliy AITOPUTMOB Ha KOMIIbIOTEpAX.

3. KpaTkoe coaep:kaHue JUCHUILINHBI:

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:
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® JICTOpHUS Pa3BUTHsI BBIYMCIUTEIbHON TEXHUKU U NEPCOHAIbHBIX KOMIbIOTEPOB. KpaTkas
UCTOPHUS Pa3BUTHUS BBIUUCIUTENBHON TEXHUKH M IepcOHaNbHBIX KoMmibioTepos (I1K). Beruncnu-
tenpHas MamnHa @on-Heitmana u mammna Teropunra. Pazpaborku HopOepra Bunepa;

e apxurtektypa IIK, annapatusie cpencrsa [1K. Mcnons3yembie CHCTEMBI CUUCIEHUS, dJI€-
MEHTBI MaTeMatudeckoii Jjoruku. Obmee npeacrasienue o [1K u ux Bo3moxxkHocTsIx. OyHKIMO-
HanbHas cxema [IK, maructpansHo-MoaynbHbIN npuHuun nocrpoenus I1K. Annaparseie cpen-
ctBa IIK: Mukpomnporeccop, onepaTuBHas U K31 [1aMATh, BHEIHSAS NaMsITh, IIUHBI ajpeca, Ko-
MaHJl ¥ JaHHBIX, TAKTOBBIH reHeparop. [IpUHIMIT OTKPBHITOW apXUTEKTYphl: CHCTEMHas IIMHA,
paspsaHocTh. [lepudepuiinpie ycrpoiictBa [1K: kiaBuaTypa, Mbllllb, MOHHTOP, IPUHTEP U JP.
OcoOeHHOCTH TpEACTaBICHUS JTaHHBIX Ha MamuHHOM YypoBHeE. [IpemmymiectBa mmdpoBoro
npecTaBiIeHuss HHPOPMALUU Iepesi aHAJIIOTOBBIM IPEACTABICHUEM: BBICOKOE Ka4eCTBO 3allUCU
U 0TOOpakeHUs MHPOPMAIUH, TPOCTOTA U HAJCKHOCTh AyOIMpoBaHus (KOMUpPOBaHHS) HHPOP-
Manuu 0e3 norepu KadectBa. CucCTeMbl CUMCICHHs (AecATHYHAs, ABOWYHAs, BOCbMEpUYHA,
HIeCTHAIaTepUYHast), IIpaBUjIa MEPeBOia U3 OJHOM CUCTEMBI B IPYIyI0. DJIEMEHThl MaTeMaTH-
YeCKOH JIOTMKU: NOHATHS (OPMAaJIbHOM JIOTUKH, OCHOBHBIE JIOTHUECKUE Onepanuu U GopMyIsl,
Joru4eckre ocHoBbl padbotsl 11K

® KOMIIBIOTEPHBIE CETH: TOIOJOIMU CETeH, UX XapaKTepucTUKH. KoMIploTepHas ceTb - co-
BOKYITHOCTh KOMITBIOTEPOB M Pa3IMYHbIX YCTPOHCTB, o0ecrneynBaromux WH(GOpMaMOHHbIN 00-
MEH MEX]ly KOMIbIOTEPAMU B CETU 0€3 MCIOJIb30BaHUS KaKUX-TMOO MPOMEKYTOUHBIX HOCHUTE-
neit nnpopmanuu. Tononoruu ceTei: 3se3aHas, UHHAL, KoybleBas. CeTH 3aKpbITOro TUHA: JIO-
KaJIbHBIE U pacIpe/ie]IeHHbIE CETH, KOpIiopaTuBHble ceTu. [IporpaMmmMHoO-TeXHHUECKOE o0ecneye-
HUE: ajanTep, KOTOPbIM YHpaBiseTcs ClEeNUallbHOW MporpaMMol IpaiiBepoM; olepaluoHHas
CUCTEMa, YINpaBJISAIOUIas KOMIBIOTEPOM, MPEAOCTABISIONIMM PECYPCHI; MPOTOKOJIBI - OCOOBIE
A3BIKHM, Ha KOTOPBIX 0OMeHUBarTcs uHpopmaiueit kommnbioTepsl B cetu (TCP, TCP/IP, UDP).
['mobanbubie cetn pasznuuydoro macmrada (WAN —Wide Area Net, MS Network u Internet).
Bo3smoxkHoctn cetn MHTepHeT. DnekTpoHHas nodura. JlocTyn K MH(OPMAIMOHHBIM pecypcam.
Cucrema TenekoHpepeHIMi. Anpecanus 1 NpoTokobl B IHTepHeT;

e MyJIbTHUME/MA — JUAJIOTOBas KOMIIbIOTEPHAsl cUcTeMa, 00eCreunBarollas CHHTE3 TEKCTa,
rpaduky, 3ByKa, peud M BUAEO. YCTPOHCTBA MyJbTHUMeAHA. TpeOoBaHUS K MYJIbTUMEAUHHBIM
CpencTBaM KOMITbIOTEPOB. PacimmpeHHbie BO3MOKHOCTH 00pabOTKH, MpeoOpa3oBaHus, CUHTE3a
uHpopMaluu (KOMIbIOTEpHAs: aHUMalus, MoAu(UKalusa U300paKeHUH, TpexMepHas rpaduka).
MynbsTuMeauitHBIE TpOrpaMMBl. 1IporpamMmel pegakTHpoBaHUs, MOHTaXka 3ByKa M BHJ€0. Bu-
JI€0-peAAKTOPbI, MOAYIH crend((HEeKTOB, MOHTAXKHBIE CTYIUU. DIEKTPOHHbIE Ipe3eHTaluu (oc-
HOBHBIE BO3MOKHOCTH MS PowerPoint), sTanbsl co3manusi npe3eHTaluii, CTpyKTypa Mpe3eHTa-
I 1 0COOEHHOCTU PabOTHI C PEAAKTOPOM.

3.2. [IporpammHoOe obecnieueHue:

® CTPYKTypa OIEPaIlMOHHBIX CHUCTEM, MaKeThl MPUKIAAHBIX mporpamm, Microsoft Office.
Knaccugukarus nporpaMmubIx cpecTB. CHCTEMHOE U MPHUKIIAHOE IPOrpaMMHOE oOecriedeHne
[TK. O630p onepanmonnsix cucreM (OC). [Ipunnunst cozganus u coctaB OC: sinpo, unTepdeiic,
npaiiepbl. Kpatkas xapakrepuctuka WINDOWS, moxyneublii npuniun nocrpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMeHTBI, paboTa B MHOTOOKOHHOM pexume. Paborta ¢ oObekramu
WINDOWS. Spnbiku 1 pabota ¢ HuMu. [lanku: cozpanue, nepeMMeHOBaHKE; KOMMPOBAHUE U
nepeMenieHrne o0beKTOB (MarnoK U SPJIBIKOB), yaajdeHue o0bekToB. Kop3uHa U ee Ha3HaveHUE.
Hactpoiiku WINDOWS: nara u Bpems, HacTpoiika MBIIIH, dKpaHa. DJIEMEHThl TEXHUYECKOTO
cepuca [IK: ycTaHOBKa onepallMOHHOW CHUCTEMBI, CO3IAHUE WHIWBHUAYAJIbHOW ONEpaluOHHON
cpebl MOJIb30BaTeNsl, MOJIJAEpKKa LETOCTHOCTH MH(OpMAIMM, pacUIMpeHHe U MOJIEPHU3ALUSL
KOH(HTypaIuy anmmapaTHbIX | MPOrPaMMHBIX CPE/ICTB

e TekcToBblii penakrop WORD, penakTopsl MaTeMaTHUYECKUX M XUMHUYECKUX (hopmyi. Oc-
HOBBI UCIIOJIB30BAHUS MIPOrpaMM OOIEro Ha3Ha4YeHus (KpaTKuii 0030p) Ha MPUMEPax TEKCTOBO-
ro pegakropa WORD, pemakTopoB MaTreMaThyecKuxX W XuMuUeckux (opmyn. OcoOeHHOCTH
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tekcroBoro peaakropa WORD. Beoja u penaktupoBanue Tekcta. KonupoBanue u nepeMenieHme
00BeKTOB, pabora ¢ Tabnunamu. Ber6op Buna, pasmepa mpudTta, popMaTupoBaHHE CHMBOJIOB U
a63aneB. Konuposanue gopmara. OcoOeHHOCTH CO3[aHMsI CChUIOK, ornaBieHuil. Co3ganue Jo-
KYMEHTOB Pa3JIMYHBIX (OpM (CTaHAAPTHBIX U HECTaHAAPTHHIX). Mcroap30BaHuEe peakTopa Ma-
TeMaTH4ecKuX (opMys B TEKCTOBBIX AOKyMeHTaX. Penakrop xumuyeckux ¢hopMyll, Ha3HaAUYCHUE
U ocoOeHHOCTH paboThl. KonmnpoBanue XuMHIeCKUX (POpMYI B TEKCTOBBIE JOKYMEHTHI.

e Cucrema ynpasienus 6a3amu gaHHbix ACCESS: cozmanue monb3oBatensckux CYB/,
dbopmupoBanue 3anpocoB, oT4eToB U (popm. MHpopmanmonnsie cuctembl. CUCTEMBI yrpaBiie-
HUs OaHkamu M 0a3amM JaHHBIX. PensiunonHas mozaenb JaHHbIX. CTPyKTypa 3alucH, METOMbBI
noctyna k nHpopmarnuu. OomeH nanubiMu ¢ apyrumu npuioxkeHusMu WINDOWS: TekcToBbI-
MU pEeJaKTOpaMU M 3JIEKTPOHHBIMH Tabnuuamu. Pensunonnas 6a3a nanueix ACCESS. I'maBHoe
OKHO, MEHIO KOMaH/I, MaHejdb UHCTpyMeHTOB. Co3/laHue U OTKpbITHE 0a3bl JaHHBIX. BBOa 1 pe-
JAKTHPOBAHUE JTAHHBIX B PEKUME TAOJUIBI U peXUME KOHCTpYKTOpa. DopMupoBaHHE 3aIIPOCOB.
3anpochl MPOCThie M MHOTOTA0IHMYHBIE, 3apOCchl ¢ yciaoBusimu. Co3gaHue OTYETOB M (OPM.
TexHonorus peanm3anuu npocreimmx 3ana4d cpeactsamu CYBJ] ACCESS.

e PenieHre BBIYMCIUTEIBHBIX 3a7a4 ¢ ucroiab3oBanuneM EXCEL: obpabotka Tabmui, 1mo-
CTpoeHHe TpaHuKOB M JUarpamm, BBIYHCICHHE MAaTPUYHBIX BbIpaxkeHHi. HasHaueHue sinek-
tpoHHBIX Tabmul (MS EXCEL). Ocobennoctu tabmmunoro mnpoueccopa EXCEL u ucnons3oBa-
HUE ero I pernieHus MHGOPMAIMOHHBIX M WHXEHEPHBIX 3anad. TexHuka padotel ¢ EXCEL.
Oxno EXCEL. AGcoiroTHast 1 OTHOCHTENbHAS aapecaius. BoeiieneHue ssaeek, mepeMeIieHme mo
pabouemy nucty. Pacuer nmo ¢popmynam. Konuposanue ¢popmyn. [Tocrpoenne rpadukos. Pacuer
(yHKIIMOHAJIbHBIX 3aBUCHMOCTEN U MOCTPOEHUE TpaduuecKruX U300paKeHUN C UCIOIb30BAaHUEM
cranaapTHbix Qynkuuii EXCEL u macrepa ¢ynkuumii. [loctpoenne noBepXxHOCTEH ¢ UCIONB30-
BaHHWEM Mmactepa auarpamMm. Paborta ¢ Tabmumamu. @opmatupoBanue, ohoOpMIICHHE TaOJIHII.
Yucnossle U noab3oBaTenbekue Gpopmatel. CBoanble Tabmuiel. [loctpoenne nuarpamm. Paszpa-
0OTKa W peanu3aiusi MPOCTEHIINX alrOpUTMOB C HCIOJb30BaHWEM Bo3MmoxHocTelr EXCEL
(HaxoXXJeHNEe MaKCUMAIbHOTO (MUHUMAJIBHOTO) 3JIEMEHTa BEKTOpPAa M MaTPUIIbI, HAXOXKICHHE
CYMMBEI 3JIEMEHTOB BEKTOpa M MaTPHIIbI, BEIYUCIICHUE MATPUIHBIX BBIPAKEHUI).

3.3. ANITOpUTMBI M OCHOBBI TPOTPAMMHUPOBAHHUS:

e AJITOPUTMBI, THITBI anropuT™MoB. [ToHATHE anropuT™a u ero cBoiicTBa. CriocoOb! 3amucu
AMropuTMOB. MOTYJIBHBIN TPUHIIUT TIOCTPOSHUS AITOPUTMOB U TTPOTPAMM.

o XapaKkTEepUCTUKH $SI3BIKOB MporpaMMupoBaHus. OCHOBHBIE CTPYKTYPHl M TPUHIIHUIIBI
CTPYKTYpPHOTO TpOrpaMMHUpOBaHUs WILTIOCTpalus. CTpyKTypHOE MPOrpaMMHUPOBAaHUE, €r0 0CO-
6enHoctu. TexHONOTHS 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS; CBOHCTBA SI3BIKOB:
HACJIeIOBaHKEe, UHKATCYIAIUs, nonumMophusM. [IoHATHS S3BIKOB: KIACChl U OOBEKTHI. DBOIIO-
U ¥ KJIACCU(PUKAIUS S3BIKOB MPOTPAMMHUPOBAHUs. [[OHATUS TPAHCIISAINHA, KOMIHISAIAN, WH-
TepIpeTaIuy, UxX pa3iuyus. ba3oBble arOPpUTMHUECKHE KOHCTPYKIIUU (ClIeIOBaHNE, BETBIICHUE,
MIOBTOpPEHHE), IPUMEPHI X peanu3anii. OCHOBHBIE KOHCTPYKIIMH SI3IKOB ITPOTPAMMHPOBAHUSI.
SI3bIKK IPOrpaMMUPOBAHUS BEICOKOTO YPOBHSI.

¢ BrrunicnuTenbHble alrOpUTMbI U NPOrpaMMHbIE peanu3anuu Ha VBA nns o6paboTku
uHpopmanuu Ilponecc pemenus 3agad Ha koMmbloTepax. [IporpaMmmupoBanue Ha s3pike VBA:
OCHOBHBIE OMNEPATOPHI SI3bIKa, Mporeaypsl 1 GpyHkuuu. PazpaboTka u peanuzainus MpoCTEHIINX
IrOpUTMOB 00pabOTKH MHpOpMAIUH (pElIeHre 3aJa4 ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM HH(popMaIun). UrcneHHbIe METO/IbI aHAIM3a OJJHOTO HETMHEHHOTO YpaBHEHHSI: TIOUCK KOP-
HEH, pemeHne 3a1a9i OJHOMEPHON ONTUMU3AINHN (HaX0XKICHUE TOUeK MaKCUMyMa i MUHUMYyMa
byHKIIMM). MeToabl CTaTUCTUYECKONH O00pabOTKH pPe3yabTaTOB M3MEPEHHH OJTHOW BEIHUYWHBI:
BBIYHUCIICHHE TOYSUHBIX (CPEIHETO, TUCIIEPCHUH, CTaHAAPTA) M HHTEPBAIHHBIX OIICHOK CITyJaitHOM
BEJIMYMHBI.

3.4. 3amuTa uHbopmaIuu:

ANTOPUTMBI 3alUTHl HH(POPMAIIHH: METOIBI 3aIIUTHI, KOMITBIOTEPHBIE BUPYCHI U OOpBOa C
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HuMH. [loHsATHE 0E30MacHOCTH KOMIBIOTEPHOW HMH(GOpMAIMK: HAJIEKHOCTh KOMIIBIOTEpA, CO-
XPaHHOCTh JaHHBIX, 3alIUTa OT BHECEHUS M3MEHEHHI HEYIOJTHOMOUYCHHBIMH JIMIIAMH, COXPaHe-
HUE TaiHBI NEPETMCKU B JIEKTPOHHON ceTH. MeTobl pean3aiy 3aliuThl HHPOPMAIIUU: TIPO-
rpaMMHBIE, anmapaTHbIe, OpraHu3aluoHHbIe. VICTOpHs BOZHUKHOBEHUS BHUPYCOB M aHTHUBUPY-
coB. CriocoObI 3apakeHusi, 3aIIUTHl U 00phOBI ¢ BUpycamu. OCOOCHHOCTH PabOThI aIrOPUTMOB
BHUPYCOB: PE3UICHTHOCTh, TOTUMOP(HUIHOCTh U camomudpoBanre. KoOMIBIOTEPHBIE BHPYCHI,
ux cnenuduka u anruBupycHbie porpammel (Kacmepckuii, Dr. Web, Avast, AVG). Crioco0Osl
muQpoBaHus U Niepeaadd HHPOPMAIUHU Ha NanbHUE PacCTOSTHUSA. OTKPBITHIA U 3aKPBITHIA KO-

yy mudposanus. Jledparmenranus qucka.
4. O0beM AMCHHMILVIMHBI M BUIbI Y4eOHOH HATPY3KH

Bun yuyeOHo# padoThI

B 3aueTHEBIX

B akagemuu. yacax

CANHUIIaX
O0mas TpPyA0EMKOCTh JMCIHILIHHBI 3 108
B ToM 4uciie Ha 00ydyeHue 3 108
AyIMTOpHBIE 3aHATHS: 1,3 48
Jlexnun
JlaboparopHbie pabOTHI 1,3 48
CamocrosiTesibHasi padora: 1,7 60
Bu1 H”TOroBOro0 KOHTPOJIS 3ayer

Bup yueOHoii padoThl

B 3aueTHBIX

B actponom. wacax

€IMHUIIAX
O01as TpyA10eMKOCTh TN CIUNITHHBI 3 108
B ToM 4uciie Ha 00ydyeHue 3 81
AyAUTOpPHBIE 3aHATHSL: 1,3 36

Jlekuun

JlaGopaTopHble paboThI 1,3 36
CamocrosiTejibHas padoTa: 1,7 45
Bu1 HTOroBoro KOHTpoO.JIst 3ayer

AHHOTanus padoyeil NPorpaMMbl ¥ CUMIIINHBI
«®u3uka» (b1.b.7)
1. Heabio (MCHUNIMHBI SBIISETCS IPUOOPETEHNE CTYIEHTaMU 3HAHUM IO OCHOBHBIM pa3jienaM
(GU3UKU ¥ YMEHUIO IPUMEHSTh UX B JPYTHMX €CTECTBEHHOHAYYHBIX AUCHUIUIMHAX.
2. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS TUCHUILINHBI
N3yuenune Kypca Gu3NKK MpU MOATOTOBKE OakanaBpoB 1mo HampasieHuto: 18.03.01 Xu-
MHYECKasi TEXHOJIOTHsI CIOCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETEHIIUMA:

— CnocoOHOCTh U TOTOBHOCTH HCIIOJI30BATh OCHOBHBIE 3aKOHBI ()M3UKH B Ipodeccuo-
HaybHOU AestenbHocTH (OITK-1)

— ToroBHOCTH HCHOIB30BaTh 3HAHHUS O COBPEMEHHOW (hM3MuUecKoil KapTUHE MHUpa, Hpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHMM BEILECTBA MJI IMOHUMAaHMS
OKpy»Xaroriero Mupa u sieienunit npupoasl (OI1K-2).

— IlnanupoBaTh ¥ MPOBOAMUTH (PU3MUYECKHE IKCIIEPUMEHTHI, TPOBOIUTH 00pabOTKY HX pe-
3yJIbTaTOB U OLIEHWBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE3bl M YCTAHABIUBATH TPAHUIIBI
ux npumenenus (I1K-16).

— MHcnonb3oBaTh 3HaHUS OCHOBHBIX (DU3MUECKUX TEOPUM NIl pelIeHUH BO3HMKAIOUINX (Qu-
3MYECKUX 3a/1a4, CAMOCTOSITEIbHOTO MpUOOpeTeHust (PM3NYECKUX 3HAHUH, 711 OHUMa-
HUS IPUHLUIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM UHUCIIE BBIXOJAIIUX 33 MPEIEIb
KOMITETEHTHOCTH KOHKpeTHoro HanpasieHus (OI1K-19).

B pesynpraTe u3ydeHus: NUCUUIUIMHBI CTYACHT JOJKCH:
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3Hamb:
- ¢u3uUecKre OCHOBBI MEXAHHMKH, (PU3UKU KOJeOaHWH M BOJH, JCKTPUYECTBA U MarHeTHU3Ma,
ANEKTPOAUHAMUKH, CTATUCTUYECKON (PU3UKH U TEPMOJAMHAMUKH, KBAHTOBOM (PU3UKH;

- CMBICT (DyHITAMEHTAIbHBIX (PU3NUECKUX 3aKOHOB, TPUHITUIIOB U ITOCTYJIATOB; UX (hOPMYITHPOB-
KU U TPAaHUIbl TPUMEHUMOCTH;

- CBSI3b HIMPOKOTO Kpyra (U3NYECKUX SIBICHUH ¢ QyHIaMEHTaIbHBIMU PHHIUAIIAMH U 3aKOHAMHU
busuky;

- OCHOBHBIE METO/IbI PELICHHS 33/1a4 110 OMMCAHUIO (PU3NYECKUX SIBICHUIA;

- METO/1bl 00pabOTKH PE3yIbTaTOB (PUINYECKOTO IKCIIEPUMEHTA.

ymemy:

-IPUMEHSTh TEOPETUYECKUE 3HAHUS U SKCIIEPUMEHTAIIbHbIE METO/IbI HCCIIEI0OBAHUS IIPU pellie-
HUH TPO(HECCHOHATBHBIX 3a]1a4;

-IPOBOJIUTH PAaCUYEThI, OCYLIECTBIISITh aHAJIN3 U HA OCHOBE ATOTO JIeJIaTh 000CHOBAHHBIE BHIBOJIBI;
- QHAJIM3MPOBATH PE3YIbTATHI HAOIIOACHUIN M SKCIEPUMEHTOB C TPUMEHEHHEM OCHOBHBIX 3aKO0-
HOB U MPUHIIUIIOB (DU3HKHY;

- OTIPENIEISATh XapakTep PU3NIECKUX MPOIECCOB 110 KOMIUIEKCY SKCIIEPUMEHTAIbHOW HHPOpMa-
[[UU IPY TTOMOIIH rpauKOB, TAOIUI M YPAaBHEHHIA;

- IPEICTABIATh 00pabOTaHHYIO SKCIEPUMEHTAIBHYIO H TEOPETUYECKYIO0 HHPOPMALIUIO B YCTHON
U TUCbMEHHOH (hopMe, B TOM YHCIIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOIO-
TUH.

enadems.

- HaBBIKAMHU Pa0OTHI C IMUPOKUM KPYroM (hPU3HUYECKHX MPUOOPOB U 000PYIOBAHHS,

- HaBbIKaMU 00OCHOBAHUS CBOMX CYXKICHHI U BEIOOpA METO/1a UCCIIEOBAHMUS,;

3. Kparkoe coaep:kaHue JMCHUILINHBI

Cemectp 2
BBenenue
[Tpenmet ¢uznku. MeToapl GU3MUECKOTO UCCIIEOBAHMUS: OMBIT, TUIIOTE3a, SKCIIEPUMEHT, TE€O-
pus.

1. ®u3uyecKue OCHOBBI MEXaHUKH
IIpeamer kuHeMatuku. [lepemernenne, ckopocTs, yckopeHue. Knnemarnueckue XxapakTepucTH-
KM BpallaTeIbHOrO JIBM)KEHUA. 3aKOHbI HbprOoTOHA. 3aKOH BCEMHPHOIO TATOTEHUS. JBH)KeHUE
TeJa MEepeMEHHON Macchl. 3aKOH BCEMHUPHOI'O TATOTeHUs. [[BUXkKeHHE Tena mepeMeHHON Macchl.
VYpaBuenus Memepckoro. ®opmyna LlnonkoBckoro. Ynpyruii U HEYmpyrui yaapsl IIapoB.
MoMeHT MHEpIUHN MaTepHalIbHON TOYKM U TBEpJOro Tena. KnHemaTka rapMOHMUYECKUX KOJie-
6anuil. luddepenmansHoe ypaBHeHHE FapMOHUYECKUX Kosebanuil. [ToHsTHe 0 3aTyXaroumx u
BBIHY’)K/JICHHBIX KoJIeOaHusAX. BoiHoBoe nBrxkeHne. BonHbI Ipo0IbHbBIE U TIONIEPEYHBIE.
2. OCHOBBI MOJIEKYJISIDHOM (PM3MKH
DJeMeHThl TepMOAMHAMUKY U (u3ndeckoil kunetnku. Mneansuelii ra3. Pacnpenenenue bonbii-
MaHa U ero obmeduznyeckuil cmbicia. PeanbHblii ra3. YpaBHenue Ban-nep-Baanbca. Tepmoau-
HamMHueckuil metoa B (usuke. PaBHoBecHbIe cocTosHus. Havana TepmogunamMuku. Lukisl. DH-
TPOTHS U €€ CTAaTUCTUYECKOe ToJIkoBaHUE. SBienne nepenoca. Auddysus. 3akon duka. Temmo-
npoBoHOCTh. 3akoH Dypbe. BuyTpennee tpenue (Bs3kocTh). 3akoH HproToHa.
3. DJIEKTPOCTATHKA U MOCTOSAHHBIN YJIEKTPUYECKHI TOK
3akoH Kynona. Teopema Octporpazackoro-I'aycca. J{umnosns. JAM3IEKTPUKHN B 3JIEKTPOCTAaTHYE-
CKOM IIOJIE.

Cemectp 3
1. DjiekTpoMarueTusm
3akoH AMnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopennia. Maraetuku. Oi1eKTpoMarHuTHas
WHOYKIUA. YpaBHeHHEe MakcBea.
2. OnTnka
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WNurepdepentiusa BonH. Hudpakuus BoaH. [lonspusanus BoaH. TermaoBoe u3IydeHHE. 3aKOH
Kupxroga. I'nnoresa Ilnanka. KBantoBoe o0bsicHeHHe TemioBoro usiyuenus. J¢pdexr Komn-
ToHa. SaepHas Mmoaens aroMa. [locrynatel bopa. AtoM Bomopoaa o bopy.

3. D1eMeHThI KBAHTOBOH (pu3nku

I'mnotesa ne bpoina. Boanosoe ypaBuenue lIpeaunrepa qjis craiimoHapHBIX COCTOSIHUMA. OTbI-
Tl LlITepHa-I'epaaxa. MHorosnekTponusiit atoM. Dddekt 3eemana. [Tpunmun [Taynu. KBanTo-
Bble CTaTUCTHYECKUE pactpeneneHust boze-OiHimreiina u ®epmu-/lupaka. @oHOHBI. 3aKOHBI
Jebas n DitHiTeliHa. XapakTepUCTUKH SApa: 3apsii], Macca, SHEPrHsl CBSA3HM HYKJIOHOB. Sl iepHble

PEaKnuu. CDYH,Z[ElMeHTa.]'IBHI)IC B3aHMOHeﬁCTBHH N OCHOBHBIC KJIACChI JICMCHTAPHBIX YaCTHUII.

4. O0beM y4eOHOI TUCHUNTHHBI

Bcero 2 cemectp| 3 cemecTp
Bujabi yueGHoii padoTs 3au4. en./ 3au4. ex./ 3au4. ex./
aK.yac aK.yac aK.yac
O01mas TpyA10eMKOCTh JUCHMILIMHBI 10 Y4eOHO-
MY ILIaHY 10/360 3,95/160 | 6,05/200
AyIuTOpHbIE 3aHATHSI 3,6/128 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/48 0,45/16 0,9/32
Jlaboparopubie 3ansus (J1ad) 0,9/32 0,45/16 0,45/16
[TpakTuaeckue 3austus (I113) 1,35/48 0,45/16 0,9/32
CamocTosiTe;ibHasi padora (CP): 4,4/160 1,6/60 2,8/100
Bua konTpoJn: 2172 9K3aMeH-| IJK3aMeH-
IK3aMeH/3a4er 1/36 1/36
Bcero 1 cemecTp| 2 cemecTp
Buipl yuedHo# padoTei 3a4. ef1./ 3a4.en./ | 3ad. en./
acTp.uac acTp.yac | acrtp.dac
O01as Tpya10eMKOCTh TUCHHUIJIMHBI M0 Y4eOHO-
MY IJIaHY 10/270 3,95/120 6,05/150
AYIUTOpPHbIE 3aHATHUS: 3,6/96 1,35/64 2,25/64
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JlaGopaTtopusie 3ansatus (J1ab) 0,9/24 0,45/12 0,45/12
[Mpaktuyeckue 3ausatus (I13) 1,35/36 0,45/12 0,9/24
CamocTosiTeibHast padora (CP): 4,4/120 1,6/45 2,8/75
Bua xonTpoas: 2/54 IK3aMeH-| IK3aMeH-
IK3aMeH/3a4eT 1/27 1/27

AHHOTanusA padoyeil NPOrpaMMbl JUCHUNIMHBI
«O0mas u Heoprannuyeckasi xumus» (b1.b.8)
1. Henu u 3a1a94 JUCHUATIJIMHBI
[lenpro TUCIUTITUHBI SBISIETCS (POPMHPOBAHUE Y CTYIACHTOB IEJIOCTHOTO €CTECTBEHHOHAYY-
HOTO MHUpPOBO33peHus. Onupasch Ha MOJYYEHHBIE B CPEIHEH IIKOJIE XMMUYECKUE 3HAHUS, TPO-
rpaMma npeaycMaTpUBaeT MajdbHEHIee YriIyOJIeHHEe COBPEMEHHBIX TMPEACTABJICHUN B 00JacTH
XHMUH.
2. B pe3yJbTare ndyueHusi JMCHHIJINHBI CTYEHT JI0JI3KEH

Obradoams CIEeAYIOIUMU KOMIIETCHIIUSIMU:

— CITOCOOHOCTBIO M TOTOBHOCTBIO HCITOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUTHH B Tipodeccuonanbroit nesrenproctu (OTTK-1);

— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUSI O CTPOCHUH BEUIECTBA, TPUPOJIE XUMUYECKOU CBS3U
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B Pa3JINYHBIX KJIACCAX XMMHYECKUX COCAMHEHMU JJI1 IIOHMMAaHUs CBOMCTB MaTEpUaloOB U MeXa-
HH3Ma XUMHUYECKHX MTPOIIECCOB, MPOTEKAONIMX B okpyxaromieM mupe (OI1K-3).

B pesynbrare nzydeHuss AMCUMIIIINHBI CTYICHT JOJKCH:

3HATh:

— BJIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI;

— OCHOBBI TEOPUM XUMHUYECKON CBSI3U B COCMHEHUAX Pa3HBIX THUIIOB, CTPOCHUE BEILECTBA
B KOHJCHCUPOBAHHOM COCTOSIHUH;

— OCHOBHBIEC 3aKOHOMEPHOCTH INPOTEKAHUSI XUMUYECKHUX IIPOLIECCOB U XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUS XMMUYECKUX PAaBHOBECUM B PACTBOpAX JIEKTPOJIUTOB,

— CTPOCHHE U CBOMCTBA KOOPJUHALIMOHHBIX COCIUHECHU;

— XMMHMYECKHE CBOMCTBA 3JIEMEHTOB PA3JIMYHBIX TPYMI IIEPUOAUYECKON CHUCTEMBI H UX
BaKHEHUIIINX COCAUHEHMIA,

yMeTh:

— BBINIOJIHATH OCHOBHBIE XMMHYECKUE OIEPALMHU, ONPENEIATh TEPMOJUHAMUUYECKHE Xa-
PAKTEpPUCTUKU XMMUYECKUX PEAKIUI U PAaBHOBECHBIE KOHIICHTPALIUH BEILIECTB;

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

— MPOTHO3UPOBATH BIMSHUE PA3IMUYHBIX (DAKTOPOB HAa PaBHOBECHE B XMMUYECKHUX peak-
UsX;

BJIAJETh:

— TEOPETHYECKMMHU METOJIaMH OIMCAHMs CBOMCTB IPOCTBIX U CIIOKHBIX BEIIECTB Ha OC-
HOBE 3JIEKTPOHHOT'O CTPOCHMSI X aTOMOB U IIOJIOKEHHUS B IIEPUOJIUYECKON CUCTEME XUMHUECKUX
JJIEMEHTOB;

— DJKCIEPUMEHTAIbHBIMA METOAAMHU OIpPEJIIEHUs] HEKOTOPBIX (PU3UKO-XMMHUYECKHX
CBOWCTB HEOPTAaHUYECKUX COCTMHEHUN.

3. KpaTkoe cofep:xaHue AU CHUIIUHBI:

CrpoeHue aTOMOB M IEPUOIUYECKHI 3aKOH.

BonHoBbIe cBoiicTBa MaTepHaabHBIX 00BEKTOB. YpaBHeHue Jie bpoitnsa. CooTHomeHne Heompe-
nenenHocrei ['eitsenoepra. [lonstue o kBaHTOBOM MexaHuKke U ypaBHeHuu lIpenunrepa.
CoBpeMeHHas pOpMyYIHPOBKa MeprUOUUEcKoro 3akoHa. [lepuoanyeckas cucrema u ee CBsA3b CO
CTPOEHHEM aTOMOB. 3alOJHEHUE DJIEKTPOHHBIX CJI0€B M 000JIOYEK aTOMOB B NEPUOAMYECKOI
cucreme snemeHToB J[.M. MenneneeBa. Crenenu okucieHus. BaxkHele OKUCIUTENN U BOC-
CTAaHOBUTEIM. BaxkHelme cxemsl IPEBPAIICHUS BEIIECTB B OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxKusx.

XHUMHUUYECKas CBA3b U CTPOECHUE MOJIEKYIL.
KoBasieHTHas CBsI3b, OCHOBHBIE ITOJIOKEHHSI METOJ1a BAJICHTHBIX CBA3eH. PaccMoTpenue cxem me-
PEKpbIBaHUS aTOMHBIX OpOHTajel mpu oOpa3oBaHUM CBs3el B Mojekyiaax. OCHOBHBIE MOJIOKeE-
HuUsl MeToJ1a MoJieKyisipHbIX opouTaneit (MO JIKAO). O6mmue cBeieH!s: 0 KOMILIEKCHBIX COe/IH-
HEHUAX, UX CTpOeHHe. MexXMOoneKysipHas U BHYTPUMOJIEKYJIIpHas BOAOPOAHAs CBsA3b. MoHHas
CBSI3b KaK IpeJeNbHbIN ciyyail KoBaJIeHTHOM cBs3U. OOIIMe MpeICTaBICHUsS] 0 MEXKMOJIEKYJIsp-
HOM B3aMMOJICHCTBUH: OPUEHTALMOHHOE, MHIYKLIUOHHOE, IUCIIEPCUOHHOE B3aUMOECHCTBHUS.

OHepreTuka peakiiuii 1 XUMUYECKOE PABHOBECHE.
[ToHsTHE O XMMHUYECKON TEPMOANHAMUKE, TEPMOIUHAMUYECKHE (PYHKIIUU COCTOSIHUS (XapakTe-
puctuueckue GyHKIMHM). XUMHUecKoe paBHOBecue. VicTuHHOe U Kaxkyiieecs paBHoBecusi. Kon-
CTaHTa XMMHMYECKOT'O PaBHOBECHS. DJIEKTPOXUMHUYECKHE MPOIECCHI, MOHIATHE 00 IEKTPOIHBIX
MOTEHIMANAaX. DJIEKTPOJABMKYIAs CHJIA OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI U KpUTe-
pUH CaMOIIPOU3BOJIBHOIO IIPOTEKAHUS ITPOLIECCOB.

PaBHOBecus B pacTBOpax
[Iporeccel, conpoBoxaaromue 00pa3oBaHUE KUAKUX UCTHHHBIX PACTBOPOB HEIIEKTPOIUTOB U
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3JIEKTPOJIUTOB. ACCOLMUPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHL. CTeneHb AucCcoLHa-
uuu. Koncranrta auccouuanuu. PaBHoBecue B cucTeMe, COCTOSIIECH U3 HACBIIIEHHOTO pacTBOpa
MajopacTBOPUMOIrO 3JIEKTPOJUTAa U €ro KpUCTALIOB. PaBHOBecHEe B pacTBOpaxX KOMIUIEKCHBIX
coenHeHU. PaBHOBEeCHE quCCOIMAIMU BOJIbI, HOHHOE ITPOU3BEICHUE BOJIbI U €r0 3aBUCUMOCTh
ot Temneparypsl. [llkana pH. I'naponus conei.

CKopocTb peakiuii ¥ KaTtanus.
[TonsiTne 0 XuMUYeCcKOil kKuHEeTUKE. OHOCTAUIHBIC U CIIOKHBIE PEAKIMU. 3aKOH JIEHCTBYIOIIMX
Mmacc. KoHcTranTa ckopocTy peakuui. MoJIeKyIsIpHOCTb U MOPSJIOK peakluu. 3aBUCUMOCTh CKO-
POCTH PEaKUUU OT TeMIEPaTypbl; SHTAJIBINS aKTUBAlMU. [ 'OMOr€HHBIM U IeTepOreHHbI Kara-
3.

XUMHS S- U P- JJIIEMEHTOB

Bonopon-nepBslii 2JIEMEHT IEPUOAMYECKOM CHUCTEMBI, €ro JBOMCTBEHHOE II0JIOKCHHE.
OneMeHThl 1 - 2 u 13 - 18 rpynn nepuoandeckoil cUCTeMbl. 3aKOHOMEPHOCTU B U3MEHEHUU
JICKTPOHHBIX KOH(HUTYpaIuii, BEIUINH PAJINYCOB, dJICKTPOOTPUIIATSIIEHOCTH U YHEPTUN HOHH-
3allMM aTOMOB. THUIHMYHBIE CTENEHU OKUCIEHUA. XMUMHYECKUE CBOMCTBA MPOCTHIX BEILECTB. 3a-
KOHOMEPHOCTH B CTPOEHHUU U CBOMCTBaX OCHOBHBIX THUIIOB coeauHeHui. [Ipupoaubie coenuHe-
HUS, [TOJIyYeHUE U IPUMEHEHUE.

Xumust d- u f- anemenToB

OneMeHThl 3-12 rpynn nepruoJuYecKod CUCTEMbl. 3AKOHOMEPHOCTH B U3BMEHEHUH 3JICK-
TPOHHBIX KOH(QUTYpAIMid, BETUYUH PAJAUYCOB, YHEPTrUU HOHHU3AIMU, XAPAKTEPHBIX CTEMCHEH
OKHUCJIEHUs, KOOPJMHALMOHHBIX 4yucesn aroMoB. [Ipupoansle coennHEeHMs], MOIYyYEHUE U COIO-
CTaBJICHHE (PU3NYCCKUX M XUMUYECKUX CBOMCTB MPOCTHIX BemecTB. CTPOCHHUE M CBOWCTBA OC-
HOBHBIX THIIOB coeauneHuid. OcobenHnoctH f- amemMeHTOoB.

1. O6beM yueOHOI TN CIUNIITHHBI

Bcero 1 cemectp 2 cemMecTp
Bunpt yueOHoi paboThI B3au. | Bakaxn. | B3au. | Bakan. | B3au. | Bakan.
el. qacax ell. gacax el 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
JlabopaTtopusie padoTs (JIP) 1,78 64 0,89 32 0,89 32
CamocrositesbHas padora (CP) 5,56 200 3,33 120 2,23 80
CamMocTosATeIpHOE U3Y4YEeHHE pa3- 5 56 200 333 120 293 80
JIETIOB JUCLIUILINHBI ' ’ '
Bua koHTpOJIA: 3K3aMeH 2 72 1 36 1 36
Bcero 1 cemectp 2 ceMecTp
Bunpr yue6HOM paboThI Bz3au. | Bakag. | B3au. | Bakan. | B3au. | B akam.
8 gacax el gacax el qacax
OO0mas TpyA0eMKOCTh 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
[Tpaxtuueckue 3ansatus (I13) 0,89 24.03 0,89 24 0
Jlaboparopusie pabots (JIP) 1,78 48,06 0,89 24 0,89 24
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CamocrositeabHast pa6ora (CP) 5,56 150,12 3,33 90 2,23 60,2

CamocToSTEeNEHOE HU3YUYCHUEC pas- 5,56 150’12 3,33 90 2,23 60,2
JACJI0B JUCIMITIIMHBI

Bua koHTpOJIA: 3K3aMeH 2 54 1 27 1 27

AHHOTaN U padoyeil MPOrpaMMebl AU CHUILIMHBI
«Opranuveckas xumus» (b1.5.9)

1. Heap IUCHUIIHHBI — TPHOOPETEHUE CTYACHTAMU 3HAHUA O CTPOCHUHM OPTaHUYECKUX
COEIMHEHUI, OCHOBHBIX XMMHUYECKHX CBOWMCTBAX Pa3IMYHBIX KJIACCOB OPraHMYECKHUX COEIMHE-
HUU ¥ METO/IaX WX MOJyYeHUSs, KaK MPOMBIIIJICHHBIX, TaK U JIA0OPATOPHBIX.

2. B pe3yabTare n3yueHus JMCUMIJIMHBI CTYAEHT J0JI/KEH:

Obaaoams cnenyrmUMu 00IenpodeccnoOHATBHBIMEA B TIPOGECCHOHATBHBIMUA KOMITETEH-
nusmu (I1K):

— CIMOCOOHOCTBIO ¥ TOTOBHOCTHIO MCIIOJh30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYIHBIX
JUCHHIUIMH B ipodeccuonanbhoi aesreapaoctu (OIIK-1);

— FOTOBHOCTBIO HCITOJIb30BaTh 3HAHHUS O COBPEMEHHOW (PM3NYCCKOW KapTHHE MHpPA, MPO-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHUU BEIIECTBA JJIsi MOHUMAHUS OKPYXKaro-
ero Mupa u sipienuii npupost (OIMK-2);

— FOTOBHOCTBIO MCIOJIb30BATh 3HAHUA O CTPOSHUH BEIIECTBA, MPUPOJIC XUMHUYECKON CBSI3U
B Pa3JIMYHBIX KJIACCaX XUMHYCCKHX COCAMHCHHIA I IOHUMAaHUsI CBOMCTB MaTEepPHAJIOB U MeXa-
HH3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIMX B oOKpyxaromieM mupe (OI1K-3);

- CIMOCOOHOCTBIO TUTAHUPOBATH M MPOBOJUTEH (PU3MUECKHE U XUMUYCCKUE IKCIICPUMEHTHI,
MPOBOAUTH 00PaOOTKY UX PE3yIbTATOB M OIIEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUIIOTE3bI yCTa-
HABJIMBATh TPAHUIIBI UX MPUMEHEHUsS, TPUMCHITh METOJbBl MATEMAaTHUYECKOTO aHaIM3a U MOJIe-
JIMPOBAHHMSI, TEOPETUIESCKOTO M IKCIIepUMEHTaNbHOTO uccnenoBanus (ITK-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS CBOWCTB XUMHYECKHX JJICMEHTOB, COCAMHCHHHA H
MaTepralioB Ha UX OCHOBE JIUIsI PelieHus 3a1a4 npodeccuonanbuoi aesteaproct (ITK-18)

- TOTOBHOCTBIO M3y4aTh HAyYHO-TEXHHUYECKYIO WH(DOPMAIIHIO, OTEYECTBCHHBIN U 3apyOeikK-
HBIH OMBIT 10 TeMaTuke uccienoBanus (ITK-20).

3namo:

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHBIX KJIACCOB OPTraHHMYECKHUX COE/IH-
HCHHI,

— CIOCOOBI MOTYYSHUS M1 XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHUYECKHX COEIH-
HCHHI,

— OCHOBHBIE MEXaHU3MBbI TPOTEKAHUS OPTaHUUECKUX PEaKIIN;

Ymems:

— MPUMEHSAITH TEOPETUUECKHUE 3HAHUS ISl CHHTE3a OPTraHNYECKUX COSIMHEHUHN pa3IMuHbIX
KJIACCOB;

— aHAJIM3UPOBATh U MPEJICKA3bIBATh PEAKITMOHHBIC CBOWCTBA OPTAaHUMYSCKUX COCTMHCHUI;

— COCTaBJISTh CXEMBI CHHTE3a OPTAaHHMUYECKUX COSAMHEHUI, 3a]JAaHHOTO CTPOCHHUS;

Braoems:

— OCHOBaMH HOMEHKJIATYphI U KJIACCH(PUKAIIUU OPTaHUIECKUX COeTMHEHUN;

— OCHOBHBIMH T€OPETUYCCKHMH MPEJACTABICHUSIMHU B OPTaHUYECKON XUMUM;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOOOB MOMYUEHUSI OPTAaHUYECKUX BEIIIECTB.

3. Kpartkoe coaep:xaHue TUCUMILIHHBI

["anorenonpousBoanbie. Kmaccuduxarmms. Homenknatypa. ANKWI- ¥ aJUTHIITAIOT€HU-
Ibl.apomMaTudeckue ranoreHuasl. M3omepus. Homenknarypa. Crioco6sl momydenus. [Ipoctpan-
CTBEHHOE U JJICKTPOHHOE cTpoeHme. du3udeckue cBoiicTBa. Peakiuym Hykieo(GUILHOTO 3aMe-
nieHust u otumeryieHus. [ToHsTre HyKI€OPUIBHOCTH U OCHOBHOCTU peareHToB. AMOUICHTHbBIE
HYKJICOUITHHBIC PEareHTHI.
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DJIEMEHTOOPTraHNYECKUE COCAUHEHHUs. THUIMbI CBA3E€H B 3JIEMEHTOPIAHMYECKUX COEIUHE-
HUsX. CriocoObl MOMY4YeHUsl JTUTUH- U MarHUHOpraHnyeckux coenuHeHuid. Peaknus I'punbspa,
MexaHu3M. Peakimu ¢ kapOOHUIBHBIMU coequHEeHUsIMU. [10MyOpBOIHUKY U HAHOAJIEKTPOHHUKA
Ha OCHOBE OPraHUYCKUX COCIMHEHUM.

Cruptel. @enonsbl. [Ipocteie 3¢upsl. DMOKCUCOeIMHEHUS. ATBIETH B, KeTOHBI. Kap6o-
HOBBIE KMCJIOTHI M UX IIPOM3BOJHBIE. B Kak10M Kilacce paccMaTpUBAIOTCS CIEAYIOLIUE PA3/Ieibl:
U30MepHUsi, HOMEHKJIaTypa, pu3ndeckue U XUMHUYECKUE CBOICTBa, criocoObl moiayyeHus. Mexa-
HU3MBI pEaKIUil.

KapOoHoBBIe KUCIOTHI U UX IPOU3BOAHBIE. B Kak10M Kiacce paccMaTpUBAIOTCS CIEAY-
IOIIHME pa3/iesibl: H30MEpHUs, HOMEHKIIATYpa, (PU3nyeckre 1 XMMUYECKHE CBOMCTBA, CIIOCOOBI TO-
nydeHuss. MexaHu3Mbl peakiui.

Manonossiii 3¢up. Ilomydenue. Crpoenne, CH-KucnotHocTs. Peaknum koHAeHcauu
MaJIOHOBOTO 3(pripa U MAJIOHOBOM KHCIIOTHI C albJerujaMu. AMUHOKHUCIOTHI. J{MKapOOHOBBIE
KHCJIOTBI.

A3sotconepxamue coeaquHenus. Hurtpocoenunenus. AMusbl. B kaxxnom kiacce pac-
CMaTpPUBAIOTCS CIIEAYIOIINUE pa3lielbl: U30MEpHs, HOMEHKIIaTypa, (U3HYECKUe U XUMUYECKUE
CBOICTBa, CIOCOOBI ONyueHUsl. MeXaHU3MbI peaKIIUi.

A3a- 1 1Ma30CcoeIMHEHUS

[TonyyeHnue nuazo0coeIMHEHUN peakuued Oua30TUPOBAHUS: YCIOBUS MPOBEACHUS PEaK-
uuu U MexaHu3Mm. dusnyeckue CBOMCTBA. XMMHUYECKHE CBOMCTBA. [lolydeHue u nmpuMeHEeHHe
a30COeIMHEHNI.

4. O0beM y4eOHOH JUCHHUILINHBI

O6beMm
Bun yueOHoii paboTh B 3aderHbIX equ- | B akamemuueckux

HUTIAX qacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 3 108
10 y4eOHOMY ILIAHY
AyAUTOpPHBIE 3aHATHS: 15 48
Jlexruu (JIek) 0,5 16
[Tpaktuueckue 3anstus (I13) 1 32
JlaGopartopust - -
CamocrositeabHas padora (CP): 1,5 60
Jlpyrue BUJbI CaMOCTOSITEIbHOM paboThI 1,5 80
Bujx koHTpoOJIsI: 3a4eT / IK3aMeH 3ayeT

O6bem
Bujt yuebnoii pabotsl B 3auetnbix equ- | B actpoHoMmuue-

HUIAX CKHUX. yacax
OO01mast TPyA0eMKOCTh THCIMIIJIHHBI 3 81
10 y4eOHOMY ILIAHY
AyIMTOPHBIE 3aAHSITHS: 15 48
Jlexmm (Jlek) 0,5 12
IIpaktuueckue 3anstus (I113) 1 24
JlaGoparopust - -
CamocrositeabHas padora (CP): 1,5 45
Jlpyrue Bupl caMOCTOSTENIBHON paboThI 1,5 45
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3 3a4yer
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Dusznveckas xumus» (61.510)

1. Heap AMCUMIUIMHBI — PACKPBITH CMBICT OCHOBHBIX 3aKOHOB, YIPABIISIIOIIMX XOJOM XH-
MHUYECKOT0 Ipoliecca, MoKa3aTh 001acTU MPUJIOKEHUS ITUX 3aKOHOB M HaY4YMThb CTY/EHTa Ipa-
MOTHO IPUMEHATH UX MPH PEIICHUH KOHKPETHBIX TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4.

2. B pe3yabTaTe u3yueHusi Kypca « Du3nveckoil XUMHU» CTYAEHT 10JIKeH:

Obnadams cnenyronumu oomernpodeccnoHanbHbiMu KomneTeHImsaMu (OI1K):

—  CIOCOOHOCTBIO U TOTOBHOCTbH MCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
LUIUTHH B TpodeccroHanbHol aestenbHocty (OIMK-1);

— TOTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O COBPEMEHHOM (PU3NYecKoil KapTUHE MHUpa, IPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIeCTBA JJIsl IOHUMAaHUS OKpY)Karollle-
ro mupa u seienuit npupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BATh 3HAHHE O CTPOCHUU BEILIECTBA, MPUPOTA XUMUUYECKON CBA3H B
Pa3IMYHBIX KJaccax XMMUYECKHX COCIUHEHHI JJis TOHUMaHUsl CBOWCTB MaTepUajoB U Me-
XaHU3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAIONIMX B OKpyxaromieM mupe (OITK-3).

3namo:

— OCHOBHBIC 3aKOHBI (DM3MUECKON XUMHUHU, B3AaUMOCBSI3h (U3NICCKUX M XUMHYCCKHX XapaKTe-
PHUCTHK IpoIeCcCa;

— TyTU ONpENEeNIeHUs BKHEUIINX XapaKTEPUCTUK XUMUYECKOTO PaBHOBECHS (KOHCTAHTHI PaB-
HOBECHs, PABHOBECHOTO BBIXOJA MPOAYKTA, CTEIIEHU MPEBPAILICHUS MCXOJHBIX BEIIECTB) U
BIIUSTHUS PA3UYHBIX (PAKTOPOB HA CMEIICHUE XUMHUECKOTO PABHOBECHS;

— YCJIOBHS YCTaHOBJIEHHUS ()a30BBIX PABHOBECHH B OJIHO- M MHOTOKOMIIOHEHTHBIX CHCTEMaXx,
BO3MOXXHOCTH Pa3/ICJICHUs CIOKHBIX CUCTEM Ha COCTABIISIFOIINE KOMIIOHEHTHI;

— TEpMOJAMHAMUYECKOE OINMCAHUE CBOMCTB MICaIbHBIX U HEUACAIbHBIX PACTBOPOB, MOAXOIBI K
HaXO0KJICHUIO MapLUUATIbHBIX MOJISIPHBIX BEITMYUH KOMIIOHEHTOB PacTBOPA.

Ymems:

— TPUMEHATH TEOPETUYECKHE 3HAHHS U SKCIIEPUMEHTAIbHBIE METO/IbI HCCIeA0BaHus Pu3nde-
CKOM XMMUU TIPU pelIeHu NpodeCcCHOHATbHBIX 3a/1a4;

— TPOBOAUTH TEPMOJUHAMUYECKHE PACUEThl, OCYIIECTBIATh aHAIN3 U HA OCHOBE 3TOT0 JeNaTh
000CHOBaHHBIE BLIBOJIBI,

— TMpeACKa3blBaTh U HAXOAUTH ONTHUMAJIbHBIE YCJIOBHS MPOBEACHUS XMMUYECKOIO Mpolecca ¢
LEJIbIO MMOTYYEHUSI MAKCUMaAIbHO BO3MOXKHOT'O BBIX0/1a UHTEPECYIOIIETO MPOIYKTA;

— TPeACTaBIATH JIaHHBIE JTAOOPATOPHOTO MCCIeNOBaHMs B Tpaduueckoil opmMe U HaA OCHOBE
MOJIYYCHHBIX 3aBUCUMOCTEH OMPENEsTh COOTBETCTBYIOIIME TEPMOIUHAMUYECKUE U KHHE-

TUYECKHE XapaKTEPUCTUKH XUMUYECKON CUCTEMBI 1 XUMHYECKOT0 TPOLIECcCa;

— TPOBOJWTH aHAJIU3 M KPUTHUECKH OIICHWBATH TOJYYCHHBIC DKCIEPUMEHTAIbHBIC IaHHBIC,
000011aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKIX METOI0B (PM3HUECKON XUMUHU TSI PEIICHHs KOH-
KPETHBIX HCCIIEIOBATENbCKUX 33/1a4;

— HaBBIKAMU OTPEJICTICHUS COCTOSIHHUS PABHOBECHS W CaMOIIPOHM3BOJIHHOTO HANPABJICHHUS XH-
MHUYECKOT0 MPOoLIecca;

— TpueMaMu 00paOOTKH MOTYYSHHBIX ONBITHBIX TaHHBIX IS BBISBICHUS U YCTAHOBJICHUS B3a-
UMOCBSI3eH MEXy TEPMOJIMHAMUYECKIMH CBOWCTBaMHU U (U3NYECKUMHU MapaMeTpaMu IMpo-
ecca;

— 3HaHUSMH OCHOBHBIX 3aKOHOB (PU3MYECKON XUMHH IJI COAEpXKATeIbHON WHTEpIIpeTalun
TEPMOJIMHAMUYECKUX PACUETOB;

3. Kparkoe cogep:xaHue TUCHMILIHHBI
XumMHYecKasi TepMOANHAMUKA. 1-blii U 2-01 3aKOHBI TEPMOJMHAMUKH, nocTynar [lnan-
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Ka. B3auMocBsA3b TEII0THI, pabOThl U U3MEHEHUsI BHYTPEHHEH SHEPIruy B IpoLieccax ¢ ydyacTueM
UAeanbHOro ra3a. TemnoéMKocTh TBEPABIX. JKuAKuUX M ra3o000pa3HbIX BEIIECTB. TepMOXUMUSL.
Beruucnenue temnoBeix 3¢ (peKToB XUMUYECKUX peakluii, mpoueccoB (a30BbIX MEPEX00B, pac-
TBOPEHHS U IPYTUX (PU3NKO-XUMHUECKUX MporeccoB. JHeprus [ ndoca u sneprus I'enbmrosbia
KaK KpUTEpHM HalpaBJICHUS XUMHUYECKOro nporecca. Pacuér abcomroTHOM sHTponuu. XUMuye-
ckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECUS U METOJbI €€ pacuyéra U dKCIEPUMEH-
TaJbHOIO ONpeZciIeHUs. PaBHOBECHBIN BBIXOJ IPOIYKTA, BIWSHUE AABICHUSA, TEMIIEPATYpBI,
INPUMECH MHEPTHOTO ra3a Ha PAaBHOBECHBIH BBIXOJ. YpaBHEHHS HM30TepMbl U U300apbl Bant-
['opda. Cratuctuyeckas TepmoauHamuka. Pacu€r TepMmonmHamuueckux (yHKUMH Ha Oasze
IIPEACTABJICHUM O CyMME 10 COCTOSTHUSIM.

®a3oBblec paBHOBeECHSI B 0JHOKOMIIOHEHTHBIX cucTeMax. Pa3zoBble nepexos! u (azo-
Bas JuarpaMma COCTOSIHUA JUIsl OJHOKOMIIOHEHTHBIX CUCTeM. TpoiiHas Touka. YpaBHeHue Kiia-
nenpoHa-Knaysnyca. 3aBUCMMOCTD JaBJIEHUS HACBIIEHHOTO Mapa oT TemrnepaTrypsl. Onpezene-
HHUE TePMOJMHAMHUYECKUX (QYHKIMHI Tporiecca Ga3oBoro nepexona. Kputuueckas remmneparypa.

TepMmoannamuyeckas Teopusi pactBopoB. Kiaccudukamnus pactBopoB. CriocoObl Bbl-
paxkeHust coctaBa pactBopa. [lapiuanbHbie MoJsipHble BeUYUHbL. Y paBHeHUs [ '1006ca-/{rorema.
WneanbHble pacTBopbl. TepMoanHaMuueckue (QyHKIMM CMEIICHUs Ul MJI€aJIbHBIX PacTBOPOB,
3akoH Payns. IIpenenbHo-pa3daBiieHHbIe pacTBOPHI, 3akoH ['eHpu. HenneansHble pacTBOpbI, IO-
JIO’KUTENIBHBIE U OTPULIATEIIbHBIE OTKIOHEHNUS OT 3akoHa Payis. TepMoanHaMuueckoe onrucaHue
HEUICaJIbHBIX PACTBOPOB, aKTUBHOCTb, K03(puuneHt aktuBHOcTH. KosuimratuBHble cBOWCTBa
pPacTBOPOB HEJIETYyYUX BEIIECTB B jeTydyeM pactBopurene. Kpuockomnus, 30ymmmockonus. Oc-
MOC, OCMOTHYECKOE JIaBJICHHE.

®a3oBbl¢ PABHOBECHS B MHOIOKOMIIOHCHTHBIX cHCTeMaXx. /[uarpammsel «naBiieHueE-
COCTaB», «TEMIIepaTypa-CoOCTaB», «COCTaB I1apa-COCTaB XUIAKOCTWU» JUI1 WICAIBHBIX U HEUZe-
IbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Azeorponus. PU3NKO-XUMHUYECKHE OCHOBBI
paszeneHus KUAKUX cMmecel, pexktuukanus. OU3NKO-XUMUYECKUH M TEPMHUECKUNM aHaIM3.
PaznuuHble TUITBI JUarpaMm MmiiaBkocTu. DBTekTHKa. [IpaBuio ¢a3 u nmpaBuiio peryara.

4. O0beM y4eOHOH JUCIUIJIMHBI

B 3a4YC¢THBIX €11~

Buabi yueOHoii padorsl B aKaJeM. yacax

HHI[AX
O01mas TpyA0eMKOCTb IMCHUILIHHBI 110 Y4eOHOMY 50 180
IUIAHY ’

AyAUTOpPHBIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeanHas padora (CP): 2,22 80

Buj koHTpOJISA: 3a4eT / IK3aMeH

sk3ameH (1,0)

3k3ameH (36)

Buabl yuedHoii padorsl

B 3a4€THbIX €M~

B ACTPOHOM. 4a-

HHIAX cax
OO6masi TpyA0eMKOCTh TUCIIHIIJIHHBI M0 Y4eOHOMY 50 135
IUIAHY ’
AYAUTOPHBIE 3aHATHSL: 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktnueckue 3ansatus (I13) 0,89 24
CamocrositeabHas padora (CP): 2,22 60

Buja koHTpOJISi: 3a4eT / IK3aMeH

sk3ameH (1,0)

3Kk3amMeH (27)
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AHHOTaNUs padoyeil NPOrpaMMbl JUCHUILIIHHBI
«Konnouanas xumus» (b1.6.11)

1. Ieab IMCHMIVIMHBI — O3HAKOMJICHUE CTYIEHTOB C OCHOBAMM TEPMOJUHAMUKH I10-
BEPXHOCTHBIX SIBJIEHUH, CIOCOOAMU MOJIYYEHUS U BaKHEHIIIMMH CBOMCTBAMU JIUCIIEPCHBIX CH-
CTEM.

2. B pesyabTare u3y4eHusi AUCUMIIMHBI CTYEHT J0JIKEH
3Hamy:

OCHOBHBIE ITOHATHUS U COOTHOILIEHUSI TEPMOJAMHAMUKH ITOBEPXHOCTHBIX ABJIEHUH (TEpMO-
JUHAMHKa IOBEPXHOCTHOTO CJI0s; aAre3us, CMaYuBaHUE U PACTCKaHUE JKUIAKOCTEH; JUCTIEPC-
HOCTb M TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; a/ICOPOLIMs Ta30B U MapoB, aAcOPOIUs U3 pacTBO-
pos);

OCHOBHBIE METO/IbI MOJTYUYEHUS IUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOICTBA AMCIIEPCHBIX CUCTEM (3JIEKTPOIOBEPXHOCTHBIE CBOMCTBA; KUHETUYE-
CKHE U ONTUYECKHE CBOMCTBA; CBOMCTBA PaCTBOPOB KOJUIOMHBIX IOBEPXHOCTHO-aKTUBHBIX BE-
IECTB);

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

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

ymemo:

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

enademy:

METOJJaMU U3MEPEHMSI IOBEPXHOCTHOI'O HATSKEHUSI, KPaeBOT'0 YIJla, BEIMUMUHBI a1cOpOLIUU
U yJeJIbHOW MOBEPXHOCTH, BSI3KOCTH, KPUTUYECKOIH KOHLIEHTPALIMK MULEII000pa30BaHus, dJeK-
TPOKMHETUYECKOI0 MOTEHIMANIA; METOJAaMU INPOBEICHUS NHMCIEPCHOHHOIO aHalW3a, CUHTE3a
JUCIIEPCHBIX CUCTEM U OLICHKHU MX arperaTuBHON YCTOMYMBOCTH.

Wzyuenne muctumuinibel «KommonaHas XuMus» CrocoOCTBYeT (OPMHPOBAHUIO CIETYIO-
mmx obmenpodeccruonanbubix kommnereniuii: OIIK-1, OIIK-2, OITK-3.

3. Kparkoe coaep:kanue JUCHUNIIHHBI
Monyns 1. [Ipeamer u npu3Haku 00bEKTOB KOJUIOMIHOW XUMUHU

Konnmounnas xumusi - Hayka O TIOBEPXHOCTHBIX SIBIEHUSX M AMCIEPCHBIX cuctemax. Oc-
HOBHBIE TPU3HAKU JUCIEPCHBIX CHUCTEM - TFE€TEPOr€HHOCTh M IUCIIEPCHOCTB; MOBEPXHOCTHAs
SHEprusl; KOJWYECTBEHHbIE XapaKTEpUCTHKHU aucnepcHocTH. Kiaccudukanus AUCIEpCHBIX CH-
CTEM.

Monyns 2. TepMoaHaMHKa TOBEPXHOCTHBIX SIBJICHUMN

OO0mas xapakTepucTUKa MOBEPXHOCTHOM 3Hepruu. [loBepxHOCTHOE HATsKEeHUE. YpaBHe-
Hue ['mb6ca-I'eapmronbia sl BHYTpEHHEH YIelIbHON MOBEPXHOCTHON 3HEpruu (MOJHOU Mo-
BEPXHOCTHOW YHEPTHUN).

Metoa n30eITkOB ['n60ca. @yHnameHTanbHOE ajicopOLnoHHoe ypaBHeHue I 'n6oca. Yact-
HOE BbIpakeHHEe ypaBHeHHs [nO0ca. [ToBepXHOCTHO-aKTHBHBIE U MOBEPXHOCTHO-MHAKTHBHbBIE
BEIIECTBA.

Anres3us u xore3us. YpaBHenue [lrorpe miig pabotel aare3un. CmaunBanue, 3akoH IOHra.
VYpasuenue [lronpe-FOnra. Pacrexanue »xuakocteid, ko3dduuueHt pacrekanus mno l'apkuscy.
Dddext Mapanronu, npaBuiio AHTOHOBA.

[TpaBuno ¢a3 ['nb66ca n nucnepcHoCTh. BinsHne KpUBU3HBI OBEPXHOCTH Ha BHYTPEHHEE
nasnenue ten (ypaBHenue Jlammaca). Kamumnspasie spinenusi. Ypasuenue KenpBuna. Brnusaune
JUCIIEPCHOCTH Ha paCTBOPUMOCTH, KOHCTAHTY PAaBHOBECHS XMMHMUECKON pEeaKkluy, TEMIIEPATYPY
¢dazoBoro nepexosa.

MeToap! oy4yeHHus AUCIEPCHBIX CUCTeM. YpaBHeHHe PeOunaepa as paboThl qucnepru-
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poBanus. Dddext PeOunnepa. 'omorenHas u rereporeHHas KonaeHncanus. Heprus [ mdoca o6-
pa3oBaHUs 3apobiiia HOBOH (a3el. Kunetnka oOpa3zoBaHus HOBOH (a3bl.
Monynb 3. AncopOIMOHHBIE PABHOBECHS

[Tpupona ancopOUMOHHBIX cuil. AncopOuus ra3oB U MapoB Ha OAHOPOJHON MOBEPXHOCTH.
3akon ['eapu. Mogenp u ypaBuenue Jlearmiopa. Teopust monumosiekysipHoi agcopoumnu bpy-
Hayspa, Ommera, Temiepa (bIT). Onpenenenne yaenbHoM moBepxHoctu MetoioM bIT.

AncopOuust ra30B U apoB Ha NOPUCTHIX Martepuanax. Kinaccudukanus nop no younuny.
Teopust KamUJUTIPHOW KOHIEHCAITMH. PacdeT nHTerpaiibHON U quddepeHnaIbHON KPUBBIX pac-
npeJeneHus 0obeMa mop 1Mo pasmMepam.

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

AncopOuus MOBEpXHOCTHO-aKTUBHBIX BemiecTB. [IpaBuio Jlrokio - TpayGe. 3aBUCUMOCTh
MIOBEPXHOCTHOT'O HATSKEHUS OT cocTaBa pacTBopa. Y paBHeHue lllumkoBckoro. YpaBHeHus co-
CTOSIHMSI Ta3000pa3HBIX MOBEPXHOCTHBIX (a4COPOLIMOHHBIX) IUIEHOK. Beckl JIenrmiopa.

Mogyns 4. DnekTpruiecKue sIBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pa3zoBaHus ABOWHOTO aekrpudeckoro cios (A3C). Ypasuenus Jlunnma-
Ha. DnekTpokanmwuisipHble KpuBble. Teopun crpoenus [IIC. Pemenue ypaBuenus Ilyaccona-
bonbumana mia quddysuoit yactu [I3C. 1D3C no teopuu LlltepHa, nepe3apsiika MOBEPXHOCTH.

DNEKTPOKUHETUYECKUE SIBICHUS, HJIEKTPOKMHETUUECKUN NOTEeHUuan. YpaBHeHue ['eabM-
ronpia-CMOITyXOBCKOTO JJISl 3JIEKTPOOCMOCa U 3NIeKTpodopesa.

Mopyns 5. Kunernueckue cBOKWCTBA TUCIEPCHBIX CUCTEM

CBsi3b CKOPOCTH OCaXJICHUS YaCTHUI[ C UX pa3MepoM. Y cnoBus cobmoaeHus 3akona CTok-
ca. CelMMEHTAIIMOHHBIN aHaIU3 MOJIUANUCIEPCHBIX cucTeM. KpuBble pacnpeneneHus: 4acTull 1o
pasmepam. IIpupona GpoyHOBCKOro ABMKeHHs. 3akoH OifHmTelHa - CMmomyxoBckoro. Cren-
CTBUSI U3 TEOPUU OpPOYHOBCKOTO NBIKeHUS. CeauMeHTalnoHHO-IU(Gy3nOHHOE paBHOBECHUE,
TUIICOMETPUUYECKUN 3aKOH.

Mopnynb 6. ArperaTuBHasi yCTOMUMBOCTD U KOATrYJISIUS AUCIIEPCHBIX CUCTEM

CenuMeHTAIIMOHHAS U arperaTUBHAas YCTOMYUBOCTH cucTeM. JlnodunpHbie u muodoOHbIE
cucrembl. Kputepuii nmuodunsnoctu no Pebunaepy-lllykuny. JlnopunbHble AucnepcHble CH-
ctembl. Kiaccudukaiusi TOBepXHOCTHO-aKTUBHBIX BEIIECTB. TepMOIMHAMUKA U MEXaHU3M MHU-
nemtoodpazopanusd. Crtpoenne munenna [TAB. ComoOunmszanus. Kputudeckas koHUEHTpanus
MUIIEII000pa30BaHMsI, METO/IbI €€ OIpeIeIICHUS.

JInodobusie nucnepcHbie cuctemMbl. DaKTOPBI YCTOMUMBOCTH THMO(OOHBIX CUCTEM. BBICT-
past u MeaneHHas koarynsuusa. Kuneruka xoarymsuuu no CMOJIyXOBCKOMY. 3aBUCUMOCTh YUCIIA
YacTULl pa3HOro nopsiaka oT BpeMeHH. OCHOBHbIE moOJokeHus Teopuu Jlepsruna, Jlangay,
®epgest, OBepoOeka ([AJIDO). PacknmauBaroiee naBieHne U ero coctapistomue. O6miee ypas-
HEHUE JUIsl SHEPTUM B3aUMOJEHCTBUS OUCIEPCHBIX YacTull. [loTeHlManbHbIe KPUBBIE B3aUMO-
JecTBUA YyacTull. HelTpann3anronHas U KOHUEHTpamonHas koaryisuus. [Ipasuno lynbie-
Iapau.

Monyns 7. CTpyKkTypooOpa3oBaHuE U CTPYKTYPHO-MEXaHUUECKHE CBOMCTBA IUCTIEPCHBIX CH-
CTEM

Tunsl cTpykTyp, 00pasyroumxcs B AUCIEPCHBIX CUCTeMax. B3auMocCBsI3b MeXAy BUIOM
MOTEHIIMaIbHONU KpUBOHl B3auMmoeiicTBus yactull (o teopun JJIDPO) u THTIOM BO3HHMKAIOIIMX
cTpyKTyp. KoarynsinoHHO-TUKCOTPOINHBIE U KOHAEHCAMOHHO-KPUCTAIIIN3AMOHHbBIE CTPYKTY-
PBI.

Peonornueckuii MeToj ucciaenoBaHusl AUCTIEPCHBIX cucTeM. OCHOBHBIE TOHSATHS U HJE-
aJIbHBIE 3aKOHBI PEOJIOrul. MoaenupoBaHue pe0JIOTHYECKUX CBONCTB TEII.

Knaccudukanusi 1ucriepcHbIX CHUCTEM IO CTPYKTYPHO-MEXaHWYECKUM CBOWCTBaM. Bssz-
KOCTb HJKHX arperaTUBHO YCTOMUYMBBIX JAUCIIEPCHBIX CUCTEM. Y paBHEHMs OWHIITeNHa, [ITay-
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nuHrepa, Mapka - XayBuHKa. Peosornueckue CBOMCTBA CTPYKTYPUPOBAHHBIX KUAKOOOPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.
4. O0beM yueOHOM JUCUMIIJIMHBI

Oo0bem
Buabl yueOHoli padoThl
B 3aueTHBIX B akageMmuuyeckux
eTMHHIAX yacax
OO0wmast TpyA0eMKOCTh 1M CHHILIHHBI 5 180
10 y4eOHOMY IIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 64
Jlexmn (Jlek) 0,89 32
[Tpaktuueckue 3austus (I13) - -
JlaGopaTtopHubie padoTs (JIP) 0,89 32
CamocrositesbHas padora (CP) 2,22 80
IToaroToBka K J1abopaTopHBIM padoTaM 1,11 40
Jlpyrue BuapI caMOCTOSTENBHON pabOThI 1,11 40
Buj HTOroBOro KOHTPOJIs: IK3aMeH 1 36
Oo0bem
Buabl yueOHol padoThl
B 3auyeTHBIX B acTtponomuye-
eTMHHIAX CKHX Yacax
OO0mast TpyA0eMKOCTb M CHUILIHHBI 5 135
10 y4eOHOMY ILIAHY
AyAUTOpPHBbIE 3aHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
ITpakTnueckue 3anstus (I113) - -
JlaGopatopusie pabotsl (JIP) 0,89 24
CamocrositesbHas padora (CP) 2,22 60
IToarotoBka K 1ab0paTopHbIM paboTam 1,11 30
Jlpyrue BUJbI CaMOCTOSITEIbHOM pabOoThI 1,11 30
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH 1 27

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI

«AHAJINTHYECKAsA XUMHS U PU3MKO-XUMHUYecKHe MeToabl aHaau3a» (b1.5.12)
1. Heap AUCHUIIMHBI - TIPHOOpETEHNE O0YJAOIITUMUCS 3HAHUMA 110 OCHOBHBIM TPYIIIIaM METO-
JIOB XUMUYECKOTO aHajK3a, Hauboliee MHUPOKO MPUMEHSIEMBIX B MPOMBIIIECHHOCTH U UCCIEH0-
BaTEIbCKOU paboTe, a TakKe KOMIETEHITNH, HEOOXOANMBIX XUMUKAM-TEXHOJIOTaM BCEX CICIIH-
IBHOCTEH JIJ1sl pellleHNs] KOHKPETHBIX 33]1a4 XMMHUECKOT0 aHaJn3a.
2. TpeGoBanus K pe3yJibTaTaM OCBOCHHS JUCHMILIHUHbI
OBJIAJIETh CIEAYIOUUME ol1ienpodeccuoHanbHbpMI KommeTeHusaMu (OITK):
- CITOCOOHOCTBIO M TOTOBHOCTHIO HCTIOJB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JIHC-
IUIUTAH B TpodeccuoHanbHo aestenbHoctu (OITK-1);
- TOTOBHOCTBIO HCIIOJIH30BaTh 3HAHUS O CTPOCHHH BEIIECTBA, TPUPOJIE XMMHUIECKON CBSI3H B pa3-
JUYHBIX KJaccaX XMMUYECKUX COCIUHEHUN JJI1 TOHUMaHUsl CBOMCTB MaTEpHUAIOB U MEXaHHU3Ma
XUMHYECKHX TPOIIECCOB, MPOTEKANUX B okpyxkarorieM mupe (OITK-3);
3HaAmMb:
OCHOBHbI€ MTOHATHS, TEPMHUHBI, METObI U PUEMBI KAUECTBEHHOTO U KOJIMYECTBEHHOTO
XUMHUYECKOTO aHaIn3a, TEOPUI0 XUMUYECKUX M (U3MKO-XUMHUYECKHX METOJOB aHaIu3a, MpHH-
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UIBl pabOTHl OCHOBHBIX IPUOOPOB B PU3UKO-XUMUYECKUX METO/AX;

ymembw:

NPUMEHSTh NMPUOOPETEHHbIE MPAKTUYECKHUE HABBIKM B MPOPECCHOHATBHON ACSITENbHOCTH JUIS
pellIeHNs] KOHKPETHBIX 3a/1a4; BJIaJe€Th: IOHUMAHUEM LI€JIEH U aJITOPUTMOB XUMHUYECKOTO aHaJIH-
3a, crmoco0aMu pelieHus] aHATUTUYECKUX 3a/1a4, OLIEHKOW BO3MOKHOCTEH Ka)/I0ro METoja aHa-
7133, OCHOBAMU METPOJIOTUYECKOM OLIEHKH PE3yJbTAaTOB KOJIMYECTBEHHOIO XMMHMUYECKOTO aHa-
u3a;

enademp:

MOHMMAaHUEM LeJIeH U alTOpPUTMOB XMMHUYECKOTO aHalln3a, CIOCO0aMH PEIICHHs aHATUTHUECKUX
3a/1a4, OLIEHKON BO3MOXKHOCTEHM Ka)K0ro METO/Aa aHaJIn3a, OCHOBAMU METPOJIOTMYECKON OLEHKU
PEe3yNbTAaTOB KOJIMUYECTBEHHOIO XUMHUUYECKOTO aHAJIN3A;

uMems npeocmaeneHue O €IUHON JIOTUKE XMMHUYECKOTO aHAJM3a, O MHOT0OOpa3svH METOIOB
XMMUYECKOIO aHaJIM3a U O KOHTPOJIE KauyecTBa PE3yJIbTATOB KOJIMYECTBEHHOTO XUMHUYECKOIO
aHayu3a.

3. Conep:kanue QM CHUATNINHbBI

Beenenue. Ilonstue 06 ananutuueckodl xumun (AX) Kak 0 cucTeMe 3HAHUN, MO3BOJIAIOILEH
YCTaHOBUThH KAYECTBEHHBIN M KOJMYECTBEHHBIN cOCTaB BenlecTBa. 3agaun AX. AHaITUTUYECKUN
CHUTHAJI KaK HOCUTENh KAYeCTBEHHON M KOJMYECTBEHHON MH(pOopManuu 00 o0bekTe aHanm3a. [1o-
HATHE 0 TPoO00TOOPE U MpodonoaroToBke. OCHOBHbBIE TPeOOBAHMUS, IPEABABIAEMbIE K METOaM
XUMHUUYECKOI'0 aHaJu3a. Y CJIOBUSI BBIIOJHEHUS ONpeeneHnid. AHanuTuaeckas GopMa, aHaIUuTH-
YecKHue MPU3HAKU. AHATUTUYECKUE KIaCCU(PUKAIIMN KATHOHOB U AaHHOHOB.

Cucremarnueckuid u ApoOHBINA aHanu3. CoOBpeMEHHBIE METOIbl MICHTH()HUKAINN JIEMEHTOB U
coeMHeHU. OpraHMyecKre aHAIUTHUYECKUE PEareHThl B aHAIN3€ HEOPTaHMYECKUX BEILECTB.
PaBHOBecusl B aHATMTUYECKUX TOMOTEHHBIX U I'€TePOreHHbIX cucTteMax. OCHOBHBIE THIIBI peak-
1uH, npuMeHsAeMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE, OKHCIEHUE- BOCCTAHOBIICHHE,
KOMILIEKCOOOpa3oBaHue, ocaxaeHne). Onrucanue paBHOBECHS aHATUTHYECKUX PEAKIUA C TO-
MOIIbI0 KOHCTAHT pPaBHOBECHS. YUeT MOOOYHBIX PEaKIUil C TOMOIIIBIO armapara yCIOBHBIX KOH-
CTaHT paBHOBecHUs. Vcronb30BaHNE YCIOBHBIX KOHCTAHT PaBHOBECHS I ONTHUMMU3AIMM aHAJIH-
TUYECKHUX PEAKIUN U MPAKTUUYECKUX YCIOBUN MX BBINOJHEHHS. OCHOBBI METOJIOB KOJIMYECTBEH-
HOT'O XMMHUYECKOr0 aHanu3a. MeTo bl KOJIMYECTBEHHOT0 aHalin3a. TpeOoBaHus, NPeabsBIsEMbIe
K XMMHUYECKUM PEAKLHUSAM, HCIOIb3YEMBIM B XMMHUYECKOM aHaIM3€. DTalbl KOJUYECTBEHHOTO
aHainuza. [loHaTre o rpaBUMETpHUYECKOM aHaiu3e. TeopeTHueckue OCHOBBI THTPUMETPUUYECKOTO
ananuza. [Ipuemsl TuTpoBanus. Pacyets! B Tutpumerpun. ['paduueckoe orobpakeHue mpoiecca
TUTpoBaHus. CKayoK TUTPOBAHUS, TOUKA IKBUBAJICHTHOCTH, KOHEYHAas TOYKa TUTpoBaHud. [lep-
BUYHBIC U BTOPUYHBIE CTAHIAPTHI. METO] KUCTIOTHO-OCHOBHOTO TUTPOBaHUs. BbIOOp KHCIOTHO-
OCHOBHOTO MHAMKaTopa. IIpumeps! onpenenennii. MeTonbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO
TUTpoBaHUA. OKHUCIUTEIBHO- BOCCTAHOBHUTENbHBIM MOTeHUHAN. DakTOphl, BIMSIONIME HAa €ro
BeIUM4YUHy. YpaBHeHue HepHcera.

Iepmanranatomerpus. Mogomerpust. ONTUMHU3AINS YCIOBHIT onpenenenus. MeTos KOMIUIeK-
COHOMETPHUYECKOT0 TUTpoBaHUs. OCOOEHHOCTH peakIMii KOMILIeKcooOpa3oBaHus (xenaToolOpa-
30BaHMs) HOHOB MeTaiuioB ¢ DJ[TA. BbiOop onTUMaIbHBIX YCIOBHI KOMILUIEKCOHOMETPUUYECKO-
ro TUTpoBaHusA. TUTpoBaHHE MO METOAY OCaXJIeHHUsA. MeTposornyeckas OLIEHKa pe3ysIbTaToB
aHanu3a. VMIHIMKaTOpHbIE U MHCTPYMEHTAJIbHbIE CIIOCOOBI YCTAaHOBJIEHUS TOYEK HKBUBAJIEHTHO-
CTH.

Beenenne B Qu3MKO-XMMHYECKHE (MHCTPYMEHTAlbHbIE) METOAbl XHMHUYECKOTO aHaiu3a
(MMXA-OXMA). Knaccudpukanus (GpU3NKO-XUMUYECKHX METOJOB aHAW3a. AHAIUTHYECKUI
CUTHaJ Kak MH(opMmaThBHasl (QyHKIHMS cOCTaBa BellecTBa. MeTo/bl KOJUYECTBEHHBIX H3MeEpe-
Huii B ®XMA, ux xapakrepucTtuka. AHAIUTUUECKHE U METPOJIOTHYECKUE XapaKTEPUCTUKU Me-
TOAMK ONPEEICHUSI.
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4. Pa3zgennl AMCHUININHBI 1 BUALI 3aHATHIA

Bunbr yueOHOM paboThI O6bem

B 3auer-

B akanemuue- B actponomuue-
HBIX €/11-
CKHX Yacax CKHX 4Yacax
HUIAX

O01mas Tpya0eMKOCTh 4 144 108
JUCIUITUHBI 10 Y4eOHOMY IUIAHY
AY/JAUTOPHBIE 3aHATHSL: 2 64 48
Jlexumm (Jlek) 0,5 16 12
Jlaboparopusie pabots (JIP) 1,5 48 36
CamocrositesibHas padora (CP) 2 60 45
CamocTosiTeTbHOE U3YUCHHE 5 60 45

pas3aciioB AUCHUIIIIMHBI

By MTOroBOro KOHTpOJISA: 3a4eT € OLeH-
Koii (3.0.)

AHHOTaus padoyel NPorpaMMsbl M CHHUIIJIMHbI
«nxenepunas rpapuxa» (b1.6.13)
1. Hesb AMCHMILVIMHBI - HAYYUTh CTYJCHTOB BBIIIOJHEHUIO U UTEHUIO YEPTEXKEN U paBUiIaM U
YCIIOBHOCTSAM, TPUMEHSeMbIM 1pu 3ToM (ctangaptam ECKJ).
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHHUIIUHBI
BrInmyckHHK 1O HampaBlieHUIO MOAroToBKH OakanaBpoB:18.03.01. «XuMuyeckass TEXHOIOTHSD ,
JOJDKEH 00naaate crneayommuMu  oomekyabTypabivu (OK) , odmenpodeccnonansapivu (OI1K)
u npodeccuonansubiMu (ITK) komnereHmsmMu:
2.1.00meKyIbTypHBIC:
- CMOCOOEH K caMoopraHu3anuy u camoodpaszosanmuto (OK-7).
2.2. O6menpodeccuoHaIbHBIC:
- BJIaIeET OCHOBHBIMH METO/AAaMH, CIIOCO0aMM M CPEICTBAMM MOIY4YEHUs, XpaHEeHUs, lepepadboT-
K1 UH(GOpMaIuy, HaBbIKaMU pabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM YIpPaBIE€HUS UHPOpMAIIK-
eii (OIIK-5).
2.3.IlpodeccronanbHble:
2.3.1. IIpon3BOACTBEHHO-TEXHOJIOTUUYECKAS ACSITEIBHOCTD:
- CMOCOOCH aHAIM3UPOBATh TEXHUYECKYIO JokyMeHTaruio (I1K-9).
B pe3ynbrare u3ydeHus AUCHUILUIMHBI OaKaIaBp JA0JKEH
3HATh:
- cr1ocoObl 0TOOpakeHUs MPOCTPAHCTBEHHBIX (POPM Ha IIIOCKOCTH;
- IpaBWJIa U YCJIOBHOCTH MPY BHIMOJIHEHUH YepTexKel;
- BUJIBI U3/I€TMI U KOHCTPYKTOPCKUX JOKYMEHTOB;
- Ha YPOBHE IPE/ICTABICHUS XapaKTEPUCTUKU (DOPMBI M IOBEPXHOCTH U3JIEIHI;
yMeThb:
- BBINIOJIHATh ¥ UNTATh YEPTEKU TEXHUYECKUX U3JIETHH ¢ yUeTOM JEHCTBYIOIUX CTaHIapTOB;
- BBITOJIHAT M YUTATh CXEMbI TEXHOJIOTMUYECKUX MPOIIECCOB;
- MCII0JIb30BATh CPE/ICTBA KOMIBIOTEPHOM TpaduKH Ui U3TOTOBICHUS YepTexkKeil.
BJIaJeTh:
- crocobamu U MprueMaMu U300pakeHus MPEeIMETOB Ha TUIOCKOCTH;
- rpaduueckoit cucremoii «Kommacy.
3. Kpartkoe cogep:xanue JUCUMIIHMHbBI
[TporpamMma AMCHUIUIMHBI BKIIOYAET B ce0s 3 MOy
Monayas 1. U3aemst 1 KOHCTPYKTOPCKHE TOKYMEHThI.
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1.1. Buabl u3ejimii 1 KOHCTPYKTOPCKHUX IOKYMEHTOB.

Buner m3nenuii mo 'OCT: nmeranb, cOOpodHasi eIUHUIA, KOMIUIEKC, KOMIUIEKT. BHIIbI
KOHCTPYKTOPCKHUX JIOKYMEHTOB: YEPTEX JeTanu, COOpPOYHBINH uyepTex, depTex oOILIero BHIA,
cnenudukanus, cxema. Ludpbl KOHCTPYKTOPCKUX AOKYMEHTOB. KpaTkue cBeleHUS O CTpOH-
TEJIbHBIX YepTexkKax.

1.2. Cxembl.

Knaccudukanus cxem no Bugam u tunam. O6o3zHayenue cxem. [IpaBuiia BbIMOTHEHUS
CTPYKTYPHBIX U MIPUHIUITUATIBHBIX TEXHOJIOTHUECKUX cXeM. CXeMbI pacrionoKeHus.

1.3. ApmaTtypa Tpy0oOnpoBo0oB.

Krnaccudukanus apmaTypsl TpyOOIIPOBOJOB 1O HA3HAYCHUIO, MO THUITY MEPEKPHITHS TO-
ToKa paboueil cpespl, Mo crnoco0y NPUCOEAUHEHHUS K TPYOOIIPOBOY, 10 CIIOCO0Y repMeTH3alun
HITTUHACIIA.

1.4. Icku3bl M TeXHUYECKUE PUCYHKH JIeTaleil.

[TocnenoBaTenbHOCTD BBIMOJHEHUSI M300paKEHUI JEeTaau: BBHIOOpP TIABHOTO HM300paxe-
HUS; OMpejelieHne HeoOXOJUMOro KOJMYeCTBa M300pa)KEHUil; MOArOTOBKA MOJs YepTexa K
M300paKCHUIO JCeTalld; U300paKEHNE OCHOBHBIX BHEUIHUX M BHYTPEHHUX OUEpPTaHUU JCTallu.
OOmep neTanu Npu BBIOJIHEHUU €€ 3cKu3a ¢ HaTypbl. OdopmiieHne YepTexkei 1 ICKU30B JIeTa-
neit. [IpaBwia BEIMOTHEHHUS ¥ 0(OPMIICHHS TEXHUYECKUX PUCYHKOB. O003HAYCHHS MAaTEPHUATIOB.

Moayas 2. CoenuHeHns 1eTajieu.

2.1. Pe3n00BBIe U31eJHs U COeTUHEHUS.

Pe3nOb1: 0oOpa3oBaHue, Kiaccuukamus, H300pakeHHe W 0003HAUCHHE Ha YEpPTEKeE.
Cranpaptabie pe3rOoBble u3nenus. Onpenenenue pe3nObl u3mepeHueM. CoeMHEHUS aeTanei
6onToM U mNuIbKoil. Pe3srboBbie TpyOHBIE coenuuenus. LlankoBbie coequHeHUSI.

2.2. N300pa:keHusi coeJUHEHHUI JeTaJieil.

Onannesble coequHeHus. Llnuiessie u mmoHouHsle coequHeHus. CoeauHeHus mTud-
TOM U WIUIMHTOM. Hepa3bemHble cOeMHEHMs JeTalieli: cBapka, Maiika, CKJIeHUBaHHE, 0OBallb-
LIOBKA, pa3BaJIbIIOBKA, COCIMHEHHE 3aKJICTIKOM.

2.3. 'eomeTpruecKkue XapaKTepuCTUKH ()OPMbI H IOBEPXHOCTH U3/eJIMId.

Pa3mepsl, npaBuiia ux HaHECEHHs] Ha yepTexe. Pa3zMepbl MCIIOMHUTENbHBIE U CIIPABOY-
Hble, rabapuTHBIC, KOOPIAUHUPYIONIME W 4YacTHBIC. ba3pl M3MepuTenbHbIe, KOHCTPYKTOPCKHE,
TEXHOJIOTHYECKHe, BcroMoraTtenbHble. Hanecenue pasmepoB ot 6a3. [IpenenpHble OTKIOHEHUS
pa3MepoB TIIAJIKUX HWJIMHIPUYECKUX TMOBEPXHOCTEH, TOMYCKH, MOocaiaku. JlOmycku U mocaaku
Uit ietaneit ¢ pe3pooit. lllepoxoBaTocTh MOBEpXHOCTEH AeTaseil, mapameTpsl MIEPOXOBATOCTH,
IIpaBUJia HAHECEHUsI [TapaMeTPOB LIEPOXOBATOCTH MOBEPXHOCTEN Ha uepTexe. [IpenenbHbie OT-
KJIOHEHUS (DOPMBI U pACTIONOKEHUSI.

Mopnyas 3. YUepTeaxn cO0POYHBIX eIHHULL. JJIEMEHThI KOMIIBIOTEPHOH rpadguKu.

3.1.YepTeku cOOPOUYHBIX €IMHHUIL.

[IpaBuia BeIMONMHEHUS U OPOPMIICHUS COOPOYHOTO YepTeka: BHIOOP IIIaBHOTO M300pa-
KEHUS, OMpEACNICHHE KOJMYECTBA M300pKEHHUM, HAHECEHHWE HOMEpOB IO3WIINI, HaHECEHUE
pa3MepoB (TabapHUTHBIE, YCTAHOBOYHBIE, PUCOCTUHUTENBHBIE, dKCIUTyaTalmonnslie). Crnenndu-
kauusd. [IpaBuina BeInoaHeHUs U 0pOpMIIEHHS YepTeka 001Iero Buja.

3.2. leraqupoBaHue YepTesked COOPOYHBIX eIMHMIL.

[IpaBuna neranupoBaHus YepTeKel COOPOUHBIX €NUHHMII. BRITTONIHEHHE YepTexeld 1 TeX-
HUYECKUX PUCYHKOB JIETaJICH.

3.3. Di1eMeHThI KOMIILIOTEPHOH rpaguKu.

KommerotepHas rpaduka u pemaemsie ero 3aaauu. ['paduueckne 0ObEKThI, MPUMUTHUBBI,
aTpulyThl, cuHTe3 M300pakeHus. [Ipencrasienue BuaeonHGopMaluu U €€ MallliHHas TeHepa-
rusi. CoBpeMeHHBIE CTaHIAPThl KOMIBIOTEPHOH rpaduku, rpaduueckue s3bIKu ¥ MeTadaiibl.
Peanuzamus anmapaTHbeIX Moaynel rpadudeckor cucteMbl. OCHOBHBIE TpadyUueCKHe allrOPUTMBI
Ha TUIOCKOCTH U B TIpOCTpaHCTBe. [Iporpammubie TpadidecKue CUCTEMbI U UX IIPUMEHEHHE.
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4. O0beM y4eOHOMH JUCHUIJIMHBI

Bupl yueOHO# nesTenbHOCTH B 3aueTHBIX B akan. B acTtpornomuu.
eIUHHIIAX yacax yacax
O0mass TpPy10eMKOCTh JAUCHUILUIMHBI 10 4 144 108
y4eOHOMY ILIaHY
AY/JAUTOPHBIE 3aHATHSL: 1,33 48 36
Jlexumu (nex.) 0,44 16 12
[Ipaktuueckue 3austus (I13) 0,67 24 18
JlaGopaTtopust 0,22 8 6
CamocTosTenpHas padora: 2,335 84 63
Kypcogas pabora 1 36 27
PacuerHo-Tpaduueckue paboTh 0,75 27 20,25
[ToaroroBka K KOHTPOJIBHBIM paboTam 0,25 9 6,75
Jlpyrue BUIbI CAMOCTOSITEILHOM PabOTHI 0,335 12 9
IloaroroBka u ciaya 3ayera 0,335 12 9
Bun utoroBoro KOHTpOJIst 3aueT ¢ OLEeHKOI

1.

AHHOTaNuA padoyeil MPOrpaMMbl JHUCUUIIMHBI
«IIpukaaanas mexanuka» (b1.b5.14)
ean 1 3a7a4u U CHUATLINHBI

Heab AMCHUNIMHBI - HAYYUTH CTYIE€HTOB TBOPUYECKOMY MOAXOAY K BBIIOIHEHHUIO
WH)XEHEPHBIX PacyeTOB Ha MPOYHOCTb, JKECTKOCTh U YCTOMUNBOCTD 3JIEMEHTOB KOHCTPYKLUH,
JIeTaJle U y3JI0B MalllUH U almnaparos.

2.

Tpe6OBaHI/I$I K pe3yjibTaTaM OCBOCHUA JUCHHUIIJIMHBI

Nzyuenune kypca «llpukiagnas mexanuka» 1o HampasieHuro 18.03.01 Xumuueckas
TEeXHOJIOTUSI CTTIOCOOCTBYET MPUOOPETEHHIO CIIEAYIOIINUX KOMITETSHIIUH:

CIOCOOHOCTBIO UCTIONB30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUTUINH
B nmpodeccuonansHoi aestenproctd (OITK-1);
CHOCOOHOCTBIO UCIIOIB30BAaTh 3HAHHUSI O COBPEMEHHOW (PM3UUECKOM KapTHHE MUpa,
IPOCTPAaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSAX, CTPOEHUH BEIIeCTBA Ul TOHU-
MaHUs OKPYXKaroliero Mupa u sisjienuit npupost (OI1K-2).

B pe3yabTare n3yyeHusi IMCHUIIMHBI CTY/ICHT 10JI7KeH !

3HATb:

OCHOBHBIC YPAaBHEHUsS M METOJbl PEUIEHUs 3a/a4 CONPOTUBIICHUS MAaTEPUATIOB U
JieTanei MaluH;

OCHOBHBIE METOJbI PaCYETOB Ha MPOYHOCTH, )KECTKOCTh U YCTOMUYMBOCTH 3JIEMEH-
TOB KOHCTPYKLIMI MalllvH U anmnapaTos;

OCHOBBI TEOPUHM pacyera JIeTAIe W y3J0B MAlllMH W annapaToB XMMHYECKOW TeX-
HOJIOTHH.

yMeThb:

MIPOBOAMTDH PAaCUYEThl TIEMEHTOB KOHCTPYKIIMI HAa OCHOBE METOJO0B COIPOTUBIICHUS
MaTepHasIoB;
paccUUTHIBATh U KOHCTPYHPOBATH JETAIH MAIIKH 110 HCXOJHBIM JIaHHBIM;

IPOM3BOJIUTH PAcUEThl M0 OCHOBHBIM KPUTEPUSAM pabOTOCHOCOOHOCTH M KOHCTPY-
UPOBaHUS JCTAJICH MAIIUH.

BJIAaJ1€Th:

HaBbIKaMU pacucTa COMPOTHUBJIICHUA MATCPUATIOB aHAJIUTUICCKUMU MCTOJAMHU,
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e HaBbIKaMH BbIOOpA MATEpPUAJIOB [0 KPUTEPHSIM MPOUYHOCTH;
® pacueTamMu THIOBBIX J€Tajel MalluH, MO0JIb3YSACh CIPAaBOYHOU JuTepaTypoi u I'O-
CTamu.
3. KpaTkoe conep:kaHue TUCHUILINHBI:
1. BBenenue
Ponp mpenmera «l[Ipuknagnas mMexaHuka» B (OPMUPOBAHWM HHXKEHEpAa XUMHUKA-TEXHOJIOTA.
«[IpuknaaHas MeXaHHKa» Kak OCHOBA JJIs IOHUMaHUs pabOThI, YCTPONCTBA U OE30MaCHOM dKC-
TUTyaTaIy 000PYIOBaHHSI XUMUIECKOTO ITPOU3BOJICTRA.
2. Moayas 1 «Onpenesienue peakuuii onop. PacrskeHune-coxxkarue.
Pazgen 1.1. Onpenenenuie peakiuii onop.
AOGCOTIOTHO TBEpIO€ TeN0. DJIeMEHThI CTaTUKU. OCHOBHBIE MOHATUS. AKCHOMBI CTaTUKH. Y paB-
HeHUs paBHOBecHsl. CBSA3U U UX PEAKIIUH.
Paznen 1.2. PacTsxeHne-cxaTue.
OcHOBHBIE JOMYIICHUSI U MPUHIUIIBI CONPOTHUBIICHHUS MaTepuayioB. Meroa ceuenuii. Hanpsioke-
Hus, nedopmanuu U nepememieHus. 3akoH ['yka. [locTpoenue smiop BHYTPEHHHMX YCHIIUH,
HarpsHKeHUW U niepemenieHnii. CTaTU4eCKu OINpeeIMMbIE U CTATUYECKU HEOTpPeIeIMMbIC 3a]1a-
yy. JlmarpaMMbl pacTsDKEHHUS JUIsl IUIACTUYHBIX M XPYHNKHX MAaTepUajoB U UX XapaKTEPUCTHUKHU.
Jlonyckaemble HaPsDKEHUA. Y CIIOBUE IPOYHOCTH MPU PACTSKEHUH (CHKATHN).
3. Monyas 2 «Kpyuenune. U3rud».
Paznen 2.1. Kpyuenue.
3akon ['yka npu casure. BuyTpeHHue cuinoBbie pakTopbl Mpu KpyueHuu. HanpsokeHus B cTepx-
HSX KPYTJIOro CeUeHUsl. Y CIOBUE TPOYHOCTH MPU KPYUCHHH.
Pasznen 2.2. U3rud.
['eomeTpuyeckrue XapaKTepUCTUKHU TIJIOCKUX cedeHui. [IoHsATHE YMCTOTro U MONEepeyHOro M3rH-
6oB. [IpaBuia moCTpoeHUs SMIOP MOMEPEYHBIX CHJI M HM3THOAromMX MOMEHTOB. OmpeneneHue
HOPMAJIbHBIX HAIPsDKEHUW. YCIIOBHME TMPOYHOCTH mpu u3rude. OmnpeneneHue KacaTeIbHBIX
HanpsbkeHui. PaninoHnanbHble (POpMBI cCeUeHU.
4. Mopyasb 3 «CJ107kHOe HANIPSIZKEHHOE COCTOSTHHEe).
Pazgen 3.1. CnoxHO€E HaNps)KEHHOE COCTOSIHUE.
OCHOBBI TEOPUU HANPSHKEHHOTO COCTOSTHUS W TUIOTE3bl MPOYHOCTH. [loHATHE HaIpPsSKEHHOTO
coctosiHus. ['TaBHBIE MIIOMIAAKU U TNaBHbIe HanmpsbkeHus. O0o0meHHsbIi 3akoH ['yka. Haznaue-
HUE TUNO0Te3 TPOYHOCTH. [IoHATHE SKBUBAJICHTHBIX HANPSKEHUN U KPUTEPUEB MPOYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCY/IBI.
TOHKOCTEHHBIE COCYIBI XMMHUYECKUX MPOU3BOJACTB. OmnpeeneHne HanpsHkeHU Mo 6€3MOMEHT-
HOU Teopun. OcHOBHBIE aomyiieHus. BeiBog ypaBHenus Jlamnmaca. PacueT TOHKOCTEHHBIX 000-
JIOYEK IO ypaBHEHMIO Jlammaca v mo CTaHAapTU30BAHHON METOAUKE. Y CJIOBUE MTPOYHOCTH.
Pasnen 3.3. Pacder cxarbIX cTep)KHEN HA YCTOMUUBOCTb.
VY cToMunBOCTh 371IeMEHTOB KOHCTPYKIMM. [loHsATHE KpUTHUECKOH cuilbl U KoaddulimeHTa 3amnaca
npoyHocTu. PacueTr kputudeckoii cuibl mo Jinepy. [lpenensr npumeHumMoctu GopMyIbl Dite-
pa. [IpakTuyeckuii cnoco0 pacyeTa Ha yCTOHYUBOCTb.
5. Moayas 4 «/lertanu Mamun».
Pasznen 4.1. CoennHeHMe AeTajeil MamiH.
Knaccudukanus neraneid MalivH U anmnapaToB XUMUYECKUX MPOU3BOACTB. Pe3p00BbIe coenrHe-
Hus. Pacuer GONTOBBIX COCAMHEHUI MPH MOMEPEYHBIX M MPOJOJIbHBIX Harpy3kax. [lImonodnbie
coenuHeHus. Haznauenune v BUIbI MINOHOK. PacueT mmoHOK Ha cpe3 u cMsThe. Buasl cBapku.
O6nacts npuMeHeHus. Buibl cBapHbIX mBOB. PacdeT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX
IIBOB.
Paznen 4.2. Banbl 1 ocH, UX ONOPBI U COCTUHEHUS.
Banel, ux knaccudukanus u HazHaueHue. Ocu. [IpoeKTHPOBOYHBIE pacdeThl BAaJlOB U OCEH.
[Mogmunuanku ckonbxkeHusd. Matepuansl Briaapimei. [logqmunuukyn kadenud. [IpuHnunuans-
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HOE YCTPOMCTBO M OCHOBHBIC T€OMETPHUYECKHE pa3Mephl. JJOCTOMHCTBA, HEOCTATKH M 001acTH
MPUMEHEHHUS TOIIUITHUKOB KaueHUsl U cKoJbkxkeHus. [IpuBoanbie Mmydtel. Haznauenue. Knac-
cudukanys MyQT 1Mo IPUHIKUIY ASHCTBUSA U XapakTepy padotsl. ITopsmok mogdbopa MmydT u oc-

HOBBI POYHOCTHOT'O PacyeTa.
Paznen 4.3. Mexanndeckue nepenayu.

3ybuatsie nepenaun. OKpyXHOE U paguanbHoe yeunus. Penykropsl. Onpenenenue u knaccudu-

karusi. [IpaMepsl cxeM peTyKTOpOB.
4. O0beM y4eOHOH JUCHUILJIMHBI

B 3aueTHBIX B akanmewm.
eIUHHIIAX yacax
O0mas TpyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4.0 144
AyYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmmm (J1) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
Bua xonTpoJs: 3auer / 3k3aMeH 3ader ¢
OIIEHKOM
B 3auerHBIX B akagewm.
eIMHULIaX yacax
O01mas TpyA0eMKOCTh JUCHUILIHHBI 10 Y4€0HOMY IJIAHY 4,0 108
AyIMTOpHBIE 3aHATHS: 1,78 48
Jlexmmm (JI) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
Buj koHTpOJIS: 3a4eT / IK3aMeH 3aver ¢
OIIEHKOM

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«JIEKTPOTEXHUKA M NPOMbILILJIEHHAas dJIeKkTpounka» (b.1.5.15)

1. Ileab AMCHUILINHBI:
(dbopMupoBaHUE y 00y4arOUIMXCs KOMIIETEHIINH, 00ecreuBalONINX TEOPETUUECKYIO U MPaKTH-
YeCKYI0 MOJTOTOBKY BBIITYCKHHMKA, YMEIOLIETO BHIOMPATh M AKCILTyaTUPOBATh 3JIEKTPOTEXHUYE-
CKHE€ W DJIEKTPOHHBIE YCTPOMNCTBA, BJIAJCIONIEr0 HaBbIKAMHM HCIOJIb30BAHUS COBPEMEHHBIX WH-
(opMaLMOHHBIX TEXHOJOTHH JIsi aBTOMAaTU3UPOBAHHOT'O MOJICTUPOBAHMSI U pacuy€ra JeKTprye-
CKHX U 3JIEKTPOHHBIX I[eTIeH.

2. B pesyabTare n3yuyeHusi AUCUMILIMHBI 00YUYalOLIUIicsl 0 MporpaMMe 0aKajiaBpuara

JA0JI7KEeH OBJIa/leTh CJeAYIIUMU KOMIEeTeHIHAMU:

Obwekynomyphsie:

- CIOCOOHOCTH K CaMOOpraHu3aIu U camoodpasosanuio (OK-7).
Obwenpogheccuonanvhuie:

- TOTOBHOCTb HCIOJIB30BaTh 3HAHUS O COBpEMEHHOW (M3MYECKOH KapTUHE MHpa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUM BEIIECTBA ISl IOHUMAaHUS OKpYXkKaro-
1iero Mupa u sipienuit npupost (OIMK-2);

- BJIaJICHHE OCHOBHBIMHM METOJ[AMHU, CIIOCOOAMHU U CPeJICTBAMM MOJIYUYSHUS, XPAHEHUS U
nepepaboTku MH(pOpMalMU, HaBbIKAaMU pabOThl ¢ KOMITBIOTEPOM KakK CpEJCTBOM YIPaBICHUS
undopmanueii (OI1K-5).

B pe3yabTare 0CBOCHUS IMCHUILIMHBI 00YYAIOUIUICH TOJIKEH:
3uamo:
- OCHOBHBIE TIOHSTHS, ONIPEACIICHNS U 3aKOHBI JICKTPUUECKHX LIETIEH;
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- METOJbl MOJEIHMPOBAHUS, AHATN3a U PAcy€Ta LEeNeld NOCTOSHHOIO U IIEPEMEHHOIO TO-
KOB, METOJIOJIOTUIO JIEKTPOTEXHUYECKUX N3MEPEHUII;

- YCTPOWCTBO M MPUHIMIIBI pabOThI JIEKTPOTEXHUUYECKOIO U JIEKTPOHHOIO 000py10Ba-
HUS, TPAaHC(HOPMATOPOB, INEKTPHUUECKUX MAIIWH, UICTOYHUKOB MTUTAHUSI.

Ymemo:

- IPUMEHATH TEXHOJOTUU MOJEJIMPOBAHUS, aHATIM3a, pacuéTa U 3KCIUIyaTalluu JIEKTPH-
YECKHUX CeTeH, TPOMBILIIIEHHOI0 3JIEKTPOOOOPYAOBAHUS U JIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHHUUYECKOE M 3JCKTPOHHOE O0OpYAOBaHHE JAJS PELICHHS 3a/1ad
IIPOEKTUPOBAHUS U PEAIN3ALNUN XUMHUKO-TEXHOJIOIMYECKHUX IPOLIECCOB U IIPOU3BOCTB.
Bnaoempw:

- METOJIaMU MOJIEIIMPOBaHUS U pacU€Ta dJIEKTPUUECKUX U DJIEKTPOHHBIX LETIEH;

- HaBbIKAMM TPAKTHYECKOW palbOThI C 3JEKTPUUECKOH ammaparypoil W 3JIEKTPOHHBIMHU
YCTPOMCTBAMMU.

3. Kparkoe cogepxxanue 1ucCUHNIHHBI
Beenenne. IIpeamer, OCHOBHBIE TOHATHS, METONOJIOTHS DJIEKTPOTEXHUKH M DJIEKTPOHUKH.
KpaTkue ucropuueckue cBefeHus. 3aiadyd U MECTO Kypca B IOATOTOBKE OakajaBpa TEXHUKHU U
TEXHOJIOTUH.
Mopayas 1. DnekTpuyecKkue nemnu
1.1.  OcHoBHbIe ompeje/ieHHsI, ONIMCAHUS MAapaMeTPOB M METOA0B pPacyéra 3jeKTpuye-
CKHX Lemneil.
OCHOBHBIE TIOHATHUS U 0003HAYEHUS HIEKTPUUYECKUX BEJIMYMH U 3JIE€MEHTOB JIEKTPUUYECKUX Iie-
neid. OcHOBBI 3ekTpobOe3onacHocT. OCHOBHBIE TOHSTHS TEOPUHU AJIEKTpuueckux uernen. Oc-
HOBHBIE IIPUHIMUIIBI, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKHA. MeToabl MOAEINPOBAHUS, aHAIIN3A U
pacuéra JIMHEWHBIX EKTPUYECKUX LIENeH MOCTOSIHHOTO TOKa.
1.2. DnekTpuyecKne H3MepeHns U NpuoopskI.
MeTto1bl U3MEpEHUs NIEKTPUUECKUX BEIMYMH: NPSIMbIE U KOCBEHHbIE. AHAJIOTOBbIE 3JIEKTPOU3-
MepuTeNbHbIe U IU(POBBIE 3IEKTPOHHBIE MPUOOPHI: YCTPOICTBO, MPUHLUI JAEHCTBHS, 00IacTH
npUMEHeHUs. V3MepeHue >5IeKTpUYeCKUX BEJIMYMH: TOKOB, HANpsSKEHUM, CONPOTHUBIICHUH,
MOIIIHOCTH U DHEPIHH.
1.3. AHanau3 v pacyéT JUHEHHBIX lenell MepeMeHHoro ToKa.
Crioco6b! mpencTaBieHus (B BUAE BPEMEHHBIX JUarpamMM, BEKTOPOB, KOMIUICKCHBIX YHCEN) U
napaMeTpsl (aMIUIMTy1a, 4YacToTa, HayanbHas ¢aza) CUHYCOMAAIbHBIX (QYHKIMHA. MrHOBEHHOE,
cpeaHee M JCWUCTBYIOIIEE 3HAYEHHS MEPEMEHHOTO CHUHYCOMJAIBHOTO TOKa (HANpPSKEHHUS M
O/1C). AKTUBHOE, PEaKTUBHOE U MOJHOE CONPOTUBJIEHMS BETBU. MOIIHOCTD B IEMSIX NEPEMEH-
Horo Toka. Koaddumuent momHoctu (cos([))) u ero TeXHUKO-DKOHOMUYEcKoe 3Hadenue. [1pu-
MEHEHHE aIreOpbl KOMIJIEKCHBIX YHCEN B AJIEKTpOTeXHUKe. KOMIUIeKCHbIM MeTo pacuéra Jiu-
HEWHBIX [IeNeH MepeMEHHOro Toka. banaHc MOIIHOCTH B LEMSAX MEPEMEHHOro Toka. Pe3oHaHc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LEensaX. Pe30HaHC HAaNpsDKEHUH U TOKOB. AHaIN3 M pacy€T Tpex-
(a3HbIX Lenel NepeMEeHHOT0 TOKa. ABTOMaTH3UPOBAHHOE MOJICIMPOBAHHUE U PAacU€T JIeKTpUYe-
CKHX M JJIEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).
MopayJb 2. D1eKTPOMArHUTHBIE YCTPOIMCTBA M 3JIEKTPHYeCKHe MAIIUHBI
2.1. Tpancpopmartopsl.
Haznauenue u o6iacti npuMeHeHHs TpaHC(HOpMaTOpOB. Y CTPONUCTBO U MPHUHIIMIT ACHCTBUS O-
Ho(azHoro TpanchopmaTopa. AHaIU3 IEKTPOMATHUTHBIX MPOLIECCOB B TpaHc(opmaTope, cxe-
Ma 3amenienus. [lorepu sHepruu B Tpancopmarope. BHelnrHre xapakTepucTHKY.
2.2. ACHHXPOHHBbIC MALIUHBI.
YCTpoiCcTBO M MPUHIAI JEHCTBUS Tpex(a3HOTO aCHHXPOHHOTO ABUTATENs. MeXaHWdecKue u
pabouue XapakTepUCTUKU. DHepreTuueckue auarpammbl. [1yck aCHHXpPOHHBIX JABHUraTesei ¢ Ko-
POTKO3aMKHYTBIM U (pa3HbIM poTOpoM. PeBepcupoBaHuie U peryiupoBaHue YacTOThI BPaIleHUs.
Mopnyasb 3. OCHOBBI 3JIEKTPOHHKH
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3.1. DuieMeHTHas1 6a3a COBPEeMEHHbIX 3JIEKTPOHHBIX YCTPOMCTB.
[ToynpoBoHUKH. YCIIOBHBIE 0003HAUEHUs, IPUHIMUN JEHCTBUS, XapaKTEPUCTUKU U Ha3Haue-
HUE I0JIYIPOBOJAHUKOBBIX JIMOJIOB, TPAH3UCTOPOB, TUPUCTOPOB. MHTErpasbHble MHUKPOCXEMBI,
UX Ha3HaueHHe, KiJaccu(uKaus 1 MapKHUPOBKa.
3.2. UCTOYHUKHM BTOPMYHOTO 3JIEKTPONUTAHUS U YCHIINTEH 3JIEKTPUYECKHX CUTHAJIOB.
[TomynpoBOTHUKOBBIE BBIPSMHUTENH: KIaCCU(PHUKAIHS, OCHOBHBIC IMapaMeTpPhbl, CXEMbl U MPHH-
Un paboThl BhIIpAMUTENSA. Dnekrpudeckue (puibTpbl. Knaccupukanus 1 OCHOBHbIE XapakTe-
puctuky ycunureneid. OOpaTHble CBsI3U B onepannoHHbIX yemwurensix (OY), ux BausHUE Ha Ta-
paMeTpbl U XapaKTepUCTUKH ycunutess. OCHOBHbIE THIIBI ycuiauTeneil Ha 6aze OVY.

4. O0bEM y4eOHOIl U CHUNITHHBI

VI cemectp
Buabl yueoHoii pa6oThI 3au. en. ——
O0masi TPya0eMKOCTH JAHCHMILIMHBI 5 180
10 y4eOHOMY ILIAHY
KonrakrHasi pabora: 1,3 48
Jlexuunu (Jlek) 0,4 16
JlaGopaTopHbie padoTsI (JIP) 0,9 32
CamocrositesbHas padora (CP): 2,7 96
KoHTposabHbIe paboThI 1,1 40
Pedepar 0,6 20
W3yuenne pa3aenoB AUCIUTUIAHEL 1 36
Bua uTOroBoro KOHTPOJIfA: SK3aMEH 1 36

VI cemectp
Buabl yueOHoii padoThI 3au. e, Actp. gac,
OO0masi TPyA0eMKOCTh JUCHHIJIHHBI 5 135
1o y4e0HOMY IUIAHY
KonTakTHas padora: 1,3 35,1
Jlexumu (JIek) 0,4 10,8
JlaboparopHbie paboTs (JIP) 0,9 24,3
CamocrositesbHas padora (CP): 2,7 72,9
KontponbHabie paboThI 1,1 29,7
Pedepar 0,6 16,2
W3ydeHue pa3aenoB IUCHUTIINHBI 1 27
Buja nToroBoro KOHTpOJIsi: SK3aMeH 1 27

AHHOTaNUs Y4eOHOM MPOrpaMMspl JUCHUILIMHBI
«be3onacHocTth xku3HenesiTeabHocTn» (b1.5.16)
1. Heasb aucuMminHbl - GopMupoBaHrue MpohecCHOHATBHON KYJIbTYPhl O€30MaCHOCTH,
0] KOTOPOH MOHMUMAETCs TOTOBHOCTh U CIIOCOOHOCTH JIMYHOCTH MCIOJIB30BaTh B Npodeccuo-
HaJIbHOM J1eATEIbHOCTH MPUOOPETEHHYIO COBOKYITHOCTh 3HAHWM, YMEHUN U HAaBBIKOB Ui o0ec-
nevyeHus 0e30macHOCTH B cdepe MpodecCHOHANBHON AESITENbHOCTH, XapaKTepa MBIIIICHUS U
LEHHOCTHBIX OPHEHTALIMM, IPH KOTOPHIX BOMPOCH 0€30MaCHOCTH pacCMaTpPUBAIOTCS B KaUeCTBE
MIPUOPUTETA.
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2. B pe3yJsibTaTe 0CBOEHUS AUCHMILIMHBI CTYIEHT J10JI5KEeH:

3Hamy:

-- OCHOBHbIE TeXHOC(EepHbIE OIMTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

-- XapaxkTep BO3ACHUCTBHS BPEAHBIX M ONACHBIX ()aKTOPOB HA YEJIOBEKA W IPUPOAHYIO
Cpely, METO/IbI 3alUThl OT HUX MIPUMEHHUTEIBHO K cdepe cBoel mpodeccnoHanbHOM 1eaTenbHO-
CTH

ymemy:

-- IICHTU(HUIMPOBATH OCHOBHBIE OMACHOCTH CPEIbl OOUTAHUS YETIOBEKA;

-- OLICHUBATh PUCK UX pealn3aliu, BHIOMPATh METObI 3aIIUTHI OT OMACHOCTEN MPUMEHHU-
TENBHO K cdepe cBoel MpodeCcCHOHANBHON JEATEIBHOCTH U CIOCOOBI obecredeHus] KoMpopT-
HBIX YCJIOBU KU3HECATEIbHOCTH

enademsn:

-- 3aKOHOJATEIbHBIMU U TIPABOBBIMHM aKTaMH B 00JIacTU OE30MAaCHOCTH U OXPaHbl OKPY-
JKaromel cpeabl, TpeOOBaHUAMHU K O€30MacCHOCTH TEXHHUYECKUX PErIaMeHTOB B cdepe mpodec-
CHUOHAJILHOM JESTENbHOCTH;

-- C1I0CO0AMHM U TEXHOJIOTMSIMU 3aIUThI B YpE3BbIYANHBIX CUTYAIUX;

--MIOHATUIHO-TEPMHUHOJIOTMYECKUM amlapaToM B 006J1aCTH 0€30MacHOCTH;

-- HaBBIKAMHU PAalMOHATIHN3AIHNH TPOGECCHOHATLHON JAESITEIBHOCTH C LENbI0 00eCIIeUeHUs

0€30MMaCHOCTH U 3aLUThI OKPYKAIOIIEH CPEIbI.

N3ydyenune kypca 0€30IaCHOCTH YKU3ZHEIESATEIBHOCTH IPU MOJArOTOBKE OakaniaBpoB IO
TEXHUYECKUM HAIMpPaBICHUSIM TOJATOTOBKM U CIIEUUATBHOCTSAM HAIPaBICHO Ha MPHOOpEeTeHHe
cnenyromux komnerennuii OK-3, 4, 7, 9; OIIK- 6, ITK-5.

3. Kpartkoe cogep:xanue JUCUMIIMHbI.

1. BBenenue B Oe3omacHocTh. OCHOBHBIE MOHATUS U ompeneneHus. besomacHocts u
YCTOHYMBOE Pa3BUTHE.

2. Yenosek u Texnochepa. CTpykTypa TeXHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpeMeHHOE cOCTOsTHME TeXHOC(hepsl U TeXHOC(epHO 6€30MacCHOCTH.

3. UnenTtudukanus u BO3JeiCTBIE HA YEIOBEKA BPEIHBIX U OMACHBIX (PAKTOPOB Cpeibl
oOuTaHusl.

Knaccudukanus HeraTuBHbIX (DaKTOPOB cpesibl OOMTAaHUS YelloBeKa. XMMHUECKHE Hera-
TUBHBIE (aKTOPHI (BpelHbIE BEllecTBa). MexaHnYecKue M aKkyCTHU4YecKHe KoyieOaHus, BUOpalus
U IIyM. DJIEKTPOMAarHUTHBIE W3JIydyeHus U nois. MoHusupyromue usnydeHue. DIeKTPUIECKHUM
ToK. OnacHble MexaHnueckue ¢aktopsl. IIporeccsl ropeHns U MokapoB3pbIBO- ONACHbBIE CBOM-
CTBa BEIIECTB U MaTepuanoB. CTaTUYECKOE AJIEKTPUIECTBO.

4. 3amuTa 4yejaoBeKa U cpesibl OOMTAaHUS OT BPEIHBIX M OMACHBIX (aKTOPOB MPUPOTHOTO,
AQHTPOIIOTEHHOT'O U TEXHOT€HHOT'O MPOUCXO0KICHUS.

OcCHOBHbIE MPUHIUIBI 3alIUTHL. 3alIUTa OT XUMUYECKHX U OMOJIOTMYECKUX HETaTUBHBIX
(akTopoB. 3amuTa OT YHEPreTHUECKUX BO3JecTBUI U (pusnueckux nojuei. ObecnieueHue 6e3-
OIACHOCTH CHUCTEM, pabOTaIOLIUX MO/ JaBlIeHHeM. be3onacHOCTh IKCIUTyaTalli TPyOOIIpOBOIOB
B XMMUYECKOW NMPOMBIIIIEHHOCTH. be3onacHas skcuryaranus KOMIPECCOPOB. AHAIN3 U OLEHH-
BaHUE TEXHOTE€HHBIX U MPUPOIHBIX PUCKOB.

5. OGecnieyeHrne KOM(pOPTHBIX YCIOBUH IS )KU3HU U JESATEIBHOCTH YenoBeka. [loHsTue
KOM(OPTHBIX UM ONTUMAJIbHBIX yCI0BUI. MUKpokInMaT nomemnieHuil. OcBelieHne U CBEToBas
cpelia B IOMELICHHH.

6. [lcuxodusnonornueckre u HProHOMUIECKIE OCHOBBI O€30MaCHOCTH.

[Icuxuyeckue mpouecchl, CBOMCTBAa U COCTOSIHUS, BIUAIOLINE HA Oe30macHOCTh. Buasl u
YCIIOBUS TPYAOBOH 1€ATE€IbHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MACHOCTH.

7. Upe3BbIUaliHble CUTYallMM ¥ METO/IBI 3aILIUTHI B YCIOBUSAX UX pealU3aliHy.

O6mme ceenenus o YUC. IToxkap u B3pbIB. ABapuy Ha XUMUYECKH OTIACHBIX 00OBEKTaxX.

Pamuanmonnsie aBapuu. [Ipubopsl paauaninoHHON, XUMHYECKOW pa3BEeIKH U JO3HUMETPH-
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YECKOro KOHTpoud. Upe3BpluaiiHble CUTyallMd BOCHHOTI'O BPEMEHM. 3alluTa HACEJIEHUS B 4pe3-
BBIYAIHBIX CUTYaIUsAX. Y CTOMUMBOCTD (DYHKIIMOHUPOBAHHUSA OOBEKTOB SKOHOMUKHU B Upe3BbIYAIi-
HBIX CUTyaLUsX.

8. YpasneHue 6e30MacHOCTBIO JKU3HEACATEIIEHOCTH.

3aKoHOJaTeNbHbIE UM HOPMATHUBHBIE IPABOBBIE OCHOBBI YIPABJICHUS O€30MaCHOCTHIO
KHU3HEICATEIIFHOCTH. DKOHOMUYECKUE OCHOBBI yIpaBieHUs! 0e301acHOCThI0. CTpaxoBaHHe puc-
koB. ['ocyiapcTBeHHOE yrpaBieHne 0€30IacHOCTHIO.

4. O0beM y4eOHOH JUCHUILJIMHBI

Buy yueOHol paboThl B 3aueTHBIX enquHuniax | B akamem. dyacax
O0masi TPy10€eMKOCTb 1M CHUILITHHbBI 4 144
AYJAUTOPHBIE 3aHATHSL: 1,33 48
Jlexuuu 0,89 32
JlabopaTopHbie paboThI 0,44 16
CamocTrosiTesbHasi padora 1,67 60
[ToaroroBka K KOHTPOJIBHBIM pabOTaMm 1,11 40
IToaroroBka K J1ab0paTopHBIM padoTaM 0,56 20
Buj nTOroBoro KOHTpOJIsi: IK3aMeH 1,0 36

Buj yae6HO# paboThI B 3auernbIx equHMIiax | B acTpan. yacax
O0mas TPy10€eMKOCTb 1M CHUIIITHHBI 4 108
AyIMTOpHBIE 3aHATHS: 1,33 36
Jlexun 0,89 24
JlaGopaTopHbIie pabOThI 0,44 12
CamocrosiTesibHas padoTa 1,67 45
[TonroroBKa K KOHTPOJBHBIM paboTaM 1,11 30
IToaroToBka K 1a60paTopHbIM paboTam 0,56 15
Bua nTOoroBoro KOHTpoOJIsi: IK3aMeH 1,0 27

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«IIpounecchl m annapatsl XuMu4eckoi Texnoyaorun» (b3.5.17)

1. Heab AMCUMIUINHBI:
BMECTE C KypcaMu O0IIel XMMHYECKON TeXHOIOTUH, XUMHUYECKHUX MPOIECCOB U PEAKTOPOB U AP.
CBSI3aTh OOIIEHAYYHYI0O M OOIICMH)XEHEPHYIO MOATOTOBKY XHMHKOB-TEXHOJIOTOB, YTO HEOOXO-
JTUMO TIpY MOATOTOBKE OaKalaBpOB MO JAHHOMY HAmpaBICHHUIO ISl HAYYHO-UCCIIeI0BATENbCKON
U TIPAKTUYECKON pabOThI HA IPEANPUITHSIX.

2. B pe3yabraTe M3yueHHs TUCHUIIUHBI 00yUYaloUIMiics MO MporpaMme 6akajiaBpuara
JMOJIZKEH OBJIA/IETH CJeAYIOIUMHI KOMIIeTeHIMSAMU:
Obwenpogheccuonanonvimu (OIIK):
— CIMOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX M C-
IUIUTAH B TpodeccruoHanbHo aesrenbHoctu (OIMK-1);
— TOTOBHOCTBIO HMCTIOJIb30BaTh 3HAHUSI O COBPEMEHHON (HPU3UYECKON KapTHHE MHUpa, MPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA /JIs1 IOHUMAHMS — OKPYXKAIOILIEro
mupa u siBieHuit mpupost (OITK-2);
— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEILIECTBA, MPUPOJE XUMHUUYECKOH CBS3U B
Pa3IMYHBIX KJIACCAX XMMHYECKUX COCAUHEHHH NJI1 MOHMMaHUs CBOMCTB MAaTepHUAIOB U MeXa-
HU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIHNX B okpyxaromeM mupe (OI1K-3).

B pesyabTare 0CBOCHUSI AMCHMIIIMHBI 00y4aIO M IACH T0JI7KEeH:

3uamo:
- OCHOBBI TEOPHUH MEPEHOCA UMITYJIbCA, TEIJIa M MacChl; IPUHLHUIIBI (PU3NIECKOTO MOJEIHPOBa-
HUS TPOLIECCOB; OCHOBHBIE YPABHEHUS ABUKEHUS KUIKOCTEH; OCHOBBI TEOPHUH TEILIONEpEIauH;
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OCHOBBI TEOPUHU Maccolepesayd B CUCTeMax CO CBOOOAHOM M HENMOJBMKHOM I'paHULIeH pa3aena
¢a3; TUIIOBBIE MPOIECCH XUMUYECKON TEXHOJIOTHH, COOTBETCTBYIOIIME AIMApaThl K METOABI UX
pacuera;
- METOJbl MOCTPOEHUS SMIIMPUYECKUX U TEOPETUYECKUX MOJIENEH XMMUKO-TEXHOJIOTMYECKHUX
IIPOLIECCOB.
Ymemes:
- OIPEIENATh XapaKTep ABM)KCHUS KUAKOCTEH U Ia30B; OCHOBHBIE XapaKTEPUCTUKH ITPOLIECCOB
TEIUIO- U Maccolepeiadr; paCCUUTHIBATh MapaMeTPhl M BBIOMPATh anmnapaTypy A1 KOHKPETHOTO
TEXHOJIOTMYECKOI0 IIPOLECCa;
- paccuuTHIBaTh OCHOBHBIE XaPAKTEPUCTUKH XUMHKO- TEXHOJIOTHYECKOTO Mpollecca, BEIOUPATh
paLMOHAIBHYIO CXEMY.
Bnaoemp:
- METOJJaMH TEXHOJIOTHYECKUX PAacUyeTOB OT/ENbHbIX Y3JI0B U JeTanell XMMUYeCKOro o0opyaoBa-
HUS;
-HaBbIKAMHU [IPOEKTUPOBAHMSI TUIIOBBIX alllapaTOB XMMUYECKON IPOMBIIITIEHHOCTH;
- METO/IaMU OTIPEEICHUSI PALMOHAIBHBIX TEXHOJOTUYECKUX PEKUMOB PabOTHI 000pYy10BaHMUSI.

3. Kpartkoe conepixaHue IUCHMIIIMHBI

Mopayas 1. 'ngpoamHaMuyecKue Npouecchl M annaparbl XMuMH4YecKoi TexHoorum. Oc-
HOBBI TEOPHUH sIBJICHUHN mepeHoca. OO1Me 3aKOHOMEPHOCTH THAPOIMHAMUKH, TEIUIONepeau 1
Mmaccornepenaun. XKuakoctu u rasel. I'magpoaunamuka. Teuenue B TpyOax u kanHanax. [lomobHoe
npeoOpa3oBanue ypaBHeHus: HaBbe-CTokca. bezpasmepHble epeMeHHbIE - KPUTEPUU THAPOIU-
HamMuuyeckoro nonobus (Dinepa, PeitHonbaca, ®pyma, TOMOXPOHHOCTH), HX (UIUIECKUIH
CMBICJI; ITapaMeTpudecKue Kpurtepun. KpurepraabHoe ypaBHEHUE JBUKEHHS BA3KOH KUIKOCTH.
Br160op ckopocteli notokoB. Ilepemenienne xuakocTel ¥ ra3oB ¢ MOMOIIbIO MAalllMH, OBBIIIA-
IOLUX JJaBJICHHUE.

Mopayas 2. TenjioBbie npouecchl ¥ aNnaparbl XUMHYeCKO TeXHOJIOTHH.
OCHOBHBIE TEIMJIOBBIE MPOLECCH B XUMHUYECKOW TexHoJoruu. JuddepeHiuansHoe ypaBHEHHE
nepeHoca 3Hepruu B ¢popme TerioTel. KOHBEKTUBHBIN MepeHoC TeroThl. PaguanTHBINA Terio-
nepeHoc. Ternonepenaya B MOBEPXHOCTHBIX TEIII000MEHHUKAX.

Mopayas 3. [Ipouecchl M annaparsl pa3jieleHHs1 TOMOreHHbIX cucTeM. (OcHOBHBIE Mac-
CO00MEHHBIE MPOLECChI).
OcHoBBI MacCOOOMEHHBIX TporieccoB. [IuddepennnansHoe ypaBHeHNE KOHBEKTHBHOIO TIEPEHO-
ca Macchl B OMHapHBIX cpeax. Macconepenaya. MarepuaiabHbIil OanaHC HEMIPEPBIBHOTO yCTa-
HOBUBIIETOCs npoliecca. Pacuer MaccOOOMEHHBIX TPOLIECCOB U alllIapaToB JJIsi CUCTEM C OJJHUM
pacnpenensieMbIM KOMIIOHEHTOM.
PacueT nonepeuHoro ceyeHus (quaMerpa) KOJOHHBI; IPEIeNbHO JOMYCTUMAas U 3KOHOMUYECKH
ONTUMAJIbHAS CKOPOCTH CIUIONIHOM (ha3bl. OCHOBBI pacuera BICOThl MACCOOOMEHHBIX aIllapaToB
C HETIPEPBIBHBIM U CTYIEHYAThIM KOHTAKTOM (a3. OOIue NpUHLIKITBI yCTPOHCTBA U Kiaccu(u-
KaIlys anmaparoB Il MACCOOOMEHHBIX MPOIECCOB B CUCTEMAX «ra3(1map)-KuaKocThy. OcoOeH-
HOCTH KOHCTPYKIMHA abcopOepoB. OCHOBBI pacueTa U annaparsl i AUCTHILISINM.

Moayab 4. OcHOBHbIE THAPOMeXaHuYecKue npoueccol. Ilpoueccsl 1 annmaparsl pasjae-
JICHUSI TeTePOreHHBbIX CHCTEM.
Pa3nenenue )kxUIKUX U ra30BbIX FE€TEPOTEHHBIX CUCTEM B I0JI€ CUJI TSKEeCTH. TeueHue uepes3 He-
MIOJIBUYKHBIE 36PHUCTBIE U IICEBAO0KHKEHHBIE C10U. DUIBTPOBAHUE CYCIIEH3UM U OUUCTKA ra30B
OT MbUIEeH Ha PUIIbTpAX.
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4, O0beM y4eOHOI TN CIUNITHHBI

Bcero V cemectp VI cemecTp
Bunet yueGHoi paboTh 3au. Ak, uac. | 3au. en. Ak. 3au. Ak qac.
el Jac. el
OO0mast Tpy10eMKOCThb M C-
HHUILUTHHBI M0 Y4eOHOMY IJ1a- 10 360 5 180 5 180
HYy
KonrakTHasi pabora: 3,56 128 1,78 64 1,78 64
Jlextuu (JIek) 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I13) 1,78 64 0,89 32 0,89 32
(%‘11;‘)‘.’“"’”"“"“3” padota | 444 | 160 2,22 80 | 222 | &0
CamocTosTenbHOE U3Y4YCHUE 4,44 160 2.2 80 2,22 80
pa3fenoB AUCHUTUIAHEI
Bua WTOroBOro KOHTPOJIA: 2 72 1 36 1 36
IK3aMeH
Bcero V cemectp VI cemecTp
Buapl yue6HOI paboThl 3au. Actp. a4 o Actp. 3au. Actp.
el. qac. - CAL qac. el. yac.
OO0masi Tpy10€eMKOCTb M C-
HMILIMHBI 10 y4eOHoMy miia- | 10 270 5 135 5 135
HY
KonrakTHasi pabora: 3,56 96,12 1,78 48 1,78 48
Jlexumu (JIek) 1,78 48 0,89 24 0,89 24
[TpakTuaeckue 3anustus (I13) 1,78 48 0,89 24 0,89 24
C*‘M"“""tgi,"){*a” padota | 444 | 120 2,22 60 | 222 | 60
CaMocTosiTenbHOE U3YUeHHE 4,44 120 2,22 60 2,22 60
pa3aenoB AUCIUTUIAHBI
Buja uTOoroBoro KOHTpoOJIs: 2 54 1 97 1 27
IK3aMeH

AHHOTanus padoyeil NPOrpaMmMbl AUCHUIIIMHBI
«O0mas xummnuyeckasi texnosiorus» (b1.5.18)

1. Heap aMCOMIUIMHBI — TIOJIYYCHHE 3HAHWUH B O00JacTH pean3alid  XUMHKO-
TEXHOJIOTHYECKHUX MPOIECCOB C YUETOM (PU3UKO-XMMHUECKUX OCOOCHHOCTEH MPOTEKAIOIIUX pe-
aKIMii, BEIOOpa OMTHUMAIBHBIX YCIOBUH peaTnu3yeMbIX MPOIECCOB, BbIOOpaA 3P (HEKTUBHBIX peak-
TOPOB, MPUOOPETEHHSI HABBIKOB B COCTABIICHUU MATEPUAIBHBIX U TEIUIOBBIX OAIaHCOB, B pacueTe
MIPOLIECCOB U PEAKTOPOB HAa OCHOBE MATEeMAaTUYECKOTO MOJECIUPOBAHMS, MOJYUCHUs 3HAHUH B
obmactu pa3paboTKu sHeprocOeperaromux XUMHKO-TexHomorndeckux cucrem (XTC), 6e30t-
XOJIHBIX M MAJIOOTXOHBIX TEXHOJIOTUI HA IPUMEPE COBPEMEHHBIX MPON3BOICTB.

2.B pe3yabraTre wu3yYyeHHs JAUCHUILIMHBI oO0y4yawuuiics 1o
0akaJjlaBpUaTa J10JIKeH:

Obnaoams caenyrommmu obmenpodeccruonanbubiMu (OIIK) u nmpodeccruoHanbHBIMU
(ITK) xoMIieTeHIIUSIMHU:

nporpamme

49



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

— CHOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUYECKHE PEUICHUS MPU pa3paboTKe TEXHOIO-
TUYECKHX MPOIIECCOB, BHIOMPATh TEXHUYECKUE CPEIICTBA U TEXHOJIOTHH C YI€TOM 3KOJIOTHYEe-
CKHUX mocaeacTBuil ux npuMencaus (ITK-4).

3uams:

— OCHOBBI TEOPHH XUMHUYECKHUX MPOILECCOB U PEAKTOPOB;
— METOJIOJIOTHIO MCCIIEIOBaHMs B3aUMOJACHCTBHSI XUMUYECKUX MPEBpPALICHUN U SBICHUIA

MepeHoca Ha BCeX MACIITAaOHbBIX YPOBHSX;

— METOJMKY BBIOOpa peakTopa u pacuéra mporecca B HeM;
— OCHOBHBIE PEAaKIIMOHHBIE TPOLECCH U PEAKTOPHI XUMUYECKOM U OMOTEXHOJIOTHH;
— OCHOBHbIE€ NMPHUHIMIIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOJCTBA, €r0 HEPApXUUECKYIO

CTPYKTYPY, METOIbI OlleHKH 3((HEKTUBHOCTHU MPOU3BO/ICTBA;

— OCHOBHBIE XHUMHYECKUE TIPONU3BOICTBA.
Ymems:
— paccuuTaTh OCHOBHBIEC XapaKTEPUCTUKH XUMUYECKOTO MPOLIEeCcCa;
— BBIOpATh PALIMOHAIBHYIO CXEMY MPOU3BOJICTBA 33JaHHOTO MPOIYKTa,
—  OLEHUTh TEXHOJOTHYECKYIO 3((HEeKTUBHOCTH IPOU3BOICTBA,;
— BBIOpaTh d3QPEKTUBHBII TUI PEAKTOPA;
— TMPOBECTH PacUeT TEXHOJOTUICCKUX MapaMeTPOB IS 3aJaHHOTO TIPOIIecca;
—  ONpEIENHTH MapaMeTphl HAWTYYIIEH OPTaHU3aIMH [TPOIIecca B XUMUYECKOM PEaKTope.
Braoems:
— MeTojaaMu aHaiu3a 3QPEeKTUBHOCTU PAOOTHl XUMUYECKUX MTPOU3BOJICTB;
— MeTOJIaMH pacueTa U aHaJIH3a MPOIECCOB B XMMHUECKUX PEaKTOPaX, OMpPeIeIeHUs TeX-

HOJIOTUYECKUX MOKa3aTese;

— METOJIaMHt BBIOOpAa XUMHUYECKHX PEAKTOPOB.

3 Kparkoe conep:kanue JTHCIUNITHHBI

Moayasb 1. XumMuyeckasi TEXHOJIOTHS H XHMHYECKO€E MPOU3BOICTBO

1.1. OcHOBHBIE ONpEeAENICHHS U MOJT0KEHHUS.

XuMuYecKasi TEXHOJIOTHS - HayKa 00 SKOHOMHYECKH, YKOJOTUICCKU U COIMATBLHO 000C-
HOBAHHBIX CMOCO0ax W Mpolieccax MepepaboTKU ChIpbS ¢ U3MEHEHHEM €ro COCTaBa M CBOMCTB
MyTeM MPOBEJCHUS XUMHUYSCKUX U (PU3UKO-XUMUYICCKUX MPEBPANICHUI B MPEJAMETHI IMOTpedIIe-
HUS U cpeAcTBa Mpou3BoACcTBa. OOBEKT XUMUYECKOW TEXHOIOTUU - XUMUYECKOE MPOU3BOACTBO.
MexoTpacineBoil XxapakTep XMMHYECKOW TEXHOJIOTMU. Pa3BUTHE XMMHYECKHX MPOU3BOJICTB M
XUMHUYECKON TEXHOJIOTHH. MeCTO XMMHUECKON TEXHOJIOTUU B MIPOMBIIIIIIEHHON chepe U METO/I0B
XUMHUYECKON TEXHOJOTHH B HEXUMHUYECKUX OTPACIISAX MPOMBIIUICHHOCTH. MeTOIbl XUMHUIECKON
TEXHOJIOTUM — CHCTEMHBIM aHAJIU3 U METOJbl MaTeMAaTUYECKOTr0 MojenupoBaHus. CHCTEMHBIN
aHAJIU3 CIIOKHBIX CXEM M B3aUMOJCHCTBUIA SJIEMEHTOB CXEMbI — MIOHITHE U COJIEP)KaHUE METO/IA.
dusnyeckoe ¥ MaTeMaTHIECKOe MOJICITMPOBAHKE, OTIPE/ICIICHNE U OCHOBHBIC TIOHATHS, UX MECTO
B WHXEHEPHO-XUMHUYECKUX HCCIEIOBAHUSAX M pazpaboTkax. MecTo W 3HAYeHHE HATypHOTO U
BBIUHCITUTEILHOTO SKCIIEPUMEHTA.

Copep:xanue 1 3aa4u yueOHOTO Kypca.

1.2. Xumuyeckoe npou3BOJICTBO.

[ToHsITHE O XMMUYECKOM MPOU3BOJICTBE KAaK O CHCTEME MAIIIMH U allapaToB, COSIUHEH-
HBIX MaTepPHALHBIMH U SHEPTeTUICCKUMH IMOTOKAMH, B KOTOPBIX OCYIICCTBIISIOTCS B3aHMOCBSI-
3aHHBIE XUMUYECKHUE MPEBpAIeHUS U (pU3HUecKre MpoIecchl nepepaboTKU ChIPhS B MPOIYKTHI.
MHOropyHKIIHOHATBPHOCTH XUMHYECKOTO IPOM3BOJICTBA - TIOJydeHUE MTPOAYKTOB, SHEPro- U pe-
cypcocOepekeHne, MUHUMHU3aIlMsl BO3ICHCTBUS Ha OKPYKalolyto cpeny. Obmmas CTpykTypa Xu-
MHUYECKOT0 MPOU3BOJCTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJCTBO, XpPAaHEHHE CHIPbS U IMPO-
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IYKIMH, TPAHCIIOPT, CUCTEMbI KOHTPOJIA U 6e30macHoCTH. OCHOBHBIE MOICUCTEMBI XUMHUYECKOTO
MIPOU3BOJICTBA - MOATOTOBKA CHIPbSI M MaTEPHAIIOB, XUMUYECKUE M (PU3UKO-XHUMHUECKUE TIpe-
BpallleHUs. BBIJICJICHUE MPOJIYKTOB, 00€3BPEKUBAHUE YTHIIM3ALMS OTXOJOB, TEIIO- U SHEPro-
oOecrnieyeHre, BOJAOIOATOTOBKA, YIpPAaBJIE€HUE MPOU3BOJACTBOM. OCHOBHBIE TEXHOJIOIMUYECKUE
KOMITOHEHTHI - ChIPbE, BCIIOMOTaTeNIbHbIE MaTepHalbl, OCHOBHOW U TOTIOJHUTEIbHBINA MPOTYKTHI,
OTXOJIbI, SHEPTeTUYECKUE PECypChl, 000PYAOBaHHE, CTPOUTEIbHbIE KOHCTPYKIIMH W MPUOOPHI,
IIPOU3BOJICTBEHHBIN NIEPCOHAIL.

KauecTBeHHbIE M KOJIMYECTBEHHBIE MOKA3aTEINM XUMHUYECKOTO MPOU3BOJCTBA: TEXHOJO-
TMYECKHE TOKa3aTeNid - MPOM3BOAMUTEIHHOCTh U MOIIHOCTH MPOU3BOJICTBA, BBIXOJ MPOIYKTA,
pacxoaHbie KOA(POUIIUEHTHI 10 CHIPHIO M YHEPTHH, HHTCHCUBHOCTH MPOIECCOB, KA4eCTBO MPO-
IyKTa; YKOHOMHUYECKHE MOKa3aTeIu - cCe0eCTOUMOCTh MPOIYKTa, MPUBEICHHBIC 3aTPAThl, yelb-
HbIE€ KalHUTAJIbHBIE 3aTPaThl, MPOU3BOAUTEILHOCTh TPY/A; IKCIUTyaTAllMOHHBIE IOKAa3aTelu -
HAJEKHOCTh U 0€30MacHOCTh (YHKIIMOHUPOBAHMSI CHCTEMBI, YyBCTBHTEIBHOCTb, PETYIUpPYe-
MOCTb M YIPaBJIIEMOCTb IIPOLIECCA; COLMAJIbHBIE [TOKA3aTEIN - BO3/CICTBUE HA OKPYKAIOILLYIO
cpeny, 6€30MacHOCTh OOCITYKUBaHHUsI, CTENICHb MEXaHU3aIlMU U aBTOMAaTU3aI1H.

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

Krnaccudukaius chlpbeBbIX PECYpCOB IO PA3IUYHBIM MPU3HAKaM - (a3oBOMY COCTOS-
HUIO, TIPOUCXOXKICHHUIO, UICTOYHUKAM. MUHepanbHOE ChIpbe (PYAbl M IMOJE3HBIE HCKOMAEMBIE),
OpPraHUYECKOE MPUPOIHOE ChIphe (FOPIOYHE HMCKOIMAeMbIe), PACTHUTEIBLHOE U >KMBOTHOE CHIpPHE,
BTOPUYHOE CHIPHE - MX HCIOJB30BaHUE U MyTH mepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKH ChIphsI (OOOTaIICHUE, OYHMCTKA, MOATOTOBKA K TPAHCIOPTUPOBKE U IepepaboTKe).
[TonsiTe, CYyITHOCTh M MPUMEPHI YIITYOJICHHUS UCIIOJIb30BAHUS ChIPhsi, KOMOMHUPOBAHUS TPOU3-
BOJICTB U KOMIUIEKCHOW NepepabOTKU CHIPBS.

3HavYeHHE U UCIOJIb30BAaHUE BOJBI B XMMHUUYECKHX MPOU3BOACTBaX. VICTOUHMKHU BOJBI.
TpebGoBaHMs K TEXHOIOTUYECKOW U ObITOBOH Bojne. [IpombliieHHass TOJATOTOBKA BOJABI U METO-
JIbI €€ OUMCTKHU OT mpuMeceil. OCHOBHBIE METOJIbI KOHTPOJIS Ka4eCTBA BOJbl. DKOHOMHUS BOJIOTIO-
TpeOeHus B Mpou3BoAcTBE. Bo1000OPOTHBIE CHCTEMBI.

Bunbl 1 UCTOYHMKHU SHEPTrUU B XMMHUYECKOW MPOMBIINUIEHHOCTH. Macmitalel notpediie-
HUSL U CIOCOObI YMEHbIIIEHUSI dHEepreTudeckux 3arpar. CyIIHOCTh U MPUMEPHI pereHepaluu 1
peKyriepanuy SHeprul. JHEPrOTEXHOJIOTHUECKUE CUCTEMBI. BTOpUUHbBIE YHEPTETUUECKHE PECyp-
CBI.

Mopayasb 2. TeopeTnueckue 0CHOBbI XMMHYECKHX NPOLECCOB H PEaKTOPOB

2.1. OcHOBHBIE OTIPEJEIECHUS U TIOJI0KECHUS

OU3BNKO-XUMHUUYECKHE 3aKOHOMEPHOCTH XUMHUYECKHX IPEBpAIIEHUN - CTEXHOMETpUUe-
CKHE, TEPMOJIMHAMHYECKUE, KuHeTn4Yeckue. Ilokazarenn XMMUYeCKOro NpeBpalleHus - CTENEHb
MpeBpalleHHs], BBIXOJ MPOAYKTa, HHTErpadbHas U quddepeHnansHas CeIeKTUBHOCTH, CKOPO-
CTH PEAKIIMU U TIPEBPAIICHHS PeareHTOB.

2.2. X¥MHUYECKHE MPOLECCHI.

Onpenenenve. Knaccudukanuss XMMHUUECKUX IMPOLECCOB MO PAa3IMYHBIM MpU3HAKAM -
XUMHUYECKUM (BHJI XMMHUYECKON pEaKIuH, TePMOJNHAMUYECKUE XapaKTEPUCTUKH, CXeMa Tpe-
BpailleHui) 1 (pa3oBbIM (YUCIIO U arperaTHOe COCTOsTHUE (a3).

I'omorenHsIil xuMuueckuil npouecc. Onpeaenenre U NpuMepsl. BiausiHue XUMUYECKUX
MPU3HAKOB M YCIOBUH MPOTEKaHUs Ipolecca Ha ero nokasarenu. CriocoObl MHTEHCU(PUKAIIUH.
[TonsiTrie onTUMaNbHBIX TeMrieparyp. OnTuMaabHbIe TEMIIEPaTyphl i OOpPaTUMBIX M HEoOpa-
TUMBIX 9K30- ¥ SHIOTEPMHYECKUX PEaAKITHH.

I'eteporeHHbll (HEKATAIMTUYECKUI) XUMHUECKU mporiecc. OnpeneneHue u MpuMephI.
CtpykTypa mpoliecca U ero coctamistomue (craauu). Habmrogaemass CKOpOCTh XMMUYECKOTO
npesparenns. O0mactu (pexuMbl) MPOTEKaHUS MpoIlecca, JUMUTHPYIOIAs CTaIUs.

I'eTeporennslii XuMHUUYECKHI Tporiecc "ra3 (KUIKOCTh) - TBepaoe". OOOCHOBaHME, IO-
CTPOCHHME U aHAJIM3 MAaTEMAaTUYECKOW MOJENU Uil peakiui ropeHus: (Mojaenp "CKUMaromasics
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chepa") u TonoxuMmmuueckoi (Mojaenpb "¢ HeB3ammoercTByomuM sapom"). Habmogaemas cko-
POCTh MpEBpAIlEHUs], BpeMsl IPEBpAIeHUs] U yTH UHTEHCU(DUKALUKU JUTS PA3IMYHbIX 00sacTen
MPOTEKaHUs Ipolecca.

['eTeporennslii xuMuyeckuii nmpomecc "raz (KUAKOCTh) - KUJIKOCTh". OOOCHOBaHME, T10-
CTpOCHHE U aHaIM3 MaTeMaTtudeckoit moaenu. Habmogaemast ckopocThb MpeBpatieHust 1 00J1acTi
npoTekanus npouecca. [IyTn nHTeHCHpHUKaMK 71 pa3IHYHBIX PEKUMOB MpoIiecca.

Karanmurnueckuit nmpouecc. OmnpeneneHue, kiaccudukanus, mpuMepsl. | eTeporeHHbIi
KaTaJiu3 Ha TBEpJOM Katanu3aTope. O00CHOBaHUE, TOCTPOCHUE M aHAIN3 MAaTEMaTHUECKOW MO-
JIeNIA Ha KaTaIUTUYECKOM MOBEPXHOCTH U B MMOPUCTOM 3epHE Karanuzaropa. Habmonaemas cko-
pOCTh IpEBpalleHUs U 00acTU NpoTeKaHus npouecca. CTENeHb UCIIOIb30BAHUSI BHYTPEHHEHN
noBepxHocTu. [IyTn nHTeHCHDUKAIMK KaTaTUTHYECKUX MPOIIECCOB.

2.3. XMMHUYECKHE PEAKTOPBI.

Omnpenenenrue U Ha3HAYEHHE XMMHUYECKOTO peakTopa. PeakTopbl B XMMHUECKUX U HEXU-
MHUYECKUX OTPACIISAX MPOMBIIUIEHHOCTH. O030p THIIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIE
3JIEeMEHTHI (peakIMOHHAas 30Ha, YCTPOMCTBA BBO/A M BBIBOJIA, CMEIICHHUSI, pa3/IeJICHHs U pacrpe-
JIEJIEHUS TIOTOKOB, TEINIOOOMEHHBIE 3JIEMEHTBI), OCHOBHBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTu3zanusi MpoleccoB B XMMHUYECKOM PEAKTOpPE MO MaciiTady MX MPOTEKaHHUS:
XUMHUYECKasl peaklus, XUMUYECKUN IPOLECC B 3JIEMEHTAPHOM 00BbEME, IPOLECCH B PEAKIIMOH-
HOM 3JIEMEHTE U B PEaKkToOpe B IEJIOM, - UX B3aUMOCBS3b U HepapXuyeckas CTpyKTypa MareMa-
TUYECKOW MOJIeNu Ipoluecca B peakrope. [Iprumepsl npoiieccoB B pa3iMuHbIX BUJAX XUMHUYECKUX
PEaKTOpOB.

Knaccudukanus mporeccoB B peakTopax Mo pa3inyHbIM MPHU3HAKAM - BHJI XUMHUYECKOTO
mpolecca, OpraHu3alys MOTOKOB PEareHToB (CXeMa JIBXKEHUSI PETeHTOB Yepe3 PeakTop, CTPYK-
Typa IOTOKOB B PEAKIIMOHHOM 30HE), OpraHU3alMsl TEMJIOBBIX IOTOKOB (TEIUIOBOM peXUM, cXema
TEMI000MEeHa), CTALlMOHAPHOCTH MpoIiecca.

O60ocHOBaHME U MTOCTPOCHUE MaTEMaTHYECKONW MOJIENU IIpoLecca B peakTopax pasiinyHo-
ro TUNA KaK CUCTEMbI YpaBHEHHI MaTEepHabHOTO U TEIIOBOTO 0ATaHCOB HA OCHOBE JIAHHBIX O
CTPYKTyp€ MOTOKa, XUMUYECKUX MPEBPAIICHUSIX, SBJICHUAX NMEpPEeHoca Tella U BEeIIeCTBa U UX
B3auMojieiictBuu. CucteMaTu3aius U Kiaccu(uKanus MaTeMaTHUECKUX MOJIENel MpOIeccoB B
peakTopax.

N3oTepMuueckne mpolecchl B XMMHUYECKOM peakTope. BiusHue cTpykTypsl IOTOKa
(ueanbHOE CMEIIEHNE U BBITECHEHHE), CTAllMOHAPHOCTHU Ipoliecca (MPOTOYHBIA U NEepUoaAnYe-
CKHIi), TapaMeTpOB U YCJIOBUI MPOTEKaHUs Mpoiiecca (TeMreparypa, KOHIIEHTpaIlus, JaBJleHue,
00BeM PEaKIIMOHHOM 30HBI, BpeMs), BUJa XUMUYECKOW peakuuu (IpocTas U cIoXKHas, o0paTH-
Masi 1 HeoOpaTHMas) U ee MmapaMeTpoB Ha MPO(UIU KOHIEHTpAIlMI U MOKa3aTeNlH Mpoliecca B
peakTope (CTerneHb NPeBpalleHHs], BBIXO/ MPOJYKTA, CEIEKTUBHOCTh Iporecca). OCHOBBI pacye-
Ta mpoiecca B peaktope. ComnocTaBnenre 3p(EeKTUBHOCTH MPOLIECCOB B PEAKTOPax, ONMUCHIBae-
MBIX MOJIEJISIMU UACAIbHOTO CMEIIEHUS U BHITECHEHUS.

Heunzorepmuueckue mpoueccsl B XUMHYECKUX peakTopax. Opranuzaius TeIIoBbIX MOTO-
KOB U pEXHMMOB B XUMUYECKUX pEaKTOpax. Pacnpesenenne temneparypbl, KOHIIEHTpAlMi U cTe-
MIEHU MPEBPAIICHHs] B PEAaKTOPE B PEXKUMAX HICAIbHOTO CMEIIeHHs U BBITECHEHUS, afaradaTuye-
CKOM M ¢ TeriooOMeHoM. CBs3b TeMIepaTrypbl M CTENEHM IPEeBpAIleHUs B a1MadaTHYecKOM
npouecce. ConocraBieHHe ¢ U30TEPMUUYECKUM PEXUMOM. YHCIO M yCTOHYMBOCTH CTallMOHAP-
HBIX PEKMMOB B PEAKTOPax MI€aIbHOIO CMEIICHHUS.

2.4. I[IpoMBIIUIIEHHBIE XUMUYECKHE PEAKTOPBI.

Ha koHKpeTHbIX mpuMepax MPEeIMETHO PaCCMATPUBAIOTCS MPOMBIIUICHHBIE PEAKTOPHI
JUTSL IPOBEJICHUS TPOLIECCOB TOMOTEHHBIX, T€TEPOreHHBIX U KaTaJTUTHUECKUX - TUIIBI PEaKTOPOB,
KOHCTPYKTUBHBIE XapaKTEPUCTUKU U OCOOCHHOCTHU peXHMMa, 00JIaCTH UCTIOIb30BaHUS.

Moayab 3. XuMu4eckoe MPOU3BOACTBO, KAK XMMHUKO-TEXHOJOTMYeCKasi cUCTeMa
(XTC).
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3.1. CTpyKTypa 1 ONMCaHUE XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XUMHUYECKOE IMPOU3BOJCTBO KaK XUMHKO-TexHojoruueckas cuctema (XTC). Ilonstue
cucteMbl u XTC. CoctaB XTC: anmeMeHThl, cBsi3u, oacuctembl. DnemMeHThl X TC, knaccuduka-
U M0 BUAY MPOLIECCOB M Ha3HaueHUIo. TexHosjorudeckue cBsi3u aeMeHToB XTC (morokn).
[TocnenoBarenbHast, mapajuielibHas, Pa3BETBICHHAs, TIOCIEI0BATEIbHO-00BOAHAs (Oaiinac), 00-
paTHast (peLMKII) TEXHOJIOTUYECKHUE CBSI3U. VX cXeMbl U Ha3HAYEHUE.

Onucanne XTC. Buasr mogeneit XTC - onucarenbHble u rpadudeckue. OnucareabHbIe
MOJIENIN - XMMHYEcKass CXeMa M Maremarhdeckas Monenb. I paduueckue mMonmenu - GyHKIHO-
HaJIbHAsI, TEXHOJIOTHYECKasl, CTPYKTYpHasl U Apyrue (cnernuaibHble) cxembl. Haznauenue, npu-
MEHEHUE U B3aUMOCBSA3b MOJICIICH.

3.2. Anammuz XTC.

[Tonsitue, 3amaun u pesynprathl aHanuza XTC - cocrosinue XTC, maTepuanbHbIil U TEI-
JIOBOM 6aNaHChl, TOKAa3aTeNI XUMUUYECKOTO MPOU3BOJICTBA.

CaoiictBa XTC Kkak cuCTEMBl: B3aUMOCBSI3aHHOCTh PEKUMOB AJIEMEHTOB, pa3jInyle OIll-
TUMAJIbHOCTH 3JIEMEHTA OJAMHOYHOI'O U B CUCTEME, YCTOMUYMBOCTh U CYILIECTBOBAaHUE CTAllMOHAP-
HBIX PEKUMOB U JIP.

MatepuanbHbIi U TEIIOBOM OanaHchl. MeTOIMKa COCTAaBIICHUS U pacyeTa MaTepHalbHbIX
u terioBbix O6aancoB XTC u ee moacucrem. OcCoOEHHOCTH pacuera OalaHCOB B CXeMax C pe-
koM. @opMbI IpeicTaBlIeHUs 0aIaHCOB (TaOIUIIbI, THAarpaMMbI U Ip. ).

MarepuanbHblii OaaHC UIT MaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcmonp30Ba-
HUE CTEXMOMETPUYECKHX, TEPMOAMHAMUYECKUX M MeX(]a3HbIX OaJaHCOBBIX COOTHOIICHUHU.
CTexnuoMeTpruecKue COOTHOIIEHUS U MX pa3HOBUAHOCTU. CTENEHb HCIOJIb30BAaHUS ChIPhEBBIX
pecypcoB.

OHTaNbIUMHBIN, SHEPreTUUYECKHUM (110 MOJTHON PHEPIUM) U HKCEPreTUUeCKuil OanaHchl U
KIII. Ux conocTaBieHue u ucnosib3oBanue B ananmuze XTC.

3.3. Cunres XTC.

ITonsaiTe m 3anaum cuHTe3a (mocrpoennss) XTC. OcHoBHBIC 3Tanbl pa3spadoTKu
XTC. Pojib MaTeMaTHYECKUX U IBPUCTHYECKHUX METO/I0B.

OcHoBHble kKoHIIenMHU npu cuHTe3e XTC: moJHOe UCTIOIB30BAHUE CHIPHEBBIX U 3HEpIe-
TUYECKUX PECypCcoB, MUHUMH3ALUSI OTXOAOB, ONTHUMaJbHOE HCIOJIb30BaHUE ammaparypsl. Mx
coJlep>kaHue W crocoObl peanu3anuu. KoMOMHUpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE MPO-
LIECChl, BTOPUYHBIE SHEPTETUYECKUE PECYPCHI, SHEPTOTEXHOJIIOTUYECKUE CUCTEMBI, TEpECTpanBa-
embie XTC, 3aMKHYTBIE, MaJTOOTXOAHBIE TPOM3BOJICTBA - UX TIOHATHUS, OCOOEHHOCTH U MIPUMEHE-
HUE.

OpHOpOIHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa PEeKYyNepaTHBHOTO TEMJI000MEHa, CH-
cTeMa pa3/iesIieHus MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUSI UX
ONTUMAIBHOU CTPYKTYPHI

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

XUMHYecKre MPOU3BOJICTBA PACCMATPHUBAIOTCS MPEIMETHO KaK peanu3alys U3y4eHHBIX
TEOPETHUECKMX OCHOB XMMHUKO-TEXHOJIOrHUeckux mnporeccoB U XTC, KoHUENUud NoCTpOeHUs
BbicokOa(phexTrBHON XTC. OCHOBHOM aKkIEHT Jenaercs Ha PU3NKO-XMMHUYECKHE OCHOBBI KOH-
LENIUHU TOCTPOEHMSI TEXHOJIOTMYECKON CXEMBI ITPOU3BOJICTBA U ero nojacuctem. IIponsBoactso
cepHOM KucnoThl. [Ipon3BoacTBo ammuaka. [Ipon3BOACTBO a30THOM KUCIOTHL. [Ipon3BoncTBO
CTHpOJIA.

Monayasb 5. CoBpeMeHHbIe TEHACHIMHA B PA3BUTHN XUMH4Y€CKON TEXHOJIOTHH.

Tekymiee cOCTOSIHUE XUMUUYECKOW MTPOMBIIIUIEHHOCTH B MUPE U TEHJICHIIMM €€ Pa3BUTHUS.
[TepcnekTMBHBIE HICTOYHUKH CHIPBS U dHeprun. Kimactepuzamus XuMUIeCcKON MPOMBIIIIIICHHOCTH.
CoBMerieHHble mpoliecchl. [ nOkue u mepecTpanBaeMble TEXHOJIOTHYECKHe cxeMbl. HoBble XH-
MHUKO-TEXHOJIOTHYECKHUE MPOLIECCHI U CITOCOOBI MOTyueHus: NpoAyKToB. HaHoTexHOI0T .
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4 O0bem yueOHO#H THCIHMIIINHBI

. B 3aueTHBIX B akanem.
Buabl yueOHoii padoTsl
eIMHULIAX yacax
O01asi Tpy10eMKOCTh JMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 7 252
Konrakrnasi pa6ora (KP): 2,22 80
Jlextuu (JIek) 0,89 32
[Tpaxktrueckue 3ansarus (I113) 0,89 32
JlabopaTopnsbie 3ansatust (J1ab) 0,44 16
CamocrosiTesibHas padora (CP): 3,78 136
JK3aMeH
Bup xouTpoJisi: 3a4er / 3k3amMeH 1
(36)
. B 3aueTHBIX B actponHom.
Buabl yueOHoii padorsl
SIMHHIIAX qacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 7 189
Konrakthas patdora (KP): 2,22 60
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0,89 24
JlabopaTopnsie 3ausartust (J1ab) 0,44 12
CamocrositesbHas padora (CP): 3,78 102
JK3aMeH
Bup xouTpoJsi: 3a4er / 3k3amMeH 1 27)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Cucrembl ynpaBJjieHHsl XMMHKO-TeXHoJIoTH4eckumMu npoueccamm» (b1.6.19)

1. Heab AMCHUIUIMHBI — JaTh 0a30Bble 3HAHMSA MO TEOPHUHM CHUCTEM YIPABJIECHUS XHUMHKO-
texHojornueckumu npoueccamu (CY XTII), npuBUTh HaBBIKM U YMEHUE aHAIM3a CBOMCTB
XTIl xak OOBEKTOB YNpaBIEHHs M MPAKTUYECKOTO MPUMEHEHUs TEXHUYECKUX CPEeICTB
yIpaBiIeHUs.

2. B pe3yabTare M3yyeHHs! AUCHUILIMHBI 00y4YalOIIUIics 1O MporpaMMe 0akajiaBppuara
JMOJIKEH:

Obnaoams caenyrommmu obmenpodeccuonanbubiMu (OIIK) u npodeccruonanbHBIMU
(ITK) xoMneTeHIIUSAMU:

- BJIaJICHUEM OCHOBHBIMHM METO/IaMH, CIOCO0aMH U CPEJCTBAMU IOJIyYEHUs, XpaHEHUs,
nepepaboTku MH(pOpMalKK, HaBbIKAMU PaOOTHl ¢ KOMIIBIOTEPOM KaK CPEICTBOM YIIPaBJICHUS
undpopmanueii (OIMK-5);

- CIIOCOOHOCTHIO M TOTOBHOCTBIO OCYHIECTBIIATh TEXHOJIOTMYECKUHN MPOIIECC B COOTBET-
CTBUU C PEIVIAMEHTOM U HCII0JIb30BAaTh TEXHUYECKHE CPEACTBA JUIsl N3MEPEHHUS] OCHOBHBIX Iapa-
METPOB TEXHOJIOTHYECKOT0 MpoIlecca, CBOMCTB Chipbs u mpoaykuuu (ITK-1);

- CIOCOOHOCTBIO BBISIBIATH U YCTPAHATh OTKJIOHEHHS OT PEKUMOB pabOThl TEXHOJIOTHYE-
CKOT0 000pYy/IOBaHHUS U MMapaMeTPOB TexHoornyeckoro mpomecca (IMK-11);

3nams:

- OCHOBHbIE MOHATHUS TEOPUU YIIPABICHUS;

- CTAaTUYECKHE U IMHAMHYECKHE XapaKTEPUCTHKH OOBEKTOB YIIPaBIICHUS;

- ocHOBHbIE BBl CAY U 3aKOHBI PETYIMPOBAHHUS;

- TunoBele CAY B XMMHYECKOH IIPOMBILUIEHHOCTH;

- METOJBI U CPENICTBA U3MEPEHHUS OCHOBHBIX TEXHOJIOTHYECKUX [1apaMETPOB;

- ycroitunBocth CAY;

54



- OCHOBHbBIE MOHATHA O HEMMHEWHbIX CAY, pellelHbIX CUCTEMaXx, JOTMYECKUX aITrOpPUT-
Max yIpaBJieHUs, aJJaITUBHBIX U ONTUMAJIbHBIX CUCTEMAaX YIPABJICHHUS;

Ymems:

- OIPENIENISATh OCHOBHBIE CTAaTUYCCKHUE M JIMHAMUYECKHE XapaKTEPUCTHUKUA OOBEKTOB
YIPABJICHHUS;

- BEIOWMPATh PALMOHANBHYIO CUCTEMY PErYJIMPOBAHUS TEXHOJIOTUYECKOTO MPOIIecca;

- OlICHUBaTh ycTOMUUBOCTH CAY;

- BBIOMPATh KOHKPETHBIE TUIIBI TPUOOPOB 1ist Auarnoctuku X 111

Braoemy:

- METO/IaM{ TE€OPUHU aBTOMATUUYECKOTO PEryJUpPOBaHHUsS, OpPraHU3alUuu U pacdyéra CUCTEM
ONTUMAJIFHOTO YIPABJICHHUS MPOIECCAaMU XMMHMYECKON TEXHOJOTMM MaTepHalioB U MpHOOpOB
AJIEKTPOHHOU TEXHUKU U HAHORJICKTPOHUKH.

3. Kpartkoe cogep:xaHue JTUCHHILINHBI

Moayab 1. OcHOBHBbIE MOHATHS YNPABJIEHUS] XUMMHKO-TEXHOJOTHYECKHUMH MPOILec-
camH.

3HavYeHNEe aBTOMATUYECKOTO YIPABIICHUS ISl PA3BUTHSI XUMUYECKON MPOMBIILIICHHOCTH.
Oco0OeHHOCTH YIPaBJICHUS XUMUYECKUM TMPEANPUATHEM U XUMHUKO-TEXHOJIOTMUECKUM MPOIleC-
coM. TeXHHUKO-DKOHOMUYECCKUH YPPEKT BHEAPEHUS aBTOMATU3UPOBAHHBIX CUCTEM YIIPABIICHU.
Pounb cucreM ynpaBneHus B obecrieyeHIN 6€30MacHOCTH XUMUYECKOTO MPOU3BOACTBA U OXPAHbI
OKpy>Karotei cpeasl. OCHOBHBIE TepMUHBI U onpeneneHus. Mepapxus ynpasienus. OCHOBHbBIE
npuHIMIEl yrpaienus. Knaccuduxanus cuctem ynpaBieHuss DYHKIMOHAIbHAs CTPYKTypa
CAY. Iloka3aTenu KauecTBa yIpaBJICHUS.

MopnyJib 2. OCHOBBI T€OPHH ABTOMATHYECKOI'0 YIIPABJICHHUS.

Maremaruueckue moaenu CAY. Iunamuueckue xapakrepuctuku CAY. Ucnons3oBanue
ONEpPALMOHHOIO ncuucienus ang ananuza CAY. Tunossle TuHaMUUECKHUE 3BEHbs. BpemMeHHbIe
Y 9aCTOTHBIE XapaKTEPUCTUKHU. DKBUBAJICHTHBIC MPE0OpPa30BaHUS CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTh JTMHEWHBIX CAY ¢ 00paTHOii cBsa3bt0. Knaccudukaiiys 1 OCHOBHbIE CBOMCTBA 00BEKTOB
ynpasieHus. MeToibl onpeeneHnst CBOMCTB 00BEKTOB ynpasiieHUsl. OCHOBHbIE 3aKOHBI PETy-
JTUpOBaHUs. Perynsaropbl Ha OCHOBE UCKYCCTBEHHBIX HEMPOHHBIX ceTeil. L{udpossie u pobdact-
HBIE CHCTEMBI yIIpaByieHHs. BoIOOp 3aKOHA peryIupoBaHUs U ONPEACIICHUE ONTUMAIBHBIX Tapa-
METPOB HACTPONKH MPOMBIIIJIEHHBIX PETYISTOPOB.

Mopayas 3. U3MepeHne TeXHOJOTHYeCKUX MapaMeTPoOB XMMHMKO-TEXHOJIOTHYeCKOIo
npouecca.

l'ocynapcTBeHHas cucTeMa MPOMBIIUIEHHBIX MPUOOPOB U CpeACcTB aBTomMaruzanuu. Oc-
HOBHBIE TEPMHUHBI U ONpPEAEIeHUs] MeTposiorui. MeTo bl u3mepennii. CpeacTBa U3MEpUTENTbHON
TEeXHHUKHU, MX CTaTHYECKHUE U TuHaAMH4eckue cBoicTBa. [lorpemnoctu usmepenuit. CrocoOsI me-
penaun uHbopMaIuu Ha paccrosiuue. Opranuzanus qucTaHnoHHON quarHoctuku XTI MU3me-
pEHUE OCHOBHBIX TEXHOJOTUYECKHX MapaMETPOB: JABJICHHS, TEMIEPATYPhI, pacXxoja U KoJude-
CTBa, YPOBHS XKHJIKOCTH U CBHIMTyYUX MATEPHAIOB, COCTaBa U (PU3MKO-XMMHYECKUX CBOICTB Be-
LIECTB.

Moayanb 4. OcCHOBBI IPOEKTHPOBAHUS ABTOMATHYECKHX CHCTEM YNPaBJIE€HUS] XUMHU-
KO-T€XHOJIOTH4eCKHUMHM MPOILeCCaMHU.

Ocob6ennoctu ynpasienust X TI1. PerynupoBanue 0OCHOBHBIX TEXHOJIOTHYECKHUX Hapa-
METPOB: pacxojia, IaBleHus, TemrepaTypsl, ypoBHs, pH. Texuuueckue cpencrsa CAY. OcHOB-
HbIE Pa3HOBUAHOCTHU YIPABIISIFONIUX YCTPOUCTB. THITBI, XapaKTEPUCTUKHU B PACUET UCTIOTHHU-
TETHHBIX MEXaHU3MOB M PETYIHUPYIOMUX opraHnoB. OGopmiieHre TPOEeKTHOTO 3aJaHUsI Ha aBTO-
MaTH3al1I0 TEXHOJIOIMUECKOTO mpoliecca. BeiOop Touek usmepenus, KOHTPOJIs, YIPaBIsSeMbIX
MapaMeTpoB U YMPABIAIONINX BO3AeHCTBUI. CTaHIaPTHI M YCIOBHBIE 0003HAYEHUS TSl TEXHO-
noruueckux cxeMm. OcHoBHbIe cBeneHnst 00 ACY TII B xumuueckoii npomsinuieHHOCTH. [TpuMme-
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pe1 ACY TII B xuMu4eckoi npoMbIuIeHHOCTH. OCHOBHBIE BBIBOIBI O Kypcy. COBpEMEHHbIE
teHaeHuuu B pazputuu CY XTII.

4, O0bEM yueOHOI TUCUUTIMHBI
Bujs! yueGHOi paGoTsI B 3auerHbix equ- | B akazem. yacax
HUIAX

OO0mas Tpy10eMKOCTh THCIUIITHHbI 5 180
10 y4eOHOMY ILIaHY

KonraktHas padora (KP): 1,33 48
Jlexumu (Jlek) 0,89 32
[Tpaxtrueckue 3ansatus (I113) 0 0
Jlaboparopusie 3ansTus (JI3) 0,44 16
CamocrositesbHas padora (CP): 2,67 96
CaMocCTOsATEIbHOE U3YUEHUE PA3/IETI0B IUCIUILIMHbI 2,67 96

JK3aMeH

Buja nToroBoro KOHTpOJIs: 3a4eT / IK3aMeH 1 (36)

o B 3ayeTHBIX enu- B actponom. ua-
Bunel yue6HoI paboThl a p

HHIIAX cax
O0mas TpyA0eMKOCTb JHCIUILTHHBI 5 135
10 y4eOHOMY ILIAHY
Konrakrnas padora (KP): 1,33 36
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3ansatus (I113) 0 0
JlabopaTopnsie 3ausartus (JI3) 0,44 12
CamocrositesbHas padora (CP): 2,67 72
CaMoCTOsITENIbHOE U3YUYEHHUE PA3AEIOB TUCIUIUIMHBI 2,67 72
JK3aMeH
Bua uTOroBoro KOHTpOJISA: 3a4eT / IK3aMeH 1 27)

4.4.2. IlucuMinHbl BApMATHBHOM YacTH (00513aTeJIbHbIE I CHUIITIHHBI)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«OCHOBBI 5)KOHOMHMKH U ynpasJjenus npoussoacrsom» (b1.B.0O/1.1)

1 Heap qAUCHMIVIMHBI - TIOJIyY€HUE CUCTEMBbI 3HAHUN 00 SKOHOMHUYECKHX 3aKOHOMEPHO-
CTAX (PYHKIMOHMPOBAHUS IPOMBIIIJIEHHOIO IPOU3BOJICTBA B CUCTEME HAI[MOHAJIBbHOW IKOHOMH-
Kd, (GOpMHpPOBaHHWE SKOHOMHYECKOTO MBIIUICHUS W HCIOJIb30BaHME IOJIyYEHHBIX 3HAHUHA B
IIPAaKTUYECKON NEATEIbHOCTH.

2 B pesyabTaTe H3y4eHUs] AUCHHUILVINHBI 00y4alOLIUIICA 10 MPOrpaMMme

0akajlaBpUaTa J10JIKeH:

Obaadams CleayOIUMU KOMIETCHIIUSMHU:

ObwexkynomypHvIMu:

- CHOCOOHOCTh HCHOJb30BAaTh 3HAHUS OCHOB SKOHOMHUKH B Pas3iIMYHBIX cdepax
xu3HenestensHoctu (OK-3).

IIpogpeccuonanvuvimu:

- CHOCOOHOCTh AHAJIM3MPOBATH TEXHUYECKYIO TOKYMEHTAlLUIO, MOAOUpaTh 000py-
JIOBaHHE, TOTOBUTH 3asBKM Ha pUOOpeTeHne u peMoHT obopynoBanus (I1K-9).

3namo:

— OCHOBBI 5KOHOMHKH B Pa3JIMYHBIX chepax KU3HEIEATEIbHOCTH;

— MeTOAbI pa3pabOTKH OMEPATUBHBIX M MPOU3BOICTBEHHBIX IIAHOB,
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— METOJbI U CIIOCOOBI OIIATHI TPYAQ;

Ymems:

— COCTaBJIATh OTYETHI MO BHIMOJHEHUIO TEXHUYECKUX 3a/IaHUN;

— TOTOBUTH UCXOJHBIC TaHHBIC JJIsi BHIOOpPA U 0OOCHOBAHMS HAYYHO-TEXHUYECKHUX U Op-
raHU3AIMOHHBIX PEIIEHUH HA OCHOBE SKOHOMHUUYECKOTO aHAJIN3a;

— paspabarbIBaTh ONEpaTHBHbBIC IUIAHBI PA0OT MEPBUYHBIX MPOU3BOACTBEHHBIX MOIpPa3-
JICJIICHUM;

Braoemy:

— METOJaMU M WHCTPYMEHTaMH MPOBEICHHUS SKOHOMHUYECKOIO aHaju3a 3aTparT U pe-
3yJbTAaTOB ACSITEIBHOCTU MPOU3BOICTBEHHBIX MTOIPA3ICICHHI;

— UHCTPYMEHTAMH IUIAHUPOBAHUS U BBIITOJHEHUS MEPOIPUSITHIA 110 TPOU3BOJCTBY IPO-
JYKLHH;

3 KpaTkoe coaep:kanue Q1 CHUNITHHBI

Moay.as 1. Beenenne. OCHOBBI PHIHOYHOI IKOHOMUKH

DKOHOMHYECKHE MOTpeOHOCTH, Oara u pecypchl. OOIIECTBEHHOE MTPOU3BOACTBO U KO-
HOMHYECKUE OTHOIIeHHs. [Ipon3BOACTBEHHbIE BO3MOKHOCTH OOIIECTBA U SKOHOMHUYECKUN BBI-
6op. KpuBas mnpoM3BOJACTBEHHBIX BO3MOXXHOCTEH. 3aKkoH yObIBaromield MpeaesibHON
noJie3HOCTUM. TpaguioHHas 3koHoMHUYeckas cuctema. COOCTBEHHOCTh: (POPMBI M MYTH HX
npeoOpa3zoBanusi. PEIHOUHBIN MeXaHU3M crpoca U npeaioxkenusi. CoBeplieHHas 1 HECOBEPILICH-
Has KOHKypeHIuU. CyIIHOCTb W YCIOBHS BO3HUKHOBEHHS pBhIHKA. BUABI PHIHKOB M HUX
crpykrypa. Oynkiuu peiaka. ToBap u ero cBoiictBa. Cripoc U npesjioxkeHrue Ha poiake. [loHs-
THE «3NAacTUYHOCTH». (CoBeplleHHass M HECOBEPIICHHAas KOHKYpEHUUH. MOHOMOIHS.
Onurononus. [ToHsiTHEe HAITMOHAIEHONW SKOHOMUKH, OCHOBHBIE MAaKPOIKOHOMHYECKHUE MOKa3aTe-
mu. [lorpeGnenus u coepexenus. [IpousBoacTro, oOMeH u pacnpenenenue. [lorpedienue, coe-
peXeHue, WHBECTUIIMH TOBapoB U yciyr. duHaHcOBas cucremMa W (UHAHCOBAS TOJUTHUKA
obmiectBa. Hanoru u Hajorosas cucrema.

Moayanb 2. JkoOHOMHYECKHEe OCHOBBI YIIPaBJIeHUsI IPOU3BOCTBOM

[Ipennpustie Kak CyObeKT PHIHOYHOTO XO3A1CTBA. DKOHOMUYECKHE 3aKOHBI U OCOOCH-
HOCTH WX TPOSBIICHUS HA Tpeanpuarud. Ponb crenuamucrta XMMUYECKON MPOMBIITUIEHHOCTH.
[IpenmpusiTie B cucTeMe PHIHOYHON 3KOHOMUKHU. [Ipennpustue — kak CyOBEKT U OOBEKT Mpe-
MPUHUMATEIBCKON NESITeIbHOCTH. 3aKOHOJaTeNIbHas 0a3a MpeanpuHUMATEICKONW ACSITebHO-
cti. HopMaTHBHO-TIPaBOBBIE aKThI, PETIAMEHTHPYIOIINE JEATENbHOCTh peanpustus. Opranu-
3aI[MOHHO-TIPABOBbIE (POPMBI MPEANPUHUMATEITHLCKOW NEATEILHOCTH U KPUTEPUU UX BBIOOpA.
@opMbl  COOCTBEHHOCTHU. BHEmHSsI W BHYTpPEHHSS cpeda MpennpusaTus. MatepuaibHo-
TexHu4eckas 0aza mpou3BojcTBa. ChIpbeBas W TOIUIMBHO-dHEpPreTHUEcKas 0a3a XMMHYECKHX
npou3BOACTB. [Ipon3BoACTBEHHAsE MporpaMMa U MPOU3BOJICTBEHHAs MOIIHOCTh MPEAIPHUSITHS.
KadecTBO M KOHKYpEHTOCITOCOOHOCTh MPOAYKIIUH. DKOHOMHYECKOE 0OOCHOBAaHME BHIOOpA CHI-
pbsi U TomuBa. PecypcocOepekenue. AnbTepHATHBHBIC UCTOUYHUK CHIPbsI M dHEpruu. Martepu-
TBHO-TEXHUYECKHUE pecypchl mpennpusitus. OCHOBHBIE TPOU3BOACTBEHHBIE (DOHIIBI XUMHUE-
CKUX TIPENNPHUATHIA: TIOHATHE, KIacCupUKalusi U cTpykTypa. [loHATHE U CTPYKTYypa, W OLIEHKa
OCHOBHBIX cpeCcTB. [lokazaTenu ucmob30BaHUsI OCHOBHBIX MPOU3BOICTBEHHBIX (DoHI0B. 3HOC
¥ aMOpTHU3alus, ¥ OTleHKa d()PEKTUBHOCTH UCIIOJIb30BAHUSI OCHOBHBIX MPOU3BOJICTBEHHBIX (DOH-
I0B. Bocripon3BoaCcTBO OCHOBHBIX cpencTB. OOOpPOTHBIE CPeACTBA MPEANPUSITHS: TIOHATHE, CO-
cTaB U cTpyKTypa. McTounuku popmupoBanus 000poTHBIX cpeacTB. Ob6opaunBaeMocTb 000pOT-
HBIX cpeACTB. MaTepualibHble 3anachl Ha npeAnpusTuu. TpyaoBsie pecypcbl npennpusitus. [lep-
COHAJI MIPEATNPHUSITHS U €T0 CTPYKTypa. DP(HEKTUBHOCTH UCIIOJIH30BAHUS MIEPCOHANIa U pabovero
BpeMeHH. [Ipon3BOIMTENBHOCTh TpyAa W orminata Tpyna. OpraHuzaius 3apaOOTHOM IUIaThl Ha
npennpusTiud. [Ipou3BoIUTENBHOCTD TPy/ia: MOHATHE, TOKAa3aTeNN U METOAbI u3MepeHus. Munu-
BUJyaJbHAas M OOIIECTBEHHAS MPOW3BOAUTEIHHOCTh TpyAd. Pe3epBbl U (haKTOPHI MOBBIIICHHS
MPOU3BOIUTENLHOCTH TpyAa. POPMBI, CUCTEMBI U pa3Mep OIJIaThl TPyAa Ha IPEIIPUSITUH.
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Moayab 3. TeXHUKO-IKOHOMHMYECKH A aHAJIN3 HHKEHEPHBIX pPelleHnii

Jloxoasl ¥ pacxojbl HAa MPOU3BOJICTBO, W PEATH3ALUI0 MPOAYKIUU npeanpustus. 13-
JIEP>)KKH MPOU3BOJICTBA MPOAYKIHH (CEOECTOMMOCTS), TPUOBLIL, PEHTA0EIBHOCTh U IIEHOOOPa30-
Banue. [loHsiTue 3aTparsl Ha MPOU3BOJCTBO U PeAU3AIMIO0 MTPOYKIUU (ceOecTOMMOCTh). Buabl
U 3HaueHue kiaccudukanuu 3arpar. CTpykTypa 3aTpaT Ha MPOU3BOJICTBO U pealU3allio Ipo-
TyKIuH. TeXHUKO-IDKOHOMUYECKUI aHaln3 WHKEHEPHBIX pemeHuil. OcoOeHHOCTH pacyera 3a-
TpaT Ha MPOU3BOJICTBO U PEATU3ALHUIO MPOIYKIIMH B KOMIUIEKCHBIX MPOU3BOJICTBaX. OCHOBHBIE
MyTH CHIDKEHUS 3aTpaT Ha MPOU3BOJCTBO Mpoaykiuu. Jloxoas! npeanpustus. [lorstue npuObI-
JM U A0X0Ja MPeAnpusTHs, METObl UX pacueTa. PeHTabenbHOCTb, €€ BUJIBI U METO/bI pacyuera.
[Tytu moBbImIeHUsT TPUOBUTM U PEHTA0CTHPHOCTH Ha mpeanpustusx. LleHooOpa3oBaHue U 1eHO-
Bas nosutuka. lleHa Ha mpoAyKIMIO ¥ MPUHIUIIBEL IeHooOpa3oBanus. Buasl nien. Ctpykrypa 1e-
HbI, cucTemMa lieH. B3aumocss3u 1eH u usnepxkek. LlenoBas monutuka. Pa3paboTka 1eHOBOM
ctparerud. OUHAHCOBO-KPEIUTHBIC OTHOLICHHS MPEANPHUATHA M CHUCTEMa HAIOro00JI0KEHUS.
[TonsiTre, cocTaB M CTpyKTypa prHaHCOB TpennpusaTus. [IpuHIumE Hatorooonoxenus. Hamorn
U TJIATEXXH, YCTAHOBIIEHHBIE 3aKOHOIATEIbCTBOM: BUIbI, CTABKH, 0OBEKTHI HAaJOr000I0KEHUS U
CPOKH YIIJIaThI HAJIOTa B OIOJIKET.

4 O0beM yueOHOH TUCHHMILINHBI

B 3auer-
o B akagem. ua-
Bunsr yue6HOM paboThI HBIX €1U- cax
HHIAX

O0mas TPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTaktHas padora (KP): 1 36
Jlexumu (Jlek) 0,5 18
[Tpaktuyeckue 3anstus (I13) 0,5 18
CamocrositeabHas padora (CP): 3 108

Bupel camocTosTenbHON paboThI
Buja KoHTpoJIs: IK3aMeH 1 36
B 3auer-
Bunasr yue6HOM paboThI HEBIX €qH- B actponowm.

— gacax

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

Bunbl camocTosTensHOM paboTh

Buja koHTpoOJIsSi: IK3aMeH 1 27

AHHOTanus padoyeil NporpaMMbl M CHHUIJIMHBI
«IIpaBoBeeHUE B TEXHOJIOTMH MATEPHUAJIOB U MPUOOPOB 3JIeKTPOHHON TeXHUKHU U HAHO-
jekTpoHuxkn» (b1.B.O/1.2)
1. Hean 1uCUMNIMHBI:
—  OBJAJICHHE OCHOBAMHM MPABOBHIX 3HAHUI;
— ¢opMupOBaHUE TPABOBOM KYIbTYpPhl AKTUBHOTO, 3aKOHOTIOCTYIITHOTO TPaT1aHUHA.
2. B pe3yabTaTe M3y4eHUus1 AMCHUILINHBI 0aKAJIaBP J10JIKEH:
Obnadams CIEeTyIONTUMA KOMITETCHIIHSMU:
—  CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHI MTPABOBBIX 3HAHUN B Pa3lUYHbBIX cepax nes-
tenbHOCTH (OK-4);
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- TFOTOBHOCTBIO MCIOJIB30BATh HOPMATUBHBIE TOKYMEHTHI 10 KaYECTBY, CTAHIAPTHU-
3alUd ¥ CepTUQPUKAIMH MTPOTYKTOB U U3AEIUH, SIEMEHThl SJKOHOMUYECKOTO aHajln3a B MPaKTH-
yeckoit nesitenbHocTH (ITK-3);

3namy:

—  OCHOBBI POCCHUICKOM MPaBOBOW CUCTEMBI U POCCUNCKOI0 3aKOHOAATEIbCTBA, OCHOBBI
opraHu3anyi U (QyHKIIMOHUPOBAHUS CYACOHBIX W MHBIX MPABOMPUMEHUTEILHBIX U MPaBOOXpa-
HUTEJIbHBIX OPTraHOB;

— TIpaBOBbIC U HPABCTBEHHO-ITHUYECKHUE HOPMBI B chepe mpodeccHoHATBHON 1esTeNnb-
HOCTU,;

— TpaBOBble HOPMBI, PEryJIUPYIOIIME OTHOIIECHHE YEJIOBEKa K YEIOBEKY, OOILIECTBY,
OKpYKalollleil cpee;

— TIpaBa ¥ O0S3aHHOCTH IPAKIAHIHA,

—  OCHOBBI TPYJIOBOT'O 3aKOHO/IATEIbCTBA;

—  OCHOBaMHU XO35IMCTBEHHOI'O MIpaBa.

—  TIpaBOBbIE ACMEKTHI MPOPECCHOHATBHON ACSITENbHOCTH.

Ymemns:

—  HUCHOJIb30BaTh ’TUYECKHUE U MTPABOBBIE HOPMBI, PETYJIHUPYIOIINE OTHOLICHUE YEIOBEKA
K 4eJIOBEKY, OOIIECTBY, OKpYKaIOIIeH Cpesie, NCIOIb30BaTh MIPaBa U CBOOOIBI YETIOBEKA U TPaXK-
JaHUHA MPHU pa3pab0TKe COIMATBHBIX IPOEKTOB;

—  HCIOJI30BaTh U COCTABJISATh HOPMATUBHBIE U ITPABOBBIC IOKYMEHTHI, OTHOCSIIUECS K
po(heCCHOHANLHOM JEATEIHHOCTH, MPEIPHHAUMATE HEOOXOJIUMBIE MEPHl K BOCCTAHOBJICHHIO
HapyILIEHHBIX M1PaB;

—  peaJu30BBIBATH MpaBa U CBOOOJBI YEIOBEKAa W TPaKJaHWHA B Pa3IMYHBIX chepax
JKU3HEIEATENBHOCTH;

—  J1aBaTh HPABCTBEHHYIO OLIEHKY KOPPYINIIMOHHBIM MTPOSBIICHUSIM.

Braoemw:

— TIONy4YEeHHBIMU MPABOBBIMU 3HAHUSMHU B MPO(ECCHOHATBHOW W UHBIX cdepax nes-
TEJIbHOCTH.

3. Kparkoe comepxanue IMCUMILIAHBI:

[Tonstue u npusHaku rocygapcrsa. @opmsl rocynapcrsa. ynkuuu rocynapersa. [lons-
THE W Tpu3HaKku mpaBa. OCHOBHBIE MPABOBLIE CUCTEMBI COBpeMeHHOCTH. [loHATHE U BUIBI UC-
TOYHHUKOB npaBa. OnpeneneHrne 3aKoHa U MOJA3aKOHHBIX aKTOB. JleficTBME HOPMATUBHBIX ITPABO-
BBIX aKTOB BO BpeMmeHH. OOpaTHas cuia 3akoHa. [loHsTHE MpaBOBBIX HOPM, UX CTpyKTypa. CH-
cTema mpaBa. YacTHoe U myOIM4HOE MpaBo. MartepuaibHOe U MpolieccyanbHoe mpaso. [Ipaso-
OTHOIIIEHUE: 0OBEKT, CYOBEKT U CO/IepKaHUE TTpaBOOTHOIIEHUH. FOpuanieckue (hakThl.

Koncturynus — ocHoBHoit 3akoH Poccuiickoit ®@enepaunn. DenepaTuBHOE YCTPOUCTBO
P®. Cucrema rocyTapCTBEHHBIX OpraHOB M NPUHIUI pasjenenus Biacter B PO. [lonarue rpaxnan-
ctBa. [Ipu3Hanue, cobmroieHNe, 3alIMTa PAaBHBIX MPaB KEHIIUH U MYKYHUH KaK OCHOBHas 00s-
3aHHOCTbh rOCYJapCTBa.

[TonsTHe u mpenMeT aAMUHUCTpaTHBHOTO MpaBa. O6mias xapakrepuctuka Konekca PO 06
aIMUHUCTPATUBHBIX IPABOHAPYIICHUAX. AJMHHUCTPATUBHBIE MPABOHAPYIICHUSA: TOHATHE U
MPU3HAKU. AJIMUHUCTPATUBHAS OTBETCTBEHHOCTh: MOHATUE U NMPUHLUILIL. [IoHsATHE, TPU3HAKY U
BHJIbl aIMUHUCTPATUBHBIX HAKA3aHUM.

[ToHsiTHE M MpeAMET YrOJOBHOIO IpaBa. YTOJOBHASI OTBETCTBEHHOCTDH: MOHATHE, OCHOBA-
HHUE BO3HUKHOBEHUs. [loHATHE TpecTyruieHus: Npu3HakH, CTpykTypa. CocTaB MpecTyIsICHHUs.
Coyuactue B npectymieHud. O0CTOATENbCTBA, UCKITIOYAIOIINE MTPECTYMHOCTh nesiHus. [lonsarue,
e U BUAbl HAKa3aHU. YTOJOBHASI OTBETCTBEHHOCTH 3a COBEPIIECHUE MPECTYIJICHUM. Y CI0B-
HOE OCYXKJIEHHE, OCBOOOXKICHHUE OT YroJIOBHOU O0TBeTCTBEHHOCTU. IIpeamMeT u 00bEeKT KpUMHIHA-
JUCTUKU. MeTonbl U 3a7aud KpUMHUHAIUCTUKU. [lOoHATHE KPUMHMHATUCTHYECKON HIaeHTHU(HUKA-
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. OOBEKTHI U BU/Ibl KpUMHHAIMCTUYECKOH naeHTuGukanuu. KpuMunanucTuyeckas TeXHUKA.
KpuMmunanucTuyeckasi TAKTUKA.

DKOJI0THYeCKOe MpaBO: IOHATHE, NMPEAMET METOJ M MCTOYHMKH HKOJIOTMYECKOro IIpaBa
P®. Ilonsatue, BUABI U CTPYKTYpa DKOJOTMYECKUX IPABOHAPYIICHUM, OTBETCTBEHHOCTh 3a MX
COBEpLICHHUE.

[Monarue unpopmarmu. OTBETCTBEHHOCTh 3a HApYyIIEHHE 3aKOHONATENBCTBA O 3allUTe
uHpopmauuu. I'ocynapcTBeHHas TaliHa: IOHATHE, 3alUTa, IPABOBOE PETyIMPOBaHUE rocyaap-
CTBEHHOM, City>keOHOH 1 nHOM nHpopmanmu. Kondunenuuansaas uHGOpMAaLUs: TOHATHE, BUIBI
Y 3alIMTa. 3alUTa IEPCOHAIbHBIX IaHHBIX I'PaXKIaHUHA.

[lonsTue, npeaMeT U METOA TpakIaHCKOro Ipasa. [loHATHE rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero crnenuduka. CTpykTypa TIpakJaHcKoro mnpasooTHoweHus. IIpaBopeecriocoOHOCTB
CyOBEKTOB TPakJAaHCKOT'O IMPaBOOTHOWIEHHs. ['paxkaaHe Kak CyOBEKTHI I'pakKIaHCKOTO IpaBa.
dusnueckue U IOpUANYECKHE JIMLA: OHATHE, IPU3HAKY, Kiaccupukanus. KOpuanueckue dax-
Tol. [IpaBo cobctBenHOCTH. [ToHATHE aBTOpCKOTO TpaBa. [loHsATHe matenTHOTO mpaBa. [loHsaTHe
uHTeuIeKkTyanbHol cooctBeHHOoCcTH (MC) n uckmouuntensHoro npasa. Knaccuduxauus UC. Cu-
CTeMa MPaBOBON OXpaHbl MHTEIUIEKTYaTbHON COOCTBEHHOCTH, aBTOPCKHMX M MATEHTHBIX MPAB.

[ToHATHEe XO3AHCTBEHHOro (NMpeANpUHUMATENLCKOro) mpasa. [IpenmMer X03gHCTBEHHOTO
(mpeAnpuHUMATENIBCKOI0) IIPaBa, MPU3HAKU, METO/IbI MPAaBOBOro perynupoBaHus. llonarue xo-
3S1ICTBEHHOH U NIPEANIPUHUMATEIBCKON 1€ATEIbHOCTH.

[IpaBoBOe peryinpoBaHHE CEMEWHBIX OTHOLIEHMH. 3aKIIOYEHHE U IpeKpalleHue Opaka.
[IpaBa u 00s13aHHOCTH poauTenel u aetell. AmuMeHThl. @OPMbI BOCIUTAHUS JETEeH, OCTaBLIIMXCS
0e3 IoneyeHus! poAUTENEH.

[Ipenmer u meTon TpynoBoro mnpasa. TpyaoBoi JOTOBOP: NOHIATHE, CTOPOHBI, COACPKAHUE.
Pabouee Bpems. Bpems otapixa. TpynoBbie ciopsl. Jucuumiivaa Tpyna.

Ilonsate u ucroku xkoppynuuu. HopmatusHoe onpenenenue xkoppynuuu. [Ipuunssr pac-
npocTpaHeHus Koppynuuu. Hakazyemble u HeHakazyemble GpopMbl Koppynuuu. CKpbIThle (1a-
TeHTHble) (opmbl Koppynuuu. Popmbl Koppynuuu-npectymieHus. Popmbl  KOppynuuu-
npoctymnka. ®opmsl nonutryeckoit koppynuuu. HopmatuBHbIe IpaBOBbIE aKTHI B cepe MPOTH-
BozieiicTBUA Koppynuuu. Denepanbbiii 3ak0H OT 25.12.2008 Ne 273-D3 «O npoTuBoAeiicTBUA
KOPPYILIHAN.

4. O0beM y4eOHOH JUCHHUIIIMHBI

Buast yueOHO# paboThI B 3aueTHEBIX B akanewm.
€IMHUIIAX yacax
Oo0mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 108
AyAUTOpPHBIE 3aHATHS: 0,9 32
Jlexru (J1) 0,45 16
[Ipaktuueckue 3anstus (I113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
Buj koHTpoOJISA: 3a4eT / IK3aMeH 3auer
Bunael yue6HOM paboThI B 3auerHbIX B actpon.
eIMHHIIAX qacax
O0mas TPyA0eMKOCTh JMCHHUIIJIMHBI 10 Y4eOHOMY IUIAHY 3,0 81
AyJAUTOpPHBbIE 3aHATHS: 0,9 24,3
Jlexmmm (J1) 0,45 12,15
[TpakTueckue 3anstus (I113) 0,45 12,15
CamocrositesabHas padora (CP): 2,1 56,7
Bua koHTpOJIA: 3aUueT / IK3aMeH 3ayer
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AHHOTaNUA padoyeid MPOrpaMmMbl JUCUUILIMHBI
«Teopust BeposiTHOCTEH M MaTeMaTH4YeCKasi CTATHCTHUKA B XUMHU4YeCKOH TeXHOJIOTHM MaTe-
pUAaJIOB ¥ PUOOPOB IEKTPOHHON TeXHUKHU U HAHOIeKTpoHukn» (b1.B.0/1.3)

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

2. TpedoBaHuUs K pe3yJibTATaM OCBOEHHSI JUCIHINJIMHBI

N3zyuenne kypca TBuMC npu moaroroBke GakanaBpoB mo Hampasienuo 18.03.01
XuMHYecKasi TEXHOJOTHsl, NPOPMIb «XUMHUYECKASI TEXHOJOIHSI MATEPUAJIOB U MPUOO-
POB 3J1eKTPOHHON TEXHHKH M HAHOYIEKTPOHUKH» CIIOCOOCTBYET MPHOOPETEHUIO CIeNy-
IOIUX KOMITETEHIINN:

2.1. IIpodeccronanbHbIE:

- CHOCOOHOCTBIO IUIAHUPOBATH U MPOBOAUTH (PU3NYECKUE U XUMHUECKUE SKCIIEPUMEHTHI, MPO-
BOJIUTH 00pabOTKY MX PE3yJIbTaTOB M OLEHHUBATH MOTPEUIHOCTH, BBIJIBUTATh THIOTE3BI U yCTa-
HaBJIMBaTh I'PAaHULBl UX INPUMEHEHUsS, IPUMEHATh METOAbl MAaTEMaTUYECKOrO aHalIu3a U MOJe-
JIMPOBAHHMS, TEOPETUUECKOTO M IKCIIepUMeHTanbHOro uccnepoBanus ([1K-16).

B pesyabrare n3y4eHus JMCUMIIIMHBI CTYACHT J0JI7KEH

3HATD:

—  OCHOBBI TEOPUHU BEPOATHOCTEN U MAaTEMATUYECKOM CTATUCTUKH;
—  MaTeMaTH4YECKHUE TEOPUM U METOJBI, JIEXKAILINUE B OCHOBE IIOCTPOCHMSI MaTEMaTUYECKUX MO-

JIenei;

—  OCHOBBI IPUMEHEHUS MaTEMAaTUYECKUX MOJEIIEH U METO/O0B.
yMeTb:
—  BBIOMpaTh MaTEMAaTUYECKHUE METO/IbI, IPUTOJHBIE [T PELICHUS] KOHKPETHOW 3aj1auy;
—  HCIOJB30BaTh MAaTEMAaTUYECKUE IOHATHUSA, METOABI M MOJEIU Ul ONMCAHMS Pa3INYHBIX

IIPOLIECCOB;

—  BBIABJIITH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, JIEKAILME B OCHOBE KOHKPETHBIX ITPOLIECCOB;
—  HCII0JIb30BaTh OCHOBHBIE METO/Ibl CTATUCTUYECKOH 00pabOTKM JaHHBIX;
—  IPUMEHATHh MaTeMaTHYECKHE 3HAHUS HA MEXIUCIUIUIMHAPHOM YPOBHE.

BJIAJIeTh!

— OCHOBaMHU (DyHJaMEHTAJbHBIX MaTeMaTHUYECKUX TEOPUN U HaBbIKAMH UCIOJIb30BAHUS MaTe-

MaTHUYECKOTI0 arapara;

—  METO0JIaMH CTaTHUCTUYECKOi 00paboTKH HHpOpMALHH.
3. Kparkoe conep:kaHue IMCHUIINHBI
4 CEMECTP

1. Teopust BepositHocTeil. CiryyaliHble BeJJMYMHBI M MX 3aKOHBI pacnpeaeeHusl.

[Tpenmer Teopuu BepostHOocTel. Ciydaiinbie coObiTus. [IpoTuBononoxueie coopiTus. He-
3aBUcUMBbIe coObITHsA. OTHOCUTENBHAS YacToTa. Kiaccuyeckoe v reoMeTpudecKkoe onpeieiieHne
BEPOSITHOCTH. DJIEMEHTapHasi TEOPHs BEpOSTHOCTEN. MeTo bl BEIYMCIIEHHs BeposiTHOCTEN. [Ipo-
CTPAHCTBO AJIEMEHTApHBIX cOObITHH. Kiaccuyeckoe onpenenenne BeposTHOCTH. Anredpa coObI-
TUH: TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHI, MPOTUBOMOJIOKHBIX COOBITUH, CyMMa BEpOST-
HOCTEH HECOBMECTHBIX COOBITHH, 00pa3yIoX MNOJHYIO Tpynny. AKCHOMaTHYECKOE OIpeiere-
HUEe BepOSITHOCTH. CTaTHCTHYECKOE ONPEEICHUE BEPOATHOCTH. Y CIIOBHAsI BEPOSTHOCTh. Te€o-
pPEMBbI O BEPOSTHOCTH MPOU3BENEHUS 3aBUCHMBIX M HE3aBUCHUMBIX cOObITHH. [lonHas BeposT-
HOCTb. [ToBTOpHBIE NcnbITanusA. @opMyiia beprynnu. JIokanbHas U uHTErpangbHas Teopemsl My-
aBpa-Jlamtaca. @opmyina Ilyaccona.

IlonsiTne caydallHOM BeNWYUHBL. JIMCKpETHBIE W HENPEPBIBHBIEC CIydalHbIE BEIMYUHBL. 3a-
KOH pacrpesesieHus Clay4aiHoi BennuuHbl. DYHKIMS pachpeiesieHus, ee CBOMCTBaA, rpaduk.
[TnoTHOCTH pacripenesieHus] HEMPEPHIBHON CIydyalHON BETWYWHBI (TUIOTHOCTH BEPOSTHOCTH).
®dopmyna 1 BEpOSTHOCTH IONAJAaHUs HENIPEPBIBHON CIIy4allHON BEJIWYMHBI B JAHHBIM UHTEP-
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BaJl, BRIPQKECHHBIIN Yepe3 MIIOTHOCTh BEPOATHOCTH, FT€OMETPUUECKHUM CMBICIT (popMyiibl. bBuHOMU-
albHOE pacupeenenue, pacupenenenue Ilyaccona, paBHOMepHOE pacipeieiieHle, HOpMaJIbHOE
pacrnpeziefieHue, SKCIOHEHIIUAIBHOE pacipe/iesieHue.

2.MatemaTnyecKasi CTATHCTHUKA.

[Tpenmer maremarnyeckoil ctaTUCTUKU. OCHOBHBIE 3a/ladyll MaTeMaTH4YE€CKOW CTaTUCTUKH.
Bri6opounsiii Mmetoa. Cratuctuyeckoe onucanue. Beibopku. 'mcrorpaMma u mOJUIOH 4acToT.
Craructuueckasi (amMnupuyeckas) QyHKIHS pacnpeneneHus. BoiOopoyHble XapaKTepUCTHKU U
ux pacnpezaeneaus. CoctosTenbHble, 3(Q()EeKTUBHBIE CMEIIEHHBIE U HECMEIICHHBIE OICHKH Ia-
pametpoB. CTaTHCTUYECKOE CpeAHee, CTAaTUCTHUeCKas IUCIEPCHUs U CTaTUCTHYECKOE CpelHee
KBaJPaTUYHOE KaK TOUYEYHbIC OICHKH HEM3BECTHBIX: MAaTEMATUYECKOTO OXHJIAHUS, TUCIIEPCHH,
CpeIHEero KBaJpaTUYHOIO OTKJIOHEHHUA. JloBepuUTeIbHbIE MHTEPBAIBI U MHTEpPBaJbHbIE OLEHKU.
JloBepuTenbHbIE OLIEHKW HEU3BECTHOW BEPOSTHOCTU MO OONbIIMM BhIOOpKam. JloBepuTenbHas
OIICHKa MAaTeMaTHU4eCKOrOo OKHUIAHUS MpPU HEU3BECTHOW Aucrnepcuu. [loBepuTenbHas OICHKA
CpeIHEro KBaJpaTHYHOTO OTKIOHEHUs. TouHble BBIOOpOuUHBIC pacnpenencHus: CterogeHTta (t-
pacnpenenenue), @umepa-Cuenexopa (F-pacnpenenenue), [Tupcona (Xz-pacnpez[eneHHe). IIpo-
BEpKa CTaTUCTUYECKHX THIOTe3. MaTeMaTn4ecKre METO/ bl IIPOBEPKU CTATUCTUYECKUX THUIIOTES.
DNEeMEHTBI TEOPHH KOPPEISAIUU.

4. O0beM yueOHOI JHCHUIITHHBI

Bcero 4 cemecTp
Bujabl yueOHoii pa6oThI 3a4. 1./ 3au4. e,/
aK.4yac aK.gyac
O01mas TpyA10eMKOCTh TUCHMILIMHBI 110 3/108 3/108
yueOHOMY ILIaHY
AYyIHUTOpPHbIE 3aHATHUS: 1,33/48 1,33/48
Jlexruu (JIek) 0,44/16 0,44/16
ITpakTuyeckue sanatus (I13) 0,88/32 0,88/32
CamocrosiTeibHasi padora (CP): 1,67/60 1,67/60
Bujx xoHTpoOJIN: 3aver ¢
K3aMeH/3auer OlIeHKOM
Bcero 4 cemecTp
Buabl yueoHoii padoThI 3au4. 1./ 3au4. e,/
acTp.yac acTp.yac
O0mas TpyA10eMKOCTh AUCHHUILIMHBI 110 3/81 3/81
yuyeOHOMY IJIaHY
AYJIUTOpPHbIE 3aHATHUS: 1,33/36 1,33/36
Jlexruu (JIek) 0,44/12 0,44/12
[TpakTnueckue sansatusa (I113) 0,88/24 0,88/24
CamocrosiTeibHasi padora (CP): 1,67/45 1,67/45
Bua xkonTpoas: 3aver ¢
IK3aMeH/3auer OlleHKOM

AHHOTanuA padoyeil NPOrpaMMbl JUCHHIIMHBI
«J/IabGopaTopHbie padoThl 0 oprannyeckoit xumun» (b1.B.0/1.4)
1. e AUCHUILUIMHBI — TPHOOPETEHUE CTYJACHTAMUA OCHOBHBIX CHHTE3a OPTaHUYECKUX
BCIIIECTB.
2. B pe3yibTaTe M3y4YeHUs] TUCHUILINHBI CTYIEHT J0JI2KEeH::
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Obnadams crienyronumu npodeccuonanbHpiMUA KoMrieTeHusaMu (11K):

- CITIOCOOHOCTBIO IJIAHUPOBATH M MPOBOJUTH (PU3MUECKHE M XUMHUECKUE IKCIIEPHUMEHTHI,
IPOBOJIUTH 00Pa0OTKY UX Pe3yJbTaTOB U OLEHUBAThH IOTPELIHOCTH, BbIIBUIaTh IMIIOTE3bl yCTa-
HaBJIMBaTh I'PAHULIbl UX IPUMEHEHUs, IPUMEHATh METO/Abl MaTEMaTHUECKOIO aHalIu3a U Mojie-
JIMPOBAHWUsI, TEOPETHYECKOTO U IKCIIepUMeHTalIbHOTrO HecnenoBanus (I1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB, COCIUHEHUHN U
MaTepHaIoB Ha X OCHOBE JUIs peleHus 3a1a4 npodeccronanbHoi nesrenbaoctr (I1K-18)

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHUUYECKYIO MH(POPMALUIO, OTE€YECTBEHHBIH U 3a-
pyOEKHBII OIBIT 110 TemaTuke ucciaeaoBanus (ITK-20).

3uams:

—TEXHHUKY 0€30I1aCHOCTH B JIAOOPATOPUH OpPraHUYECKON XUMUH;

—IPUHIMIIEI 6€3011aCHOI0 O0OPAIEHUs C OPIraHUYECKUMHU COSAMHEHUSIMY;

—METO/Ibl U BU/IbI XpoMaTorpaduu AJs onpeaesieHus: cCoCTaBa peakLIMOHHOW CMecH;

—TEOPETHUYECKUE OCHOBBI CIIOCOOOB BBIJICJICHUS, OUUCTKU M MACHTU(UKALUN OpraHuye-
CKHUX BEIIECTB;

—3KCIEPUMEHTAIbHbIE METO/bI MPOBEJIEHUS OPraHUYECKUX PpEaKLUi, MPOTEKAIOIIUX 10
pa3InYHBIM MEXaHU3MaM;

—OCHOBHBIE 00IIME METOAMKH B3aMMHOM TpaHC(hOpMAIMK KJIACCOB OPraHHUYECKUX COEIHU-
HEHHIA.

Ymemn:

—IPUMEHATh TEOPETUYECKNE 3HAHUS U IKCIEPUMEHTAIbHbIE METO/bI UCCIIEOBAHUS Opra-
HUYECKOW XMMHUU TIPU PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4;

—copmynupoBaTh npodaeMy 1 000CHOBATH BEIOOP MPUOOPOB U IKCIEPUMEHTAIBHBIX Me-
TOJIOB UCCIIEZIOBAHUS, TOCTAaBUTh LIEJIM U 3314l U HAMETHUTb ITyTH UX JOCTUKECHHUS;

—CHHTE3UPOBATh COSAMHEHMSI 110 MPEI0KEHHON METOUKE;

—IPOBECTH BBIJEJIEHUE U OUYHUCTKY CUHTE3HPOBAHHBIX BEIECTB HA OCHOBE TEOPETHUECKUX
3HAHUH IO OPTaHUYECKOW XUMUU;

—BBIOMpATh PAllMOHATIBHBIN CIIOCOO BBIIENEHUS M OUUCTKH OPraHUYECKOI'0 COeAMHEHUS;

—IPEJCTaBIATh JaHHbIE Ja0OPaTOPHOTO HCCIENOBAaHUS B BHUJE IPAMOTHO O(QOPMIIEHHBIX
METOJTUK;

—IPOBOJUTH aHAIN3 U KPUTHUYECKH OLICHUBATh IOJYYCHHbBIE DKCIIEPUMEHTAIbHBIEC JaHHbIE,
000011aTh 1 J1es1aTh 000CHOBAaHHBIE BBIBOJIbI HA 0a3€ MPOBEIEHHBIX OMBITOB;

—BBIOpaTh CI10CO0 HIEHTU(UKALUYA OPTaHUYECKOTO COESAMHEHMS.

Braoemy:

—KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIbHBIX METOJO0B OpPraHMYECKON XHMHUHU IS
pellIeHNs] KOHKPETHBIX UCCIIEI0BATENIBCKUX 33/1a4;

—3KCHEPUMEHTAIbHBIMU METOJAMH NPOBEICHUS OPTaHUUYECKUX CUHTE30B.

—OCHOBHBIMU METOJIaMU HACHTU(UKAIIMYA OPTaHUYECKUX COCTUHEHHM

—nprueMaMu 00pabOTKHU U BBIJENIEHUSI CHHTE3UPOBAHHBIX BEILIECTB;

3HAaHUSIMM OCHOBHBIX 3aKOHOB OPraHMYECKOW XMMHUU /ISl COAEPKATEIbHON HHTEpIIpe-
TalUU MOJYYEHHBIX SKCIIEPUMEHTAIBHBIX PE3Yy/IbTaTOB.

3. KpaTkoe coaepskanue Iy CHUNITHHBI

be3omnacHsie mpremsl 1 paBuia paboThl B 1a00paTOpUN OPraHUYECKON XUMUH.
O6ue MeToasl paboThl B Jabopatopun opranndeckoil xumun. Ilocyna, Hanbonee yacto mpu-
MeHsiemast B taboparopun. HarpeBanne. Oxnaxaenue. [lepememmBanue. Metoasl naeHTH)UKA-
IIUM 1 OYUCTKU OPraHMYeCKUX BellecTB. MaeHTudukanms opraHndeckux BEIecTB MOCPEICTBOM
pa3ianuHbIX BUgoB xpoMartorpadguu (TCX, xpomaTtorpadust Ha Gymare, HOHOOOMEHHAsI XpOMaTo-
rpadus, BOXX), Temnepatypsl miiaBieHus U pedppakTroMeTprur. MeTobl CleKTpalbHON HIEH-
TU(PUKALMY OPIraHUYECKUX COETMHEHUH.
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Ilenu u 3a7auu HKCIIEPUMEHTa B OPraHUYECKOM CHHTEe3€. TeopeTHuecKue OCHOBBI Ipolecca.
Bri6op ycnoBuit peakuuun. Pacuer cunTesa. OOmme npaBuiia MoAroTOBKU U MPOBEACHUS CUHTeE-
3a. Texnuka OezonacHoctu. [Ipubop ans mposenenus cunresa. [Iposenenue omnbita. KoHTpoib
3a X0JOM peakuuu. Beiaenenue, ounctka M aHanu3 npoaykra. CHHTE3bl BELIECTB pa3iIMUYHbIX
KJIACCOB OpraHnyeckux coeanHeHui. [IpoBeneHmne skcrneprMeHTalIbHbIX METOI0B UCCIIEIOBAHUS
peaKuui.
[IpoBeneHune peakuuii, MPOTEKAIOUINX M0 MEXaHU3MaM:
- HyKJICO(PUITLHOTO 3aMEIICHHSI — CHHTE3 TaJIOr €HAJIKAHOB,;
- HYKJICOQWIBHOTO MPUCOEIUHEHHSI — CUHTE3 CIOXKHBIX d(UPOB KapOOHOBBIX KHUCIIOT, aMUJIOB
KapOOHOBBIX KUCIIOT, a30TCOACPKALINX AIbJCTUIOB U KETOHOB;
- 3JIEKTPOQHIIBHOTO 3aMEIIEHUSI B apOMaTHUYECKOM Py — peaklMH HUTPOBaHUS, OpOMHUpPOBa-
HUS, CYIb(QUPOBAHNUS;
- peaxkuil 1Ma30TUPOBAHUS U a30COUYCTAHNUS;
- peakiui oxkucieHus (CUHTe3 aneToHa, 1,4-0eH30XMHOHA, OEH30MHON KHUCIOThI) U BOCCTAHOB-
JICHHUSL.

4. O0beM y4eOHOH JUCHUILINHBI

Bunet yueGHoii paboThl B 3auerHbIx B akanem.
eIMHULIAX yacax
O0mas TpPyA0EMKOCTh JMCIHIIIMHBI 10 Y4eOHOMY IIAHY 2 72
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexumu (Jlek) - -
ITpakTnueckue 3anstus (I113) - -
JlaGopaTtopust 0,89 32
CamocrositesbHasi padora (CP): 1,11 40
Buj koHTpOJIS: 3a4eT / IK3aMeH - 3auer

Bunel yue6HoI paboTh

B 3aueTHBIX

B actponom.

eIMHULIAX yacax
O0mas TPyA0eMKOCTh JMCHHUILJIMHBI 10 Y4eOHOMY IUIAHY 2 %4
AyAUTOpPHBIE 3aHATHS: 0,89 24
Jlexumn (Jlek) - -
ITpakTnueckue 3ansatus (I113) - -
JlaGopaTopus 0,89 24
CamocrositesbHas padora (CP): 1,11 30
By KoHTpOJISA: 324eT / IK3aMeH - 3auer

AHHOTanusA padoyeil NPOrpaMMbl JUCHUNIMHBI
«Du3nyecKkass Xumus uaeaabHoro kpucrauia. Kpucramnorpagus» (b1.B.0O/1.5)

1. Heap aucuuniaunbl — GOPMHUPOBAHUE Y CTYACHTOB IPEJCTABICHHUS O BHYTPEHHEM
CTPOCHUU KPHUCTAUTUYECKUX MATEPHATIOB, B3aWUMOCBS3M BHYTPEHHETO CTPOCHHUSI C BHEIIHEH
dopmoit ¥ PU3MKO-XUMUUECKUMHU CBOMCTBAMU /IS CO37[aHNs ()YHKIIMOHAJIBHBIX MaTepHAIIOB.

Kypc ¢usmueckolt Xxumun HeabHOTO KPUCTAJUIA 3aKJIabIBAET OCHOBBI 3HAHWH, HEOO-
XOJUMBIX Il U3y4eHHs B IMOCIEIYIOIIEM Ipoliecce 0O0ydeHUs IPYruxX CIEUUaIbHBIX JUCIHU-
wivH. Kypc onupaercst Ha paHee U3ydyeHHbIe Kypchl 00IIel 1 HEOpraHWYeCcKo XuMuu, pusnde-
CKOM XMMHH, AaHATUTUYECKON XUMHHU, PU3UKU, MATEMAaTHKH.

2. B pe3yabTarte u3y4yeHus TUCHUIJIMHBI CTYAEHT JA0JIKeH
Ob6nadams cnenyromuMu npodeccuonanbHbMU kKomnereHusMu (11K):

- CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOJUTH (PU3MUECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
IPOBOJIUTH 00Pa0OTKY UX Pe3yJbTaTOB U OLEHUBATH IMOTPEIIHOCTH, BBIABUTATh TMIIOTE3bI yCTa-
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HaBJIMBaTh I'PAaHULBl UX IPUMEHEHUsS, IPUMEHATh METOABl MAaTEMaTHYECKOrO aHaIM3a U MOJE-
JMPOBAHHMS, TEOPETUUECKOTO M IKCIIepUMeHTanbHOTrO rccnenoBanus ([1K-16)

- TOTOBHOCTBIO MCII0JIb30BaTh 3HAHUS OCHOBHBIX (PU3MUECKUX TEOPHUH Ui PEeLIeHUs BO3-
HUKAIOMMX (PU3MYECKHX 3a/1a4, CaMOCTOSTEIBHOro MpuoOpereHust (PU3NYECKUX 3HAHUHM, Ui
IOHUMAaHMs IPUHIUIIOB pabOThl MPUOOPOB U YCTPOMUCTB, B TOM YUCIIE BBIXOSAIIUX 3 MPEIEIbl
KOMIIETEHTHOCTH KOHKpeTHoro HampasieHus (ITK-19);
3namy:

- 3HaThb OCHOBHbBIE 3aKOHbI OIPAHEHUsI KPUCTAIIJIOB, JIEMEHTHl U TEOPEMbl CUMMETPUH, OC-

HOBHBIE TUIIBI KPUCTAJIIMYECKUX CTPYKTYP

- O CBSI3U CUMMETPUU BHYTPEHHEIO CTPOEHHUS KPUCTANIMYECKOTO BEIIECTBA U CUMMETPHUU
ero (pu3nYecKuX CBOWCTB, B TOM YHUCJIE CUMMETPHUM BHEIIHEro 00JIMKa.
-OCHOBHBIE KaTErOPUM KPUCTAINIOXUMUU U COOTHOIIEHUS MEX1Y HUMU
Ymemn:
-OTPEACTIATh TOUCUHYIO TPYIITY CHMMETPUH | MPOCTHIe (POPMBI IpaHel KpucTasia,
-HCI0JIb30BaTh 3aKOHBI KpUCTaJIOrpaduu MpH ONPEIeIeHUH CUMMETPUHN KpUCTaILIa,
- CTPOHUTH THOMOCTEpeorpaduIecKre MPOCKIIMN KPUCTALTHYECKUX MHOTOTPAaHHHUKOB.
Braoemy:

- KQUE€CTBEHHBIM M KOJMYECTBEHHBIM HABBIKOM OIMCAHUS CTPOEHMSI U CBOWCTB KPUCTAJJIOB,
00yCJIOBJIEHHBIX UX BHEIIHEH U BHYTPEHHEH CUMMeETpUell U KpUCTAIUIOXUMUYECKUMH OCO-
OEHHOCTSIMU CTPYKTYpBI

3. Conep:kanue pa3aeoB JUCHHILIHHBI

Paznen 1. Kpucramnorpagwusi.

1.1. BBenenue.

[Ipenmer kpucramiorpaduu, ee MECTO Cpelu IPYrMX €CTECTBEHHbIX Hayk. OOmas xa-
PaKTEPUCTUKA KPUCTAJUIMYECKOTO COCTOSHUSA. MOHOKpPUCTAJIBI, MOJIMKPUCTAIUIBI, TEKCTYPBI,
KUJKUE KpUCTAJIbl. MaKpOCKOIIUYECKHE XapaKTEPUCTUKU KPUCTAIIIOB - OJTHOPOJAHOCTh, aHU30-
TPOIHUsL, CAMMETpPHs, CIOCOOHOCTh K camoorpaHeHuto. IlonsTre raburyca kpucramuia. JleMeH-
ThI IPOCTPAHCTBEHHOMN PELIETKU KPUCTAJUIOB: y3€I, Psi, IUIOCKas CeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPAHEHUSI KPUCTAIIIIOB.

CuMMeTpHsi BHEIIHEr0 O0JIMKa U BHYTPEHHETO CTPOEHHS KpPHUCTajula; OrpaHKa KpUCTa-
Ja, KpUcTaulnueckas pemerka. CUMBOJIBI TpaHER U HampaBlieHUH B Kpuctaiuie. MHaexcsr Mu-
nepa, napamerpsl Belicca. 3akoH nocrosiHcTBa yrioB (H. CreHona). 3akoH pallMOHaIbHBIX Ia-
pameTpoB, 3aKoH I'arou, 3akoH bpase.

1.3. Kpucramiorpapudeckue npoeKui KpUCcTauioB.

[Tonsatue nonsipHoro xomriuiekca. Chepuueckas mpoekuus. Ctepeorpaduueckast mpoek-
. ['HomocTepeorpagu deckas mpoekuus. OnpeneneHue CUMBOJIOB rpaHed u pebep. 3akoH
30H.

1.4. CummeTpus kpuctajuioB. TouedHble TPYIIIEI CHMMETPHH.

[TonsiTe o cumMMeTpuu. DIEMEHTHl CUMMETPUHM KOHEUHBIX (QUTyp: IMIOCKOCTh CUMMET-
pHUM, LIEHTP MHBEPCHUH, MPOCThIE NOBOPOTHBIE, UHBEPCUOHHBIE U 3€PKaJIbHO-IIOBOPOTHHIE OCU
cuMMeTpur. Teopembl 0 CI0KEHUH 3JIEMEHTOB CUMMETPUH. AHAIMTHYECKasl 3alUCh MTpeodpaso-
BaHUN CHUMMETpUHU. ToueyHbIE TPYINIBl CUMMETPUM: €IMHUYHBIE U CUMMETPUYHO- DPaBHbIE
HampaBieHus. Kpucramiorpadgudeckue Kareropuu, CUHTOHWH. BbiBom 32 TOYEUHBIX TpyMI
cummetpun. Knacesl cummerpun kpuctauioB. KpatHocTs rpynn cummerpun. CUMBOJIMKA TPYIIIT
cuMMeTpuu: yuebHasi, MexayHapoaHas, [llendnuca. Kpucrannorpaguueckasi cucrema Koopau-
HarT.

1.5. CummeTpus BHEUTHETo 00JIMKa KPUCTAJJIOB.

®opmbl kpucTaiuioB. YactHas u obure mpocTbie GopMbl KpucTauioB. OTKpHITHIE U 3a-
KpbIThIe TIpocThie (hopMbl. [IpocTeie popMmbl KpucTamioB Hu3lel kareropuu. [Ipoctsie popmbl
KpHUCTaIOB cpefHeit kareropuu. IIpocTeie popmbl KpUCTaIUIOB BhIcIIel kaTteropuu. Onpenene-
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HUE TOYEYHOW TPYIIbI KpUCTAJLJIa MO ero BHemHeMy oonuky. [loctpoenne runomocrepeorpadu-
YEeCKUX MPOEKINHA KPUCTAIUIMYECKUX MHOTOTPAaHHHUKOB.

1.6. DneMeHTbl CHMMETPUHU KPUCTAIUIMYECKUX CTPYKTYP.

[IpoctpanctBennsie rpynmnsl E.C. @enoposa. [IpocTpancTBeHHast pelieTka — TIaBHBIN
3JIEMEHT CUMMETPHUHU KPUCTATUIMYECKUX CTPYKTYP, FEOMETPUUYECKOE ITPEACTABICHUE TPEXMEPHOU
MEePUOIUYHOCTH PACIIOIOKEHUS aTOMOB, HOHOB, MOJIEKYJI. DJIeMEeHTapHas siueiika: 14 pereTok
bpage. ba3uc sueliku. TpaHCIALMOHHBIE 3JIEMEHTH CHMMETPHUU: TUIOCKOCTH CKOJIB3AILIEr0 OTpa-
JKEHUS U BUHTOBbIE OCH. TeopeMbl 0 COUeTaHUH ONepanuii CUMMETpuH CTpyKTyp . O0mmue npen-
craBieHus 0 230 mpoCTpaHCTBEHHBIX Ipynnax, MPUHLMIBI UX BbIBOJA. CHMBOJIMKA MPOCTpPaH-
CTBEHHBIX Tpymil. [IpaBuibHbIE CUCTEMBI TOYEK, UX XapakTepuctuku. OOpatHas pemerka. Oc-
HOBBI PEHTT€HOCTPYKTYPHOT'O aHAJIN3a KPUCTAINIMYECKUX TEl.

Pa3nen 2. OCHOBBI KpUCTAINIOXUMHUHU.

2.1. KpucramioxuMuyeckue XapakTepUCTUKUA CTPYKTYPBI.

OCHOBHBIE MOHATUS U TEPMUHBI KPUCTAIUIOXUMHUU: KOOPAMHALMOHHOE YUCIO, KOOPIU-
HAI[MOHHBII MHOTOTPAaHHUK, YUCIO (OPMYIbHBIX €IUHUI. THUIBI XMMHUYECKOH CBSI3U U UX pea-
JaU3alus B KPUCTANIMYECKUX CTPYKTypaX. OrpeneneHre aTOMHbIX U MOHHBIX paauycos. ['eo-
METPUYECKHUE MTPEAEIIbl YCTOMYMBOCTH HOHHBIX CTPYKTYP.

2.2. Kpurepuu yCTOWYMBOCTU CYIIECTBEHHO HMOHHBIX KPUCTAJUIOB, mpaBuia llomunra.
[TpaBuiio AGera, DHeprus pemeTkd HOHHBIX KpucTtaisioB (boph), nukn bopua-I"aGepa. 3akoHo-
MEPHOCTH CBSI3bIBAIOIIME MEPUOAUUECKYI0 CUCTEMY M MOHHBIE Paauychl. 30HHAs SHEpreTHye-
CKasl CTPYKTypa KpUCTaJlIa, METAJUIbI MTOJIYIIPOBOJIHUKU U JIUAJEKTPUKHU. MeTrajuinueckas CBA3b
U €€ CTPYKTYpPHbIE CBOWCTBA, IEPEXOIHBIE CTPYKTYPHI (OT METAUNINYECKON K KOBAJIEHTHOM).

2.3. Teopus MIOTHEWIIUX YIAKOBOK U €€ MCIOJB30BaHUE MPU OMKUCAHUU CTPYKTYpP KpH-
CTaJIJIOB.

JIByxcrnoiiHas (TekcaroHalbHas) U TpexclioiiHas (KyOuueckas) MIOTHEHIINE IIapoBbIE
YHaKOBKHU. THIBI MYCTOT B IIAPOBBIX ymakoBKax. M300pakeHHe CTPYKTYpPHBIX THIIOB C MTOMO-
IIbI0 MHOTOIPAaHHUKOB. [IprMepbl CTpyKTyp, MOCTPOEHHBIX HAa OCHOBE I'€KCarOHAJIbHOW IJIOT-
Helmeld ymakoBku (Mg, ZnS-Bropuut) u 6e3 Hee (C-rpadur). [Ipumepsl KpucTasIMYeCKUX
CTPYKTYp, MOCTPOEHHBIX Ha OCHOBE TpexcioiHol mimotHedmei ymakoBku (Cu, NaCl-ranwur,
ZnS-canepur, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, o-Fe, CsCl). [IpuHnume! onucaHus
KPUCTAIIMYECKUX CTPYKTYp 0€3 MIOTHEHUIINX ymakoBOK. MHOrocnoiHbe yrnakoBkH. [Ipumepsr
OTIMCAHUS MHOTOCIIONHBIX yrakoBok: pyTmia TiO,, mmuHenmn MgAl,O,, kopyana Al,O3 u ap.

2.4. OCHOBHBIE KaTErOPUU KPUCTAIUNIOXUMHUH U COOTHOILLICHUS MEXIYy HUMHU. 3aKOH AIOH.
TBepabie pacTBOphl U (ha3oBble nuarpaMMbl. PaKTOp TOJEPAHTHOCTH U MOJIEIbHBIE CTPYKTYpPHI
INonpammuara. CtpykTypHas romoisiorusi. @a3pl BeIYMTaHUS U BHeApeHUs. [lceBnocummerpusi.
[Ipou3BOHBIE U BBIPOXKIEHHBIE CTPYKTYphI, apxeTun. CTpyKTypHas TOMOJIOTHSI Ha IpUMEpe
TJIMHUCTBIX MUHEPAJIOB.

2.5. Uzomopdusm u noaumMopdusm.

N3ocTpykTypHOCTh M n30Mop¢u3M. Turbl nzomopdusMa: COBEpIICHHbII U HECOBEPIIEH-
HBIH, U30- U TeTEePOBANICHTHBIN. TBEp/Ible pacTBOPHI 3aMElIeHUs, BHEApEHUs, BbiunTanus. [Ipe-
nenbl n3oMopdHoit 3amectumoctu. Ma3oBbIe MEpPexoabl MEPBOrO M BTOPOTO poja Ha MpUMEpe
SiO;. Temneparypa Kropu. Pasmuunbie cinydam nonumopdusma. V3MeHeHHEe CHUMMETpUU U
CBOICTB KpHCTaIOB IpH (ha30BbIX nepexonax. [lonurumnus.

4. O0beM y4eOHOH JUCHUIIMHBI

B 3auerHbIX enu- B akanem.
Bunpr yue6HOM paboTh HHUILIAX gacax
OO0mas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eOHOMY 3 144
IJIAHY
AyIUTOpHBbIE 3aHATHUS: 1 36
Jlexumu (Jlek) 0,5 18
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[Tpaktrueckuesanstus (113) 0,5 18
CamocrosiTesibHas padora (CP): 1 36
Buja xkoHTpoJisi: 3k3amMeH 1 36
B 3auerHbIx equ- B akanem.
Bupl yue6HOM paboTh HHULaX yacax
OO0masi Tpy10€eMKOCTb JMCHUILIHHBI 110 Y4eOHOMY 3 81
TJIAHYy
AyIMTOpHBIE 3aAHATHS: 1 27
Jlexumu (Jlek) 0,5 13,5
[Tpaktuueckuesanstus (113) 0,5 13,5
CamocrositesbHas padora (CP): 1 27
Bua KOHTpOJISA: IK3aMeH 1 27

AHHOTaNuA padoyeil MPOrpaMMbl JHUCUUIIMHBI
«IIpoueccnl B razax u B Bakyyme» (b1.B.0/1.6)
1. leab AUCHMILUIMHBI — JIaTh CTYACHTAM 3HAHHS O METOJaX IMOJY4eHUs, U3MEPEHUS U

COXpaHEHHs BaKyyMma, O (PU3MKO-XUMHUYECKOW MPUPOJIE MPOILECCOB, MPOTEKAIONINX B BaKyyMe
IIPY B3aUMOJICHCTBUHU PA3IMUHBIX YACTHULL C TOBEPXHOCTHIO TBEPABIX Tesl. Kpome Toro kypc npe-
CJIelyeT Lieb JaTh CBEJCHUS O IPUHLIMIIAX IPOEKTUPOBAHUS BaKyyMHBIX YCTAaHOBOK U MOJ00pa
000py0BaHus Ui Pa3IMUHbIX TEXHOJIOTMYECKUX 3a/1a4.

2. B pe3yabTaTe M3y4eHUs IMCUMILUINHBI 00y4al0 M IACH 10JI2KeH

Obaaoams crnenyromumu npodeccruonanbHbiMu KomnereHnusmu (I1K):

TOTOBHOCTBIO IIPUMEHATh aHAJUTUYECKUE U YMCICHHbIE METOABI PEIIEHHs MOCTaBIEHHBIX
3a/1a4, UCIOJIb30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTUH, TPOBOJAUTH 00pabOTKY
UH(OPMALIUU C MCIIOJIb30BaHUEM MPUKIIAJHBIX MPOTPAMMHBIX CPEACTB cdephl npodeccro-
HaJIbHOM JESTENIbHOCTH, MCIIOIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTUU U 0a3bl JaH-
HBIX B CBOEW NpodecCHOHATBHON 00JacTH, MaKeThl MPUKIAAHBIX MPOTrpaMM s pacueTa
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I1K-2);
TOTOBHOCTBIO K OCBOCHHIO U IKCILTyaTallii BHOBb BBOAMMOTro obopynoBanus (I1K-8);
TOTOBHOCTHIO MCIIOJIb30BaTh 3HAHMSI OCHOBHBIX (PM3MYECKUX TEOPHUM JJIsi pelIeHUs BO3HU-
KaloUMX (U3MUYECKUX 3a/1a4, CAMOCTOSTEILHOIO NMPHOOpeTeHNs (PU3NUECKUX 3HAHWM, JUIs
MOHMMAaHHUS PUHILIUIIOB pabOThl MPUOOPOB M YCTPOICTB, B TOM YHCIIE BBIXOJAILIMX 32 Mpe-
JIeJTbl KOMIIETEHTHOCTH KOHKpeTHOro HanpasieHus ([1K-19);

3uamo:

—TEOPUIO U OCHOBHBIEC MOHATHUS (PU3UKHU BaKyyMa;

—METO/Ibl TOJIy4YEHHUsI BAKYyMa U OCHOBHBIE THUIIbI BAKYYMHBIX HACOCOB,;

—METO/Ibl U3BMEPEHUS HU3KUX J1aBJICHUH.

Ymemo:

— 000CHOBaHHO BBI6I/IpaTB MCTOABI IMOJYYCHHA BaKyyMa, COOTBCTCTBYIOIIUC 3aJavdaM

9KCIICPUMCHTA,

—HCIIOJIB30BaTh Pa3JINYHbIEC TUIIBI MAHOMETPOB;

Bnaoemns:

—METOJaMH pacueTa U KOHCTPYUPOBAHMSI BAKYYMHBIX CUCTEM,;

—IPaKTUYECKUMHU HaBbIKaMU NapLUaIbHBIX TABICHUM.

3. Kparkoe cogep:kanue TUCHHUIINHBI

1. MonexkysipHO-KMHETHYECKasi TEOPUS Pa3pEKEHHBIX ra30B.

Bsenenue. [loHATHE 0 BakyyMe, BAKYYMHOM TEXHUKE, BAKYYMHBIX CUCTEMAax U yCTaHOB-

Kax. Poinb BakyyMHBIX MpPOLIECCOB B MPOM3BOJACTBE 3JIEKTPOHHBIX MPUOOPOB U BBIPALIUBAHUU
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MOHOKpHUCTAIIOB. BakyyM kak paboudasi cpea 31eKTpOBaKyyMHBIX MpuOopoB. Ponb Bakyyma B
OCYILIECTBJICHUU TEPMOSACPHBIX peaKLui, UMUTALUU YCIIOBUH KOCMUYECKOTO MPOCTPAHCTBA, B
METaJUIyprUu€CKOU MPOMBIIITIEHHOCTH.

OcHoBHble TOHATUSA (PU3MKU BakyyMma. J[mmHA CBOOOMHOTO mpobera MOJEKYJ, YUCIO
CTOJIKHOBEHUH MOJICKYJI MEXIy COOOH, YHCIIO CTOJIKHOBEHHUH MOJIEKYJI CO CTeHKOW. Ywmciio
Knyncena.

SIBneHust mepeHoca B Pa3peKEHHBIX Tra3ax. 3aBUCUMOCTb KO3(PPHUIIMEHTOB BSI3KOCTH,
TETUIONPOBOAHOCTH U UG Py3UH B pa3peKEHHBIX ra3zax OT AaBJICHHS U TEMIIEPATYPHI.

[IpomyckHasi cnocoOHOCTh TPYOOIPOBOAOB U OTBEpCTUH. MONEKYISPHBIN, MOJIEKYISIp-
HO-BS3KOCTHBIM M BSI3KOCTHBIM peXHMbl TeueHus ra3oB. [IoTok raza. Pacuer nponyckHoi cro-
coOHOCTH TPYOONPOBOJIOB B Pa3IMUHBIX PEKUMax TeueHus. Pacder mpomyckHO#l criocoOHOCTH
orBepctuil. [I0TOK ra3a nmpu HaTEeKaHWU B BAKyyMHBIE CUCTEMBI. TepMOMOIIeKyYISIpHBIH 3 eKT.

MonekynspHble Ipolecchl Ha MOBEPXHOCTH TBepAbIX Ted. Ilpoiueccsl, nmpoucxonsuiue
IIPU CTOJIKHOBEHUU aTOMOB M MOJIEKYJI C TOBEPXHOCTHIO TBEPBIX TEJl. AKKOMOJALMS U KOH/ICH-
canud. Koaddunuent akkomogaunu. CKopocTs UCIIapEHUs M KOHAECHCAIIMU TBEPbIX Tell.

AncopOuust Ta30B Ipy HU3KUX AaBiIeHUAX. OCOOCHHOCTH a/IcOPOLMU Ta30B MPH HU3KHX
JaBJIeHUSX. BiusiHMe reTeporeHHOCTH OBEPXHOCTH Ha aJicopOLuto ra3os. YpaBHeHue JlyOuHu-
Ha-PanymkeBnua. Kunernka ancopOuny npu HU3KHUX JTaBICHUSX.

B3aunMopeiicTBre HOHOB M 3JIEKTPOHOB C OBEPXHOCTHIO TBEPbIX Tel. IIpouecchl, mpo-
UCXOJIINE IPU B3aUMOJEHCTBUN HOHOB C IOBEPXHOCTHIO TBEPBIX TEII.

Paccesnue u nornouieHre HOHOB TBEPABIMU TeiaaMu. Vcrnoap30BaHNE HOHHBIX IIyYKOB B
TEXHOJIOTHH 3JIEKTPOHHBIX IPHOOPOB.

[lornonienne MOHOB TBEPABIMU TeJIaMU. [|BUKEHNE YCKOPEHHBIX HOHOB B BEIIECTBE.

SlnepHast ¥ AMEKTPOHHAS TOPMO3HAsi CIOcOOHOCTh. Benmunna nmpobera HOHOB B TBEPIBIX
tenax. PacnpeneneHne BHEAPEHHBIX MOHOB MO IiyOonHe. Moaudukanms cBONCTB TBEPIBIX Tel
MOHHOM OomOapaupoBkoil. MlonHoe nerupoBanue. MonHoe pacnbuieHust matepuanos. [loporo-
Bas sHeprus pacnbuieHus. Koadduuuent pacnsuienns. MoHHOe TpaBieHHE MOBEPXHOCTH TBEP-
JIBIX Tell.

IIpoueccel, mMpouCXOAsIIME NPU B3aUMOJAEHUCTBUU DJIEKTPOHOB C TBEPIABIMHM TEJIAMH.
VYrpyroe u Heynpyroe paccestHue 3JIEKTpPOHOB. JIBMKEHME MOIJIOMIEHHBIX 3JEKTPOHOB B TBEP-
IbIX Tenax. ['myOMHa MpOHMKHOBEHUS 3JEKTPOHOB B TBepjoe Teno. TemsoBbie 3¢ ¢dekTsl mpH
B3aMMOJICHCTBUM JIEKTPOHOB C TBEpABIMU Tenamu. PacripeneneHue MIOTHOCTU MOTJIOMIEHHOMN
DHEPruH. DJIEKTPOHHO-IIy4€BOE IUIABJICHUE U UCTIApEHNUE.

2. MeTo/1bl TOJTy4€HUs BaKyyMa.

IIpouecc oTKauky, OCHOBHBIE XapAKTEPUCTUKH MPOLECCA: MPEAEIIBHO JOCTH)KUMOE J1aB-
JeHue, ObICTpoTa JAEWCTBUS Hacoca, ObICTPOTa OTKAYKU cHUcTeMbl. OCHOBHOE YpaBHEHHUE Baky-
YMHOH TEXHHKHU.

Knaccudukanus HacocoB i moiaydeHus: Bakyyma. [IpuHiun gecTBus, XapaKTepucTu-
KM, KOHCTPYKIIMH U 00JIACTH NMPUMEHEHHS] HACOCOB PA3IMYHbBIX TUIIOB: MEXaHUYECKUX, MOJIEKY-
JSIPHBIX, TAPOCTPYHHBIX, COPOIIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOLIMOHHBIX.

XuMudeckoe MorjolieHue ra3oB. PacnbuiseMble M HepacHblIsieMble Ta30MOTIOTUTENH:
COCTaB, KOHCTPYKIIMU, OCHOBHbIE XapaKTEPUCTUKH, 00IaCTH IPUMEHEHHUSL.

3. U3MepeHune HU3KUX TaBJICHUM.

Knaccudukanus MeTonoB u3mMepeHust ooero naBieHus. MexaHudecKkue, )KUIKOCTHBIE,
TEIUIOBbIE, 3JIEKTPOHHBIE U MarHUTHbIE MaHOMETPHI. [IpuHIMI eHCTBUS, XapaKTEPUCTUKH, KOH-
CTPYKIMH, O0JIACTh PUMEHEHHUSL.

I'pagyupoBka MaHOMETPOB JUIsl MU3MEPEHUs HU3KUX JaBieHUi. CTaTUYeCKHe METOJbI
IPagyUpOBKH MaHOMETPOB- METOJl 0ObEMHOI0 PACHIMPEHMS, METOJ MEJUIEHHOTO BO3PAaCTaHM
JaBieHud. JluHaMuyeckue MeToAbl IPalyupOBKH, CTAHAAPTHBIA METOJ IPajyupOBKA MaHOMET-
poB
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N3mepenue napuuanbHbIX gaBieHud. KOHCTpyKUIMK U MPUHIUIBI pabOThl MPUOOPOB AJIst
aHaJM3a Ta30BbIX CMECEW NMPH HU3KUX JABJICHUSAX: CTATUYECKUHA MAacCC-CIIEKTPOMETP C MarHuT-
HBIM TI0JIeM, PE30HAHCHBIA pPaJMOYaCTOTHBI Macc-CIIEKTPOMETP, BPEMSIIPOJIETHBIM Macc-
CHEKTPOMETp, GHIBTP Macc.

4. OCcHOBHBIE IPUHIIUIIBI pPacyeTa U KOHCTPYUPOBAHUS BaKyyMHBIX cUCTeM. [IpuHIUIBI U
METO/bI pacueTa BaKyyMHBIX CHCTE€M. THIOBBIE BaKyyMHbIe CUCTeMbI. BbiOop k0adduumeHToB
UCIIOJIb30BaHUsI HAcOCOB. Pacyer razoBbIX MOTOKOB U NMPOBOJUMOCTH 3JIEMEHTOB BaKyyMHBIX
cucteM. Bei0op BakyyMHBIX HacocoB. PacueT ¢opBakyyMHOro OayiioHa.

[IpoMbIiieHHbIE BAKYYMHBIE arperaThl.

4. O0beM y4eOHOIl 11 CIUTITHHBI

B 3aueTHEBIX enu- B akazem.
Bunst yaeOHoI paboThI HHUILIAX yacax
O0mas Tpy10eMKOCTb JHCHUILINHBI 110 Y4eOHOMY 4 144
IJIAHY
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) - -
[Tpaktuueckue 3ansatus (I113) 1 32
JlaGopaTopHbie paboTsr (JIP) 1 32
CamocrosiTtesbaas pa6ora (CP): 2 80
Buj KOHTpoOJIsI: 3a4eT ¢ OLeHKOM - -
. Bceero
Bunet yueGHoi paboThl 3au. e, Actp. wac.
OO0masi Tpy10eMKOCTb JMCUMILIHHBI IO Y4eOHOMY 4 108
ILUIAHY
KonTakTHas padora — ayIMTOPHbIE 3aHATHS: 2 %4
Jlextuu (Jlek) 1 27
nabopaTopHsle 3aHaTus (JI3) 1 27
CamocrositesbHas padora (CP): 2 54
KonTakTHas camocrositensHas paboTa 0,25 6,75
CamocTosiTeIbHOC U3YUYCHHE PA3/IeNIOB AUCITUTUIHHBI 1,75 47,25
Buabl koHTpOJIsi: 3a4eT ¢ OHEeHKOMH - -

AHHOTanus padoveil NPOrpaMmbl IUCHUIIITHHBI
«Axonorus» (b1.B.0/1.7)
1. Heab tMcHumIMHBI «DKOJIOTHUs» — CHOPMHUPOBATh Y CTYIEHTOB IIPE/ICTABIEHUE O COBPEMEH-
HBIX 9KOJIOTMUECKUX IpodiieMax, o (U3MKO-XUMHUYECKHUX IMPOolieccax, MPOTEKAOIMIUX B pa3and-
HBIX KOMIIOHEHTAX OKpPYXaroIleW Cpelbl U O CTENEHU AHTPOIIOT€HHOIO BO3JECHCTBHUS Ha ITH
MIPOLIECCHI; BBIPa0OTaTh y CTYIEHTOB HABBIKM CHCTEMHOIO IMOJAXO0JA K M3YyYEHHUIO U PELICHUIO
HKOJIOTHYECKUX MPOOIJIEM, BO3HUKIINX B PE3YJIbTATe MPOMBIIUIEHHO-X03SIHCTBEHHON AeATeNbHO-
CTH YeJIOBEKa, Pa3BUTh MBIIUICHHE, MMO3BOJISIONIEe MPABUIBHO OIIEHUBATh JOKAJbHbIE U OT/a-
JIEHHBIE TIOCIIEICTBUS IPUHUMAEMBIX PEILIEHUH JJIs1 OKPY>KAIOIEH Cpebl U YETIOBEKa.
2. B pe3yabTaTe M3y4yeHUsl THCHHUILIMHBI 00y4YalolMiic MO mporpaMMe OakajaBpuaTa
JOJIZKeH:
Obnadams CIETYIONTUMA KOMITETCHIIHSIMU:
— TOTOBHOCTBIO HCIOJIB30BATh 3HAHUS O COBPEMEHHOW (pU3MUECKOW KapTHHE MHpa, Mpo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIeCTBA MJIi MOHUMAaHMS
OKpy»Xarouiero mupa u siiernit npuposl (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 O0IIIEH SKOJIOTHH;
— 3aKOHOMEPHOCTH CTPOCHUS U (PYHKIIMOHUPOBAHUU OHOCQEPHI;
— COBPEMEHHBIE 3KOJIOTUYECKUE MPOOITIEMBL;
— OCHOBBI PAIMOHAIBHOTO MTPUPOJIOTIONIE30BAHMS;
— OCHOBHbIE MPUHIHUIIBI 3ALIUTHI TPUPOIHOM CPEIbl OT aHTPOIOTEHHBIX BO3/ICHCTBUI;
— CTpOEHHE OCHOBHBIX reocep 3emMiu U OCHOBHBIC (PH3UKO-XMMHUYECKHE MPOIECCHI, TPO-
TEKaloIllie B HUX;
— OCHOBHBIE MOHATHS U MPUHIMITBI KOHIIETIUN YCTOHYUBOTO Pa3BUTHS;
— OCHOBHBIE CBEJICHUS O INI00ANBHON MpobieMaTHKe, IPUPOAHBIX pecypcax, IIaHeTapHbBIX
TpaHUIlaX, aHTPOIIOTEHHOM BO3JICHCTBHM Ha OKPYXKAIOIIYI0 Cpeay, YIPaBICHHH Kade-
CTBOM OKpPY’KalolIeil cpeabl;
— TPUHIUIBI 3€JICHOW XUMUH;
ymemy:
— TPUMEHSATH MOJyYCHHBIE 3HAHUS JUISl OLICHKH COCTOSIHUSI OKPYXKAIOIIEH Cpelbl U paruo-
HAJIBHOTO UCTIOJIB30BAaHUS PUPOTHBIX PECYPCOB;
— HCTOJIB30BaTh CETEBBIE KOMITBIOTEPHBIC TEXHOJIOTHH M 0a3bl JaHHBIX JUIS PEUICHUS KOH-
KPETHBIX 3KOJOTUYECKHUX MPOoOIIeM;
enadems.
— TMOHSATHIHBIM ammapaToM B 00JacTU OOIIEH 3KOJIOTHH, PAIMOHATIBHOTO HCIIOJIb30BAHUS
NPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPE/IbI.
— Kparkoe coaep:xanue 1 CHUIITHHBI
BBenenrie, OCHOBHBIEC TOHATHUS AUCIUTLTAHBI.
MecTo AMCHUIUIMHBI B cCUCTeME OOIIEero ¥ XMMUYECKOTo 00pa3oBaHus. JKoloruyeckoe oopaso-
BaHUE U 00pa3zoBaHue JUIsl ycTOWUMBOro pa3zsutus. OO1ecTBo U okpysxaromas cpena. [lonstue
YCTOMYUBOTO PA3BUTHUS.
Mooynw 1. O6mme Borpocs! skojoruu. buochepa. buoskonorus. buochepa u ycronamBoCTs.
1.1 OcHoBHBIE 3aKOHBI 3K0sIOTUHU. bruoskonorus. ITonsaTue 06 s3xocuctemMax. 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. [1oTokm »HEpPrMU W BemecTBa B dKocucTeMax. OCHOBHBIE OMOTCOXMMHUYECKHE IUKIIBI
(kpyroBopoThl BemecTB). LlukinnyHoCTh nporeccoB B Ouochepe u ycTOHIUBOCTb.
1.2 Hapononacenenue. YenoBeuecTBo Kak yacTb Ouocgepsl. Jlemorpaduueckue npodiemMsl
JlnHaMuKa 4eI0BeYeCKON MOIMYIISIINH, POXKIAAEMOCTh, CMEPTHOCTD, BO3pacTHas CTpykTypa. [1po-
OJ1eMBl COBPEMEHHOTO 3Tara pocTa YUCIEHHOCTH HaceseHus. ['eorpaduueckoe pacnpeneneHue
HaceJIeHHs. PerynmupoBaHue HapoIOHACEICHUSI.
Mooyne 2. Ctpoenue u coctaB reochep 3emun. OCHOBHBIE (U3UKO-XUMHUYECKUE TMPOIIECCHI,
MpOTEKaroIue 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 koHueHTpauu o30Ha B atMochepe. O30H0BBIHN ci10i. [IpupoaHblil UK 030HA.
CoBpeMeHHOE COCTOSIHHE 030HOBOTrO cios. IlocnencTust pa3pylmieHus 030HOBOTO CJIOS 3€MJIU
JUIs yesioBeka u 6nocdepsl B 1esnoM. CtpaTochepHblii 030H U TPOMOCHEpHBIA 030H: CXOJCTBO U
paznnunsa. MexayHapoaHOe COTPYIHUYECTBO B 001aCTH OIpaHUYEHHUE MMPOU3BOICTBA U UCTIONb-
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. ['maponormdeckuii muki. ['71o0ambHbIE YKOJIOTHYECKHE
npoOsieMbl ruapocdepbl. [TTaBHbIE KATHOHBI U AHHOHBI MPHPOAHBIX BOJA. KHCIOTHO-OCHOBHOE
paBHOBecHE B MPUPOAHBIX Bojax. lllenoynocTs npupoanbix Boja. OCHOBHBIE IPUYHHBI, ATAIbI U
MOCJIEJICTBHS 3aKUCJICHUS MPUPOJHBIX BOJ0EMOB. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE TTPOLIEC-
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 OpPraHu3MoB B ()OPMUPOBAHMM MOYBEHHOTO cios. TspKenble METalljibl 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 IPOU3BOJCTBA U OTpeOIeHHs. ManooTX0AHbIE
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. VICTOpHS CTaHOBJICHUS MOHATHS. BKIaa OTedeCTBEHHBIX
yuenbix. Llenu ycroiunBoro paszsutus OOH. MexayHaponHoe COTpYIHHMYECTBO B 00IacTH
YCTOHYHMBOTO pa3BUTHs. [IpOMBINIUICHHAS YKOJIOTHS U 3€JICHasi XUMUSI KaK HHCTPYMEHT obecrie-
YEeHUsI YCTOWYUBOTO Pa3BUTHS. DKOJOTHYECKas ITHKA.

4. O0beM IMCUMILIMHBI M BUABI YU4eOHO0i#l padoThl

. B 3auernbix | B akagem.
Buz yue6Hoi paboTbI
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
CamocrositesbHas padora (CP): 2,1 76
Pecdepar / camocrosiTenbHas mpakTuyeckas padora 1 36
CaMocCTOsITeTbHOE H3YUYCHHE TUCIIUTUTAHBI 1,1 39,8
KonTtakTHas camocrosiTenbHas paboTa 0,2
Bua kouTpoJf: 3auer - -
N B 3auernbix | B actp. ya-
Bun yaeOHO# paboThI J—— cax
O01asi TPY10€eMKOCTh JMCHMILUIMHBI 0 Y4eOHOMY 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
CaMocCTOsITeTbHOE H3YYCHUE TUCIIUTUINHBI 1,1 29,55
KonrtakTHas camoctosTenbHas pabora 0,15
Bua koHTpoOJIA: 3aueT - -
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AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«@Pu3nyeckas 3IEKTPOHUKA U JIeKTPoHHbIe pudopsl» (b1.B.0/1.8)

1. Heap JMCHMIVIMHBI — U3yYEHHUE DJIEKTPOHHBIX NIPOLIECCOB B TBEPIBIX TENAX, 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-
ATbHOCTH, MO0 0e3 3HaHWI (PU3UKU MPOIIECCOB B MPUOOpPAX HEBO3MOXKHBI CO3HATENbHBIE U (-
(eKTUBHBIE MOAXO0/bl K pa3paboTKe M OpraHM3allii TEXHOJOIMH B cepe Mpou3BOJACTBA 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 IKCIIEPUMEHTAIBHOTO 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 YHMCJIE BHIXOASIINX
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 U3ACIIAN dJIEKTPOHHONW 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.

- OIIPEJENSATh OCHOBHBIE MTAPAMETPHI CBETOM3ITYUYAIOIUX MAaTEPUAIIOB 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 IKCILTyaTallMOHHBIX XapaKTEPUCTHUK.

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

3. Kparkoe cogep:kanue TUCHUIINHBI

Baenenue.

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

1. DnemMeHTbI 30HHON TEOPUH TBEPABIX TEJ

OO6pa3oBanue 30H. 30HHBIE CXEMBI MPOBOAHHUKOB, MOJYIIPOBOAHUKOB M JHAJIEKTPUKOB.
CrarucTiKa paBHOBECHBIX HOcHUTeNEH ToKa. Y poBeHb Depmu. KoHneHTpanust HocuTenen Toka B
COOCTBEHHOM IOJIyNIPOBOAHUKE. [IpuMecHbIe YpOBHU B KpucCTajule. 3aBUCUMOCTD IOJIOKEHHS
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.
Huddyzus u nperid. MckaxeHne 30H BOIU3U MOBEPXHOCTH MOTYITPOBOIHUKA.

2. DNEeKTpUYECKUE NEPEXOBI.

O6pasoBanue p-n nepexona. CBoiicTBa p-n nepexoja, NpsiMoi U 0OpaTHBINA TOKH p-n T1e-
pexojia. MeXaHU3MbI TIPOOOSI P-n Mepexo/a: JTaBUHHBIN, TYHHEIbHBIN, TEIJIOBOW. BonsTammep-
Has XxapakTepucTuka. bapeepHas u nud¢y3noHHasE 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 nepexozamu (OUMOJISIpHBIE TPAH3UCTOPBI, MOJIEBbIE TPAH3UCTOPHI, (hoToTpaH3ucTopsl). C 3 p-n
nepexogaMu (TUpucTopbl, (ototupuctopsl). C OompmmM uuciom p-n nepexonos (I13C-
MaTpUIbl, UHTErpaJibHbIE CXEMBbI (KJIacCU(UKaLUs, peIesbl HHTErpalun), 31eMeHTsl 1lenbThe).

4. DnexTpoHHbIE SBICHHS, OOYCIOBICHHbIC CBSA3aHHBIMH 3JIEKTpoHaMH: Jluanekrpuue-
CKHE MaTepHualibl: BUJbI NOJSApU3alUN B TBEpAOM Teie. CerHeToaNeKTpUKH, CErHETOIECTUKH,
AJIEKTPOCTPUKLIMOHHBIE MaTEPUAIIbI, IbE30JEKTPUKH, TUPOIIEKTPUKU. MarHUTHbIE MaTepUalIbl:
napa- 4 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 MPUOOPHI HA UX OCHOBE

Bunpl 31eKTpOHHOM SMHCCUU (TEPMO3JIEKTPOHHAS SMUCCHSI, aBTORIEKTPOHHAsI HIMHCCHS,
(OTO3IEKTPOHHASI AIMHCCHUS, BTOPHYHAS JEKTPOHHAs dMuccusi). MoHM3anms u Bo30YKICHHE B
ra3ax. DJIEKTpUYECKUe pa3psasl B ra3ax (TICIOIIUM, 1yroBoi, KOPOHHBIHM, HCKPOBOM, BBICOKOYA-
CTOTHbIE pa3psabl). [a3opaspsaHble U JIOMUHECHEHTHble Jaminbel. POY. DnekTpoHHO-
ONTHYECKHE IpeoOpa3oBaTesy.

6. HauanpHbie cBenenus no texuuke CBY

Oco6ennoctu CBY-auanazona. MoaudunupoBanue konedatenbHoro Kourypa. Koakcu-
albHBIH M 00bEMHBIN pe3oHaTophl. lloHATue 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

PexomOuHaIMoHHast 1 BHYTPULIEHTPOBAs! JTIOMUHECIICHIIUs. Pe30HaHCHBI MEXaHU3M Iie-
penaun Bo30yxneHus. BzaumoneiictBue mynbrunoieid. OOMeHHOe B3auMopeicTBue. LIeHTpsI
pexkoMOMHauu. Mojienu u3aydaTenbHOM pexoMOuHanuu. KuHeTnka BHYTPUILIEHTPOBOH M pe-
KOMOMHAIIMOHHOW JTIOMUHECIeHIINU. TyIIeHne TIOMUHECHEHIIUH.

8. JIazepsl

CrioHTaHHbBIE U BBIHYXJAEHHbIE nepexobl. Koapdumuents! DitHirelina. HBepcHas 3a-
ceneHHOCTh. OCHOBHBIE yacTH Jazepa. Knaccugukanus nazepoB. TBepaoTesnbHbIE J1azepsl (Ha
NIEPEXOIHBIX aKTHUBaTOpax, Ha P3D akTuBaTtopax, Ha LIEHTpPax OKPACKH, MOJYIPOBOJHUKOBBIE
nasepsl). Jlazepsr Ha kpacuTensax. ['a3oBeie nazepsrl. [I[puMmenenHme 1a3epos.

9. PacipocTpaHeHune U3Iy4eHUsl B CPEIE.

[Tokazarenu npenomnenus. OTpaxkeHue cBera. BolokOHHBIN cBeTOBOA. BUbl paccesHus
u3nydeHus: PaneeBckoe paccesHue, paccesHue Mu, KOMOMHAIIMOHHOE paccesHHE, PacCestHUe
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. O0beM y4eOHOH JUCHUINIMHBI

73



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 - -
CamocrosiTesbHasi padoTa 35 126 2 79 15 54
(CP):
Jomarmssis paboTa 0,25 9 0,25 9 - -
Pedepar 0,5 18 - - 0,5 18
KoHTakTHas caMmocTosITeTbHAsI
abora 15 9 6
P 2,75 1,75 1
CamMocTosATeIbHOe U3YUYEeHHE
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. ex. 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
Jlaboparopusie 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 ¢ PHeH- SK3aMen
KOW
KonrakTHas palGora — mpo-
0,3 0,3
MEKYTOYHAS aTTeCTALUS 1 1
IloaroroBka K 3K3aMeHy 26,7 26,7
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AHHOTanuA padoyeil MPOrpaMMbl AU CHUNIMHBI
«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 0 HampaBJICHUIO 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 TEXHUUYECKYIO TOKYMEHTALUIO, I0JI0MpaTh 000py10BaHUE, TOTO-

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 BBIMOTHEHUN YePTEXKEi;

- BHJIbI CHMMETPHH T€OMETPHUECKUX PUTYD;

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

XUMHUYECKHX 3ajiay;

yMemy:

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

TOB;

enadems.

- cioco0amMH ¥ IpueMaMH N300paskeHus! IPeIMETOB Ha MIOCKOCTH.

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 0003HAUEHHE OCHOBHBIX U JOIMOJIHUTENbHBIX (popmaToB. Pacnonoxkenue ¢popmaTos.

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

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

YECKUX U TEKCTOBBIX JTOKYMEHTOB.

1.2. T'eomeTrpnueckue nocrpoenusi. ConpspkeHHUs:: OCHOBHBIE BUJABI M MPAaBUJIA BBITIOJIHEHUS.

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.

[TapamnensHoe mpoenupoBanue. Hampasnenue npoerupyromux gydeid. CBONCTBa MmapauieTbHO-

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

CTBa OPTOTOHAJILHOTO mpoerupoBanus. OOpa3oBaHNe KOMILIEKCHOTO depTexa (drmopa Monxa).

OproroHanbHbIi yepTexx Touku. Koopannats! Touku. [TocTpoeHne TOUKH 10 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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muBarorecs. Knaccupukamust mpsiMbIX OTHOCUTEINIBHO IIJIOCKOCTEH MPOEKIUN: IpsMble 00I1ero
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
PAcCIIOIOKEHUIO OTHOCUTENIBHO MJIOCKOCTEN MPOEKIUI: TIIOCKOCTH O0ILEro ¥ 4acTHOIO MOJIoXkKe-
HUS — [IPOELUpYIOLE U ypoBHs. IIprHaie)kHOCTh TOUKH U IPSIMOMN TIIIOCKOCTH.
2.4. Kpusble jqunnu. Knaccupukanusi KpuBbIX: HUPKYJIbHbBIE M JEKaJlbHbIC, 3aKOHOMEPHbIE U
He3akoHOMepHBbIe. [Topsanok kpuBoi nuHuK. I1n0ockue KpuBbIe TMHUN BTOPOrO NOPSIKA: AIUIUIIC,
napabosna, runep6onia. IlpocTpaHcTBEeHHbIE KpUBBIE: IMIIMHAPUYECKAs U KOHUYECKasi BUHTOBBIE
JIMHUH.
2.5. IoBepxHocTH. OOpa3oBaHUe W 3aJlaHUE MOBEPXHOCTEH Ha YepTexe (KMHEMaTHYECKUU WU
KapkacHbIil criocoObl). [Tonarue o6 ompenenurene nmoBepxHocTH. 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 MEepHUMaH, Napajjienu, 3KkBaTop, 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. CummMmerpus reomerpuyeckux ¢puryp. CuMmMeTpuss OTHOCUTENIBHO IUIOCKOCTH, HPSIMOH,
To4kH. CUMMETpHS BpALLEHUS, IOPSIOK OCH CUMMETPHUH.
2.8. OmnpepneneHne HATYpPaJIbHOH BeJHYUHBI OTpe3Ka MNPAMONH M IUIOCKOH ¢ury-
pbl. OnpezienieHre HaTypaJbHOM BEJIMYMHBI OTpe3Ka MPsIMOM CIIOCOOOM IMPSIMOYTOJIBHOIO Tpe-
yroJIbHUKA U CIIOCOOOM IPOELMPOBAHUS Ha JIONOJHUTENbHYIO IUIOCKOCTh. IlocTpoenue HaTy-
pabHON BEJIMYMHBI IIIOCKON (DUTYPHI.
2.9. Ilepeceuenne reomeTpuiecknux odpas3os. [lepeceueHre MHOrOrpaHHUKOB, MHOTOTpaHHHUKA
C ITOBEPXHOCTHIO BpaleHus. [lepeceuenne noBepxHOCTEN BpalleHMs: ABYX IPOELHUPYIOLIUX T10-
BEPXHOCTEMH, Mpoenupymolel ¢ Henpoeuupymoiei. [lepeceuenne HempoenupyoUMX TOBEPXHO-
CTEH BpallleHUs C MapauIeIbHBIMH OCAMHU. Teopema O NepecedyeHUH COOCHBIX MOBEPXHOCTEHN
BpaiteHus. [loctpoeHne TuHUYN NepecedeHns] HEMPOESIUPYIOIIUX TOBEPXHOCTEN BpaIIeHUs C Tie-
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: Bumsl, pa3pessl, ceueHUs, BBIHOCHBIE dJie-
MeHTbl. OcHOBHbIE BUBI. [J1aBHBIN BUJ, TpeOOBaHUs, NMpeIbsABIsIeMble K TJIaBHOMY BHIy. [lo-
NOJTHUTENbHbIE U MECTHbIE BUABL. Pa3pessbl, kiiaccudukanus pa3pe3oB MO PacloNIOKEHUIO CEKY-
HIei TIOCKOCTH OTHOCHTENBHO IUIOCKOCTEM MPOEKLU: pa3pe3bl BEPTUKAIbHBIE, TOPU30HTAIb-
Hble U HakJIoHHbIe. Kiaccudukanus pa3pe3oB MO YUCITY CEKYHIMX IJIOCKOCTEH: pa3pessl Mpo-
CTBI€ U CJIOXHBIE — CJIO’KHBIE CTYIIEHYAThI€ U CJIOKHBIE JIoMaHble pa3pe3bl. CoBMEIIeHHbIE H300-
pakeHus. MectHble paspe3bl. CeueHHs HaJOKEHHBIE U BBIHECEHHBIE. BBIHOCHBIE 3JIEMEHTHI.
[TpaBuiia 0003HaYEHUST 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. 3aBUCHMOCTbh BHJA HAKJIOHHOTO CEYEHMsI KOHYCa OT pacIHOJIOKEHUs
CEKYIIIEeH MITOCKOCTH OTHOCUTEIBHO OCH KOHyca. HakimonHble ceuenus mapa. [TpaBuiia noctpoe-
HUS HAKJIOHHBIX CEYEHUIN COWIEHEHHBIX TEll.
3.3. AkcoHoMmeTpuYeckHe 4YepTexu u3aeauii. OOpazoBaHHe aKCOHOMETPHUYECKOTO UYepTexKa.
[lepBuunas u BropuuHas npoekiuu. KoappuuueHTs NCKakeHUsI aKCOHOMETPUYECKOT0 depTe-
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 (TOPU30HTAIBHON M (PPOHTAIBHOM) N30METPUSIX. AKCOHOMETPHUECKUE 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 nM300pakeHHUE CBOMCTB
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 padboTh 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

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI

«MatepuaJjioBeeHue 1Jis 3J1eKTPOHHOMN npombinuienHocTn» (b1.B.0/1.10)

1. lean AuCHUNIMHBI:

-IIpUOOPETEHUE CTYJAEHTAMU 3HAHWUW, HEOOXOAMMBIX ISl CAMOCTOSTEIBHOTO pEeIICHUs
BONPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuajoB OOOPYIOBaHHS M KOHCTPYKIUH XHMHKO-
TEXHOJIOTHYECKUX TPOILIECCOB C YYETOM YCIOBUU JKCIUTyaTallMH, a TAaKKE€ IKOHOMHUYECKUX 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 MEX]ly COCTaBOM, CTPOEHHUEM M CBOMCTBAMHU MaTEepUaJIOB,
WCIIOJIb3YEMBIX, B YACTHOCTH, B TEXHOJOTHUAX MAaTEPUATIOB M MIPHUOOPOB IIIEKTPOHHON TEXHUKHU U
HAHODJICKTPOHUKH;

- U3yYCHUE TEOPHH U MPAKTUKU PA3TUIHBIX CTIOCOOOB YIIPOUYHECHHS MAaTEPUAJIOB;

- U3y4eHHE MAaTepHaliOB AJIEKTPOHHOW TEXHUKU M HAHOIJIEKTPOHUKH, OCHOBHBIX TPYIIII
METaJUTMYECKUX U HEMETAJUTMYECKUX MaTepHUAJIOB, UX CBOMCTB M 00JIaCTe MPUMEHEHHS.

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

Obaaoams cnenyromumu npodeccuonanbabiMu (I1K) kommereHusIMu:

-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 AHAIHM3 CHIPbS, MAaTEPUATIOB M TOTOBOW MPOAYKIIMH, 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 MCIIOJIb30BaTh 3HAHWE CBOWCTB XWMHMUYECKHX 3JIEMEHTOB, COCJUHEHUN U
MaTepHaOB Ha MX OCHOBE JIJIS pelIeHus 3a1a4 nmpodeccruoHanbHo aesrenbuoctu (I1K-18).

Buame:

- Kjaccu(UKanuio, CTPYKTYpy, COCTaB M CBOWCTBA MAaTEpPHAIIOB, HCIOJIB3YEMBIX, B
YaCTHOCTH, B TEXHOJOTHSAX MAaTEPUAJIOB U MNPUOOPOB OJICKTPOHHOM TEXHUKU H
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 TEXHOJIOTUH U XUMUYECKOM aIllapaToCTPOEHUH;

Ymems:

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

Braoemo:

- METOJaMH OIIpEe/EJCHUsI CBOMCTB MAaTEpUajoB, HCHOJIb3YEMbIX, B YacCTHOCTH, B

TEXHOJIOTHSIX MaTEpPUaIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKH;

- JIaHHBIMM Ui TIPUHSATHS KOHKPETHBIX TEXHUYECKUX pEUIeHUH Ipu pa3paboTke
TEXHOJOTHYECKHUX MPOIIECCOB C TOUKHU 3PEHHSI TEXHUKO-3KOHOMUYECKON 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 marepuanax. Posib pycCKUX ydeHBIX B pa3BUTUU Hayku. JlocTu-
JKEHUs B 00JaCTU CO3/1aHUsl HOBBIX MAaT€pUaJIOB, UX MIPUMEHEHMsI. 3HaUEHHE MaTepUalloB B pas3-
BUTHH XMMUKO-TEXHOJIOTMYECKHX MPOLIECCOB U 00ecIeueHn UX 0e30IacHOCTH.

OcHOBHbBIE TIOHATHS O CTPOEHHUH, CTPYKTYpE U CBOMCTBaxX MarepuanoB. MeTonbl usyye-
HUS CTPYKTYpPBI U CBOMCTB MaTepHalloB.

Crpoenue marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX pemieTok. Kiaccudukanus
KPUCTAJIJIOB 110 THIAaM CBSI3U. AHM30TPONHMs CBOMCTB KpUCTAIOB. CTpOEHHE pEANbHBIX KpH-
ctayyioB. JlepexkThl peadbHBIX KPUCTAIIOB U UX BIIMSHHE Ha CBOICTBAa METAJJIOB U CIUIABOB.
CaoiicTBa qucnokanuii. Kpucrammsanus MeTaioB U ciuiaBoB. CaMONpOU3BONIbHAS KPUCTAIIIN-
3anust. HecamonpounsBosibHast Kpuctaumsanus. AMoppHble MaTtepuansl. Hanomarepuansl. Aj-
JIOTPONIUYECKHUE ITPEBpalIeHNs MeTaII0B. CTPyKTypa HEMETaNINYECKUX MarepuanoB. CTpoeHue
MOJIMMEPOB, CTEKJIA, KEPAMHUKHU.

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

CaoiicTBa Matepuanos. [lokazatenu coiicTB. Knaccudukamnus cBoiictB. MexaHudeckue,
¢du3nueckre, XMUMHUYECKHE, SKCILTyaTallMOHHbIE M TEXHOJIOIMYECKHe CBOicTBa MaTepuaiioB. [lo-
Ka3aTelld MEXaHUYeCKHUX CBOICTB, OINpenessieMble NMPU CTaTUYECKUX HCIBITAHUSX Ha pacTsiKe-
HUEe M u3rud. Meronabl ompeaeneHUs TBEPIOCTH MarepuaioB. Ilokasarenn MeXxaHHYECKHX
CBOICTB, onpe/eNseMble MPU TUHAMUYECKUX U [UKIMYECKUX UCTIBITAaHUSIX.

PU3NKO-XUMHUYECKUE OCHOBBI MAaTEPHUATIOBEICHUS.

OCHOBBI TEOPUU CIUIABOB. J[MarpamMMbl COCTOSIHUS CIUIABOB. T€pMHUHBI U OMpPEICIICHUS.
JlnarpamMmbl — «cOCTaB-CBOWCTBO». Pa30BbIl COCTAB CIIABOB. 3aBUCUMOCTh MEX]ly CBOWCTBaMU
CIJIaBOB M TUIIOM auarpammel coctosiaus. [Ipasuno H.C. Kypnakoga.

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 METANINYECKUE 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 €€ KOHCTPYKLIMOHHOM IpoyHocTH). BiusHue nerupy-
IOIMX 3JIEMEHTOB HA CBOMCTBA CTAIM. J(MarpamMMbl COCTOSIHHSL KEJI€30-JIETUPYIOIIHUM 3JIEMEHT.
Koncrpykuunonnsie cranu. MHcTpyMeHTanbHble cTanu. Kiaccudukanus yriaepoaucTsiX U JIeru-
POBaHHBIX CTaJled. MapKupoOBKa CTaJIed 110 XUMUYECKOMY cOCTaBy. KOHCTpYKIIMOHHBIE 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.

Teopust 1 IpakTUKa TEPMUYECKON U XMMHUKO-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 U MPOKAIMBAEMOCTb cTanell. BiusHue Tepmuyueckoii 06-
paboTKM Ha MeXaHWYeCKHe CBOMCTBA cTanu. Pu3ndeckne OCHOBBI XMMUKO-TEPMHUYECKON 00pa-
60Tku. Buzabl u cnocoOsl nementanuu. uddy3noHHoe HachllleHHE TOBEPXHOCTH HEMeTalula-
mu. AzotupoBanue crand. Juddysnonnas merammsanus. MonHas XUMUKO-TepMUAYecKas 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(PUKIIMOHHBIE METalInueckue Marepuanbl. OOmas XapakTepucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemple alrOMHHHUEBBIC CIUIABBI, JUTHEBHIC AIFOMUHUECBBIC
cruiael. ['panynupoBanHble cruiaBbl. O0Ias XapakTepUCTHKAa MarHUEBBIX CIUIaBOB. [ledopmu-
pyeMble MarHueBbIE CIUIaBbl. JINTHEBBIE MarHUEBbIE CILIABHL. BIilMsAHME JETHPYIOLIMX 3JIEMEHTOB
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 KOppo3un MeTauioB. [lokazarenu koppo3uu. Knaccudpukanus xop-
PO3MOHHBIX IpoLeccoB. XUMHUUecKas Koppo3us. ['azoBas kopposusa. Kopposust B KUAKOCTAX —
HERJIEKTPOJIUTaX. DJIEKTPOXUMHUUYECKass KOppo3us. KuHeTHkKa sJIeKTpOXHMUYECKOW KOPPO3HH.
Koppo3ust MeTalsIoB B yCIOBUSAX TEXHOJOTUYECKUX CPEXl XMMUUECKHUX MPOU3BOJCTB.

[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 MaTepuasl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHEHU. CTpoeHHe U CBOWMCTBA I10-
auMepoB. TepMOpeakTHBHBIE U TEPMOIUIACTHYHBIE MONMMEpPbl. CTpoeHue M CBOMCTBA ILIACT-
Macc. OCHOBHBIE Pa3HOBUAHOCTH MPOMBILUIEHHBIX MOJUMEPOB U IUIACTMAcc. ApMHUPOBAHHBIE
MOJIMMEPHBIE MaTEpHAJIbI. | '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. KOHCTpyKIIMOHHAsA, MHCTPYMEHTaIbHasl W TEXHUYECKas Ke-
pamuka. Heoprannyeckoe crekio. Knaccudukaius cTekon o Ha3HAYeHUIO U 00JIacTH MpUMe-
HeHus. Cutamisl. ['papur. AcOect. CBoiicTBa U 006J1aCTH TPUMEHEHHUS.

Cma3zouHble Macia, IUIACTUYECKUE CMa3KH, TBEPAbIE CMa304HbIe MaTepraibl. CMa304HO-
OXJIQXKIAAOLIUE KUIKOCTH.

HpeBecHbie MaTepuaIbl.

Kommnozuimonnsie marepuansl (KM). Obmias xapakTepucTuka KOMIIO3UIIMOHHBIX MaTe-
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puanoB. JucnepcHo-ynpouenusie KM, cinoucteie KM, Bomokuucteie KM. Komnosuimonueie
MaTepualibl Ha METATMYeCKONM 1 HemeTauinueckod ocHoBe. CAIl (crieyeHHbIE alFlOMUHUEBBIE
nopoikn). Kepamuueckue KOMIO3UIIMOHHBIE MaTepHralibl. [IOHATHS 0 HAHOTEXHOJOTHUSAX, HAHO-
Marepuanax.

DKOHOMHUYECKH 000CHOBaHHbBIN BHIOOp MaTepUaoOB JUIsi KOHKPETHBIX IIeJeH.

Bb100p KOHCTPYKIIMOHHBIX MATEPUAIOB JJII KOHKPETHOTO TEXHOJIOTHYECKOTO MpoIiecca.
Kputepun u anroputMm BbIOOpa KOHCTPYKIIMOHHBIX MaTEpHUaoB. DKOJOTMYECKHUE ACHEKTHI
MaTepHaNIOBEICHUS U 3aIIUTHl METAJUIOB OT KOPPO3UH.

4. O0beM yueOHOM JUCUMIIJIMHBI

B 3auerHbIx B axka-
Bunbr yueOHOM paboThI eIMHUIIaX JIEM.
qacax
O0mas TPyA0eMKOCTh JMCIUILIHHBI 110 Y4e0OHOMY IUIaHY 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
CaMoCTOsTeIbHOE U3YUCHUE Pa3/IeJIOB TUCIUIUIMHBI ' 39,8
Buja koHTpoOJIsi: 3a4eT / IK3aMeH 3a4yer
B 3aueTHbBIX B actp.
Bunst yueOHOI paboThI eQUHHULIAX yacax
O0mas TpyA0eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
AyIUTOPHBIE 3aHATHSI: 1,3 36
Jlexumnu (JIek) 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
Buja koHTpoJIsi: 3a4eT / IK3aMeH 3a4yer

AHHOTauus padoyeii MPOrpaMMbl AU CHUTLIHHBI
«MopennpoBaHHe XMMHKO-TEXHOJIOTHYeCKHX MPOLECCOB B TEXHOJIOTHH MATEPHAJIOB H
NpUOOPOB JIEKTPOHHOM TEXHUKH U HaHOd1ekTpoHukn» (b1.B.0O/1.11)

1.Iesib AUCHUITHHBI: TTOJIYYCHUE CTyeHTaMI-0aKkalaBpaMu 3HaHUI B 00JaCTH KOMITbIO-
TEPHOTO MOJIEIIMPOBAHUSI XUMHKO-TEXHOJIOTHUECKUX MPOIECCOB C IPUMEHEHUEM COBPEMEHHBIX
CUCTEM KOMIbIOTEpHOI MaTematuku, B yactHoctt MATLAB u VBA, a takxke mpuoOpereHue
MU TIPAKTUYECKUX HABBIKOB pa3pabOTKH JaHHBIX KOMIIBIOTEPHBIX MOJENEH ¢ OHOBPEMEHHBIM
pelieHreM 3a7a4d CTPYKTypHOU U apaMeTpUIecKor NACHTU(DHUKAIIH.

2.B pe3yabTare 0CBOEHHS AUCHUILUINHBI CTY1€HT-0aKAJIABP I0JIKEH:

3HATb meToap! TOCTPOCHUSI SMITUPUYECKUX (BEPOSTHOCTHO-CTATUCTUYECKHUX) U (PU3UKO-
XUMHYECKHX (TEOPETHUECKUX) MOJIETIeH XMMHKO-TEXHOJIOTHUECKUX MPOIIECCOB; METOIBI HJICH-
TU(PUKAIIMY MAaTEeMaTHYECKUX OMHCAHUN TEXHOJIOIMYECKHX MPOILIECCOB HA OCHOBE HKCIIEPUMEH-
TAJIBHBIX TaHHBIX; METO/IBI OTITUMH3AINNA XUMHUKO-TEXHOJIOTUIECKUX MPOIIECCOB C MPHUMEHEHHEM
AMIIUPUYECKUX U/UIN (PU3NKO-XUMHUECKUX MOJIEIEeH;

YMETH npumeHATh U3BECTHBIE METObl BBIUUCIUTEILHON MaTeMaTUKH M MaTeMaTH4de-
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CKOM CTaTUCTHKU JUIsl PELICHUs] KOHKPETHBIX 3a/lad pacyeTa, MOJEeIUPOBaHUs, UACHTUPUKALIUN
Y ONTHUMH3ALMU [IPU UCCIIEIOBAHUM, IPOEKTUPOBAHUU U YIIPABICHUM IPOLECCAMH XUMHUYECKON
TEXHOJIOTHH, a TAKXKE YMETh UCIOJIb30BaTh B CBOEH NPAKTUYECKON NEATEIBHOCTH ISl JOCTHKE-
HUS ATUX 1IeJIel U3BECTHBIEC AKEThI IPUKJIIAJAHBIX IPOIPAMM.

BJIAJIETh meToiaMu MaTeMaTHYECKOM CTaTUCTUKH I 00paOOTKU PE3yJIbTaTOB 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-TEXHOJIOIMUYECKUX 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 aHAIIMTUYECKUE U YUCIIEHHBIE METOJIbl PEIICHUs IIOCTABIEHHBIX 3a7ad,
UCTIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE TEXHOJIOTHH, TPOBOAUTH 00paboTKy MHpOpMa-
UM ¥ MCIIOJIb30BAaHUEM IPHUKIAIHBIX NPOrPAMMHBIX CPEICTB cdepbl MpodeccuoHanbHOM aes-
TEIbHOCTH, UCMOJIb30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJIOIMM U 0a3bl JaHHBIX B CBOEH IpoO-
(beccnoHaIbHON NESATEIbHOCTH, MMAKEThI MPUKIIAIHBIX IPOrpaMM Jjisl pacyéra TEXHOIOTNYECKUX
napameTpoB obopynoBanus (I1K-2);
CriocoOHOCTh HalaXHuBaTh, HAacCTpauBaTh M OCYILECTBIATh IPOBEPKY OOOPYAOBaHHUS M IpO-
rpammMHBbIX cpezactB (I[TK-6);

3. KpaTkoe coep:kaHue JMCHUIINHBI:

3.1. OcHOBHBIE NMPUHIUIBI KOMIBIOTEPHOI'O MOJEIUPOBAHUS XMMHKO-TEXHOJIOTHYECKUX
nporneccoB (XTII). Maremaruueckue 3MIMpUYECKUE U MaTeMaTHYeCKUe (DU3MKO-XMMUYECKHE
MOJIEJN U KOMIIBIOTEPHOE MOJIEIUpOBaHuE. JleTepMUHUPOBAaHHbIE U BEPOSTHOCTHBIE MaTEMaTH-
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 MaTeMaTHuecKux mopeneil. [IpuMmeHeHne KOMIbIOTEPHBIX MOJeNen
XUMHYECKHX IMTPOLIECCOB JJIs aHAINW3a, ONTUMHU3ALUN U CUHTE3a XMMHUKO-TEXHOJIOTUYECKUX CH-
cteM. OCHOBHBIE IPUEMBl MATEMaTHYECKOTO MOJAEIUPOBAHUS: IMIUPUUECKUN, CTPYKTYPHBIN
(pusuko-xuMuyeckuit) 1 KOMOMHMpOBaHHBIN (TeopeTnueckuii). IlocTpoeHue craTuyeckux M
JUHAMUYECKUX Mojeneid. Pemenne npsmeix 3agad. [IpoekTHBIM U 1MOBEpOUYHBIN (OLIEHOYHBII)
pacuet npoueccoB. Pemenune o0patHbix 3a1au. [lapamerpudeckas u CTpyKTypHas HJIEHTH(UKa-
1Ml MaTEMaTHYECKUX MoJielel. Y CcTaHOBIIEHUE 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 M MOJIYYEHMS SMIUPHUUECKUX MOJENEN mpoueccoB. Bubl kpurepues arm-
npokcumanuu. Kpurepuil MeTofa HaMMEHBIIUX KBAApaToB. PerieHue 3agauu anmpox-
CUMAIMH ISl HETMHEHHBIX U JTMHEHHBIX 10 MapameTpaM Mojeneil. Matpuunas ¢popmy-
JUPOBKA 3a/la4¥ allpOKCUMALUUA. AHAIUTUYECKUN U aITOPUTMUYECKUI MOAXOABI IS
pelleHus 3aa4u arnpoKCUMalUy JUIsl TMHEWHBIX U JIMHEApU30BAHHBIX MOJENIel METO-
JIOM HaMEHBUINX KBaJpaToB;

® 3aKOH HOPMAJIbHOTO pacHpenesieHus JUIsl BEKTOPHBIX CIy4ailHbIX BEJIMYMHBI U OIpejie-
JICHHE UX YUCIJIOBBIX XapaKTePUCTUK. MaTeMaTH4ecKoe 0XKHUIaHue U JUCTIePCHUs Ui BeK-
TOPHBIX CIIY4alHBIX BEIWYMH. J[MCIIEpPCUOHHBIM U KOPPEIALUMOHHBIN aHanu3. llonsaTus
JUCIIEPCUU BOCIIPOM3BOJUMOCTA M aJ€KBAaTHOCTH, a TaKXKe OCTATOYHOM IHCIEepCHU.
Omnpenenenre BBIOOPOYHBIX KOA(PPHUIMEHTOB KOppemsiuud U Kod(p(UIMEeHTa MHOXKe-
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CTBeHHOM Koppenauud. CTaTUCTUYECKUI MOIX0/ K ONPEAeTICHUIO OIHUOOK U MOTPEIIHO-
CTEH B DKCIIEPUMEHTAIIBHBIX TOYKAaX U3MEPEHUN;

PErPECCUOHHBIN U KOPPENALUOHHBIA aHaNu3 JJi MOCTPOEHUS SMIMPUUYECKUX MOJIENei
HAa OCHOBE JaHHBIX NMACCUBHOTO 3KcniepuMeHTa. [loHsaTus GyHKIuu OTKIMKA U (PaKTOPOB.
OcHOBHBIE JIOIYIIEHUS PErPECCUOHHOIO U KOPPESALMOHHOTO aHaiu3a. Kpurepuu npo-
BEPKHU OJHOPOJHOCTHU AucIiepcuii. BeiOop Buaa ypaBHEHUI perpeccuu, a Takxke ompese-
JeHre Kod3((UIIMEHTOB PErPECCHH M UX 3HAYMMOCTH C MCIOJIb30BaHHEeM Kpurepus CTb-
tofieHTa. [Ipoueaypa uckioueHuss He3HAaUUMbIX K0a(uimeHToB perpeccun. Onpenene-
HUE aJIeKBaTHOCTH PErPECCUOHHBIX MOJIENIEH ¢ MOMOLIbI0 KpuTepus Puiiepa;

OCHOBHBIE TOJIOXKEHHUS TEOPUH IIaHUPOBaHUs dKcriepuMeHToB (I): monHbIi (hakToOpHbIIT
skcnepuMmeHT (IIDD) u 06padoTka ero pe3yapraToB. ONTUMAIBHBIE CBOMCTBA MATPHIILI
IUTAHUPOBAHMS U CBOMCTBO OpTOTOHaNbHOCTH. Onpenenenne Ko3)OUIMEHTOB MOAETCH,
UX 3HAYMMOCTU U TMPOBEpKa aJeKBATHOCTU ypaBHEHUs perpeccuu. CBOWCTBO poTaTa-
OEJIBHOCTH MOJTHOTO (PAaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIE MOJIOKEHHS TEOPHUH INTaHUPOBaHuUs dKcriepuMeHnToB (I1): oproroHanbHbI 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 YypaBHEHUS perpeccuu. PacueTHoe BbIUMCIEHHE KOOPJAUHAT TOUYKH ONTHU-
MyMa (IKCTpeMyMa);

ONTUMHU3ALMS HKCIEPUMEHTAIbHBIX HCCIIEIOBAaHUI € NpHMeHeHueM Merona bokca-
Bunbcona. OcHOBHbIE MOJAXO/bl K ONTUMHU3ALMU SKCIIEPUMEHTAIBHBIX HCCIIEIOBAaHUI.
DKCHepUMEHTAIbHO-CTAaTUCTUYECKHIT MeToA. CTpaTeruss ABM)KCHUS K ONTUMYMY Iielie-
BOi (QyHknMH (PYyHKIMH OTKIMKA) TPAJAUCHTHBIM METOJIOM. KpUTEpHM HOCTHKCHHUS
«TOYTH CTALIMOHAPHOM 00JIACTU» U METO/bI YTOUHEHHUS TOJI0KEHHS ONITUMAIBHON TOYKU
B (haKTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoeHne GU3NKO-XMMUUYECKUX MOJIeNeil:

3Tanbl MAaTEMaTUYECKOro MoJenupoBaHus. PopMyIMpoBKa 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 YpaBHEHHMI MaTeMaTH4eCKOro ONHCaHMs MPOLECCOB U pazpaboTka
(BBIOOp) @JITOPUTMOB UX pelIeHUs. bIOYHBIA NPUHIMI MOCTPOEHUSI CTPYKTYPHBIX Ma-
TemMaTndeckux Mojeneit. O000IIeHHOEe ONMCaHue ABMKEHHS IOTOKOB (ha3 B anmaparax ¢
MOMOIUIbIO THIPOIMHAMUYECKUX MOJENEH, YUUTHIBAIOIINX COCPEIOTOUEHHBIE U paclpe-
JIeIeHHbIE UCTOYHUKH BEIIECTBA U SHEPTUU (TEIuIoThl). JIokanbHble HHTEHCUBHOCTH U C-
TOYHUKOB BELIECTBA U TEIUIOTHl B MOTOKAX, COOTBETCTBYIOIIME PAa3IMYHBIM (PU3UKO-
XUMHUYECKHUX IporeccaM. OCHOBHBIE TUIIBI YPAaBHEHMM MAaTeMaTH4YECKOIO OMHUCAHMS XH-
MHUKO-TEXHOJIOTHYECKUX MPOLECCOB — KOHEUHbIE, 0ObIKHOBEHHBIE AP PepeHInaIbHbIE U
nuddepeHIaIbHble YpaBHEHHUS B YACTHBIX MPOU3BOIAHBIX;

MaTeMaTHYeCcKOoe MOJEIMPOBAHNE CTAIIMOHAPHBIX U TUHAMUYECKHX PEKUMOB I'MIpaBiIu-
YECKUX IPOIIECCOB B TPYOOIPOBOIHBIX CHCTEMAaX, IJI00AJbHBIE M JIEKOMIIO3ULIMOHHbBIE
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 MaTeMaTHYECKUX MOJIeJiel i1 BbIOopa OOIIero anropuTMa perieHus —
MOJICIIUPYIOIIETO aIropuT™Ma. Peannzanust aropuTMOB pelleHUs] HETUHEWHBIX U OOBIK-
HOBEHHBIX aAuddepeHmanbHbIX ypaBHeHnid. Onucanue crannoHapHbeix pexxumoB XTI ¢
IIPUMEHEHUEM CHCTEM JIMHEWHBIX U HEIMHEHHBIX ypaBHEHUU. VTepanuOHHBIE aJrOpUT-
MBI pemieHus. [IpuMeHeHrne MeToI0B MPOCThIX uTepanuii 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-
dbopManmOHHON MaTPUIIBI 711 BBIOOpA ONTUMAIBHOIO alropuT™Ma pemeHus 3aaayu. [o-
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 METOJOB — OIMOOK ycedeHus. IlepexomHbie
OLIMOKH W OMIMOKK OKPYTJICHUS MPH YHCICHHOM WHTETPUPOBAHUM TU(PepeHIIaTbHBIX
ypaBHeHui. CriocoObl o0ecnieueHrs CXOAUMOCTH peuieHus 3agaud. [IpumeHeHue HesiB-
HBIX METOOB JUISI PELICHUS KECTKUX cucTeM auddepeHnnanbueix ypaBHeHu. Onpene-
JICHUs 111ara UHTETPUPOBAHMS UTEPAIIMOHHBIM MeToa0M. MetonoB Kpanka-Hukoiascona
(meTon Tpanenuil);

MaTEeMaTHYeCKOEe MOJICTMPOBAHUE CTAIMOHAPHBIX PEKUMOB MIPOIECCOB TEILJIONEpe1ayu B
IUTACTUHYATBHIX ¥ 3MEEBUKOBBIX TEIJIOOOMEHHHKaX. MaTemMaTHueckoe OMHCaHue Mpo-
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 IPOIECCOB TEILIONEPEIaun
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 Komm u xpaeBoit 3amauu. Ilpencrasnenue
QITOPUTMOB BBIYMCIIEHUH B BUEC WH(DOPMALIMOHHOW MATPUIIBI CUCTEMbl YPaBHEHUN Ma-
TEMAaTUYECKOTO OMHMCAaHUsI M OJIOK-cxeM pacdyeToB. MaremaTtnueckoe omucanne XTII ¢
IPUMEHEHHEM CUCTEM OOBIKHOBEHHBIX TU(epeHnanbHbIX YpaBHeH!H. 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 MOJEIUPOBAHUE CTALlMOHAPHBIX PEXHUMOB IPOLECCOB B PEAKTOPAX C
Memankoi. Onucanne MUKPOKMHETUUECKUX 3aKOHOMEPHOCTEN IPOTEKAHUS IIPOU3BOJIb-
HBIX CJIOKHBIX XMMHUYECKUX peakuil B )KUIKOM (aze JIsi MHOTOKOMIIOHEHTHBIX CUCTEM.
OnpeneneHne KIOYEBBIX KOMIIOHEHTOB CIIOKHBIX XMMUYECKUX PEAKIMA € 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(POPMAIMOHHOW MaTPUILIbI CUCTEMBl YPAaBHEHUH MaTeMaTHYeCKOIro
ONMCAHUSA U TPEJICTaBICHMS alTOPUTMa PEIICHHs C MOMOLIbI0 OJIOK-CXeMBbl pacueTa
polecca;

MaTeMaTHYeCKOe MOJEIMPOBAHNE HECTAIMOHAPHBIX PEKUMOB IMIPOLIECCOB B PEAKTOpax C
Memrankoi. Martemarrnyeckasi MOCTaHOBKA 3ajjaud JUIsl PEAaKIMH C MPOU3BOJIBHON CTe-
XuoMmeTpuueckoi cxemon. @opMynupoBka 3anaun Komm — 3agaun ¢ Ha4aabHBIMU YCIIO-
BUsAMU. Pa3HOCTHOE mpejacTaBieHHE CHCTEMbl OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHuii. [TocTpoenne nHOpMaIIMOHHON MaTPHUIIBI JUIs BHIOOpA alrOpUTMa PEIICHUS.
['padmyeckoe mpecTaBieHe aropuT™Ma peleHus B BUIE OJIOK-CXeMbl pacyeTa;
MaTeMaTHYeCKOEe MOJIEIMPOBAHUE CTAIMOHAPHBIX PEXHMOB B TPyOUaTBhIX peakTopax C
IPSIMOTOYHBIM U IPOTUBOTOYHBIM JIBHJKEHHEM TEIJIOHOCUTENEH. MaremaTuueckas Io-
CTAHOBKA 3a/1a4d JUIsl PEAKIUH ¢ KOHKPETHOM CTEXHMOMETPUYECKOU cxeMou. Dopmynu-
poBka 3anaun Komm — 3a1aun ¢ HavyaabHBIMU YCJIOBHSMM U KpacBOW 3ajauyd — 3aJa4M C
KpaeBbIMU YCIIOBUSIMU. Pa3HOCTHOE Mpe/cTaBlieHne cUCTeM OOBIKHOBEHHBIX nuddepen-
UaNbHBIX ypaBHeHHH. [locTpoeHrne HHPOPMALIMOHHBIX MAaTPHIL JJIs1 BEIOOpA alrOPUTMOB
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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 YpaBHEHUH C YAaCTHBIMU IPOU3BOAHBIMU. MaTeMarnyeckas IOCTaHOBKaA 3aj1a-
YM JUUIS PEAKIIMK ¢ KOHKPETHOM CTEXUOMETPUYECKON cxeMot. DopMyJIMpOBKa Ha4aabHBIX
U TPaHUYHBIX yciaoBui. [luddepennuanbaple ypaBHEHUS B YACTHBIX MPOU3BOIHBIX - 3JI-
JUNTUYECKOT0, NMapaboIUYecKoro U TUNEpOOIMYECKOro THIOB. AJTOPUTMBI PELICHMS
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-
cKkoi ¢ ¢y3MOHHON MOJENU JJIs ONMMUCAHUS TMAPOJIUHAMUYECKOH 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 PEKUMOB IIPOLECCOB 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. Y4eT TelJIOBbIX 0aJlaHCOB Ha TapesiKax MpU MOJEIUPOBAHUM MpoLiecca B peK-
TU(PUKAITMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBINA aJITOPUTM pacueTa mporecca peKTudu-
KallUd B KOJIOHHOM annapare. MaremaTH4ecKoe ONHUCaHue MPOoLecca MHOTOKOMIIOHEHT-
HOW abcopOIMK B HACAJI0YHOW KOJIOHHE. MoJenupoBaHue Mpolecca MHOTOKOMITOHEHT-
HOM Maccollepelad B CEKIUAX HACaJ0YHON KOJOHHBI. AJITOPUTM PELICHUS KPaeBOu 3a-
Jlauu JiIsl MOZIETIMPOBAHUS IIpoliecca abcopOLUH B HACAI0YHON KOJIOHHE.

3.4. OcHOBBI ONTUMU3AINU XUMUKO-TCXHOJOTHYCCKUX ITPOLIECCCOB:

penieHue 3aaad ONTHMHM3aLHUA C TEPMOJAMHAMUYECKUMH, TEXHOJIOITMYECKUMHU, S3KOHOMMU-
YECKHMH, TEXHUKO-DKOHOMHYECKUMHU U IKOJIOTMYECKUMHU KPUTEPHUSIMHU ONTHUMAIBHOCTH.
Ontumanshble pecypcocoeperatone XTII. Boibop kpurepreB ontumanbHOCTH (1iese-
BbIX (QyHKIUI). OpMyIMpOBKa MHOTOKPUTEPHAIbHOM 3anaun onTuMH3anuu. 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, 30JI0TOr0 cedeHus U unces @uboHauu B ciaydae OAHOMEPHOU OII-
TUMH3aUUU. MeToabl MHOTOMEPHON ONTUMU3ALMU HYJIEBOIO, IEPBOIO U BTOPOT'O MOPS -
KOB. CHUMIUIEKCHBIE, CIIy4allHble U I'PaJUEHTHbIE METO/Ibl MHOTOMEPHOI ONTHUMM3AIUU.
Mertoa mrpadHbIX GYHKIHH.

3.5. 3akiroueHue:.

IIPUMEHEHNE KOMIBbIOTEPHBIX Mozene XTI npu npoekTHpoBaHNN XUMHUUYECKUX MPOU3-
BojicTB — B CAIIP. 3agaun cucrem aBTOMaTH3upoBaHHOro mnpoektupoBanus (CAIIP) u
CTPYKTypa CHCTEM KOMIIBIOTEPHOrO MpoeKkTHpoBaHusd. MHbopManmonHoe u MaTemaru-
yeckoe obecrieueHne CAIIP. ABTomMaTH3MpOBaHHOE MPOEKTUPOBAHUE 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) YIPABICHHUS TEXHOJIOTHYECKU-
MU TiporieccamMu. OCOOEHHOCTH pealin3auu KOMIbIoTepHbIX Mozeneit XTII 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
O0mas TPy10eMKOCTh 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 Bubpl CaMOCTOSITENILHON 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
Jlexnun 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 HTOrOBOro KOHTPOJIs 3HAHMIA (324€T ¢ OLIEHKOH) - -

AHHOTanus padoyeil NporpaMMbl AU CHMILIMHBI
«Du3nyeckasi XuMus uaeaJbHoro kpucrania. Kpucramioonruka» (b1.B.0/1.12)

1. Heap aucuuMmianHbl — GopMupoBaHrue 6a30BOro 00beMa 3HaHUM O 3aKOHOMEPHOCTSIX
POXOXKJICHHS CBETa Yepe3 KPUCTaUIbl, a TakkKe 0 HauloJiee BaXKHBIX ONMTUYECKUX XapaKTepH-
CTUKaxX KPUCTAIJIOB, HGO6XOI[I/IMBIX JJI1 YCIICHIHOT'O OCBOCHUA KypCa TEXHOJOTMHU MAaTCPUAJIOB U
Kypca METOJI0B UCCIIEOBAHMS.

2. B pesyabTare u3y4eHust AMCUMUIIMHBI CTYJCHT J0JI/KEH:

Obnadams crnenyronumu npodeccuonanbupiMu (I1K) kommerenmusmu:

- TOTOBHOCTBIO ITPUMEHATHh aHATUTUYECKUE W YUCIIEHHBIE METO/IbI PEIIEHUS TIOCTaBJICH-
HBIX 33]1a4, UCII0JIb30BATh COBPEMEHHbIE HHPOPMAIIMOHHbIE TEXHOJIOTUH, IPOBOIUTH 00pabOTKyY
UH(OPMALIMU C UCTIOIB30BAHUEM MPUKIIAJAHBIX TPOTPAMMHBIX CPeJCTB chepsl nmpodeccuoHanb-
HOH ACATCIIBHOCTHU, UCIIOJIB30BATE CETCBLIC KOMITBIOTCPHBIC TEXHOJIOTUH U 0asnl JaHHBIX B cBOEH
npodecCHOHAIBHON 00J1acTH, MaKeThl MPUKIAJHBIX MPOrpaMM Ul pacdyeTa TeXHOJIOTHYECKUX
napameTtpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO TUIAHUPOBATh M MPOBOJUTH (PU3HUECKUE U XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTh 00pPaOOTKY WX pe3ylIbTaTOB W OICHWBATH MOTPEIIHOCTH, BBIJIBUTATh THUIOTE3bI U
YCTaHABJIMBATh I'PAaHULbl UX IPUMEHEHHUS, IPUMEHITh METOAbI MAaTEMATUYECKOTO aHAJIN3a U MO-
JICTUPOBAHMSI, TEOPETUIESCKOTO U IKCIIepuMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIB30BAaTh 3HAHUSA OCHOBHBIX (I)I/I3I/I‘-IGCKI/IX TeOpI/Iﬁ AJId pCIICHUA 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:

— 3aKOHOMEPHOCTH MPOXO0KJIEHUS HEMOJIIPU30BAHHOTO0, a TAKXKE MOJIPU30BAaHHOIO Mapal-
JIETBHOTO M CXOMSAIIETOCS CBETa CKBO3b KPUCTAJUIBI PA3HBIX KPUCTAILIOrpapHUECKuX Ka-
Teropui

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

— OCHOBHBIE ONITHYECKHE CBOMCTBA KPUCTAIIOB U CIIOCOOBI X U3MEPEHUs
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 KPHUCTAJUIOB, OOYCIOBJIEHHBIE UX
BHEIIIHEH U BHYTPEHHEN CUMMETpUEN

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

— IPAaKTHYECKUMU HAaBbIKAMU MCCIIE0BAaHUS ONTHYECKUX CBOMCTB KPUCTAJIJIOB
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: INIOTHOCTh U COCTAB BEIIECTBA, TEMIIEpATy-
pa, 9acToTa 3JEKTPOMArHUTHBIX KojieOaHuil. MeToabl H3MEpeHHS MTOKa3aTesl MPETOMIICHHUS.

2. OnTnueckre noBepxHOCTH. [IOBEpXHOCTH TOKa3aTenel MpeOMIIEHUS KpUCTal-
JIOB pa3Iu4HbIX KaTeropuii. J[BoiHoe mydenpenomienue. Boanoseie noBepxHocTh. [locTpoenue
['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 IIOCKOIOJISAPU30-
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,
Ha3HauyeHue, BUabl. MHTepdepeHIIMonHas oKpacka KpUCTauioB. Jucnepcusi ONTHYEeCKONH MHAH-
KaTPHUChl KPUCTAJIOB Pa3IMUHBIX CUHIOHUM. KonnuecTBeHHast XapaKTepUCTUKA AUCIIEPCUH CBe-
Ta.

4, AHM30TPOMUS TOTJIONMICHUsI CBETA: IICOXpOu3M. [IpoxorkieHne ecTeCTBEHHOTO
CBETa 4YEpEe3 CUCTEMY «II0JISIpU3aTOp-KpUcTaI-aHanu3arop». Konockonusa kpucramwios. Onru-
yecKkasi aKTHBHOCTh KPHUCTAJUIOB. BparieHue MiaockocTu mossipu3alui. MarHUTOONTHYECKUN
a¢deKT B KpucTaiax.

5. [IpruMmeHeHne ONTUYECKUX METOAOB MJI OLEHKU KadyecTBa KpUCTAIIIOB. [Ibe30011-
TUYECKUH 3((EeKT B KPUCTAIUIAX U €ro XapaKTepUCTHKa C MOMOIIBIO 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.
O0mas TpyA0eMKOCTh JMCIHUILIUHBI 10 Y4eOHOMY 4 144
ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2 64
Jlexmn (Jlek) 1 32
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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 - -

3 Bcero

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

AHHOTaNUs padoyeii MPOrpaMMbl AU CHUIIIMHBI
«Teopus pocra kpucramwios» (b1.B.0/1.13)

1. eabp THCHUIUIMHBI — TOJITOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIICIUAIMCTOB JUIS IMOApa3/e-
JICHUH LIEHTPOB BHICOKUX TEXHOJOTUHN B 00JIACTH pa3paboOTKU M MPUMEHEHHS] HOBBIX MOHO-
KPUCTALTMYCCKUX MaTepUaIOB, BIAJCIOMUX (PYHIAMEHTAILHBIMA TEOPETUYCCKHUMH OCHO-
BaMU 9TOM HAyKH KaK HEM3MEHHBIMH M HECTApPEIOIIUMHU B MPOIECCe HAYYHO-TEXHUYECKOTO
Pa3BHUTHS €€ aCTICKTaMHU.

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, BBIJIBUTATh TUIIOTE3BI U YCTa-
HABJIMBATh TPAHUIIBI UX TPUMEHEHUs, IPUMEHATh METO/Ibl MAaTEMAaTUYECKOTO aHallu3a U MO-
JICITUPOBAHMSI, TCOPETUIECKOTO U IKCIIEpUMEHTaIbHOTO HecenoBanus (I1K-16);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUU ISl PEIIeHHUs] BOZHUKAIO-
X QU3NIECKUX 3a7ad, CAMOCTOSTEIIBHOTO MPUOOPETeHUsT (PU3NICCKUX 3HAHUH, IS T10-
HUMAaHUS IPUHIUIIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOSIIMX 32 MPeIeibl
KOMITIETEHTHOCTH KOHKpeTHOro Harmpasienus (ITK-19);

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

3Hamy:
- 3aKOHBI, YIPABISIONINE SCTECTBCHHBIMH POCTOBBIMH (POpMaMH MOHOKPHCTAIUIOB; 3aKOHBI,
YIPaBISIONIUE MPOIIECCAMU POCTAa MOHOKPHCTAUIOB U MYTH CTA0MIM3AI[H STUX MPOIIECCOB;
ymemy:
-HCTOB30BaTh MOP(OIOTHUEeCKHe MPHU3HAKK PACTYIIET0 MOHOKpPHCTasia JAJs YIpaBIICHUs
MIPOLIECCOM €TI0 POCTa;
grnademn:
- HaBBIKAMH TEOPETUYECKOTO aHaIN3a Pa3IMYHBIX MPOIIECCOB POCTa MOHOKPUCTAILIOB Ha OCHO-
BaHUU (yHIaMEHTAIBHBIX 3aKOHOB KPUCTAILI000pa30BaHMUSI.
3. Kparkoe conep:kanue TUCIHIIIHHBI
1. Beegenue. Mcropus 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 001actu T€OpUH 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 KpUcTayuia. Makpo- W MHUKporpand. Burmnamuu. M3o-
THYTBIH KpUCTAILI.

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

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 HA4aJ0 TEPMOJWHAMHKH JJISl PacTymero Kpucramia. JIJabMibHOCTh paBHOBECHS PacTy-
niero kpucramia. [loTeHmanbHbIi 0apbep pocTa pacTyIIero Kpucrasuia.

7. TepMoaMHAMHUYECKHE OTEHLMAbBI PACTYILLEr0 KpUCTalIa.

8. Ypasuenue (npaBuiio) Bynbda.

9. JeiicTBUTENBHBIC, BRIPOKICHHBIC 1 MHUMBIC TPaHU KPHUCTALUIOB. 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. HepaBHOBecHBII MpOIECC 3apOKICHUS U pOCTa KpucTayioB (mpoiecc Bombmepa-
Bebepa). Ocobrie Toukn mporecca BoimbeMepa-Bebepa: paBHOBecHasr TOUKa, TOUKa mepernda u
TOYKa HYJEBOro 3HaueHWsl sHepruu ['mb0Oca. YHuBepcanbHas KpuBas mporecca Bosbmepa-
Bebepa.

12. CrnoHtanHOe 3apoxJeHue kpuctauia. Kpurndyeckuil paguyc KpUCTaIIMUYECKOro 3a-
poapia. MHKyOAIIMOHHBINA MTEPUOT KPUCTATUTHU3AIIUH.

13. Cuna xpuctamiu3aloHHOro naBieHus. COCTaB CHIIbI KPUCTATU3AMOHHOTO JaB-
JeHus:: oObeMHas cuia, MOBEPXHOCTHAsl CWJIa M CHJIa BHEIHEro JaBieHus. BekropHas aua-
rpamMma cocTaBa CHJIbl KPUCTAUIN3AUMOHHOTO JIaBJICHUS.

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

15. CoctaB KpUCTAUTM3AIMOHHOTO JABJICHUS U CUJIbl KPUCTAJUTM3AIIMOHHOTO JaBICHUS B
nporecce Bonbmepa-BebGepa. YHuBepcanbHble 3aBUCUMOCTH KOMIIOHEHTOB KpPUCTAJUIM3aLMOH-
HOTO JaBJIEHUS OT pa3Mepa Kpucrasia.

16. DkcrepuMeHTATFHOE OTpE/ICICHNE MOBEPXHOCTHOTO M OOBEMHOTO JIaBJICHHUU IIPH
KpUcTaun3aluud. Bo3MOXXHOCTh MOJTYyYEHUN CBEPXBBICOKMX JaBICHUN NPU KPUCTATUIM3ALUU
HAaHOKPUCTAJJIOB.

17. Tlonmy4yeHue anMa3HBIX MJICHOK.

18. 3aBucuMoOCTh 0OBEeMa KpUCTAJUIA OT KOHIIEHTPAIIUN KPUCTAJUIN3YEeMOTO BEIIECTBA B
KpUCTAJIIM3aMOHHON cpene. Cilydail HEOrpaHUYEHHON KPHCTAUIN3allMOHHOW Cpelbl. 3aBUCH-
MOCTb 00beMa KpUCTaljia OT U3MEHEHUs1 00beMa KpUCTAJUIM3aIlMOHHOM cpenbl. [Ipeaxpucramiu-
3allMOHHBIE CPEJIBI.

19. VYpaBHeHHE COCTOSIHUS PACTYIIETO KPUCTAIA.

20. Tloctynat o cymecTBOBaHUU (PU3UKO-XUMHUUECKOTO PaBHOBECHUS IS MAKPOKPUCTAI-
JIOB.

21. M300apHBIii poCcT KpUCTAJIa U3 pacIulaBa WM YUCTOW MapoBoi (a3l WM U3 pac-
TBOpPA MPHU MOCTOSIHHONW KOHIEHTPAIIMU U MPU MOCTOSTHHOM 00beMe KpUCTAJUTM3AI[MOHHOM cpe-
nbel. YpaBHeHue TomcoHa-KenbBuHA A pacTyuIuX KpPUCTAIUIOB MPH MEPEOXJIAXKICHUU KPHU-
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CTAJUIM3ALMOHHON cpezibl. 3aBUCUMOCTh pa3Mepa KpUCTallla OT NEePEOXIaKACHUs KpUCTAJIN3a-
IIMOHHOW CpeZbl B HEPABHOBECHOM 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 A1 pacTyllero KpucTauia IpH NEPECHILICHUN 10 AABICHUIO.
3aBUCUMOCTH pa3Mepa KpHcTaia OT BHEUIHETO JaBJICHUS B HEPAaBHOBECHOM ITpoIiecce.

23. M3006apHO-U30TEPMUYECKUNA POCT KPUCTAJUIOB MPU U3MEHEHUU KOHLEHTPALUU WIIH
o0bemMa KpUCTAJUIM3AaMOHHON cpefbl. YpaBHeHue Tomcona-KenbBruHa U181 pacTyiero Kpucrani-
Jla IpU KOHLIEHTPALMOHHOM IEPECHIIIEHUH. 3aBUCUMOCTh pa3Mepa KpUCTala OT KOHLEHTpalu-
OHHOTO TNEPECHIICHNUS B HEPAaBHOBECHOM IIpoIiecce.

24. PaBHOBecHas MeTacTabMiIbHasE 00JIaCTh KpHUCTaIM3alMU. PaBHOBECHOE mepechlle-
HHUE KPUCTAJUTM3AIMOHHOM Cpejbl M0 TeMIeparype, AaBICHHIO, KOHIIEHTPAMH U 00beMy STOU
cpezbl. PaBHOBECHOE BO3MYyIlIEHHE PABHOBECHOI'O TIEPECHIIIEHUS PACTYILEro Kpucraia.

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

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

27. Pemenune nuddepeHnnanbHOro ypaBHEHUST MaJIoro HEPaBHOBECHOT'O FAPMOHUYECKO-
ro BO3MYIICHHUS pacTyniero kpucrawia. Ctadunuzanus 1a0MIbHOCTH PACTYIIETO KPUCTALIa IPU
TaKOM FapMOHUYECKOM BO3MYILEHUH. AHAJIOTUS ¢ MasTHUKOM Kanuiibl.

28. Crabunuzanusi Ja0WIBHOTO PAaBHOBECHSI PACTYIIETO KpUCTAUIa TPU TEIUIOBOM
(IIyKTyallMOHHOM HEPaBHOBECHOM BO3MYILEHUHM KPUCTAJUIM3ALMOHHOM Cpejabl. YCIOBUS, NpU
KOTOPBIX HACTYIAET TaKasi CTaOMIH3aIus.

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

4. O6bem y4eOHOM TUCHUTIITHHBI

3 Bcero
Bunpsl yaeOHOM paboTh 3. e Ax. e,
OO0mas TpyA0eMKOCTh JMCHUILIUHBI 110 Y4eOHOMY 4 144
TJIaHy
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2 64
Jlextuu (Jlek) 1 32
[TpakTnueckue 3anstus (I113) 1 32
CamocrositeabHas padora (CP): 2 80
KoHTakTHas camocTosiTenbHas paboTa 0,25 9
CaMoCTOsITeTbHOE N3YUCHHE Pa3/IeNIOB JUCITUTIINHBI 1,75 63
Buabl koHTpOJIsi: 3a4eT ¢ OLEeHKOM - -
3 Bcero
Bunsl yueOHoM paboThI 3au. e Actp. uac.

O0uias TPy/10eMKOCTh JUCHMILUIMHBI 10 Y4eOHOMY 4 108

MJIaHY

KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2 48

Jlexumu (Jlek) 1 24

[Tpaktuueckue 3ansatus (I113) 1 24

CamocrositesbHas padora (CP): 2 60

KonTtakTHas camocrosiTenbHast paboTa 0,25 6,75
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CamocTosTEIbHOE H3YUYCHHUE PA3/ICIIOB AUCITUTLIHHBI 1,75 47,25
Buabl kouTpoJisi: 3a4eT ¢ OLEHKOM - -

AHHOTanus padoyeil NPOrpaMMbl ¥ CUHUIIIMHBI
«JlonosiHuTEILHBIE TJIaBbl pu3ukmw» (b1.B.O/1.14)
1. Ilesb10 IMCHUIIMHBI SBJISECTCS IPUOOPETEHUE CTYIEHTAaMH 3HAHUI 110 OCHOBHBIM pa3zeiiaM
(GU3UKY U YMEHHIO PUMEHSTh X B JPYTUX €CTECTBEHHOHAYYHBIX TUCIUILINHAX.
2. TpeOoBaHuUs K pe3yJIbTATaM OCBOEHHUS IMCHUTLIMHBI
N3yuenue Kypca GU3HKHM MPU MOJATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MHUYECKasi TEXHOJIOTHSI COCOOCTBYET MPHUOOPETEHHIO CIETYIONINX KOMITETCHIIUHA:
-CIIOCOOHOCTHIO TLJIAHUPOBATh U MPOBOAUTH (DU3MUECKHE U XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOJIUTH 00Pa0OTKY UX PE3Yy/IbTATOB M OIIEHWBATH MOTPELIHOCTH, BBIIBUTATh THIIOTE3bI
Y YCTAHABJIMBATh IPAHUIIBI KX TPUMEHEHUS, IPUMEHATh METOAbl MATEMATUYECKOIO AHAJIH-
3a ¥ MOJICITUPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTHIO MCHOJb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKHX TEOPUMN ISl PElICHUS BO3HU-
Kalox (PU3MUECKUX 33/1a4, CAMOCTOSATEIILHOTO IPUOOpETeHUsT (PU3MUECKUX 3HAHHM, JUIS
MOHUMAaHUS MPUHIUIIOB pabOThI MPUOOPOB U YCTPOICTB, B TOM YHCIIE BHIXOSIIMX 32 Mpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus ([1K-19);

B pe3ynbTaTe n3yueHus AUCHUILUIMHBI CTYIEHT JOJIKEH |
3HaMb:
- (pusmveckre OCHOBBI KBAHTOBOM CTATUCTHKU (MCXOJHBIE «0a30BbIe» MOJI0KEHUS, OCHOBHBIE
KBAHTOBBIE CTATUCTHUUECKHE paclpeesieHus);
- 3JIEMEHThI 30HHOM T€OPUU MPU TPAKTOBKE PA3IMUHBIX CBOMCTB METAILJIOB, IU3JIEKTPUKOB U I10-
JyIIPOBOJHUKOB;
- 6a30BbIe (prU3MUECKUE MOHATUS O KBAHTOBBIX TEOPUAX TEIUIOEMKOCTH (HA MpUMeEpPe KPUCTAILIH-
YECKUX TeN);
- QJIEMEHTHI (PU3UKHU TBEPJOTO TeJa (MCXOAHbIE MMOHATHUS O KpHCTaIorpaduu, TUIaX KPUCTa-
JMYECKUX CTPYKTYP; CBEICHHUS O SIBJICHUU U KBAaHTOBOM TPAKTOBKE CBEPXIIPOBOAMUMOCTH).
ymems.
- IIPUMEHSATh UCXOJHbIE (pU3MUecKHe (TeOPEeTUUYECKHUE) 3HAHUS IIPU PELIeHUH Mpo¢ecCHOHab-
HBIX 3a7a4;
- IPOBOJIUTH OLIEHOYHBIE PACUEThl M OCYIIECTBIATH (HAa KAUeCTBEHHOM YPOBHE) aHaJIM3, Ha0Jo-
JAEMBIX SIBJICHUH.
enadems.
- HaBBIKAMU OOOCHOBAHMsSI CBOUX CYXKAEHHUH, YTO CIIOCOOCTBYET MPABUILHOMY BBIOOPY METOIU-
KU [TPOBOJMMOIO CTYJIEHTOM HCCIIEJOBaHMUSI.
3. Kpartkoe coaep:xanue TUCUUIJIMHBI
1. D1eMeHTHI KBAHTOBOM CTATHCTHKH
OneMeHTbl KBAaHTOBOM CTAaTUCTHKU. KBaHTOBas cucreMa M3 OJMHAKOBBIX yacTull. [IpuHummn
TOKJIECTBEHHOCTH OJUHAKOBBIX yacTHIl. CHMMETpUUYHbIE U HECUMMETPUYHBIE BOJIHOBBIE (DYHK-
IIUH, ONMCHIBAIOIINE COCTOSIHUS TOXKJIECTBEHHBIX MUKpodacTHll. bo3onbl u depmuonsl. [Tpun-
nurn [Taymnu. KBanTtoBsle cTaTucTuueckue pacnpenenenus bose-OiHmreiina n @epmu- [upaxa.
BbIposkIeHHBIH 2IeKTPOHHBIN Ta3 B KpUCTaIaxX (METaJlIbl).
2. MeTajuibl, AM3JIEKTPUKH U MOJYIIPOBOJIHUKHU ¢ TOYKH 3PEHUs] 30HHOM TEOPHH
OHepreTudeckue 30HbI: cratuctuka Pepmu-/lupaka, sneprus @epmu. DNEKTPOH B EpUOINYE-
CKOM TToJ1e KpucTaya: 3¢ (HEeKTUBHASI Macca dJIEKTPOHA.
3. DaeMeHTHI (pU3MKH TBEPAOIO TeJa.
O®uzuka tBEpAoro tena (OTT): onpeneneHue, cBsI3b C IPYrUMH IUCHUIUIMHAMU, OOBEKTHI U3Y-
YeHus1, Kpyr pemaeMbix 3agad. CBs3b ¢ Kpuctamiorpadueil, KpucTauiopU3uKol U KPUCTAIIO-
xumuen. KongencupoBanHoe coctosinue. Ilogxon k onucanuto TBEpAbIX Tena. CTpyKTypa Kpu-
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crayuioB. CuMMeTpus U (GU3NUECKHAE CBOWCTBA KPUCTAIUIOB. THITBI KPUCTAUTMYCCKUX CTPYKTYP
(oOmast xapakTepuctuka). ILIOTHBIC yTakoBKU: KyOMYecKas U TeKcaroHallbHas (Ha KaueCTBEH-
HOM ypoBHe). [loHSTHE O CBEPXIIPOBOJAMMOCTH (KBaHTOBBIC NPEACTABICHUS HA KAYeCTBEHHOM

YpOBHE).
4. O0beM y4eOHOI TUCUHMIIIIHHbI

Bcero 4 cemecTp
Buabi yueoHoii padboThl 3au. ex1./ 3au. ex./
aK.gyac aK.yac
OO01asi TPY10eMKOCTD JUCIHHILUINHBI 110 Y4e0HOMY IIaHY 3/108 3/108
AYIUTOpPHBIE 3aHATHS: 0,8/32 0,8/32
Jlextuu (JIek) 0,4/16 0,4/16
JIaboparopusie 3ausatus (J1a0) 0/0 0/0
[Tpaktuyeckue 3anstus (I13) 0,4/16 0,4/16
CamocrosiTtesbaas pa6ora (CP): 1,2/40 1,2/40
Buja koHTpOJIA: 1/36 9K3aMeH-
IK3aMeH/3a4eT 1/36
Bcero 4 cemecTp
Buabl yueOHoii padboThI 3a4. e,/ 3au. e/
acTp.uac acTp.yac
O01mas TPy10eMKOCTh AUCUHUILINHBI 10 Y4eOHOMY IVIAHY 3/81 3/81
AyIHTOPHBIE 3aHATHS: 0,8/24 0,8/24
Jexruu (JIek) 0,4/12 0,4/12
Jlabopatopusie 3ansTus (J1ao) 0/0 0/0
[Tpaktnyeckue 3ansatus (I13) 0,4/12 0,4/12
CamocTosiTeibHas padora (CP): 1,2/30 1,2/30
Bua xonrpoas: 127 JK3aMeH
IK3aMeH/3a4ueT 1/27

AHHOTaN U Y4eOHOI MPOrpaMMbl AU CHMIIIMHBI
«J/IabopaTopHbie padoThI 0 (PU3MIECKON XMMHH MaTePHATIOB COBPEMEHHOM JJIEKTPO-
Hukmw» (b1.B.0O/1.15)

1. eab AMCHMIJIMHBI — O3HAaKOMHUTb U PACKPBITH BO3MOXXHOCTH OCHOBHBIX 0a30BBIX
AKCIEPUMEHTAJIbHBIX METOJ0B (PU3NYECKOW XMMHUH, HAYYUTh CTyJE€HTa BUAETh 00JIaCTH U Tpe-
JIENIbl IPUMEHEHUS 3TUX METOJIOB MCCIEN0BAaHUS, YETKO MOHMMAaTh UX NMPUHIUIHAIBHBIE BO3-
MO>KHOCTH U OTPaHUYEHUS IIPU PEIICHUU KOHKPETHBIX HKCIIEPUMEHTAIbHBIX 3a/1a4.

2. B pesyabrare udydyeHusi kypca «Jlaboparopusie padoTsl Mo GU3NYECKO XMMHH
MATepHaJIOB COBPEMEHHOM 3JIEKTPOHUKMI CTY/IeHT JA0JIZKeH:

Obaaoams crnenyromumu npodeccuonanbabiMu KomneTeHmusMu (11K):

—  CIOCOOHOCTBIO NMPOBOJIUTH CTaHIAPTHBIE U CEPTU(PHUKAIMOHHBIE HCIBITAHUS MaTepUasoB,
u3zeanii u TexHonorudeckux mnpoieccos (ITK-17);

—  CIIOCOOHOCTHIO HCIOJIBb30BATh 3HAHWE CBONCTB XMMUYECKUX IJIEMEHTOB, COETUHEHUN U Ma-
TEpUAJIOB Ha UX OCHOBE VIS pelIeHus 3a1a4 nmpodeccuonanbHoi nesrenpHoctr (ITK-18);

— TOTOBHOCTBIO HCIOJb30BATH 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUM Ul pelieHHs] BO3HU-
KaloMX (PU3MUYECKUX 3a/1a4, CAMOCTOSTENILHOIO NMPHOOpeTeHNs (PU3UUECKUX 3HAHHM, JUIs
NOHUMAaHMsI IPUHIUIOB paboThl MPUOOPOB U YCTPOMCTB, B TOM YMCJIE BBIXOIAIIMX 3a Ipe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTro Harpasienus (I1K-19).
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3nameo:

— TPHUHIHUILI paOOTHI U CXEMBI HCIIOIh3yEeMbIX U3MEPUTEIBHBIX YCTAHOBOK;

— BO3MOXKHOCTH METOJOB CIIEKTPOXUMUU IS POBEICHUS KAUECTBEHHOTO W KOJMYSCTBEHHOTO
aHaJIM3a XUMHYECKHUX CHUCTEM, OTPEICIICHUS TePMOJIUHAMUYECKUX CBOMCTB XUMUYECKHUX Be-
IECTB;

— KOHAYKTOMETPUYECKHI ¥ TMOTEHIIMOMETPHUYECKUN METOJbI HAXOXKICHHS TEPMOIUHAMHUYEC-
CKHX XapaKTEePUCTUK JIEKTPOIUTOB (aAKTHBHOCTEH M KOAPPUITMECHTOB aKTUBHOCTH, KOHCTAaH-
ThI TUCCOLIMALIUHU, TEPMOJIMHAMUYECKIX XapaKTEPUCTUK PEaKIIUH);

—  (UBHKO-XMMHYECKHE METOMIbl MCCIICIOBAaHUS W aHanm3a (ha30BBIX PaBHOBECHH B OIHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaX, IyTH MOCTPOCHHUSI (Pa30BBIX TUArPaMM COCTOSHHUS;

— DKCHEPUMEHTaJIbHbIE METO/ABI U3YyUCHHS] KHHETUKH XUMHUYECKUX PeaKkIuii, ClocoObl onpee-
JIEHUsI KOHCTAHT CKOPOCTEH U MOPSAAKAa XMMUYECKUX PEAKLIUN.

— KaJOPUMETPUUYECKUE METOJbI ONpeeNieHus] TeIJIOEMKOCTH, TEIUIOBBIX 3(pPEeKTOB U apyrux
TEPMOXUMHYECKHX CBOMCTB M3y4aeMbIX OOBEKTOB.

Ymems:

— TPUMEHATHb TEOPETUYECKHE 3HAHMS U SKCIIEPUMEHTAIbHbIE METO/IbI HCCleA0BaHus (husnde-
CKOM XMMUU TpU pPelIeHUH NpoPecCHOHATBHBIX 3a/1a4;

— chopmynupoBaTh poOiIeMy U 00OCHOBATh BHIOOP SKCHEPUMEHTAIBHOTO METOAA HUCCIE0-
BaHUsI, TIOCTABUTH IICJIN U 337a91 ¥ HAMETUTH ITyTH UX JOCTUKCHHUS;

— TIPOBECTH MAaTeMaTHYECKyI0 00pabOTKYy SKCIEPHUMEHTAJIbHBIX JaHHBIX Ha 0aze TeopeThde-
CKUX 3HAHUH MO GU3NYECKON XUMUMY;

— TIPEACTaBJIATH JaHHBIE JIAOOPATOPHOTO HMCCIIENOBaHUS B rpaduueckorl popme u Ha OCHOBE
MOJTYYEHHBIX 3aBHCHMOCTEH OMpPENEIsITh COOTBETCTBYIONINE TEPMOJUHAMUYCCKIEC W KUHE-
TUYECKUE XapaKTEPUCTUKUA XUMUUECKON CUCTEMbI U XMMHUYECKOT 0 IIPOIIecca;

— TIPOBOJHTH AHAIU3 M KPUTHYECKH OICHWBATH IMOJTYYCHHBIE JKCIICPUMEHTAIBHBIC JTaHHBIC,
000011aTh 1 1e1aTh 000CHOBAHHBIE BHIBOBI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemp:

— KOMIUIEKCOM COBPEMEHHBIX JKCIEPUMEHTAIBHBIX METOAOB (U3MUECKON XUMUU sl pellle-
HUSI KOHKPETHBIX UCCIIEIOBATENLCKUX 3aa4;

— DKCIEPUMEHTAJIbHBIMA METOJIAMU WCCIICOBAHHS COCTOSIHUS XUMHUYECKOTO PAaBHOBECUS W
KHHETHUKHA XUMUYECKOTO TIpoIiecca.

— TpueMaMu 00paOOTKU MOTYYSHHBIX OIMBITHBIX TaHHBIX IS BBISBICHUS U YCTaHOBJICHUS B3a-
UMOCBSI3eH MEX]Iy TEPMOJIMHAMUYECKUMH CBOWCTBaMHU U (U3UYECKUMHU MapaMeTpaMu Mpo-
1ecca;

— 3HaHUSMHU OCHOBHBIX 3aKOHOB (PM3MUYECKON XUMHUH JiA COAEepKATeNbHON WHTEepIpeTaluu
MOJTyYEHHBIX IKCIIEPUMEHTAIBHBIX PE3YIbTATOB.

3. Kpartkoe coagep:xaHue TUCUMILIHHBI

[IpumeneHne MeTom0B (DU3MKO-XUMHUYECKOTO HCCIECIOBAHUS UIS OMpPENEICHUsS TepPMO-
JTUHAMHYECKUX U KHHETHUECKHUX XaPaKTEPUCTUK XUMUICCKIX CUCTEM.

CnekTpoxumMuyeckue MeTOIbI HccjeqoBaHus. KadecTBEHHBIN aHanmn3 BellecTBa
(ompesenieHre MEXbAIEPHBIX PACCTOSIHUN, MOMEHTOB MHEPIIUU MOJIeKyi). Omnpenenenne Koau-
YECTBEHHBIX XapaKTEPUCTUK (CTEMEHH JAUCCOIMAIIMA U KOHCTAHTHI IMCCOIMAIIUN DJIEKTPOJIUTOB,
TETIIOEMKOCTH BEIIECTBA).

DJIeKTpoXuMnUYecKkne MeToabl ucciaenoBanus. Konaykromerpus. OmnpeneneHre KOH-
CTaHTBHI AUCCOIHMAINU CIa00T0 3JIEKTPOJIUTA, CTENEHH IUCCOLMALINH, JIEKTPUUYECKONH TPOBOIH-
MOCTH TIpH OECKOHEYHOM pa30aBICHHHM KOHIYKTOMETpuuecKuM MmeToqoM. IloTeHmmomerpus.
Onpeniesienne TEPMOMHAMHYECKUX XapaKTEPUCTUK XUMUIECKOH peakiuu (A H®, AG®, A,S°),

TemmeparypHoro koddduuuenra DC (dE® / dT ), craugapraoit D/IC (E®), u3ydeHue BIUSHUS
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J00aBOK Ha TMOTECHIIMAIT AJICKTPOIA.

da3oBoe PAaBHOBECHUE B OJTHOKOMIIOHEHTHBIX CHCTEMAaX. DOu3uKo-XMMHYECKHIl aHa-

JIN3. I/I3yquI/Ie 3aBHCHMOCTH CBOMCTB CHCTEMBI OT €€ cocTaBa. KpI/IBBIe OXJIaAXACHUA. Onpeﬂe-
JICHHE COCTaBa dBTEKTHUYECKOIl CMECH. HOCTpO@HI/IC JAuarpaMMm KUIICHUA U JUuarpaMm IIJIaBKOCTU
JIA 6I/IHapHBIX CHUCTCM. OFpaHI/I‘IeHHaﬂ PaCcTBOPUMOCTH B TpéXKOMHOHeHTHBIX CHUCTCMaAX.

XuMHYeCKoe paBHOBECHEC. OHpGIIeHeHI/Ie KOHCTAHTbI XUMHWYCCKOI'O paBHOBECUA U TCII-

70Boro 3¢ ¢heKkTa XUMHUUECKON peaklMi Ha IPUMepe peakluil pa3ioKeHHs.

Tepmoxumus. Kamopumerpus. OnpeneneHue TEIIOEMKOCTH BELIECTB KaJOPUMETPHU-

YECKHUM METOAOM.

4. O0beM y4eOHOH JUCHUIJIMHBI

. B 324Y€THDLIX B aKaJeM. 4a-
Buabl yueOHoii padoTsl
eANHHIIAX cax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 30 108
IUIAHY '
AyIUTOPHBIE 3aHITHS: 0,89 32
JlaGopaTtopust 0,89 32
CamocrositesbHasi padora (CP): 2,11 76
Buj koHTpOJIsI: 3a4eT / IK3aMeH - 3ayer
BHb1 yueoHoii padoThi B 324Y€THLIX B aCTPOHOM.
eANHHIIAX yacax
O0mas TpyA0eMKOCTb I CHUILTHHBI 110 y4eO0HOMY 30 81
IUIAHY '
AyAUTOpPHBIE 3aHATHS: 0,89 24
JlaGopaTopus 0,89 24
CamocrositesbHas padora (CP): 2,11 57
Buj koHTpOJIsI: 3a4eT / IK3aMeH - 3ayer

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB )JIEKTPOHHON TEXHUKI)
(b1.B.O/1.16)

1. eanb AucHMNINHBI

JIOTUYECKH OPraHW30BAaHHOIO O3HAKOMJIEHUS C OCHOBHBIMM TNOHATUSMU COBPEMEHHOM
KBaHTOBOW XMMHH;

HU3YUCHUS OCHOBHBIX KBAHTOBO-XMMHUUYCCKHUX MCTOAOB pacy€Ta CTPOCHUS U CBOMCTB XHUMHU-
YECKUX CUCTEM,

O3HAKOMJICHHA C OCHOBHBIMH HNPCACTABJICHUAMU O XHUMHYECKOM CBS3U U MCKMOJICKYJIIAP-
HBIX BSaHMOﬂeﬁCTBHHX;

O3HAKOMJIEHUSI C OCOOCHHOCTSIMM XMMHUYECKOH CBSI3M, MEXMOJIEKYJSIPHBIX B3aUMOJICH-
CTBHU U CBOMCTB MOJIEKYJISIPHBIX CUCTEM U MOJIMMEPOB;

HpI/IO6pCTCHI/I${ HaBBIKOB pa6OTLI C OCHOBHBIMU KBAHTOBO-XUMHUYCCKHMHU KOMIIBFOTCPHBIMH
nmporpaMmmamiu, UCIOJIb3YEMBIMU Ha ITPAKTUKCE.

2. B pe3yabTare M3y4yeHHMs AMCHUILUIMHBI o0ydarommiics 1mo mporpamMme Oakajiappuara
JOJIKeH:
Obnadams cnenyromumu npodeccuonansabivu (I1K) komnereHnusIMu:

TOTOBHOCTb IMMPHUMCHATH AHAIIUTHYCCKUEC W YHUCIICHHBIC MCTOAbBI PCIICHUA ITOCTABJIICHHBIX 3a-
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Jlad, UCIOJIb30BAaTh COBPEMEHHBIC WH(POPMAIMOHHBIC TEXHOJOTHH, MPOBOIUTH 00pabOTKY
uH(pOpPMAIIUK ¢ UCTIOJIB30BAaHUEM MPHUKJIAJHBIX MPOTPAMMHBIX CPEICTB cdephl mpodeccro-
HAJILHOW JICATEIIbHOCTH, UCIOJIh30BATh CETEBbIC KOMITBIOTEPHBIC TEXHOJOTMH M 0a3bl JaH-
HBIX B CBOEH MpodeccroHabHON 0071acTH, MaKeThl MPUKIAIHBIX IMpOrpamMM Jis pacdera
TEXHOJIOTHYECKUX MmapaMeTpoB obopynoanus (ITK-2);

— CmOCOOHOCTH TUTAHUPOBATH M MPOBOJAUTH (PH3UUECKHE M XMMHUYECKUE SKCIIEPUMEHTHI, MIPO-
BOJHUTH OOpabOTKYy MX pPE3y/bTaTOB M OIICHHBATh IMOTPEIIHOCTH, BBIIBUTATh THIIOTE3bI U
YCTaHABIIMBATh TPAHMIIBI UX TPUMEHEHUS, IPUMEHATh METOJIbI MATEMATHYECKOTO aHAIHM3a U
MOJICITUPOBAHHKS, TCOPETUIECKOTO M IKCIIEpUMEHTaNbHOr0 recnenoBanus (ITK-16).

Suame:

— OCHOBHBIC ITOJIOJKECHHS KBAaHTOBOU XHUMUU, COBpCMeHHOﬁ TCOPHUU XHUMHYCSCKOH CBSI3H U MEXK-
MOJICKYJIAPHOTO B33,HMOI[€I>1CTBPI$I " IPpUMEPBI €€ IMPUMCHCHUA K KOHKPCTHBIM XUMUYCCKHUM
CHUCTEMAaM,

— IPUHUUIIBI KOJUYECTBEHHON XapaKTEepU3allud aTOMHOW U AJIEKTPOHHOM CTPYKTYPBI MOJIEKY-
JISIPHBIX CUCTEM U IIOJIUMEPOB;

— OCHOBHBIC B3aUMOCBA3U MCKAY BHGKTpOHHOﬁ Cpr1(Typ0171 n Q)HSHKO-XHMI/I‘IGCKI/IMI/I CBOM-
CTBaMHU BCUICCTB, JIC)KAIIKUC B OCHOBC YIIPABJICHUA CBOﬁCTBaMH;

— BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XUMHUYECKUX PACUETHBIX METOAOB U 00J1a-
CTH UX INPUMEHHUMOCTH.

Ymemn:

[IpuMeHATh KBAaHTOBO-XMMHYECKHUE TIOAXOABI U METOJIBI LIS PacdeTa, MHTEPIPETALMH U

IIPEICKAa3aHUs CTPOCHUST U CBOWCTB MOJIEKYJISIPHBIX CUCTEM M IOJIMMEPOB.
Braoemy:

OneMEeHTapHBIMU HAaBBIKaMU IIPUMEHEHUS KBAHTOBO-XMMUYECKHUX MOJIX0J0B U METOIOB

Y MHTEPIPETALMH PE3yIbTaTOB IIPU PELICHUN IPAKTUYECKUX TEXHOJOTUYECKUX 3a]1a4 U

CTaHJApPTHBIMU KBAaHTOBO-XMMHYECKHMH KOMIIBIOTEPHBIMHU IIPOrpaMMaMH.
3. Kparkoe cogepskaHue IuCHUIINHBI
Beenenue. IIpeagmer kBaHTOBON XMMHHU. POJIb KBAHTOBOM XMMHHU B OMMCAHUUA XMMHUYECKUX SIB-
JIEHUI U TIPOLIeCCOB. B3anMOCBS3b KIIACCUYECKOW U KBAHTOBON MOJEJIEH MOJIEKYII.

Moayasb 1. O61ue npuHIKITE KBAHTOBON XUMHUH
OcHOBHBIE MOJIOXKEHUSI KBAaHTOBOW MEXaHMWKH. BapHallMOHHBIN MeTO/ HaXO0XKJIE€HUS BOJHOBBIX
¢bynkuuit. [IpubakeHre He3aBUCUMBIX YacTUL. MeTo]] caMOCOTIacoBaHHOTO MOJIs ISl aTOMOB.
[TpubnmxeHne NEHTPaIbHOIO MOJIA. ATOMHBIE OpOUTANIN U UX XaPAKTEPUCTUKH.
AHTHUCHUMMETPUYHOCTb 3JEKTPOHHOM BOJMHOBOM ¢yHkuuu. CrnuH-opOutanu. JleTrepMUHAHT
Crneiitepa. Brenenue B metoasl Xaptpu-®oka u Kona-Illsma, xumudeckast TpakTOBKa pe3yJib-
TaTOB. DJIEKTPOHHBIE KOH(PUTYPALIMU aTOMOB C TOUKH 3pE€HHSI KBAHTOBOW XUMUH.
Monayab 2. MeTobl KBAHTOBOW XUMUU
[Tpubnmxenne bopua-Onmnenrelimepa, aanadaTnyeckuil MOTEHLIUAN U MOHATHE MOJIEKYJISIPHON
cTpyKkTypbl. Metonsl Xaptpu-®oka u Kona-Illama mist monexyssl. [pubmmxkenue MO JIKAO.
DneKkTpoHHas Koppensanus. MeToJ KOH(QUTYpallmOHHOTo B3auMozencTBus. Teopus Bo3Mmyllle-
HUil. PacdeT sHepruu AUCCOIMan XUMUYECKUX CBS3EH.
Hepapxusi METOZ0B KBaHTOBOM Xxumuu. Hesmnupuueckass kBaHToBast XxuMus. basucHble QyHK-
AW JJIST HEOMITUPUIECKUX pacueToB. ATOMHBIE U MOJEKYJISIpHBbIe Oa3ucHbIe HaOopbl. Posib Oa-
3UCHBIX (YHKUUH B ONHCAHUU CBOMCTB Mouiekyl. llomysmmupuueckue mertonsl. BanenTHoe
NpuOJIMKEHNEe. T-3JIEKTpoHHOe Tpubmmxkenue. Meton [lappusepa-Ilomna-Ilappa. Ilpoctoii u
PaCIIMPEHHBINA METOABI XIOKKEIIA.
TOYHOCTH KBAHTOBO-XMMUYECKUX PACUETOB CBOMCTB MOJIEKYII.
Mopyasb 3. XuMunyeckas CBA3b U MEXMOJIEKYJIIPHbIE B3aUMOJEHCTBUS

OpOuTtanbHasi KapTUHA XUMHUYECKON cBsA3H. KOHCTpYKTHBHAs U JeCTPYKTUBHAS UHTEPHEPEHIIHS
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opbuTtanei. MonekynspHbsle opOUTaIN U UX CUMMETpHiiHas kiaccudukanus. KoppensunoHabie
JUarpaMMbl. DJIEKTPOHHBIE KOH(HUTyparuu ABYXaTOMHBIX MOJICKYJI. AHAIU3 3aceleHHOCTEH
opOuTaneit mo Mamnukeny. [loHaTre o 3apsaax v MopsiKax CBs3Ei.

[IpocTpancTBeHHOE pacnpeiesieHue ICKTPOHHON IIIOTHOCTU U XUMHUYECKas CBS3b. MexmMore-
KyJIpHbIe B3auMoieiicTBus. JedhopmannonHas 31eKTpOHHas INIOTHOCTh. CHilbl B MOJIEKYJIax.
3akmouenue. KBaHToBasi XMMHS KaK HHCTPYMEHT ITPOTHO3a B XUMUHU.

4. O0beM y4eOHOM TUCIUIIHHBI

Bunst yueOHoI paboThI B 3aueTHbIX B akanem. ya-
€IMHUIIAX cax

OO0mas Tpy10eMKOCTh JUCIUIITIHHBI 10 Y4eOHOMY 3 108

ILUIAHY

AyIUTOPHBIE 3aHITHS: 0,89 32

Jlexmu (Jlek) 0,45 16

[Tpaktuueckue 3anstus (I13) 0,44 16

CamocrositesbHas padora (CP): 2,11 76

Bua xonTpoJs: 3auer / 3k3aMeH - 3ader ¢ OLeH-
KOl

Bunst yueOHOI paboThI B 3auerHbIX B actp. gacax

eIMHUIIAX

O01as TpyA10eMKOCTh AUCHUIIIMHBI 110 Y4eO0HOMY 3 81

ILUIAHY

AyIUTOPHBIE 3aHITHS: 0,89 24

Jlexumn (Jlek) 0,45 12

[Tpaktueckue 3anstus (I13) 0,44 12

CamocrositesbHas padora (CP): 2,11 57

Bujx koHTpoOJIsi: 3a4eT / IK3aMeH - 3auer c oneH-
KOW

AHHOTauus padoyeii MPOrpaMMbl AU CHUTLIHHBI
«Mmuuepanorus» (b1.B.0/1.17)

1. Heab nucuumimHbl — GOPMUPOBAHUE COBOKYITHOCTH 3HAHUH - KaK O MPUPOTHBIX MH-
HepanbHBIX (a3ax (MHHEPAJIOB), TaK M UCKYCCTBEHHO MOTy4aeMbIX (Kak MpaBHIIO Ha 0aze MpH-
POIHBIX) MaTEepPHaIOB, METO/IOB MX HCCIECIOBAHMUS, BKIIOYAIONINX B C€0sl MAaKPOCKOITMYECKUN |
MHUKPOCKOIUYECKUI aHaJIU3 CTPYKTYPBl U CBOMCTB MaTepuasioB. JIMCIUIUIMHA JIOJKHA oOecrie-
YUTH 3HAHUS HEOOXOJUMBIX TIPU CO3/IaHUH HOBBIX ()YHKIIMOHAJIHHBIX MaTEPUAIOB, OTBEYAIOIIIIX
COBPEMEHHBIM TPEOOBaHUAM KauecTBa, 3PPEKTUBHOCTH U IKOHOMUYHOCTH.

2. B pe3yjbTare H3y4YeHUs] AUCHMIIMHBI 00y4aroMiics 10J15KeH

Obnadamy crnenyronmmu npodeccuonanbHbiMu (1K) kommerennmsaMu:

-CIIOCOOHOCTBHIO M TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOTHUECKHIA TPOIIECC B COOTBETCTBUH C Pe-
[JIAMEHTOM M HCHOJb30BaTh TEXHHUUYECKHE CPEACTBA Ul W3MEPEHHMsS OCHOBHBIX MapaMeTpoB
TEXHOJIOTMYECKOT0 Mpoliecca, CBOMCTB chipbs 1 npoaykuuu (TTK-1);

CIMOCOOHOCTBIO NMPHUHUMATh KOHKPETHBIE TEXHHYECKHE PELICHHUS MpHU pa3paboTKe TEXHOJIOTHYe-
CKHUX TIPOIECCOB, BEIOMPATh TEXHUYECKUE CPEICTBA M TEXHOJOTHUH C YYETOM JKOJOTHYECKUX
nocenctBui ux npumenenus (11K-4);

- CITOCOOHOCTBIO UCTIONIB30BATH MTPAaBUIIA TEXHUKH 0€30MaCHOCTH, POU3BOICTBEHHON CaHUTApHH,
MOXAPHOM 06€30MacHOCTH U HOPMBI OXpaHbl TPYZa, U3MEPATh U OLIEHUBATH MapaMeTPhbl IPOU3-
BOJICTBEHHOT'O MUKPOKJIMMaTa, YPOBHS 3albJICHHOCTH M 3ara30BaHHOCTH, 1IyMa, U BUOpaIuH,
ocseteHHOCcTH padounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJIa)KMBaTh, HACTPAWBaTh U OCYILECTBIISATH MPOBEPKY O0OpPYIOBaHUSA U IPO-
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rpamMuBbIX cpeacts (ITK-6);

- TOTOBHOCTH MPUMEHSTh aHAJUTHYCCKUE U YHCIICHHBIC METOJIbI PEIICHHS IMOCTABJICHHBIX 3ajad,
UCMOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00paboTKy HHMOP-
MaIli C KCIOJB30BAaHHEM IPHUKIIAIHBIX MPOTPAMMHBIX CPEICTB cepbl MpodecCHnOHaTHHON
NEeSITeIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHbBIE TEXHOJOIMHU M 0a3bl JaHHBIX B CBOEH
npodeccHoHaIbHOM 00J1aCTH, MTAKETHl MPUKIIATHBIX MPOrPaMM Ui pacyeTa TEXHOJOTMYECKUX
napametpoB obopynosanus (ITK-2);

- CIocOOHOCTH TUIAHUPOBATH U TIPOBOIUTH (PU3MUECKUE U XUMHUYCCKHIE IKCIICPUMEHTEHI, IPOBOJIUTH
00paboTKy MX PEe3y/lbTaTOB U OICHHWBATh MOTPELIHOCTH, BBIIBUTATh TMIIOTE3bl U yCTAaHABIIU-
BaTh TPAHUIIBI UX MPUMECHEHUS, PUMEHSITh METOJbl MATEMAaTHYECKOTO aHAIHM3a U MOJICIHPO-
BaHUs, TEOPETUUECKOTO M KCIIEpUMEHTaIbHOTO Hccienoanus (ITK-16).

3uamo:

- CTyIeHT J0JDKEH UMETh YeTKHUE U SICHBbIE MPEJCTaBICHUSI O MUHEpase, ero PU3NYecKuX U XH-
MHYECKHX CBOMCTBAX.

- JlomkeH 3HaTh BCce OCHOBHBIE MOHSATUS MUHEPATIOTHH (TUOMOP(U3M U TIp.)

- 3HaTh O0IIMEe MPUHIUIBI KJIacCH(UKAIIMA MUHEPAIOB M 3HATh BCE OCHOBHBIC Pa3/ieibl, CTPYK-
TYPHO-XUMUYECKHE KJIACChI U TPYMIBl MUHEPAJIOB.

-IIporeccrl reHe3uca MUHEPAIOB B €r0 OCOOCHHOCTH.

Ymemn:

-ITonp30BaTHCS COBpEMEHHBIM 00OPYIOBAaHHEM, HEOOX OIMMBIM JJIsI TUATHOCTUKY MUHEPAITBbHBIX
dba3

-Onpenensats GU3NYECKUE ¥ XUMUIESCKUE CBOMCTB MUHEPAJIOB HA Mapo- ¥ MEKPOYPOBHE.

-JluarHocTpoBaTH MUHEPAIBI IO KOMIUIEKCY CBOMCTB U MapareéHETHYeCKUM aCCOLIUALIHSIM.

Braoemy:

- HaBBIKOM OITpeJIeTICHHUs] MUHEPAJIOB

3. Kpatkoe coaep:kanue I CUUINIUHBI

Pazgen 1. BBenenue B MUHEPAIOTHIO.

1. Brenenue. Ilpenmer, 3amaun, METOIBI U CONEpKaHUE MHHEpajoruu. OmnpeneneHue
MOHTHUSI MUHEpana, MuHepan Kak 3JIeMeHT MUpOo3aaHus. VcTopust pa3BUTHSI HAYKU U €€ CBA3b C
IpyruMu qucruiuimHaMi. OCHOBHBIE HAPaBIICHUS, TIPOOJIEMBI M TIIaBHBIC 33]1a9l COBPEMEHHOU
MUHEPATIOTUH.

2. XuMHYecKuii coctaB MUHEpaoB. OOMIIe MOJ0KEHHUS O B3aMMOCBSI3SIX KPHCTAILTHYIE-
CKOHM CTPYKTYpBI, XUMHUYECKOTO COCTaBa U CBoicTBax muepanoB. [lomumopdusm u momuTumnus
MuHepasioB. CoeIMHEHHsI TTOCTOSIHHOTO W TIEPEMEHHOTO XUMcocTaBa. MzoMoppu3M U aaauTB-
HOCTh B MHUHEpasiax. TBep/ble pacTBOPHI, YCTOWYUBOCTh U pacmajl TBEPAbIX PacTBOPOB, JHKBa-
nus. Ponbs Bombl B MuHepanbix. KpucrannuzanmonHasi, KOHCTUTYIIMOHHAA U aACcOpPOLIMOHHAs
BOJIA.

3. ®usnyeckue cBOMCTBA MHHEPAIOB. MaKpOCKOIMYECKHUE CBOMCTBA — LIBET, IIBET B TO-
pomike, Oeck u OJIeCKOMETpHUYECKasi CHCTEMA, TBEPIOCTh, XPYITKOCTh U KOBKOCTb, TOBEPXHOCTH
CKOJIOB, IJIOTHOCTh. JlabopaTopHbIE METOIbI UCCIIEIOBAHHUSI MUHEPAJIOB (JIeTallbHbIE MUHEPAJIO-
TUYECKHE UCCIICTOBAHMS).

4. YcnoBust 00pa3oBaHMsl MUHEPAJIOB B MpUpoje (FeHe3uc MuHepanbHbIX (az). OOmme
noJjioxeHus. ['eonornyeckne mporeccbl MUHEpaIo00pa3oBaHus. DHIOTEHHbIE, YK30T€HHBIE TPO-
neccsl 1 MetamophusM. MojaenupoBaHue MPOIECCOB MUHEPATOO0Pa30BaHMsSI U COBPEMEHHBIC
METOJIBI pOCTa.

5. MuHepanpHbIE acCOIMAIMK U TapareHe3nuc. MopQoaorus MHHEPAIOB U UX acrpera-
TOB.

Paznen 2. OnmcarenpHass MUHEPAJIOTHS.

6. I[IpuHIMMIBI COBpeMEHHOW KiaccuuKauu MuHepasioB. CHcTeMaTHKa MHUHEPAJoB.
[Tpocteie BemecTBa. CepHUCTBIC COSNUHEHUS U WX aHanord. [amouanele coequHeHus. Kucio-
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ponHbie coenuHeHus. [IpocThie U c0XKHBIE OKCUABL. | HIPOKCHIBI.

7. ®ocdarsl, apceHatsl, BaHagatel. CynbhaTsl. XpoMaTsl, BOJIb(ppamMaTsl, MOIUOIATHI.
bopatel. Cunukarsl. KapkacHble 1 OCTpOBHBIE.

8. CuiuKathl ¢ KOJBIICBOM, IIETIOYSUHOM, ICHTOYHON U CIIOMCTON CTPYKTYPOH.

9. Cunukatsl ¢ IPOCTHIMU U CIIOKHBIMU CETKaMH TE€TPadIpOB.

10. ITonsiTHE O TETPOJIOTHUH.
4. O0beM y4eOHOH JUCIHIINHBI

3 Bcero
Bunast yueOHoIi paboThI 3au. e Ax. e,

O01mas TpyA0eMKOCTb I CHUILIHHBI 110 Y4eO0HOMY 5 79

IUIAHY

KonrakTHasi paboTa — ayuTOPHbBIE 3aHATHSI: 1 32

Jlexruu (JIek) 0,5 16

[Tpaktuueckue 3anstus (I13) 0,5 16

CamocrositesbHas padora (CP): 1 40

KonTakTHas camocTostenpHas pabora 0,25 9

CaMOCTOSITeNIbHOE U3YUYCHUE PA3/ICIIOB IUCIUTIIINHbI 0,75 31

Bujbl KoHTpOIA: 3ader c oneH-
i KO

. Bcero
Bunst yueOHOI paboThI 3au. e Actp. uac.

O0mas TpyA0eMKOCTb IUCHUILIHHBI 110 Y4eOHOMY 5 54

IJIAHY

KonTrakTHast pa0doTa — ayAUTOPHBIE 3aHATHS: 1 27

Jlexmm (Jlek) 0,5 13,5

[Tpaktnyeckue 3anstus (I13) 0,5 13,5

CamocrositesabHas padora (CP): 1 27

KonTakTHas camocTosTenpHas padora 0,25 6,75

CaMoCTOsTETbHOE U3YUYEHHE Pa3iesIoB JUCIUIUINHBI 0,75 20,25

Buabl koHTpOIS: 3aderT ¢ OIEeH-
i KoM

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI
«IIpoekTHpoOBaHMe 1eTajeH MAIIMH U ANINIAPATOB B TEXHOJIOTMH MATEPUAJI0B U NPUOOPOB
3JIEKTPOHHOI TeXHUKHM U HaHOJIekTpoHukun» (b1.B.0/1.18)
1. Ilesib AUCHMILIMHBI - HAYYUTH CTYJCHTOB TBOPUYECKOMY MOAXOAY K BBIMOJTHEHUIO HHKEHEP-
HBIX PACYETOB Ha MPOYHOCTb, KECTKOCTh U YCTOMUHUBOCTh 3JIEMEHTOB KOHCTPYKLIUM, AeTajei
Y y3JI0B MAIllMH U alapaToB.
2. TpeOoBaHus K pe3yJibTATAM OCBOEHUS THCIUTIJIMHBI
N3yuenne Kypca cCiocoOCTBYET MPUOOPETEHUIO CIEAYIONIMX KOMITETEHIINA:
® IUIAHUPOBATh U MPOBOJAUTH (PU3NUECKHE U XUMUYECKHE SKCIIEPUMEHTBI, IPOBOIUTh
00paboTKy MX pe3yJabTaTOB U OLEHUBATh MOTPENIHOCTH, BBIABUTATh THIOTE3bI U
YCTaHaBIMBATh I'PAHMIIBI UX MPUMEHEHUS, TPUMEHATh METOJbl MaTeMaTHYECKOTO
aHaJIM3a U MOJIEIMPOBAHUS, TEOPETUUYECKOTO U SKCIEPUMEHTAIBHOIO HCCIEI0Ba-
uus (ITK-16);
® JCMOJb30BaTh 3HAHUS OCHOBHBIX (DU3MUECKHUX TECOPHUIl AJIsl pellIeHUs] BOZHUKAIOIIUX
bU3HYEeCKUX 3a/lad, CaMOCTOSTEIIbHOTO MPHOOpEeTeHHs (DU3NYSCKUX 3HAHUH, IS
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IOHUMAaHMs IPUHLMIIOB PA0OThl MPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BBIXOIALINX
3a Ipe/elibl KOMIIETEHTHOCTH KOHKpeTHOTro Hanpasienus ([1K-19);
B pe3yabTare n3yyeHusi JMCHUIIMHBI CTY/ICHT 10JI7KeH !
3HATh:
® KOHCTPYKLMH, THUIIQXKHU M KPUTEPUU pabOTOCIOCOOHOCTH JeTanei MaluH, cOopoy-
HBIX euHUIL (Y3JI0B) U arperaTos;
® OCHOBBI TEOPUU COBMECTHOH pabOTHI M METO/IbI pacueTa JIeTajeii 1 y3J10B MaIlliH U
anmnapaTtoB XUMUYECKOW TEXHOJIOTHH;
yMeTh:
® BBINOJHATh U YNTAThb TEXHUUYECKUE CXEMBI, UEPTEKU U ICKU3bI JETANIEH, y3JI0B U
arperaToB MallluH, COOPOYHBIX YEPTEKEH U YepTexH 0OIIero BUa;
® [POU3BOJUTH PACUETHI 10 OCHOBHBIM KPUTEPHSIM pabOTOCIOCOOHOCTH M KOHCTPY-
UpPOBaHMs JieTajel MallluH;
® [IPOM3BOJUTH pacueThl 1 KOHCTPYUPOBAHUE JIeTaled MaIIMH U MEXaHU3MOB C yye-
TOM IIPOU3BO/ICTBEHHOHN TEXHOJIOTUH U IKCIUTyaTalluy;
BJIA/JIETh:
® HAaBBIKAMH KOHCTPYHPOBAHUS U TEXHUYECKOTO TBOPUYECTBA,;
e [paBWJIaMU ITIOCTPOEHUS TEXHUUYECKUX CXEM U YepTEexXeH;
® OCHOBHBIMHM METOAAMHU pacyeTa U MPOCKTUPOBAHUS MEXAHUUYECKUX Y3JIOB M 3lie-
MEHTOB TEXHHKH.
3. Kpatkoe cofep:kanue JUCUUIIUHBI:

Moayab 1. «Pacuer XMMH4YECKOI0 annapara ¢ MeXaHM4eCKUM IepeMelnBaloIHuM
YCTPOMCTBOM).

ITo BceMm 3Tanmam KypcoBOro mpoekra o(opmisieTcs euHas MOsCHUTENbHas 3anucka. B
MOSICHUTEIBHYIO 3allMCKY BKJIIOYAIOTCS MPOEKTHBIE U MPOBEPOUYHBIE PACUEThl THIIOBBIX AJIEMEH-
TOB B COOTBETCTBMH C ACHCTBYIOIMMHU MeToAuKamMu. [IponsBoaurcs:

1) BBIOOpP KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

2) pacdeTr OCHOBHBIX T€OMETPHUYECKHUX Pa3MEPOB allapaTa;

3) pacuer TOJIIMH CTEHOK ariapara u pyoaliku;

4) monbop NMpuBOA;

5) pacuer (h1aHIIEBOTO COCTUHEHHUS KPBIIIKH ¢ KOPITYCOM armapara;
6) pacder Bajia MEIIAIKU HA BUOPOYCTOMYUBOCTD U IMIPOYHOCTH;

7) mombop u pacueT MyQTHI;

8) moumdop U pacyer YIJIOTHEHHUSI.

Monyan 2. «YepTesxk 0011ero Bija annaparay.

Beinonnsercs yeprex oOlLIero Bujaa ammnapara ¢ BUJAaMH, pa3pe3aMy, CeUeHUSIMU U BbI-
HOCHBIMH 3JIEMEHTaMH, JAIOIIMMHU MOJIHOE MPEACTaBIeHHEe 00 ero ycTpoicTBe W MPUHLIHUIIE pa-
60Th1. YepTerx 00I1Iero BUa anmapara CoAep KUT:

1. WM3oOpaxkenue anmapara (BUIbl, pa3pe3bl, CEUEHUS, BHIHOCHBIE AJIEMEHTHI), CO/IepKaIUe
OKOHYATEJIbHbIE KOHCTPYKTUBHBIE PELICHMUS.
OCHOBHBIE pa3mMepBI.
Pacrnono)xenne mrynepos, JitoKa, OIop anmapara.
Tabnuiy Ha3HayeHHsI IITYLEPOB B allnapare.
TexHrUecKyt0 XapaKTepUCTUKY M TEXHUYECKHE TPEOOBaHUS K HEMY.
Ha BTOpOM NHCTE BBHINOJHSIOTCS YePTEXKU COOPOUHBIX €AMHHUILL U AeTajneil. UepTexu Bbl-
HOJHSIOTCA Ha ucTax gopmata Al.

KypcoBoil npoexT siBisieTcsi caMOCTOATENbHON pabOTON CTyJeHTa, KOTOPBIM HECeT MOJI-
HYI0O OTBETCTBEHHOCTh 3a €€ KayecTBO (IPaBUIBHOCTH PAacyeToB, OoopMieHHE yepTexel) u
CBOEBPEMEHHOCTb BBINIOJIHEHUS BCEX ATanoB padoT. IlpenonaBarens — pyKOBOAUTENb MPOEKTA
HarpasisieT paboTy CTyJeHTa, KOHCYJIBTUPYET 0 HEICHBIM BOIIPOCAM, ONPEAEISeT CTEeNeHb 3a-

abswn
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BEPIICHHOCTH OTJEIIbHBIX 3TANIOB IIPOCKTHPOBAHUSI.
4. O0beM y4eOHOH JUCIHUILINHBI

B 3aueTHBIX B akanmewm.
SIMHHIIAX qacax

O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 3,0 108
AyYAUTOpPHBIE 3aHATHS: 0,44 16
Jlexmmm (JI) - -
[Tpaxtrueckue 3ansatus (113) 0,44 16
CamocrositeabHas padora (CP): 2,56 92
Bua xonTpoJs: 3auer / IK3aMeH KypcosBoii

npoext/ 3a-

YeT C OleH-

KOl

B 3aueTHbIX B akanmem.
eAMHMIIAX yacax

Oo6mas TPyA0eMKOCTh TUCIHUIIJIMHBI 10 Y4eOHOMY MJIAHY 3,0 81
AyIMTOpHBIE 3aHATHS: 0,44 12
Jlexmmm (J1) - -
ITpakTnueckue 3anstus (I113) 0,44 12
CamocrositesbHasi padora (CP): 2,56 69
Buja konTpoJisi: 3auet / 3k3aMeH Kypcosoii

npoekt/ 3a-

YeT ¢ OlleH-

KoM

AHHOTAIUs POrPaMMbl y4eOHOM N CHHUIIIMHBI

«®@u3nueckas xumus peajabHoro kpucranaia» (b1.B.OJA.19)

1. eap quCHMNJIMHBI — GOPMHUPOBAHUE Y CTY/AEHTOB OakanaBpHara MpeACTaBICHUH O
METOJIaX YIpaBJICHUs SBJICHUSAMH JePEeKTO00pa30BaHUs B KPUCTAIMYECKUX (a3ax, o crnocodax

CHUHTE3a KPUCTAJIJIOB C 3aJaHHBIM YPOBHEM ,[[eq)eKTOB U JK€JTa€MBIMHU CBOMCTBaMHU.

2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00y4aKOIIMiics 10/ KeH
Obnaoamy cnenyrommmu npodeccrnonanbabiMu (1K) komnereHnmsmu:
— CHOCOOHOCTBIO TIAHUPOBATH M MPOBOJIUTH (GPU3NIECKHE M XUMHUYECKHE IKCTIEPUMEHTEHI, TPO-
BOJIUTh O0pabOTKYy MX DPE3YJNbTAaTOB W OIEHWBATh MOTPEIIHOCTH, BBIABUTaTh TUIIOTE3bI U
yCTaHaBJIMBATh TPAHULIBI UX IPUMEHEHUS, IPUMEHSATh METO/Ibl MATEMaTUYECKOTr0 aHaJIN3a 1
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIepruMeHTanbHoro uccienaoBanus (ITK-16);
— TOTOBHOCTBIO HCIOJIB30BATh 3HAHHUS OCHOBHBIX (PU3MUECKUX TEOPHH IJISl pelIeHus] BO3HHUKA-
IOIIMX (PU3UYECKHX 3a]au, CAMOCTOSATEIILHOTO MPUOOPETeHUs (PU3NUECKUX 3HAHUM, JUIs 110-
HUMAaHUs IPUHIAIIOB PaOOTHl IPUOOPOB U YCTPOMCTB, B TOM YHUCIIE BBIXOSIINX 32 MPEIEIThI

KOMITETEHTHOCTH KOHKpeTHoro Hanpasinenus (ITK-19);
3Hamy:

- KJ'IaCCI/I(I)I/IKaI_II/IIO I[e(l)eKTOB B KPUCTAJUIMYCCKUX MAaTCpHaAIaAX;
- MCTOABI OIIPEACIICHUA KOHHGHTpaI_[I/Iﬁ PaBHOBCCHBIX 1 HEPABHOBCCHBIX )Ie(l)eKTOB;

- OCHOBHBIC TUIIBI HECTCXUOMETPUUCCKUX (1)3.3;

- OCHOBHBIC 3aKOHOMCPHOCTH BJIMAHUA Jle(i)eKTOB HCCTCXUOMETPUN Ha CBOMCTBaA Kpu-

CTaJLIOB.
Ymems:

- UCTOJB30BaTh KBA3UXUMHUECKYIO TEOPUIO JJIS OMUCAHUS MPOILECCOB AePeKTo00pas3o-

BaHHS B KpHUCTaJlIax;
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- paccUMTHIBaTh KOHIIEHTPALUIO Pa3IMYHBIX TUIIOB A€()EKTOB U3 Pa3HOPOIHBIX IKCIEPHU-
MEHTAJbHBIX JaHHBIX;

- paccuuThIBaTh CBOMCTBA KPUCTAIJIOB B 3aBUCHUMOCTH OT KOHILIEHTPALUM PAaBHOBECHBIX
TOUYCYHBIX J1e()EKTOB.

Braoemy:

- HaBBIKaMH OIIPEIEJICHUS] TUIIOB J1e()EKTOB MO PA3HOPOHBIM IKCIIEPUMEHTAIBHBIM J1aH-
HBIM;

- METOJIaMHU pacyeTa KOHLIEHTPAIUS TEIUIOBBIX IE(EKTOB U 1e(heKTOB HECTEXUOMETPHUH;

- METOJIaMHU ONpEAETICHUs TEPMOJUHAMUYECKUX MapaMeTpOB PaBHOBECHBIX TOYEUHBIX
neeKTOB B KpHCTaIax.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

1. Beenenue.

WneanbHblil U peanbHblii (¢ gedexkramu) kpuctami. dusznyeckas XUMHUS KPUCTAJIOB C
nedexraMu, Kak 00JacTh 3HaHWHA O (POPMHPOBAHUM CBOWCTB KPHCTAIUIA, OOYCIOBJICHHBIX €0
nedexTHocTh0. Knaccugukarus neekToB CTpyKTYpbl KpUCTaIIA.

2. TeroBoit Gecriopsanok B kpuctaiuie. TerutoBeie aedextsl. eHOMEHOTOrnYecKas xa-
pPaKTepUCTHUKA TEIUIOBBIX Ae(eKToB. BhIsBIEeHHE 3aKOHOMEPHOCTEH, ONMCHIBAIOIIMX 3aBUCH-
MOCTh KOHIICHTPAILIUU TEIUIOBBIX 1€()EKTOB OT TEMIEepaTypbl METOJaMH CTaTUCTUYECKON TEPMO-
nuHaMukd. KoHneHTpanus nedekToB Kak (yHKIMS TeMIepaTypbl B OJHOKOMIIOHEHTHBIX KpH-
cTajjlaX. 3aBUCHUMOCTb KOHIIEHTpAallMM TEIUIOBBIX AEPEKTOB OT TEMIIEpaTypbl B JIBYXKOMIIO-
HEHTHBIX KPUCTANINYECKUX COETMHEHUAX. DKCIIEPUMEHTAIbHbBIE METO/Ibl ONPEEICHHS KOHIIEH-
TpaLMy TETUIOBBIX Je(eKTOB. BhIsSBICHNE 3aKOHOMEPHOCTEH, ONMCHIBAIONINX SBICHUS 1e(EKTO-
0o0pa3oBaHus B KpHUCTAUIAX METO/JaMHU KBa3UXUMHUUeckod aHajoruu. ConocTaBiieHHUE KBa3uXH-
MUYECKUX U CTATUCTUYECKUX METOJIOB.

3. becnopsiiok B kpucramie, o0yciIOBICHHBIH HAPYIIEHUSAMU CTEXHOMETpHUH. [ledeKTbl
HecTexuomeTpuu. O Hen30eKHOCTU HapyIIEHUs CTEXMOMETPUU B KPUCTAJIaX XMMHUYECKUX CO-
enuHeHni. HecrexmomeTpust OMHapHBIX coeqMHEHUH. BinsHue neekToB HECTEXHOMETPUU Ha
CBOICTBa KPUCTAJIJIOB. 3aBUCUMOCTh KOHUEHTpPALUU J1e()EKTOB HECTEXMOMETPUU OT OCHOBHBIX
TEPMOJIMHAMMUYECKUX MapaMeTpoB — JaBJIEeHUs U Temreparypbl. OCOOEHHOCTH aHATUTHYECKOTO
U rpaduueckoro omucaHus TaKUX 3aKOHOMepHocTed. OToOpakeHue sSBJIEHUIN HapyllIeHUs CTe-
XHOMETPUM Ha JMarpaMMax cocTostHus. O TepMOAMHAMUYECKOW NMPUPOAE HECTEXMOMETpHYE-
CKkUX (ha3 Kak TBEPABIX pPACTBOPOB M30OBITOYHBIX KOMIIOHEHTOB B OCHOBHOM BellecTBE. Tepmo-
JUHAMUYECKUN aHaIM3 MPUYMH, ONPENeISIOMUX BUJ 00JIACTH TOMOTEHHOCTH U €€ TMOJI0XKEHUe
Ha JiarpaMMe COCTOSTHUSI.

ITpobnema coOCTBEHHBIX NMpHUMecel B 0cO00 YHCTOM KPHUCTaIE CTEXHOMETPUYECKOIrO
coctaBa. PU3NKO-XUMHUYECKHE OCHOBBI METOJIOB PETYIUPOBaHMS YPOBHS COOCTBEHHBIX MpHMeE-
cell B TaKMX KpUCTaUIax. JHepreTuka nedekToB HectexuomeTpuu. OmpenesieHne OCHOBHBIX
TEpPMOJIMHAMHYECKUX MapaMeTpoB nepexkroodbpazoBanus AHuned, ASned, AGned, pacueTHsie u
AKCIIEPUMEHTAIbHbIE METO/IBI.

4. 3akio4eHue.

[lepcriekTHBBI pa3BUTHSI XUMUU TBEpAOro Teina. [Ipobiemsbl, cBsI3aHHBIE C JalbHEHIINM
pa3sBUTHEM TEOpUHU pasynopsaoueHus Kpucramio. IIpoGrembr HecTexuomeTpuu. [IpoGiemsl
MoJTyuyeHus: 6€31MCIOKAIIMOHHBIX KPUCTAJLIOB.

4. O0beM y4eOHOM JUCHUIIMHBI

5 5 Bcero

Bunasl yuebHoit padbOTHI

JILY p 3au. ex. AK. ygac.
O01as Tpya10eMKOCTh JUCHUIIUHBI 110 y4eOHOMY 4 144
IUIAHY

KonrakTHasi paboTa — ayuTOPHbBIE 3aHATHSI: 2 64
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Jlexmn (Jlek) 1 32
[Ipaktuueckue 3austus (I113) 1 32
CamocrositesibHas padora (CP): 2 80
KonTakTHas camocrositensHas pabora 0,25 9
CaMocCTOsITeIbHOE N3YUYCHHE Pa3/iesIOB JUCIUTUIMHBI 1,75 63
Buabl koHTpOJIA: 3ader ¢ oleH-
KOM
3 Bcero
Bunast yueOHoI paboThI 3au. e Actp. uac.
O01mas TPyA0eMKOCTb M CHHUILIHHBI 110 Y4eOHOMY 4 108
TUIAHY
KonTakTHas padoTa — ay1MTOPHbIE 3aHATHS: 2 48
Jlexumn (Jlek) 1 24
[Tpaktuueckue 3anstus (I13) 1 24
CamocrositesbHasi padora (CP): 2 60
KonTakTHas camocTosTenpHas pabora 0,25 6,75
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/iesiOB JUCIUILINHBI 1,75 20,25
Bujbl koHTpOIA: 3ader c oneH-
i KO

AHHOTaNuUA padoyeil MPOrpaMMbl TUCHUIJINHBI
«Oprannyeckast XMMHSI B XMMHY€CKOH TE€XHOJOTMM MAaTEPHAJIOB M HAHOJJIEKTPOHUKH»
(61.B.0/1.20)

1. Hesab AMCHMIUIMHBI — IPUOOPETEHUE CTYACHTAMU 3HAHUN O CTPOEHUHU OPTaHUYECKUX
COEIMHEHUH, OCHOBHBIX XUMHUYECKHMX CBOMCTBAX Pa3/INYHBIX KJIACCOB OPTaHUYECKUX COEIUHE-
HUHM ¥ METO/IaX UX MOJyYeHUSs], KaK IPOMBIIIJIEHHBIX, TaK U JIJA0OPATOPHBIX.

2. B pe3ysbTaTe M3y4YeHUs1 AUCHMILIMHBI CTYIEHT J0JI2KEeH::

Obnadams crnenyromumu npodeccuonanbHbiMu KoMreTeHusmu (I1K):

- CIIOCOOHOCTBIO MJIAHMPOBATh M MPOBOJUTH (PU3MUYECKHE U XUMHUECKUE IKCIIEPUMEHTHI,
POBOAUTH 00pabOTKY UX PE3yIbTaTOB M OIIEHMBATh MOTPEIIHOCTH, BBIABUTaTh THIIOTE3bl yCTa-
HAaBJIMBATh TPAHULIBI UX MPUMEHEHUs, IPUMEHATh METOJIbl MaTEMaTUYECKOr0 aHalIu3a U MOJle-
JIMPOBAHHMS, TEOPETUIECKOTO M IKCIIepUMeHTanbHOTro rccnenoBanus ([1K-16)

- TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMS CBOWCTB XMMHUYECKHX JJIEMEHTOB, COCIUHEHHUN U
MaTepualioB Ha UX OCHOBE JIUIsS pelIeHus 3a1a4 npodeccnonanbHoi nesitenprocty (I1K-18)

- TOTOBHOCTBIO U3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIIMIO, OTEUYECTBEHHBIN U 3apy0ek-
HBII OMBIT 0 TeMaTuke uccinenoBanus (ITK-20).

3nams.

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHBIX KJIACCOB OPraHMYECKHUX COeIH-
HEHUI;

— CIIOCOOBI MOTYYEHUS] 1 XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OpPraHMYECKHX COEIH-
HEHUI;

— OCHOBHBIE MEXaHU3MBbI IPOTEKAHNS OPraHUYECKUX PEaKIINi;

Ymemo:

— MPUMEHATh TEOPETUUECKHE 3HAHUS JIJISl CHHTE3a OpraHNYeCKUX COEAMHEHUN pa3TMYHbIX
KJIACCOB;

— aHaAJIM3UPOBATh U MPEICKA3bIBATh PEAKI[MOHHbIE CBOMCTBA OPTaHUYECKUX COETMHEHU;

— COCTaBJISITh CXEMBI CUHTE3a OPIraHMUECKUX COSIUHEHNUN, 3aJaHHOI'O CTPOCHMUS;

Braoemy:
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— OCHOBaMH HOMEHKJIATYphl U KJIACCU(PUKAIIMU OPraHUYECKUX COCAMHEHUN;

— OCHOBHBIMH T€OPETUYECKUMH NIPEACTABICHUSIMHU B OPraHUYECKON XUMUH;

— HaBBIKaMH 00OCHOBAHUS PallMOHAIBHBIX CIIOCOO0B MOMyUYEHUS! OPIraHUYECKUX BEILIECTB.
3. Kparkoe coaep:kanue TUCHUTIIAHBI

["anorenonpousBoanbie. Knaccuduxanus. Homenknatypa. ANKUI- ¥ aJUTHIITAIOT€HU-
Jpl.apoMaTudeckue rajgorenusl. M3omepus. Homenknarypa. CrnocoOsl momyuenus. [Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusmyeckue cBoiicTBa. Peakiun Hykieo(UIbHOTO 3ame-
meHust U otiervieHus. [lonsatue HykIeoQUIBHOCTH M OCHOBHOCTH PeareHToB. AMOUJIECHTHBIE
HYKJICO(UIbHBIE PEareHThI.

DNEeMEHTOOPraHMYECKUE COEAMHEHUS. THUIbI CBA3EH B AJIEMEHTOPraHMUYECKUX COEIIUHE-
HUAX. CrocoObl TOJMYYCHHS JTUTHI- 1 MarHUMOPTaHMYECKUX coenuHeHuid. Peakums ['punbspa,
MexaHu3M. Peakuuu ¢ KapOOHWIBHBIMU COeIMHEHUSIMU. [10JIyIOpBOAHUKN ¥ HAaHORJIEKTPOHUKA
Ha OCHOBE OPTaHMYCKUX COCIUHEHUN.

Cruptel. @enonsl. [Ipocteie 2¢upsl. DnokcucoeanHeHUs. Anbaerusl, kKeTousl. Kapbo-
HOBBIE KUCIIOTBI U UX IIPOU3BOAHBIE. B KaXq0M Ki1acce pacCMaTpUBAKOTCS CIAEAYIOIINE pa3/Ieibl:
U30MepHsi, HOMEHKIIATypa, (PU3NYECKHe U XMMHUYECKHE CBOICTBA, CIIOCOOBI MOMydeHus. Mexa-
HU3MBI PEAKIU.

KapOoHOBBIE KUCIIOTHI U MX MPOU3BOAHBIE. B KakOM Ki1acce paccMaTpUBAIOTCS CIIeNy-
IOIIUE pa3fielibl: U30MepUsi, HOMEHKIIATypa, (U3NUecKue U XUMUYECKHUEe CBOMCTBA, CIIOCOOBI MO-
nydeHuss. MeXaHu3Mbl pEaKIUi.

ManonoBeiit 3¢up. [lomyuenue. Ctpoenue, CH-KucnotHocTs. Peaknuu konaeHcanuu
MaJIOHOBOTO 3(rpa ¥ MAJIOHOBOH KHCIIOTHI C albJeTHIaMH. AMUHOKHCIOTHL. JIMKapOOHOBBIC
KHUCJIOTBI.

A3zorconepxkaue coequHeHus. Hurtpocoenunenus. AMuHbl. B kaxxaom kiacce pac-
CMaTpHUBAIOTCA CIENYIOIINEe pa3jeibl: W30Mepusi, HOMEHKIATypa, (pu3uuecKkue U XMMHUYECKHE
CBOICTBa, CIOCOOBI OJTyuyeHUsl. MeXaHU3MbI peaklni.

A3a- 1 1Ma30COeIMHEHUS

[Tonmy4yenue nua3o0COeNMHEHUN peakuueld Ua30TUPOBAHUS: YCIOBUS IPOBEACHUS PEaK-
Uy U MexaHus3M. Pusndeckue cBoWcTBa. XUMUUeckue cBoiictBa. [lonydeHne u npumeHeHue
a30COEIMHEHUN.

4. O0beM y4eOHOH JUCHHUILINHBI

Ob6beMm
Bun yuebmHoit paboTh! B 3auerHbIX enuHMIIAX | B akageMuueckux
yacax
O0mas TpyA0eMKOCTb JMCIHIIIHHbI 5 180
10 y4eOHOMY ILIAHY
AYJAUTOpPHBIE 3aHATHSL: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
JlaGopaTopus - -
CamocrositeabHas padora (CP): 2,22 80
Jlpyrue BUIBI CAMOCTOSITENILHOW PaOOTHI 2,22 80
Buja koHTpOJISi: 3a4eT / IK3aMeH 1 Jk3ameH (36)
O06beM
Brizt yae6Hoit paboTh B 3auernbIX equHunax | B actpoHOMHUYECKUX
yacax
OO01mast TpyA0eMKOCTb THCHMIIJIHMHBI 5 135
10 Y4eOHOMY IIAHY
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KonrakTHasi paGoTa — ayAuTOpPHbIE 3aHsI- 1,78 48

THS

Jlexmm (Jlek) 0,89 24
[Tpaktaeckue 3anrstust (I13) 0,89 24
JlaGopartopust - -
CamocrositesibHas padora (CP): 2,22 60
Jlpyrue BUIbI CAMOCTOSITENIHON PabOTHI 2,22 60

Buja koHTpOJISI: 3a4eT / IK3aMeH 1 Ok3amen (27)

4.4.3. IucuMNJIMHbI BAPUATUBHOM YaCcTH (IUCHMILUIMHBI 110 BHIOOPY)

AHHOTAIUsA padoyeid MPOrpaMMpl JUCUUILJINHbBI
«DJIeKTHBHBbIE TMCUUILUIUHBI 10 (PU3MUYECKOI KYJIbTYpe U CIIOPTY»
(b1.B.J1B.)
1. Heab AMCUMILUIMHBI — OBJIAJICHUE CUCTEMOM MPAKTUUECKUX YMEHUN U HaBBIKOB, 00ec-

MEYUBAIOIIMX COBEPIICHCTBOBAHUE MCUXO(PHU3UUYECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH
UCII0JIb30BaTh pa3HooOpa3Hble (popMbl pU3MUECcKON KyIbTYphl, CIIOPTA U TypHU3Ma Uil COXpaHe-
HUS U YKPEIUICHUSI CBOETO 3/I0POBBS U 3/I0POBbSI CBOUX OJIM3KUX B MOBCEIHEBHOM KM3HU U TIPO-
(deccnoHanbHOM AEATENBHOCTH; (HOPMUPOBAHIE MOTHBALMOHHO-IIEHHOCTHOTO OTHOLICHHUS K (Pu-
3UYECKO KyIbType, (PM3MUECKOMY COBEpIICHCTBOBAHHUIO M CAMOBOCIHMTAHUIO, YCTAaHOBKa Ha
3/10pOBbI 00pa3 KM3HU; 00YUEHHE TEXHUYECKUM U TAaKTUUYECKHUM IPHUEMaM OJIHOTO W3 BHJIOB
cropra.

2. B pe3yiabTaTe H3y4eHUs AUCHUILINHBI 00yYaOIIMiicsA M0 MporpaMmMe 6aKkajiaBpu-

aTa J0JIKeH:

Obnadams crnenyronumu o0mekyasTypHbiMU (OK) KoMneTeHITUsAMU

—  CIOCOOHOCTH K cCaMOOpraHu3anuu u camooopaszosanuto (OK-7);

—  CIIOCOOHOCTH MCIOJIB30BaTh METOJBI U CpelcTBa (U3NYECKON KYIbTYpHI /Ui obec-
MEYCHUsI OJHOLCHHOM COIMANbHON U npodeccronansHoi aestensHoctr (OK-8).
3name:

—  HayyHO-TIPaKTUYECKHE OCHOBBI (PU3NUECKOM KyJIbTYpHI U CIIOPTa;

—  COLMAJIbHO-OMOJIOTHYECKUE OCHOBBI (PU3MUECKON KYIbTYPBI U CLIOPTA;

—  BJIMSHHE O3[JOPOBUTENIbHBIX CUCTEM (PU3NYECKOTO0 BOCHUTAHMS Ha YKpEIJIeHUE 3710-
POBBS, TPOPUITAKTUKY TPO(PECCHOHATIBHBIX 3a00JIEBAHUIM U BPETHBIX MTPUBBIUEK;

—  CII0COObI KOHTPOJIS ¥ OLEHKH (PU3MUYECKOTO Pa3BUTUSA U (PU3MUECKONW MOATOTOBJICH-
HOCTH;

— TpaBuiia U CHOCOOBI MJIAHUPOBAHUS MHIMBUIYaTbHBIX 3aHATHHA PAa3IUYHON I1€JIeBOI
HaIpaBJIEHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY nm. [I.1. Menneneesa.

Ymemn:

—  BBINOJHATh UHAUBUAYAIBHO MOJ00paHHBIE KOMILJIEKCH MO (PU3NYECKON KYJIbType U
Pa3IMYHbBIM BUIaM CIIOPTA;

—  OCYIIECTBJISITb CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M COONI0JaTh Mpa-
BUJIA TUTHEHBI M TEXHUKU O€30M1aCHOCTH;

—  OCYIIECTBJISITh TBOPYECKOE COTPYAHUYECTBO B KOJIEKTHBHBIX (popMax 3aHATUH (u-
3U4ECKOU KYJIbTYPOU U CIIOPTOM;

—  BBINOJHSITH IPUEMBI 3aLIUTHl 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.
Bnaoemy:

— CpeICTBAaMM M METOJAaMH YKpEIUICHHs] MHIMBUAYaTbHOTO 310POBBS, (PU3NUECKOTO
CaMOCOBEPILEHCTBOBAHMUS;
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— JIOJDKHBIM YPOBHEM (HM3UYECKOH MOATOTOBIEHHOCTH, HEOOXOOUMBIM JJs Kade-

CTBEHHOI'0 YCBOEHHMs NMPO(ECCHOHANBHBIX YMEHUN M HaBBIKOB B IIpolecce OOY4eHHUs B

By3€, JJIsi 00ecreueHus MOJTHOLUEHHON COIMaIbHON U MPOo(hecCHOHAIBHON IEeATEIbHOCTH

1ocjie OKOHYaHUs y4eOHOro 3aBeICHMS;

—  TEXHUYECKMMH U TAKTUUECKMMU HaBbIKaMH B OJJHOM M3 BUJOB CIIOpTA.

3. KparTkoe coep:kaHue M CUHUILIAHBI

Kypc aucuuminael «JIeKTUBHbIE TUCHUILIMHBI 0 (U3N4YECKO KYJbType U CIOP-
TY» peanusyeTcs uepe3 BapuaTUBHBIA KOMIIOHEHT (JIEKTUBHBIN MOayIb) 328 akana. yacoB / 246
acTp. 4yacoB (BH/JI CIIOPTa 110 BBIOOPY CTY/EHTA), B 3a4ETHBIC €AUHHIIBI HE IEPEBOJUTCS, SIBIISIETCS
00s13aTEIIbHBIM JJIs1 HCTIOJIHEHHUSI IPH OYHOU (hopme 00YYeHUs..

IIporpaMMa paccuMTaHa Ha HM3y4YCHHE AUCLHUILIMHBI «JIEKTHBHbIC NUCHHILUIMHBI 110
(¢pu3nyeckoii KyJIbType U CHOPTY» B TEUCHHE IIECTH CEMECTPOB M IPEANOJaraer, 4ro ooyda-
IOLIMECS UMEIOT TEOPETHUYECKYIO MOANOTOBKY B 00JaCTH AUCUUIUIMHBI «Du3nueckas KyiabTypa u
CIOPT», 3aKaHYMBAETCS 3aYETOM B KOHIIE KaKJ0ro cemectpa. KoHTpoib ycneBaeMOCTH CTYyIEH-
TOB BEETCS 110 IPUHATON B YHUBEPCUTETE PEUTUHIOBOU CUCTEME.

IIpakTnyeckue 3aHATHSA.

[IpakTryeckuii pa3en nporpaMMbl peanu3yeTcst Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHUSX B
y4eOHBIX TpyIIax no oomel GU3NIecKOi MOAr0TOBKE WIIH 1O BEIOPAHHOMY BHIY CIIOPTA.

[IpakTHyeckue 3aHATUS MTOMOTAalOT MPUOOPECTH OIBIT TBOPYECKOM MpakTUYECKOU aes-
TEJILHOCTH, Pa3BUBAIOT CAMOCTOSTEILHOCTh B (PM3NYECKOHM KyIbType M CIIOpTE B IEJSAX JOCTHU-
XKeHUs (U3NYECKOTO COBEPIICHCTBA, MOBBIMAIOT YPOBEHb (DYHKIIMOHAJIBHBIX U JIBUraTEIbHBIX
CIOCOOHOCTEH, HAIIPABJICHHO (DOPMUPYIOT Ka4eCTBA U CBOMCTBA JIMYHOCTH.

[IpakTryeckuii pa3aen BKIOYaeT B ceOs Mmoapas3aesbl: o o0mei pu3nueckoil noaroTos-
ke (ODII) u cneunanbHOM pusnueckoit noaAroroBke no Bujaam cropra (CPII).

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0a3UPYIOTCS Ha MIMPOKOM HCIOJIb30BAaHUHU TEOpETHYE-
CKHX 3HAHUH U METOAMYECKUX YMEHHUH, HAa MPUMEHEHUH Pa3HOOOpa3HBIX CPEJCTB (PU3NYECKON
KYJIBTYPBI U CIIOPTA.

VYaensercs BHUMaHuE BONPOCAM IPOBENEHUS COPEBHOBaHUM (MpaBuia COPEBHOBAHUU,
cucTeMa po3bITphILIeH, onpeiesieHue nodeaurenet, 000py10BaHHE U MHBEHTaph).

Kpurepuem ycnemHocTy ocBoeHUsl yueOHOro maTepuania sBIseTCsl SKCIEpTHas OLEHKa
IpEenoJiaBaTessi, YUUTHIBAIOILAS pecyIApHOCb NOCeujenus 00A3ameNbHblX Y4eOHbIX 3aHAMULL,
BBITNIOJTHEHHE YCTAaHOBJIEHHBIX Ha JAHHBIM CEMECTp KOHTPOJIbHBIX HOPMATHBOB (TECTOB) OOMIEH
¢u3nUecKoil 1 COPTUBHO-TEXHUYECKOH MOJArOTOBKU Ul OTAEIBHBIX T'PYII Pa3iIMyHOU CIOp-
THBHOW HAIIPABICHHOCTH.

Mopnyas 1. OcHOBBI IOCTPOEHHUSI 0310POBHTEJBbHOI TpeHHMPOBKH. Teopermyecko-
MeTOoUYeCKHe OCHOBBI (pM3M4ecKoi KyJbTYPhbl U CIIOPTA.

1. O3znmopoBuUTENbHAS HAMPABICHHOCTh — KaK BOKHEHIINN MPUHIIUT CUCTEMBI (PU3HUECKOTO
BocriuTanust. OCHOBBI TOCTPOEHUS 03/TOPOBUTEIHLHON TPEHUPOBKH.

2. OU3KyIbTYPHO-03JOPOBUTEIbHBIE METOJIUKH U CUCTEMBI.

3. OrieHKa COCTOSIHUSI 3J0POBbS M (PU3HUECKOW TOTOTOBIEHHOCTH 3aHUMAIOITUXCS (HU3H-

YECKOH KYJIBTYPOU U CIIOPTOM.

Moayasb 2. /IBUrare/ibHble BO3MOKHOCTH 4YeJI0BEKAa — BOCIIMTAHNE (PU3HYECKHUX Ka-
yecTB. BOCK I'TO.
1. [TosiBnenne n BHenpenue komrekca ['TO
2. Bocnuranue ¢usndyeckux kauecTB oOyyaromuxcst (OTJeNbHbIE KaueCTBEHHbIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXHOCTEH YeI0BeKa).

Mopayas 3. MeToanka OpraHM3aluy ¥ NPOBeCHUs] CIIOPTHBHBIX COPEBHOBAHUI 1
(pHU3KYIbTYPHO-MACCOBBIX MEPONIPHUSATHIA.
1. XapaKTepuCTUKa CIIOPTUBHBIX COPEBHOBAHUN U (PU3KYIBTYPHO-MACCOBBIX MEPOTPUSATHIA.
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2. ®denepanpublii 3akoH oT 04.12.2007 Ne 329-03 «O ¢usndeckoil KyiabType U CIIOPTE B
Poccuiickoit ®enepaunny». OpraHnusanus CHOPTUBHBIX MEpONpUATUN. VIHBEHT-MEHEIKMEHT B

cropTe.

3. OcHoBHbIe TOHATHS dTHKH criopta. Fair Play. [Ipodunaktuka HapylieHuid CHOPTUBHOM
aTukH (0opbba ¢ gonmHroM B ciopte). BAJIA.
4. O0beM yueOHOH TUCHHUILINHBI (BADUMATUBHbIN KOMIIOHEHT)

B aka- CemecTpbl
Bun yueOHOM paboTh JIeM. I ] Il v V Vi
qacax
OO01asi TPy10€eMKOCTh U CHUIIIHHBI 110 328
y4eOHOMY IIaHy
Konraktnas patdora (KP): 328 32 66 66 66 66 32
[Ipaktuueckue 3ansatus (I113) 328 32 66 66 66 66 32
Bua uTOoroBoro KOHTpoOJIs: 3a- | 3a- 3a- 3a- | 3a- | 3a-
3a4eT / IK3aMeH YeT | 4er YeT YeT | 4Yer | 4Yer
B actp CemecTpbl
Bun yueGHO# paboThI qacax I I i v \Y Vi
OO0masi Tpy10€eMKOCTh M CHUIIIUHBI 110 246
Y4eOHOMY IJIAHY
Konrakrhas padora (KP): 246 25 49 49 49 49 25
[Tpaktryeckue 3ansatus (I13) 246 25 49 49 49 49 25
Buja uroroBoro KoHTpoJIs: 3a- 3a- 3a- 3a- 3a- 3a-
3a4eT / IK3aMeH 4yer | der qer 4yeT | 4Yer | uer

AHHOTanusA padoyeil NPOrpaMMspl JUCHHUILIMHBI
«Bblunc/uTeIbHAS MATEMATHKA B TEXHOJIOTUH MATEPUAJIOB U IPUOOPOB 3J1€KTPOHHOM
TeXHUKH M HAaHOdJIeKTpoHuKw» (b1.B./[B.1.1)

1. Heaun u 3aaa4M TUCHHUILIHHBI

Leas mporpamMMmspl: Hay4uThb CTYJIEHTOB TEOPETHMUYECKHUM 3HAHMSIM M NPAKTHUYECKUM
YMEHUSIM U HaBBIKaM HCIIOJIb30BAHUSI COBPEMEHHBIX MAaTEMAaTHYECKUX METOOB C MPHUMEHEHHEM
nakeTa MaremaTuueckux nporpaMMm MATLAB s perneHus mupokoro Kpyra 3afgad BbIYUCITH-
TEJIBbHON MaTEMaTUKH.

Ilenpto HacTOsIIErO Kypca sBIseTCs 0OydeHHe ciymareiaeidl COBPEMEHHBIM MEeTOoJaM
pacueToB, pacueTHBIX MCCIEAOBAHUN, aHAJIN3a, ONTUMH3AIMH [TPOLIECCOB MHKEHEPHBIX 3a]1ad C
UCIIOJIb30BaHUEM IaKeTa MaTeMaTtniyeckux nporpamm MATLAB
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCIHIIUHBI

N3yuenne AuCHUIUIMHBI TpU noArotoBke mo HampasieHuto 18.03.01 «Xumuueckas
TEXHOJIOTHS» 10 MporpaMMe OakanaBpuaTa «XHUMHUYECKas TEXHOJIOTUSI MaTepHalioB U MPUOOPOB
AIIEKTPOHHON TEXHUKU M HAHOIJIEKTPOHUKHU» CIIOCOOCTBYET (HOPMUPOBAHHIO CIEAYIOIIUX KOM-
TIETEHITHI

IIpogheccuonanvhuix:

CIOCOOHOCTBIO TUIAHUPOBATH W MIPOBOJIUTH (PU3MUYECKHE W XUMUYECKHE DKCTIEPUMEHTHI, TTPOBO-
IUTHh 00pabOTKY WX Pe3yJabTaTOB W OLIEHUBATH TOTPEITHOCTH, BBIIBUTATh TUIIOTE3bl U yCTaHAB-
JMBATh TPAHUIBI UX TPUMEHEHUS, IPUMEHATh METOIbl MATEMAaTUYECKOTO aHAJIM3a U MOACIHPO-
BaHUS, TCOPETUYECKOTO M SKCIIEpUMEHTaIbHOTO HecienoBanus (ITK-16);

B pesynbrare u3ydeHus: AUCHUIUIMHBI CTYIEHT JTOJDKEH:

105



3namo:

(UBUKO-XMMHYECKHUE U XUMUKO-TEXHOJIOTHYECKUE 3aKOHOMEPHOCTH MTPOTEKAHUS TIPOIIECCOB
M3MEHEHUS arperaTHOTO COCTOSHUS Mapo(Ta30)-KUIKOCTHBIX CUCTEM, PEAKTOPHBIX MPOIIECCOB U
OCHOBHBIX ITPOIIECCOB Pa3/IeJICHUs XUMUICCKON TEXHOJIOTHH;

METO/Ibl U AITOPUTMbI KOMITBIOTEPHOTO MOJICIMPOBAHUSI OCHOBHBIX ITPOILIECCOB XUMUYECKOM
TEXHOJIOTHH U TEXHOJIOTMYECKUX CXEM XUMUYECKUX ITPOU3BOJICTB,;

MIPUHITUIIBI IPUMEHEHHS METOI0JIOTMH KOMITBIOTEPHOTO MOACIIUPOBAHUS XUMHUKO-
TEXHOJIOTHYECKHUX IMPOIIECCOB MPHU aBTOMATU3UPOBAHHOM MPOEKTUPOBAHUN U KOMITBIOTEPHOM
YOPaBJICHUU XUMHUUYECKUMU TPOU3BOACTBAMMU.

Ymemes:

pemaTh 3a/1a4yu KOMIBIOTEPHOTO MOJEIMPOBAHUS IIPOLIECCOB Mapo(Ta30)->KUIKOCTHBIX paBHOBE-
cuii, abcopOmuu, TUCTHIUISAINN, PEKTU(PUKAIIUN 1 KUAKOCTHON SKCTPAKIINY;

MPUMEHSTh MOJIyY€HHBIC 3HAHUS NP PEIICHUH MTPAKTHUECKUX 3a7a4 KOMIBIOTEPHOTO MOIEIH-
pOBaHUS OCHOBHBIX MPOIIECCOB XUMHUECKOU TEXHOJIOTHH M TEXHOJIOTUYECKUX CXEM XUMHUECKUX
MIPOMU3BO/ICTB.

Bnaoemo:

METOIaMH MPUMEHEHHS CTaHAapTHBIX IMaKeTOB NpuKiIaaHbIX nporpamm (I1I1IT) n maketoB
moenupyromumx nporpamm (IIMII) ans monenrpoBaHUs OCHOBHBIX MPOIECCOB XMMHUECKOMN
TEXHOJIOTHH M TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB.

3. Kparkoe conep:xaHue TUCIUTILTAHBI

Beenenue. Llenu u 3anaun kypca. Kparkuii uctopryeckuii O4epk pa3BUTHs OTEYECTBEH-
HOM ¥ 3apy0eKHOM BBIUMCIUTEIHHOM MaTeMaTHKU. OCHOBHBIE 3Talbl Pa3paOd0TKH M peain3arii
ITOPUTMOB Ha KOMIIBIOTEPaX.

Moayasb 1. BeruuciaurenbHass matemaTuka. OCHOBHbIE 3TAMNbl: pa3padoTKa U pea-
JU3alus AJIrOPUTMOB Ha KommbloTepax. Cucrema komnbloTepHoii matematuku (CKM)
MATLAB nuis1 penieHusi 3a1a4 BbIYMCIUTEIbHOH MATEeMATHKH.

Tema 1.1. Co3znanne M-nporpamMm M 0CHOBHBLIE onnepaTopbl M-sI3LIKa NPOrpaMMHPOBAHNSA
MATLAB. BapuaHThbl cTpYKTYphI IporpamMM Ha MATLAB.

Opranuzanus padoyero crosa Desktop Layout;

Ocunosubie oneparnu B8 Command Window;

OcHosuble onepanuu B Editor;

JluneiHO opraHu30BaHHas MporpaMMma (aJaropuTMm);

BeTBjieHUs C OTHUM YCIIOBHEM, HECKOJIBKAMH YCIIOBUSIMH, BIIOXKEHHBIC, CO CIIUCKOM YCIIOBHH. if,
switch; moruueckue oneparuu and, or, not;

[{UKnBl CO CUETYUMKOM, C NPEAYyCIOBHEM, C TOCTYCIOBHEM, C IpPEpPhIBAHUEM IOJHBIM U
MPEPHIBAHNEM YaCTUYHBIM, C 3aJaHHBIM IIarOM CYETYHKA, C OTJAEIBbHBIM OTCUETOM HWTEpaIuii;
for, while, break, continue; ¢ BbeI3oBOM (QyHKIIHII; ¢ Tuasorom ¢ mois3oBareiem B Command
Window u B cienManbHBIX AUAI0TOBBIX OKHAX;

Tema 1.2 CTaHgapTHbIE M HeCcTAHIAPTHBIE GVHKIMH M-3bIKa MPOrPAMMHPOBAHUSA H 0C-
HOBHbIE pemaresn (solvers) MATLAB.

OynKIMY ¢ rpadUuecKUM BBIBOJIOM pe3ysibTaros; plot, subplot, surf, mesh, polar;

OyHKIMYU ¢ YHCIOBBIM BBIBOJIOM pe3ysibTatoB B Command Window;

OYHKIINH C 3aMUCHI0 PE3yIbTAaTOB B (aiil;

OYHKINH, BIOKEHHBIC B TTIABHYIO () YHKITHIO;

DYHKIUU C TEPEMEHHBIM YHCIIOM apTyMEHTOB;

OYHKIIMH, BRI3BIBAIOIIIE IPYTYIO (QYHKIIMIO, UMSI KOTOPOU TIEpeaHo KaK apryMeHT;

Moayas 2. Bektopsl 1 MaTpuubl. CucTremMa JIMHEHHBIX aJredpan4ecKux ypaBHEeHUH
(CJIAY).

Tema 2.1. O0paTHasi MATPUIIA. YMHOKEHHE MATPHIL
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Omnepatop inv;
Omneparopsr Strcat, int2str, numa2str;
Omnepatopsl length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Onepatops! rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTo/1 NIPOCThIX UTEPAIIHIA.
Omneparopsi linsolve, rank, eig;
Tema 2.3. O0YCJIOBJIEHHOCTh ccTeMbl. YUK CJ10 00YCJI0BJIEHHOCTH.
Onepatopsl cond, rcond;

Moayas 3. O6padoTka pe3yabTaTOB U3MepeHHsl OAHOM BeJnuuHbl. [Ipudaunxkenue
GyHkumnu
Tema 3.1. Kputepuii CTbl01€HTA.
Omneparopsi polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnosinusi.
Omneparopsr interpl, linear, spline, nearest;

Moayanb 4. UncjieHHOe HHTErpUPOBAHUE
Tema 4.1. MeTo1bl IPSIMOYI0JIbHUKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl Tpanemnuii
Omnepatop trapz;
Tema 4.3. Metoa CumincoHa
Omnepatop quad, int;
Tema 4.4. Meton HoloTona-Koteca 8 mopsiika
Omneparop quads;

Monayas 5. YpaBHeHHe ¢ OAHUM HEU3BECTHBIM
Tema 5.1. MeToa 1e1eHUS NIOI10JIaM
Omneparopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omnepatops! roots, poly, fzero;

Mopnyasb 6. CucreMa HeJIMHEHHBIX YPaBHEHUI
Tema 6.1. Meton HoloTona-Padcona
Omneparopsi Solve, diff, subs;
Tema 6.2. MeTo1 NPOCTHIX MTEPALMIA.
Omnepatopsr simplify, collect, pretty;

Moayab 7. OnHOMepHAasi ONTUMM3AIUS
Tema 7.1 MeToabl 0IHOMEPHOH ONTUMH3ALMHU
Omneparopst fminbnd,;

Moayanb 8. MHOroMepHasi ONTUMM3 AU
Tema 8.1 MeTo1bl MHOTOMEPHOH ONITHMHU3ALNH
Omneparopsl fminsearch, linprog, fmincon;

Monayas 9. Inddepenuuaibubie ypaBHEeHUS
Tema 9.1 Metoanl pemienusi AuddepeHnnanbHbIX YPaBHEHHIA.
Onepatops! dsolve, diff;

3ak/royeHue. 3aKII0UUTEIbHAS JIEKIUS 10 MOABEICHUIO UTOTOB Kypca.
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4. O0beM TUCHUIJIMHBI 1 BHAbI Y4e0HOI padoThl

O6beMm
Bun yuebHoM paboThI B 3aueTHBIX enu- | B akamemmueckux

HUIAX qacax
OO0mas TpyA0eMKOCTh TUCIUIIJIHHBI 3 108
1o y4eOHOMY IJIAHY
AyIUTOPHBIE 3aHITHS: 0,89 32
Jlexknun
JlaGopaTopHbie pabOThI 0,89 32
CamocTosiTesibHasi padora (CP): 2,11 76
IToaroroBka K 1abopaTopHBIM paboTaM 1,055 38
CaMocCTOsATeIbHOC U3YYCHHE PA3/ICIIOB Kypca 1,055 38
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3ader

O6beMm
Bun yueOHoii paboTh B 3aueTHBIX enu- B actpanomuue-

HUTAX CKHX Yacax
O01as Tpya10eMKOCTb U CIUNIIHHBI 3 81
10 y4e0OHOMY ILIAHY
AyIUTOPHBIE 3aHITHS: 0,89 24
Jlexuun
JlaboparopHbie pabOTHI 0,89 24
CamocrositeabHasi padora (CP): 2,11 57
[ToaroroBka K 1a00paTopHBIM paboTam 1,055 28,5
CaMocTosATEIbHOE N3YUYEHHE PA3AEIOB Kypca 1,055 28,5
Buja uTOroBoro KOHTpoOJIsi: 3a4eT / IK3aMeH 3ager

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUMUILIHHBI
«Inckpernas marematuka» (b1.B./1B.1.2)

1. leau u 3aaa494 JUCHMIJIMHBI

Heab0 TUCHUIIUHBI SIBISIETCS (OPMUPOBAHUE Y CTYJCHTOB CHCTEMbI OCHOBHBIX MOHSI-
THI, UCHOJIB3YEMBIX I MOCTPOEHUS BAKHEHIIMX MATEMATHYECKUX MOJIENEH, U MareMaTuye-
CKHX METOOB JJIsl OIIMCAHUSI PA3JINYHBIX IIPOLIECCOB.

2. TpeOoBaHusl K pe3yJibTaTaM OCBOEHMS AUCHUTIIHHBI

Nzydenue kypca JIUCKpeTHON MaTeMaTUKH NP MOATOTOBKE OakalaBpOB IO HAMpaBJe-
Huto 18.03.01 Xumuyeckasi TEXHOJIOTUsA, NPOPHIb «XHMHYECKAsH TEXHOJIOIHS MATEPUAJIOB
U NPUOOPOB 3J1EKTPOHHOI TEXHUKH U HAHOIJIEKTPOHUKU» CIIOCOOCTBYET MPHUOOPETEHHUIO
CIEAYIOIMX KOMIETECHIINM:

2.1. IIpodeccuonanbHble:
- CIMOCOOHOCTHIO TUIAHUPOBATH U TTPOBOJUTH (PU3UUECKUE U XMMHUYECKUE IKCIIEPUMEHTHI, PO-
BOJUTH 00pabOTKY UX Pe3yIbTaTOB U OLIEHUBATH MOTPEIIHOCTH, BBIIBUTATh TUTIOTE3bI U YCTa-
HAaBJIMBATh I'PAHHUIIbI UX TPUMEHEHUS, IPUMEHSATHh METO/Ibl MATEMAaTUYECKOTO aHAIN3a U MOJIEe-
JMPOBAHUS, TEOPETHUECKOTO U IKCIIepruMeHTalbHOTO uccienoBanus (I1K-16).

B pe3yabTare u3yyeHusi AMCHUIIMHBI CTYAEHT H0JI2KEeH
3HATH.
-OCHOBHBIE MOHATUSA U METOJIbl TUCKPETHOW MAaTEMATHKH, MAaTEMaTUYECKUX METOJIOB PEIICHUS
npoecCHOHANBHBIX 3a/1au.
YMeTb:

108




- IPUMEHATh MaTEMATUYECKUE METO/IbI TP PELLICHUH THIIOBBIX MPO(EeCCHOHAIBHBIX 3a/1a4.
BJIAJIeTh!

-METOJaMM ITOCTPOEHHUS] MAaTeMaTHMYeCKOW MOJENIN THUIOBBIX NPOPECCHOHATIBHBIX 3a1ad U CO-
JIepKaTeIbHON UHTEPIPETALUMU TOJIYyYEHHBIX PE3YJIbTAaTOB.

3. Kpartkoe cogep:xanue JTUCUMIIIIMHbBI
4 CEMECTP

1. BBeaenue.

Ponp  nmuckperHol MaTeMaTMKM TpPH  pa3pabOTKe MW OIKCIUIyaTallil  XHUMHUKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOpPMHU MHOKECTB U ajiredpanyecKkue CTPYKTyphbI.

BBeznenue B AUCKpeTHYIO MaTeMaTUKy. Poib JUCKpeTHONH MaTeMaTHKH MpH pa3paboTKe U
AKCIUTyaTallMl XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLICHUsI U (QyHKIMHU. 3aja-
HUE MHOXECTB U OCYIIECTBJIEHUE onepanuii Hax HUMH. CriocoOsl 3aganus. Onepauuu oobeau-
HEHUS, IEpeCceueHus], Pa3HOCTH, JONOJHEHUS U IeKapTOBa MPOU3BEACHMSI. AKCHOMAaTHKa TEOPUHU
MHOXecTB. Anredpa Kantopa. Munumusanus npejacraBieHuil MHOXecTB. [luarpammsl Ditnepa-
Benna. bunapusie otHomeHusi. CriocoObl 3a1aHNsl OMHApHBIX OTHOIIEHUH. CBOMCTBAa OMHAPHBIX
oTHoweHUH. Pa3ouenus. OTHOLIEHUs 3KBUBAJIEHTHOCTH U nopsaka. [IpencraBieHue N-apHbIX
OTHOLIEHUH OuMHapHbIMHU. AnreOpa oTHoweHuil. OyHkuuu. MHbeknus, cropbekuus U OueKus.
Anrebpanueckue cTpykTypsl. [lomyrpynmel. Monounsl. ['pynmel. [Hoarpynnsl. [uxnnueckue
rpynnsl. ['pynnsl noacranoBok. M3omopdusm rpynn. CmexHble Kiaccsl no noarpymnmne. Hop-
ManbHble fenutenu. @axrop-rpynnel. Konbua: onpenenenus, cBoiictsa, npuMepsl. [Tos.

3. DJleMeHThI Teopuu rpagos.

I'padpl. 3amanue u xapaktepuctuku rpadoB. Bunel rpados. [loarpadsl. Matpuiisl
CMEXHOCTH U nHUuAeHTHOCTH. CTenenu BepiinH. Mapupytel Llenu. [uknsl. PaccTosnne mex-
ny BepiminHamu. [uamerp u paguyc rpada. YHapHble 1 OMHapHbIe onepauuu Hax rpadamu. Jlo-
noyiHeHue rpada. YaaneHue u 100aBJICHHE BEPIIMH. YJaneHue u jnoOasieHue pedep. OTox-
nectBieHue BepuiuH. Pacmennenue BepmuH. OObenuHenue rpados. Ilepeceuenue rpagos.
Komnonents! cBs3HocTH. MocThl. BepiinaHnast u pedepHast cBS3HOCTh. CBSI3HOCTh OPHEHTHPO-
BaHHBIX Tpa(oB. AJITOPUTM BBIYHCICHHS CBSI3HOCTH. BHYyTpeHHss ycroitumBocTh. BepummHHOe
YHCIIO He3aBUCUMOCTU. PebepHoe umcio He3aBUCHUMOCTH. BepuimHHoe U pedepHOe MOKpBITHE
rpada. BremHss ycroitunBocts. Bepmmnaoe u pebepHoe yucio BHemHel yctoiunBocTy. Luk-
Jbl U pa3pes3bl. DUnepoBbl HMUKIBL. ['aMUIBTOHOBBI LUKIBL. [lmaHapHOCTH M yKiaaka rpagos.
I'panu mnockoro rpada. Packpacka rpados. Xpomarudeckoe uncio. ' unoresa 4eTelpex Kpacok.
Hepesws. Onpenenenusi. Croiicta. Teopema Konu. dynpamenTanbpHas cucreMa MukioB. OCcToB
HAauMEHBIIIETO Beca. YIOpsAJOUEHHBIE NepeBbs. bunapHbie nepeBps. JlepeBbs copTUpPOBKU. AJl-
TOPUTM IIOUCKA B IEPEBE COPTUPOBKH.

4. ByJseBbl pyHKuMU.

Anrebpa noruku. byness! pynkuuu. CriocoOsl 3aganus. byneBsl QyHKIMM 0THOM U ABYX
MEPEMEHHBIX U UX cBoiicTBa. @opmyibl OyneBoit anreOpsl. OCHOBHbBIE 3aKOHBI OyJIeBO anred-
pbl. DKkBUBaNEHTHOCTH (popmyi. [IpuHuun apoiictBeHHOCTH. COBEpILICHHbBIE JU3BIOHKTHUBHbBIE U
COBEpUICHHbIE KOHBIOHKTHBHBIE HOpMaibHble (OpMbl. CHCTEMBl AJIEMEHTAPHBIX OYJIEeBBIX
¢ynkuuii. OyHKIMOHATIBHO IOJHBIE CHCTEMBI 3JIEMEHTapHbIX OyneBbIx (yHKIui. ITpumeps
(GYHKIIMOHATIBHO MOTHBIX 0a3ucoB. BakHeimme 3aMKHYThIE Ki1acchl. Teopema 0 (GyHKIIHMOHATb-
HOU moiHOTe. MuHuMU3aus OyneBbX (yHKkuuMi. CokpalieHHas, TYNUKOBas U MHHUMAJIbHAS
dopmbl. Kapter Kapro. Mertoa coueranusi nHaekcoB u metoy Kyaitna. MuHuMu3aius KOHB-
IOHKTUBHBIX HOpPMaJibHBIX (GopM. O030p MpHIIOKEHHH NUCKPETHOW MareMaTuku. Pa3paboTka
3¢ (HEeKTUBHOTO MaTEMaTHYECKOI0, MPOTPAMMHOTI0, HH(OPMALIMOHHOTO U TEXHUYECKOTo obecrie-
YEHHsI HA OCHOBE METOJIOB IUCKPETHOW MaTEMAaTHKH.

5. Ucuuciienne BbICKa3bIBaHH M.
BBenenue B MatemaTnueckyto JIoruky. Kparkue cBeaeHHs U3 UICTOPUM MaTeMAaTUYECKOU
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jgorukd. Ponp MaTemaTuyeckoil JIOTMKM TpU  pa3pabOoTKe M OIKCIUTyaTalldd XHUMHKO-
TexHoyiornueckux cucrem. dopmanbHbie akcuomMaTH4yeckue cucteMbl. CHUMBOJIBI, BBIPAKEHUS,
dbopmyibl, akcuomsl. [IpaBuiio BeIBOJa, HETIOCPEICTBEHHOE CIIE/ICTBUE, BBIBO, TeopeMa. Jloruka
BbICKa3biBaHMit. Jlornyeckuii BoiBOI. Akcrombl. [IpaBuiio modus ponens. Teopema aeAyKIuu u
npaBuio cuuiorudma. llonmHora u HenporuBopeunBocTh. HezaBucumocts akcuom. Paszpemn-
MOCTh Teopuu. Jpyrue akcuomaruszauuu. [IpoBepka BHIBOJUMOCTH C MOMOIIBIO UCTUHHOCTHBIX
tabnui. Cexeniuu ['enniena. Monens mupoB Kpunke. Meton pe3osntoruii Poouncona. Meton
kiay3 Bonra. OO6parablit MeTog MacioBa (61aronpusiTHeIX HA0OpPOB).
6. UcunciieHue NpeIuKATOB U HeYeTKAA JIOTHKA.

Jloruka mpemukaToB. ABTOMAaTH3aIUsl JIOTHYECKOTO BBIBOAA. llepeMeHHbIe, (YHKIUH,
TEPMbl, IPEAUKATHI, KBAHTOPHI, popMyibl. ObmacTh aeicTBUS kBaHTOopa. CBOOOIHBIE U CBSI3aH-
HbIC epeMeHHbIe. HTeprpeTanuu, paBHOCHILHOCTE. Pacmo3HaBanue obmesnauynmoctu. [Ipo-
OyieMa pa3pemruMOocTi. AKCHOMBI U MIpaBUJIa BBIBOJA UCUUCIICHHS MIPEIUKAaTOB. Teopema AeTyK-
uuu. HempoTtuBopeunBOCTh U MOJMHOTA. BhIHECEHHE KBAHTOPOB M MpEIBApEeHHAss HOpMasbHas
dopma. CkynemMoBckHe cTaHaapTHbIe (GpopMbl. IpOpaHOBCKUI YHUBEPCYM U Teopema IpOpana.
[ToncranoBka u yHuHUKanms. MeToa pe3otonuii u ero noiaHorta. CTpateruu MeToJa pe3oiio-
uuid. J(u3ptoHkTel XopHa. [IpuHuun normyeckoro mporpammupoBanus. HeueTkre MHOXeECTBa.
Heuerkas noruka. IlosBinenue u cytb HeueTkocTu. Dopmanuzanusi HeueTKocTu. DyHKIUS Ipu-
HaJUIe)KHOCTU. JIMHrBUCcTHYECKas nepeMeHHad. Onepalnuu HaJl HEYETKUMU MHOkecTBamu. He-
yeTkas apupmernka. Meronsl aedaszzudukanuu. Heuerkne otHomeHus. CTaHIapTHBIC HEYeT-
Kue jorudyeckue onepauuu. Heuetkuit BeiBoA. CTEEHN UCTUHHOCTH U CTEIIEHU YBEPEHHOCTH.
Heuerkuii ananor MeTo1a pe30JIIOLUMI.

7. Koneunble aBToMaThl, MalmmHbl Thiopunra-Ilocra, cJio:KHOCTH BHIYUCIEHUIA.

DneMeHThl TeopuH aBToMaToB. [loHsATHE aBTOMATHOTO MpeoOpa3zoBaHUs HHPOPMAIUN H
KOHEYHOro aBTomara. CrocoOsl 3a1anust aBToMaTtoB. ABToMaTsl Munu u Mypa. [Iporpammuas u
amnmapaTHasi peaju3anus aBTOMaTOB. DKBUBAJECHTHOCTh U MUHUMU3AIMS aBTOMATOB. MalluHbI
Trropunra-Ilocra. @opmanuzanus MOHITUS alropuTMa M (opMaibHble MOJAETH alrOPUTMOB.
Mammuna TeropuHra: onpenenenus, cBoMcTBa, rpadsl nepexoaos. Mammna I[Tocra. [Iporpammsl
st mamuH. [IpoGnema pacnosnaBanus. [IpoGieMa oCTaHOBKU. ANTOPUTMHUYECKH Hepa3pelIn-
Mble TIpoOseMbl. CI0KHOCTh aJITOPUTMOB. Mephl CII0OKHOCTH. BpeMeHHast 1 eMKOCTHasi CI0XK-
HOCTb. ACHUMIITOTUYECKASI CIIOXKHOCTh, OPSJIOK CIIOKHOCTH, CIIOKHOCTh B CPEJHEM U B XYyJLIEM
cinyyae. Tpynanopaspemumsbie 3aaaun. HegerepmuaupoBannas mammnaa Treiopunra. Kinaccer P u
NP. NP-nonusie 3agaun. NP-nosnHoTa npo0iaeMbl BHITOTHUMOCTH (OPMYJ JIOTUKU BBICKA3bIBa-
Huil. O030p mpuiokKeHU mMaTemaThyeckoi soruku. HampaBieHus ucrosb3oBaHMs amnmapara
MaTeMaTHYeCKOH JIOTHKH B 3a/1a4ax MpakTtuiyeckor napopmaruku. Crnenudukaius u Bepudpuka-
1M TPOTrpaMMHO-ANMNAPATHBIX MPOEKTOB, JIOTHUECKOE IMPOrpaMMHUPOBAHUE, MOCTPOCHHUE OHTO-
JIOTUM, S3BIKU OOIIEHUSI MHTEJUICKTYaJIbHBIX areHTOB.

4. O0beM y4eOHOMH TUCIUTTHHBI

O6beM
Bun yuebHOM paboThI B 3auetHBIX enu- | B akamemuueckux

HHIIAX qacax
O0mas Tpy10eMKOCTh THCHMIIJIHHBI 3 108
1o y4eOHOMY IUIaHy
AyJAUTOpPHBbIE 3aHATHS: 0,89 32
Jlexuu
JlaGopaTopHble paboThI 0,89 32
CamocrositesibHas padora (CP): 2,11 76
[ToaroToBka K 1a00paTopHbIM paboTam 1,055 38
CamocTosITeIbHOE U3YUYEeHUE pa3/IesioB Kypca 1,055 38
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3auer
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O6beMm
Bun yuebHoM paboThI B 3aueTHBIX enu- B acTtpanomuue-
HUIAX CKHX 4acax
O01mas Tpya10eMKOCTb 1N CHUNITHHBI 3 81
1o y4eOHOMY IJIAHY
AyYAUTOpPHBIE 3aHATHS: 0,89 24
Jlexknun
JlaGopaTopHbie pabOThI 0,89 24
CamocrositeasHas padora (CP): 2,11 o7
IToaroroBka K 1a00paTopHBIM paboTaM 1,055 28,5
CaMocCTOsATeIbHOC U3YYCHHE PA3/ICIIOB Kypca 1,055 28,5
Bua uToroBoro KOHTpoJIA: 3a4er / IK3aMeH 3ader

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUILIHHBI
«XHMHYeCcKasi KHHETHKA NMOJTyYeHUsl MaTepuaioB jieKTponHoi Texuukn» (b1.B.JIB.2.1)

1. lesb AUCHUNUIMHBI — OBJIAJICTh 3HAHUSMHU 00 OCHOBHBIX KMHETHUYECKUX 3aKOHOMEP-
HOCTSX IPOTEKAaHUSI XUMUYECKUX MPOLIECCOB, MYTSIX BBISBICHUS] METOJIOB, MO3BOJISIOLUIUX yCTa-
HAaBJIMBATh NPUPOAY CKOPOCTh-ONPEIEIAIOIIEH CTaIUU U JENIaTh BbIBOJABI O BO3MOXKHOM MeXa-
HU3ME PEeaKI1H, TIOHUMAaTh POJIb KaTaln3a JUIsl XUMUYECKOW TEXHOIOTHH.

2. B pe3yabrare m3y4eHHs Kypca «XMMH4YeCKasd KHHETHKA MOJYy4YeHHs MaTepHasioB
3J1eKTPOHHOM TEXHUKI CTY/ICHT J0JIKeH:

Obaaoams crnenyromumu npodeccuonanbHbiMu KoMieTeHusamu (I1K):

—  CIIOCOOHOCTBIO TUIAHHPOBATH W MPOBOAUTH (U3UYECKHE U XHMHUYECKHE IKCIEPUMEHTHI,
IPOBOAMUTH 00pabOTKYy UX PE3yJbTAaTOB U OLIEHUBATh MOTPELIHOCTH, BBIIBUTATh TUIIOTE3bI U
YCTaHABJIMBATh IPAaHULIBI UX IPUMEHEHNUS, IPUMEHATh METO/IbI MAaTEMATUYECKOTO aHAJIN3A U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCIepruMeHTanbHoro uccienosanus (I1K-16);

— TOTOBHOCTBIO MCIOJb30BATh 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUM Ul pelieHHs] BO3HU-
KaoIUX (PU3MYECKHUX 33734, CAMOCTOSATEIBHOIO NpUoOpeTeHHsl GU3NUecKUX 3HAHWM, A
MOHMMAaHHUS PUHILIUIIOB paboThl MPUOOPOB M YCTPOICTB, B TOM YHCJIE BBIXOJAILIMX 3a Mpe-
JIeJTbl KOMIIETEHTHOCTH KOHKpeTHOro Harpasienus (I1K-19).

3nams:

— OCHOBHbIE KHHETHUUYECKNE 3aKOHOMEPHOCTH IIPOTEKAHUS XMMUUECKUX PEAKLINN;

— TEOpUH XUMHUYECKOW KMHETUKHU, IIyTH TEOPETUYECKOr0 pacuera CKOPOCTEH XMMHUYECKUX pe-
aKLIMH U OTPAaHUYEHHS B IPUMEHUMOCTH PACYETHBIX METO/IOB;

— OCHOBBI TeOpUH (POTOXUMHUECKUX M LEMHBIX peakluil, peakuuii B pacTBOpax. 0COOCHHOCTH
UX CTAUIHOIO NIPOTEKAaHUS U YCIOBUS OCYUIECTBIICHUS;

— OCHOBHBIE Y€pPThl TOMOTE€HHOTO M TE€TEPOTr€HHOr0 KaTajau3a, MPUUYMHBI YCKOPEHHUS] XUMHUYe-
CKOTr0 IpoIecca B IPUCYTCTBUM KaTaau3aTopa.

Ymemn:

— TPUMEHATH TEOPETUYECKHE 3HAHMS U SKCIIEPUMEHTAJIbHbIE METO/IbI HCCeA0BaHus (husnye-
CKOM XUMUH JUIsl pEIlIeHUs] BOIIPOCOB, BOSHUKAIOUINX MPU U3yUYEHUU KMHETUKU XUMHYECKHUX
peaxkLuii;

— HaXOAWUTh CKOPOCTh M YCTaHABJIMUBATh MOPSIOK XUMUYECKON peaKkinu;

— TPOBOAMUTH AHAIU3 M KPUTHYECKH OLIEHWBATH IMOJTYYEHHBIE SKCIIEPUMEHTAJIbHBIE JaHHBIE,
000011aTh 1 enaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoemp:

— 3HAHUAMU OCHOBHBIX 3aKOHOB XMMUYECKON KUHETHKH, BIUSHUS Pa3IMUHBIX (AKTOPOB (TEM-
NepaTyphbl, JaBICHMS, KaTaJu3aTopa) Ha CKOPOCTh XUMHUECKOMN pEeaKlinu.
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— KOMIUIEKCOM METOJOB OIIPEIEICHHUS NTOPSIKA U CKOPOCTH PEaKLIUN;
— TOIXOJAaMH JJIsl yCTaHOBJICHMs JIMMUTHUPYIOLIEH CTaJud U MEXaHW3Ma M3y4acMOM XUMHUYE-
CKOM peaxiuu.

3. Kparkoe coaep:kanue TUCHUIIAHBI

Xumuyeckas KHHeTHKa. CKOPOCTh XMMHUYECKOW PEAKIUHU, KOHCTAHTa CKOPOCTH, MOPsI-
JIOK M MOJIEKYJISIPHOCTD peakuuu. Kunetnka HeoOpaTUMBIX peakiuii 1-ro, 2-ro, 3-To 1 HyJIEBOTO
nopsakoB. JluddepeHunanbHble ¥ MHTErPAIbHBIE METOJbl ONPEAETICHUs MOpPSJKAa PEeaKIHH.
Crnoxnple peakuuu. [IpuHIMI HE3aBUCUMOTO MPOTEKAHMs >JIEMEHTapHBIX peakuuid. OOpatu-
MbI€, MapajuleNIbHbIE U IOCIENI0BATENIbHbIE peakuuu 1-ro nopsanka. [IpuHoun numuTHpyomen
CTaJUy IOCIEA0BATEIIbBHON XUMUYECKON peakuuu. MeTox KBa3UCTallMOHAPHBIX KOHLEHTpaLUH,
o0nacTe NpuMeHeHus. BinsHue temnepaTypbl Ha CKOPOCTb PEAKIMHU, IPUOIMKEHHOE IIPAaBUIIO
Bant-T'odda. YpaBuenue Appennyca, nuddepeHunanbas 1 HHTerpaibHble (OpMbI ypaBHEHHS.
OKcIoHeHIMallbHas popMa ypaBHEHMsT AppeHuyca. DHEprusi akKTMBALUU M INPEIIKCIOHEHIIU-
AJIbHBIM MHOKHTEIIb.

Teopun XUMHUYECKOW KMHETUKH: TEOPUs aKTUBHBIX COYJApPEHUN U TEOPHs MEPEXOJHOrO
coctrosaus TIIC (akTuBupoBanHOro KoMmiuiekca). OcHoBHbIe nojoxkenus TAC, MexaHU3M aKkTH-
BaluK Mojekyn. Koncranra ckopoctu OumonekyisipHoi peakiuu. GU3ndeckuil CMbICT IpeadK-
CIHIOHEHLIMAJIBHOTO MHOKUTEJIS M SHEPTUU aKTUBALIUK B paMKaxX TEOPUU aKTUBHBIX COYAapEeHUM.
Crepuyeckuii paxkTop, HEOOXOAUMOCTh €ro BBEACHUS B KUHETUYECKOE ypaBHEeHUe peakuuu. [o-
CTOMHCTBA U HEJIOCTATKH TEOPUH aKTUBHBIX COydapeHUi. MexaHu3M MOHOMOJIEKYJISIPHBIX Ia3o-
BbIX peakiuil B pamkax TAC. Cxema JIunnemana. Teopust nepexoHOro cOCTOSHUS (aKTUBHPO-
BaHHoro kommiekca) (TIIC win TAK). OcHoBuble nonoxenus TIIC, kuneTnueckast cxema pe-
aKIMUA. AKTUBUPOBAaHHBIM KOMIUIEKC U €ro CBOMCTBA. [I0BEpXHOCTh NMOTEHUMAIBHON SHEPIUU.
Koopaunara peakiuu, npouiab MyTH peakluu, SHEPrus aKTUBALUUHU. DHTAJIBIUS U SHTPOMMS
akTuBalMu. McTonkoBaHue MpeIdKCIOHEHIIMATbHOIO MHOXHTENS U CTepUUecKoro (axropa B
paMKax TEOpPHUH MEPEXOTHOTO COCTOSIHUS. JIOCTOMHCTBA U HEAOCTATKU TEOPHH.

DOTOXMMHUYECKHE peaKIMU. XUMHUYecKhe U (HOTOPU3NUECKUe CTaAUM, BTOPHUHBIE TPO-
neccol. Knneruka doroxummuueckux peakiuil. CeHCHOMIM3MpoBaHHbIe (POTOXMMHYECKHE peak-
muu. LlenHble peakiuy, MEXaHU3MBbI 3apOXKACHUS, Pa3BUTHUS U oOpbIBa 1enu. Hepa3BeTBieHHbIE
U pa3BETBIICHHBIEC IIEMHbIE peakuuu. BeposTHOCTHas Teopus pa3BETBIECHHBIX peakuuid. [Ipe-
JIEJIbHBIE SIBJICHUS B LIETIHBIX pEakLUsAX, HW)KHUN U BEpXHMH mpezenbl BociuiameHenus. . Oco-
OEHHOCTH NMPOTEKaHUsI XMMMUYECKUX peakuui B pacTBopax. Knerounslit addexr. Kunernueckas
cxeMa MpoTeKaHUs OMMOJEKYJSIpHOW peakuuu B pacTBope. IIpenenbHble ciiyuyan MpoOTEKaHUs
peakuuu. beictpole (Auddy3nOHHO-KOHTPOIUPYEMBIE) peakiuu, AU(PPY3HOHHBIN Tpeaen KOH-
CTaHTBl CKOPOCTH peakuuu. YpaBHeHHe bpencrena-boeppyma. KuHeTnka MOHHBIX peakuuil B
pacTBopax. BnusiHMe HOHHOM CHIIBI pacTBOpa Ha CKOPOCTb PEaKIMi ¢ yyacTHeM HOHOB. Makpo-
KuHeTHKa. Poib quddy3un B KHHETHKE TeTepOTeHHBIX peakuuii. Pa3miuHble pekuMBbl MpOTeKa-
HUS peakinii (BHEIIHsISI KWHETUYECKast 001acTh; 00JaCTH BHENTHEH U BHYTpeHHEHW nuddy3un).

Karanu3s. 'omoreHHsiii 1 reteporeHHbIi kaTtann3. OCHOBHBIE 3aKOHOMEPHOCTH KaTaJIUTH-
yeckux peakuuil. BnusHue katanuzaropa Ha TEpMOJMHAMHYECKHE U KUHETHUYECKUE MapaMeTpbl
peakiuu. CelneKTUBHOCTh KaTalu3aTopa, KaTaIMTHYECKash aKTUBHOCTb. ['OMOTEHHBIN KaTanus.
CIATHBIN W pa3/ieIbHBI MEXaHU3MbI KaTAITMTUYECKOTO ACHUCTBUSA. DHEPreTUUECKHE JUarpaMMbl
B3aMMO/ICHCTBUS peareHToB C Kartaiau3atopoMm. OO U crienupuuecKuil KUCI0THO-OCHOBHOM
katanu3. Katanus xoMIiekcaMu nepexoaHbIix meTauioB. depmeHTaTuBHbBIN KaTanus. ['erepo-
TeHHBIH KaTanu3. THUIIBI TeTepOreHHbIX KaTaau3aTOpOB. 3aKOH JEHUCTBYIOIIMX ITOBEPXHOCTEM.
KuneTnka rereporeHHsix peakuuil. Teopun karamusa.
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4. O0beM yueOHOM JUCUMIIJIMHBI

Buawbl yueOHoii padboThl

B 3a4Y€THBIX

B aKaaceM. Ja-

eIMHALIAX cax
O01mas TpyA0eMKOCTb IUCHUILIHHBI 110 y4e0HOMY 50 180
IUIAHY ’
AY/JAUTOPHBIE 3aHATHSL: 1,78 64
Jlexumn (Jlek) 0,89 32
[Tpaktuaeckue 3anrstust (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80

Buj koHTpOJIS: 3a4eT / IK3aMeH

sk3ameH (1,0)

sk3ameH (36)

Buabl yueOHoii padboThI

B 3a4Y€THBIX

B aCTPOHOM.

eTUHHIAX yacax
OO0mas TpyA0eMKOCTh JUCHUILIUHBI 10 Y4eOHOMY 50 135
TIAHY ’
AyYAUTOpPHBIE 3aHATHS: 1,78 48
Jlexmu (Jlek) 0,89 24
[Tpaktuyeckue 3anstus (I13) 0,89 24
CamocrositesbHasi padora (CP): 2,22 60

Buj koHTpOJIS: 3a4eT / IK3aMeH

sk3ameHn (1,0)

K3amen (27)

AHHOTanus padoveil NPOrpaMmbl AU CHUIIITHHBI
«Pu3nvecKkasi XHMHUSI MaTePHAJTIOB YIeKTPoHHOH TexHukn» (b1.B./1B.2.2)
1. Heab AMCUMNJIMHBI — 03HAKOMHUTHCA C TEPMOJUHAMUYECKON TEOPUEN PACTBOPOB JJICK-

TPOJIUTOB U SJICKTPOXUMHUYCCKUX ueneﬁ (FaJ’ILBaHI/ILIeCKI/IX BHGMCHTOB), IIOHATH OCHOBHBIC KMHC-
TUYCCKHUE 3aKOHOMCPHOCTH IMPOTCKAHUSA XUMHUYCCKUX IMPOLCCCOB, pOJb KaTajln3a IJIA XUMHYC-
CKOM T€XHOJIOTHH.

2. B pe3yjibTaTe H3y4YCHUHA Kypca «Duznyeckas XUMHS mMaTepuajioB 3J'leKTp0HHOﬁ

TEXHUKMW» CTYACHT Q0J/IZKCH:

Obnadams cnenyrouumu npodeccuoHabHbiMu komneTeHusaMu (I11K):
CIIOCOOHOCTBIO TJIAHUPOBATh W MPOBOJUTH (UINYECKUE U XUMHUYECKHE SKCIIEPUMEHTHI,
MIPOBOAMTH 00Pa0OTKY MX PE3yJIbTATOB M OIICHUBATH TIOTPEITHOCTH, BBIBUTATh TUIIOTE3HI U
YCTaHABIMBATh IPAHUIIBI UX TPUMEHEHHUS, TPUMEHSITh METO/IbI MAaTEMaTUYECKOTO aHalln3a U
MO/JICITUPOBAHHUS, TCOPETUIECKOTO M SKCIIEpuMeHTaIbHOr0 recieaoanus (ITK-16);
TOTOBHOCTBIO MCIOJB30BaTh 3HAHMSI OCHOBHBIX (PM3WYECKUX TEOPHId ISl PEIIeHUs BO3HU-
KaImuX (U3NYecKux 3a1ad, CaMOCTOSATEIBHOTO MpUoOpeTeHHs (PU3MUeCKUX 3HAHUM, A
MMOHMMAaHHUS TTPUHIIAIIOB pa0OThI MPUOOPOB U YCTPONCTB, B TOM YHUCIIC BBIXOJSIIUX 3a TIpe-
JIeNTbl KOMIIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19).

3namo:
OTIIMYHUTETbHBIE OCOOEHHOCTH B MOBEACHHM PACTBOPOB JIIEKTPOIUTOB, CBSI3aHHBIE C MPO-
XOXKJICHHEM DJIEKTPUUYECKOTO TOKA;
TEOPHIO TATbBAHUYECKUX SIBIICHUI;
TEOPUU KUHETHKH, ITYyTH TEOPETHUECKOTO pacdyeTa CKOPOCTeH XMMHUSCKHUX PEaKIUid U orpa-
HUYCHHS B MPUMEHUMOCTH PACUYCTHBIX METOJIOB;
OCHOBBI TEOPUHU (DOTOXUMHUYECKHX M IETHBIX PEAKIIHiA, 0COOCHHOCTH MX CTaIUITHOTO MpPOTe-
KaHUS U yCIIOBHSI OCYIIECTBICHHUS,
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— OCHOBHBIE Y€PThl TOMOI€HHOT'O ¥ I'€TEPOT€HHOI0 KaTajau3a, IPUYMHBI YCKOPEHUS XUMUYe-

CKOT'O IIPOLECCa B IPUCYTCTBUYU KaTaIU3aTopa.
Ymemu:

— IPUMEHATH KOHIYKTOMETPUYECKHE W MOTEHUUOMETPUYECKUE U3MEPEHUs Ul ONPEACIICHUs
TEPMOJMHAMMUYECKUX (DYHKIMH XUMHUECKUX PEAKIMH, KOHCTAHThl AMCCOLMALINH, ITPOU3BE-
JleHUs pacTBOpUMOCTH, pH pacTBOpoB H T.1I.

— IPUMEHATh TEOPETUYECKUE 3HAHMS U HKCIEPUMEHTAIbHbIE METO/Ibl MCCIel0BaHus (hu3nye-
CKOM XUMUH [UIsl PEIIECHUS BOIIPOCOB, BOSHUKAIOUINX IIPY U3YYEHUU KUHETHKU XUMHUYECKHX
peaKkuuii;

— IPOBOAWUTH AHAIU3 M KPUTHUYECKH OLIEHUBATH IIOJYYCHHBIC DKCIIEPUMEHTAJIBHBIC IAHHBIC,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIbI HA 0a3e MPOBEIEHHBIX OINBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX IEKTPOXMMUYECKUX METOJ0B MCCIENOBAHUA I ONPEACIICHUS
TEPMOJMHAMHYECKUX XapaKTEPUCTUK IJIEKTPOIUTOB U XUMUYECKUX PEaKLUi;

— METOJaMHM OIIPEAEICHUS NOPAJKAa U CKOPOCTU PEAKLIMH, YCTAaHOBJICHUS TUMUTUPYIOIIEH CTa-
JUU U MEXaHU3Ma U3y4aeMOU XUMHUYECKON PEaKIVy;

— HaBBIKAMU COCTAaBJICHUS T'AJIbBAHUYECKUX JJIEMEHTOB JUIS LIEJIEH OINpPEACIICHHUs] TEPMOIUHA-
MUYECKHX XapaKTEPUCTHK U KOHCTAHT PaBHOBECHS MCCIEAYEMOU peaKkuu;

— 3HAHMUSAMU OCHOBHBIX 3aKOHOB XMMUYECKON KWHETHKH, BIUSHUS Pa3IMUHbIX (GAaKTOPOB (TEM-
nepaTypbl, JaBJIE€HUS, KaTalu3aTopa) Ha CKOPOCTh XUMHUECKOW PeakLnu.

3. Kparkoe coaep:kanue JUCHUTIIAHBI

PacTBOpBI 3/1eKTPOIUTOB. DiekTpocratuueckas Teopus Jlebas-Xrokkens. Pacuer akTus-
HOCTH U CPEJIHUX MOHHBIX KOA(P(PHUIMEHTOB aKTUBHOCTH CHIIBHBIX JJIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHIICHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOW KOHIEHTpalUu. Y 1eb-
Hasi U MOJIApHAs AJIEKTpUYECKUe MPOBOAUMOCTH. CKOPOCTh ABHXKEHHUS U MOABHXKHOCTH MOHOB.
[TpenenbHbIE MOJSPHBIE DJIEKTPOIPOBOAHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBUKEHUS HOHOB
Konbpayma. [IpuMeHeHne n3MepeHni ANEKTPUIECKON MPOBOAUMOCTH U ONPEAEIICHUS CTEeIe-
HU 1 KOHCTAHTBI IUCCOLUAIINU CIIA0bIX JIEKTPOIHUTOB.

DJIeKTpOXMMHYecKkHre cucTemMbl (memnu). Bo3HUKHOBEHHE CKayka MOTEHIMAIa HarpaHMIe
pazznena nmpoBoaHUKOB | u |l pona. JIBoiHOM 3neKTpuuecKuil ciaoi. DIeKTpoABMXKYIIas CUila
raJbBaHUYECKOIO JIEMEHTA, MIEKTPOIHBIN MMOTEeHIMal. TepMoInHaMUIecKash TEOpHs rajJbBaHU-
4YeCKUX sIBJIeHUH, ypaBHeHHe HepHcTa. DnekTpoxuMudeckas popmMa OCHOBHOIO YpaBHEHHUS Tep-
MOJIMHaMUKH, TeMiieparypHbiil koapdunuent 3C. Dnexrpoast | u |l pona, razoBbie U oKuCIH-
TEIbHO-BOCCTAHOBUTEINIBHBIE MIEKTPOABI. THIIBI ralbBaHUYECKUX JIEMEHTOB: XUMHUYECKNE, KOH-
LEHTPALMOHHbIE, C IEPEHOCOM U 0e3 mepeHoca. XUMUYECKHNE HCTOUHUKH TOKA, TOIIMBHBIE dJle-
MEHTBI.

XuMnyeckass KHHeTHKa. CKOpPOCTh XMMHUYECKON pEaKIMu, KOHCTaHTa CKOPOCTH, IOPs-

JIOK 1 MOJIEKYJISIPHOCTh peakuuu. Kunetrnka HeoOpaTUMbIX peakiuii 1-ro, 2-ro, 3-To 1 HyJIEBOrO

nopsaakoB. JluddepeHunanbHple ¥ UHTETpajibHbIE METOJbl OIpENeiIeHHs] MOpsAIKa pPEeakKlUu.

Crnoxnble peakuuu. [IpuHIMI HE3aBUCUMOTrO NMPOTEKAHHs 3JEMEHTapHBIX peakuuid. Obpatu-

MBbIE, NTapaJlJIeJIbHbIE U MOCIEA0BATENbHbIE peakuuu 1-ro nopsnka. BiusHue TtemrepaTypsl Ha

CKOpOCTh peakiiu, npuommkeHHoe npasuio Bant-I'opda. YpaBuenue Appenuyca, nuddepen-

[UaNbHas U UHTErpajbHble (POpPMBI ypaBHEHUS. DKCIIOHEHIIMAIbHAas (opMa ypaBHEHUs AppeHHU-

yca. DHEprus akTUBALMK U IPEIIKCIIOHEHIINAIbHBI MHOKUTEINb.

Teopnn XMMHUYECKON KMHETUKN: TEOPUs AKTUBHBIX COYIAPEHUN U TEOPHSI NIEPEXOTHOTO CO-
crosgaus TIIC (akTHBMPOBAaHHOIO KOMIUIEKCA). DHTAJIBIMA U SHTPONUS aKTUBAUK. POTOXUMHU-
YeCKUe peakuuu. XumMuueckue U Qoropunyeckue cTaguu, BTOpUYHbIe Iporecchl. Kunernka
doroxummuueckux peakiuii. CeHcuOmm3npoBaHHble (HOTOXUMUYECKHUE peakiun. LlenHslie peak-
IIUM, MEXaHU3MBbI 3apOKJEHHsI, Pa3BUTUSA U 0OpbIBa 1enu. Hepa3BeTBiieHHbIE U Pa3BETBICHHbIE
LIENHbIE peakluu. BeposTHOCTHAs Teopus pa3BETBIEHHBIX peakuuil. IIpenenbHble sBIEHUS B
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LEIMHBIX PEAaKIUAX, HUKHUN U BEPXHUI MPeeibl BOCIIIIAMEHEHUS.

Karanu3s. 'omorenHsiii 1 reteporeHHbli katann3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTaJIUTH-
YECKHMX peakuui. BiausiHue karanu3aropa Ha TEPMOJAMHAMUYECKNE U KHHETUYECKHUE ITapaMeTpbl
peakiuu. CelneKTUBHOCTh KaTajau3aTopa, KaTaJIWTUYecKas aKTUBHOCTb. ['OMOreHHBIN KaTaiuus.
CIUTHBIN U pa3iebHbI MEXaHU3MbI KaTAIUTUYECKOTO ACHUCTBUSA. DHEPreTUUECKHUE AuarpaMMbl
B3aMMO/ICHCTBHS PEareHToB C Karaiau3aropoMm. OOmuil u crienupuuecKuii KUCIOTHO-OCHOBHOM
karanu3. Katanu3 koMIuiekcamMu nepexoaHbix MetamuioB. depMmeHTaTMBHBIA Karanus. ['erepo-
TeHHBIN KaTain3. THUIbl TeTEePOreHHBIX KaTaaUu3aTOPOB. 3aKOH JCHCTBYIOIIUX IMOBEPXHOCTEH.
Kunertnka reTeporeHHbIX peakiui.

4. O0beM y4eOHOH JUCHUIJIMHBI

N B 3aYeTHBIX B aKajJieM. ya-
Buabl yueOHoli padoTnl
eIMHUIaX cax
O01as TpyA10eMKOCTh JUCHUILIUHBI 110 Y4eOHOMY 50 180
IUIAHY ’
AYAUTOpPHBIE 3aHATHS: 1,78 64
Jlexmm (Jlek) 0,89 32
[Tpaktuueckue 3anstus (I13) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
Bua xoHTpoJa: 3auer / IK3aMeH sk3ameHn (1,0) sk3amMeH (36)
Brb1 yueBHoii paGorhi B 3aYeTHBIX B ACTPOHOM.
eIMHUIaX yacax
O01as Tpya10eMKOCTh IUCHUIIUHBI 110 y4eOHOMY 50 135
IUIAHY ’
AyIHMTOpHBIC 3AHATHS: 1,78 48
Jlexmm (Jlek) 0,89 24
[Tpaktnyeckue 3anstus (I13) 0,89 24
CamocrositeanHas padora (CP): 2,22 60
Buja koHTpOJISi: 3a4eT / IK3aMeH sk3ameH (1,0) Ik3aMeH (27)

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIMHBI
«XuMHYecKasi TEXHOJIOTUsSl TeXHUYecKuX MoHokpucrawio» (b1.B.[1B.3.1)

1. Heab DIMCUMIVIMHBI — MOATOTOBKAa KOHKYPEHTOCIOCOOHBIX CHEIHATMCTOB IS MOJ-
pa3ziesieHnit IEHTPOB BBICOKMX TEXHOJIOTHH B 001acTu pa3paboTKU U MPUMEHEHHS HOBBIX MOHO-
KPUCTAJUIMYECKUX MATEPUAJIOB.

2. B pe3yabTare n3y4yeHus TUCIUIJIHHBI CTYAEHT H0JIKEeH:

Obaaoams crnenyromumu npodeccuonansubivu (I1K) komnereHnusIMu:

— COOTBETCTBUU C PETIAMEHTOM M HCIIOJIH30BaTh TEXHUYECKHUE CPEICTBA I U3Me-
PEHUSI OCHOBHBIX TTapaMETPOB TEXHOJIOTUYECKOTO MPOIecca, CBOMCTB ChIpbs U npoaykiuu (ITK-
1);

— CITOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHHUECKHE PEIICHUs TIPU pa3paboTKe
TEXHOJIOTHYECKHUX TPOIECCOB, BEHIOMPATh TEXHUUECKHUE CPEJICTBA U TEXHOJIOTHHU C YIETOM KOJIO-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

— CMOCOOHOCTBIO MCIOJIb30BaTh MpaBUjia TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEH-
HOM caHUTapuu, MOKapHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBAThH Ia-
pamMeTphbl MPOU3BOJICTBEHHOI0 MUKPOKJIMMATA, YPOBHS 3aMbIJIEHHOCTH M 3ara30BaHHOCTH, LIyMa,
U BHOpanuu, ocBeneHHoCTH pabounx mect (ITK-5);
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- CIIOCOOHOCTBIO IMPOBOJAWUTL aHAJIM3 CbIPbA, MATCPpUAIIOB U TOTOBOH IIPOAYKIIHH,

OCYILECTBIIATH OLCHKY pe3ynbraToB aHanu3a (ITK-10);

- CIIOCOOHOCTBIO BEISBIISTH U YCTPAHATH OTKJIOHCHHUSA OT PCIKHUMOB pa6OTbI TEXHO-

JIOTHYECKOro 000pYy/I0BaHHUs U MapaMeTPOB TexHoorndeckoro mnpouecca (IK-11);

~

10.

11.

12.

13.

3namy:

— METO/Ibl BBEICHHUSI JIETUPYIOIUX MUKPOIIPUMECEN B MOHOKPHUCTAILIIBL;

— OCHOBHBIE BH/IbI CTPYKTYP U IIPOLIECCOB B KPUCTAJUIM3ALMOHHBIX CPEIaX.
Ymems:

— KOHCTPYMPOBAaTh CTPYKTYPY U COCTaB JETMPOBAaHHBIX MOHOKPHCTAIUIOB;

— aHaJIM3UPOBAThH IPOLECCHI, MPOXOASAIINE B KPUCTAIUIM3ALUOHHBIX CPEax;

— IPOEKTHPOBATh JIOTUCTUKY MUTAHUS PACTYILEr0 MOHOKPUCTAILNIA;
Braoemy:

— HaBBIKAMU KOHCTPYMPOBAHUS JIESTMPOBAaHHBIX MOHOKPHCTAJUIOB;

— HaBBIKaMU aHaJIN3a CTPYKTYP U IPOLECCOB B KPUCTAUIN3ALMOHHBIX Cpeax.
3. Kparkoe conep:kanue 1MCHUINIIMHBI
Bunel MukponpumMeceii B MOHOKpHCTauiax. JIMCKpEeTHbIE YPOBHU YHUCTOTHI MHKPOIPU-
Mecel KPUCTaUIOB KaK BaKHEHIINM KPUTEPUNA OLICHKU MX KadeCTBa.
PaBHOBecHBIIT KO3(pPUIIMEHT pacrpenenieHius MUKPOIIPUMECe B CHCTEME KpUCTaJUI-
KPUCTAJNIN3aLMOHHAs CPENa.
HepaBHoBecHbIi K03 uLIMEHT pacmpenesneHus MUKPOIIPUMEce B CHCTEME KPUCTaJLI-
KPUCTAJININ3aLMOHHAs cpesia. BpIBOJ 3aBUCHMOCTH MEXIY PABHOBECHBIM M HEPaBHOBEC-
HBIM  Kod(dduumenra pacnpeneneHus MHUKpPONPHUMEced B  CHCTEME  KpPHUCTaJlI-
KPUCTAJIJIN3ALMOHHAs Cpeia.
JluHamMMKa MPUMECHOIO COCTaBa KpUCTAJlJla PacTyIlero B OFpaHUYEHHOW KpHCTauId3a-
LIMOHHOM Cpelle € 3alacoM KpPUCTAIIM3YEMOI'O BELIECTBA. 3aBHCHUMOCTbH IPENEIbHON
KPUCTAIJIN3AaLMOHHON N0 (OTHOILIEHUE YHCIIa MOJIEW BBIPOCHIETO KpUCTAJIa K YUCITY
MOJIEH KpHCTAIIM3AlMOHHON Cpelbl) OT JIUCKPETHOIO YPOBHS TpeOyeMoW YHCTOTHI U
HEPaBHOBECHOTO KO3 PUIIMEHTA pacTipeiesieHus IpuMeceH.
JluHamMKKa NMPUMECHOIO COCTaBa KPUCTAJlJIa PacTyIIEro B ONPaHUYEHHON KPHCTaJUIA3a-
LIMOHHON cpene Oe3 3amaca KpUCTAJUIM3YEMOIO BellecTBa. 3aBUCHUMOCTH MpelenbHON
KPUCTAJUIN3AMOHHON IO (OTHOIIEHUE YMCIIa MOJIEH BBIPOCIIETO KpUCTA/UIa K YUCITY
MoJIel KpHUCTaNIM3allMOHHOW Cpefbl) OT JAMCKPETHOrO ypOBHSI TpeOyemMoW UYMCTOTHI U
HEpaBHOBECHOr0 Kod3(¢uimenTta pacnpeneneHuss npumecedl. YpaBHenue Illeitna-
[IpanHa.
Kpucrannoxumuieckoe KOHCTpYUPOBAHUE JIETUPOBAHHBIX MOHOKpHCTaLIoB. Komnencu-
pyrolye Jeratopsl. JlerupoBaHHbIE MOHOKPUCTAIIIBI C YIIOPSAIOUEHHBIMH U Pa3yIopsio-
YEHHBIMU MOJPEIIETKAMHU.
Buibl rOMOT€HHBIX KPUCTAIITU3ALMOHHBIX CPE.
Bubl reTeporeHHbIX KpUCTAUIM3alMOHHBIX CPEXl U UX MIPEUMYILECTBO IO OTHOIICHHUIO K
TOMOTEHHBIM.
Buibl KOHBEKTUBHOT'O MacCONEPEHOCA B KPUCTAJIIM3ALMOHHBIX Cpelax.
I'paBuTanmoHHas TeruioBas KOHBEKIUS B KPUCTAIM3AaLMOHHBIX cpenax. Kpurtepuu
Penes, I'pacroga u [Ipanatiis, XxapakTepu3yronme 3TOT BUJL KOHBEKIIHH.
I'paBuTanmoHHas KOHUEHTPALMOHHAS] KOHBEKIIMS B KPUCTAJUIM3AIIMOHHBIX cpenax. Kon-
LEeHTpalMoHHbIe KpuTepuu Penes, I'pacroda u Ilpanntis, xapakTepu3yoonue 3TOT BU
KOHBEKIIMH.
TepMokanmisipHas KOHBEKLIMS B KPUCTAJUIM3ALMOHHBIX cpenax. Kpurepuit Mapanronu,
XapaKTEePU3YIOIIUNA 9TOT BUJ KOHBEKLUH.
KoHueHTpannoHHo-KanuuispHasl KOHBEKIMS B KpUCTaUIM3allMOHHBIX cpenax. KoHien-
TPaLIMOHHBIN KpUTEepUd MapaHroHH, XapaKTEPUIYIOIINI 3TOT BUJ KOHBEKIIUH.
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14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

B3anMopeiicTBre pa3nuyHbIX BUJOB KOHBEKIIMU B KPUCTAJUIM3ALUOHHBIX CPENAX.
BripamyuBanue MOHOKPUCTAJUIOB B IesIX KaKk IPUMEP METOJa BbIpAlllUBAHMUSI MOHOKpPU-
CTaJIJIOB CO CJIOKHOM (HEe MPUMHUTHUBHOIN ) TOMOJIOTHEN KPUCTAIM3ALIMOHHBIX CPEJ.
Meton IDKK (map-kuaxocTb-KpucTail) Kak MPUMEP METOJa BBIPALIUMBAHUS MOHOKPH-
CTaJIJIOB CO CJIOKHOM (HE MPUMHUTHUBHOI) TOMOJIOTHEHN KPUCTAUIM3ALIMOHHBIX CPEJ.
[IpencraBnenne TOMOJIOTMH KPUCTAILTM3AIMOHHBIX CPEl C MOMOIIbI0 TpadoB. YHUBEp-
caJIbHOE KOJIMpOoBaHue rpadoB.

MeTto/ BbIpaliMBaHUs MOHOKPUCTAJIJIOB B PaCTBOpax B YCJIOBUAX TEMIEPATYPHOTO Iepe-
naja Kak MmpuMep MeTojia BBIPALIUBAHUS MOHOKPUCTAIJIOB CO CIOXHOW (HE MPUMMTHUB-
HOI) TOMOJOrMeW KpUCTAIIIM3alMOHHbIX cpen. IlpencraBieHue 3Toi TOMOJIOTHM C IO-
Motibio rpada. BapuanTsl (criocoObl) 3TOro MeToaa.

MeTto/ BelpaliMBaHHsi MOHOKPHUCTAUIOB B PacTBOPAx B YCJIOBUSAX UCIApEHUs PACTBOPH-
TeJs KaK MpUMep METOJa BhIpAIlMBAaHMs MOHOKPHCTAIUIOB CO CJIOHOW (HE MPUMMTHUB-
HOI) TOMOJOrMe KpucCTaJIM3aluOHHbIX cpeA. [lpencraBieHue 3Toi TOMOJIOTHM C IO-
Motibio rpada. BapuanTsl (criocoObl) 3TOro MeToaa.

MeTto/ BeIpallliBaHMUsI MOHOKPUCTAJJIOB B pacTBopax 0e3 3amaca KpUCTalNIu3yeMOro Be-
LIECTBA KaK MPUMEP METOJa BbIPAIIMBAHUS MOHOKPUCTAILIOB ¢ IPUMUTHUBHOU TOIOJIOTU-
el KpHCTaHM3alMOHHBIX cpea. [IpencraBneHne 5TOW TOMOJOTHH € MOMOIIBI0 rpada.
BapuanTsl (criocoObl) 3TOro MEeTO/a: CIIOHTaHHAS KPUCTAJLTU3allKs B pacTBOpE-paciliaBe,
KpUCTAJIJIN3alUsl B PACTBOPE-pacIlyiaBe C JIOKAIbHON 00J1aCThIO OXJIAX/I€HUS KOHTEIHepa.
MeTton BbIpaliMBaHrs MOHOKPHCTAIUIOB UCIIAPEHUEM PACTBOPUTENS B YCIOBUAX Tupdy-
3MOHHOM «KOHBEKLIHUMY.

Meroa BbIpaliiBaHUsi MOHOKPUCTAUIOB UCIIAPEHUEM PACTBOPUTENS B YCIOBUSIX KOHBEK-
i MapaHroHH.

MeTon 30HHOM KpUCTAJUTM3alliu B pacTBOpe-paciuiase. I'pad Tomonoruu sToro Metoaa.
BripanuBanue MoHokpucTtaiioB metogoM Yoxpanbsckoro. I'pad Tononoruu 3Toro Mero-
na. BapuanTs! (ctocoObl) 3TOro MeToa.

JlaGoparopHble palboThl. BpIpaluBaHne MOHOKPHUCTALIOB W3 pPAcIljlaBOB, PacTBOPOB-
pacIuiaBoB U BOJHBIX PACTBOPOB.

4. O0beM yueOHOH TUCHUIIINHBI.

B 3aueTHBIX B akagem.
Bunpt yueOHoi paboThI eANHULAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AYIUTOpHBIE 3aHATHUS: 2 80
Jlextuu (Jlek) 1 32
[Tpaktryeckue 3anstus (I13) 0,5 16
JIaGoparopusie pabotsl (JIP) 0,5 16
CamocrosiTesnnas pa6ora (CP): 2 100
Bua koHTpoJIs: YIK3aMeH 1 36
B 3auetnbix | B acTpoHoMm.
Bunast yueOHoM paboTh eIMHUIIAX qacax
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
CamocrositesbHas padora (CP): 2 60
Buja koHTpOJISI: IK3aMeH 1 27
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AHHOTaNus padoyeil NPOrpaMMbl AUCHUNIIHHBI
«XuMHUYeCcKasi TEXHOJOTHS TOHKOIUIEHOYHBIX rerepocTpykryp» (b1.B./1B.3.2)
1. Heap aucuumimHbl — cHOPMHUPOBATH y CTYACHTOB OakajaaBpHuara MpeJCTaBICHUE O

TOM, KaK Ha OCHOBE (pyHIaMEHTaIbHOW (HU3UKO-XUMHUYECKOW HMHGPOpPMAIMU OCYLIECTBIIAETCS

BBIOOD

TCXHOJIOTHU U ONPCACIIAIOTCA KOHKPCTHBIC TCXHOJOTUYCCKUC PCIKUMBI; KAKUM 06p2130M

OCYIICCTBIACTCA OHepaTI/IBHHﬁ KOHTPOJIb 3a KaUCCTBOM IIOJTYy4YaCMbIX MAaTCPHAJIOB U I/I3,I[6J'II/II71;

KakKoBa

JI0JKHA OBITH TOCJIE0BATENILHOCTD JCMCTBUI NIPU pa3padOTKe TEXHOJIOTUH HOBBIX MHO-

TOKOMITOHEHTHBIX FeTepO(a3zHbIX CTPYKTYP.

2.B pe3yJbTaTe H3YUYCHUA TUCHUIIJINHBI oﬁyqalomm‘icﬂ HOJKECH

Obnaoams crnenyronumu npodeccuonanbupiMu (I1K) koMnerenmusamu:

3nams:

Ymemo

COOTBETCTBUM C PErVIAMEHTOM U MCIIOJIb30BaThb TEXHUUYECKUE CPEACTBA I U3MEPEHUS
OCHOBHBIX [TaPAMETPOB TEXHOJOTMYECKOTO MPOIlecca, CBOMCTB chipbs U npoaykuuu (I1K-
1);

CIOCOOHOCTBIO PUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MPH pa3padoTKe TEXHO-
JIOTUYECKUX IPOLECCOB, BEIOMPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUU C YUYETOM KO-
JIOrUYeCKuX nocieacTBrii ux npumenenus (11K-4);

CIIOCOOHOCTBIO MCIOJIB30BAThH MPaBHJIa TEXHUKU OE30MACHOCTH, NMPOU3BOACTBEHHOU ca-
HUTApUH, N0KApHOM OE30MMaCHOCTH U HOPMbI OXpaHbl TPy, U3MEPATh U OLIEHUBATH I1a-
paMeTpsbl MPOU3BOJCTBEHHOIO MUKPOKJIMMATa, YPOBHS 3albIJIEHHOCTH U 3ara30BaHHOCTH,
ryma, 1 BUOpanuu, ocBeieHHoctu padounx mect (I1K-5);

CIOCOOHOCTBIO MPOBOJUTH aHANU3 ChIPbsl, MATEPUAIOB W TOTOBOM MPOAYKLHHU, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaroB aHanu3a (ITK-10);

CTIIOCOOHOCTBIO BBISBIISITH M YCTPAHATH OTKJIOHEHHS OT PEKHUMOB PaOOTHI TEXHOJIOTHYE-
CKOT0 000pYy/I0BaHHUS U MapaMeTPOB TexXHomornyeckoro mporecca (IMK-11);

TepMonrHaMuyeckue acreKTbl TEXHOJIOTUHN MJIEHOYHBIX CTPYKTYpP Ha OCHOBE HEOpraHU-
YECKUX U OPTraHUYECKUX XUMUYECKUX COCIUHEHUM

Teopernueckre acneKkTbl COrNIACOBaHMS TOJIIMH PA3JIMYHBIX (PYHKIMOHAJIBHBIX CIIOEB
IPU CO3JJaHUU MHOTOCJIOMHBIX CBETOM3IYYAIOUINX TUOJHBIX CTPYKTYp Ha OCHOBE Opra-
HUYECKUX COECIMHEHUN

3akoHOMEPHOCTU (HOPMUPOBAHHS COOCTBEHHBIX M NMPUMECHBIX TOUYCHHBIX N€(PEKTOB MPHU
MOJIyYEHUU TUIEHOYHBIX CTPYKTYpP Pa3IMYHbIMUA METOJaMU

OcobeHHocTu (OPMHUPOBAHUS NEPEXOAHBIX CIIOEB MPH MOJYYEHUH MHOTOCIONHBIX IIje-
HOYHBIX CTPYKTYp OCHOBE HEOPraHMYECKHX W OPraHUYECKUX COCAVNHEHHH UIsl IPOM3-
BOJICTBA MTPUOOPOB AJIEKTPOHUKH.

OCHOBHbBIE HEOPraHMYECKHE MaTepHabl U MHAMBHIYAJIbHBIE BELIECTBA, KOTOPBIE HC-
HOJIB3YIOTCS JUISl TIOJYYEeHUsI aKTHBHBIX M IMACCHUBHBIX CIIOEB COBPEMEHHBIX rerepodas-
HBIX TUIEHOYHBIX CTPYKTYP AJIsi NpHUOOPOB AJIEKTPOHUKH PA3IMUYHOTO Ha3HAUYEHUS.
CriocoObl MOTy4eHUs! OTJCNBHBIX CIIOEB M MHOTOCIIOMHBIX reTepo(a3HbIX CTPYKTYp C 3a-
paHee 3a7aHHBIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU JIJIsl PUOOPOB JIEKTPOHUKH
Pa3IMYHOTO Ha3HAYEHHUSI.

Bri6upate MeTopl hOpMHUPOBAHUS OTIENBHBIX CJIO0E€B TOHKOIUIEHOYHBIX CTPYKTYp C 3a-
JTAHHBIM THUIIOM M KOHIIEHTpaleil TOUeUHbIX 1e(heKTOB.

PaccuutbiBaTh TONMIMIMHBI (YHKIIMOHAJIBHBIX CIIOEB MHOTOCIOMHON CBETOM3IIydarolleit
JUOJHON CTPYKTYpBI HA OCHOBE OPTaHUYECKUX COETUHEHUM.

AHanu3upoBath MH(OPMAIMIO U Ha €€ OCHOBE OCYILECTBIIATH BHIOOpP MaTepHANIOB IS
CO3/IaHUsl AaKTUBHBIX M TACCHUBHBIX CJIOEB COBPEMEHHBIX TreTepo(a3HbIX IUICHOYHBIX
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CTPYKTYp AJis HpUOOPOB ANIEKTPOHUKH PA3TUYHOIO HA3HAYCHHUS.

— CnocoObl TOJTydeHHsl OTACTBHBIX CJI0OCB M MHOTOCIOMHBIX TeTepo(da3HbIX CTPYKTYp C 3a-
paHee 3aJaHHBIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU JIJIsl IPHOOPOB JIEKTPOHUKH
Pa3IMYHOrO HA3HAYEHUS.

Bnaodemu:

— CoBpeMeHHBIMU CIOCO0aMU MOTYYEHHSI OTJIEIbHBIX CIOEB U MHOTOCIOMHBIX rerepodas-
HBIX CTPYKTYp C 3apaHee 3aJaHHbIMU (DYHKIIMOHAJIbHBIMU XapaKTEPUCTHUKAMU JIsl TpHU-
OOpOB 3JIEKTPOHUKHU PA3ITUYHOTO Ha3HAYEHUS.

— CnocobaMu co3/1aHusl U MCTIOJIb30BAHMSI OCHOBHBIX 3JIEMEHTOB 3JIEKTPOBAKYYMHBIX MPU-
0opoB (moiorpeBarenei, KaTo0B, TeTTEPOB)

— Meronamu pacuera XapakTEpUCTUK MEPEXOIHBIX CIOEB MHOTOCIOMHBIX CTPYKTYp Ha OcC-
HOBE HEOPraHMYECKUX U OPTaHMUECKUX COCTUHEHUH JUIsi TPUOOPOB AIEKTPOHUKH.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

Pa3nea 1. OOure BOpockl TEXHOJIOTUU TeTepo(da3HbIX CTPYKTYP

1.1. Knaccudukauust rerepodasubix cTpykTyp. llonarue rerepodasHoii CTPYKTYpHI.
Knaccugukamus rerepodasHbIX CTPYKTYp MO pa3iMYHBIM. IPU3HAKAM - Pa3MEpHOCTH, CIIOH-
CTOCTb, KOJIMYECTBO UCIOJIb3yeMbIX (ha3, arperaTHOE U CTPYKTYPHOE COCTOSIHUE OT/IEIbHBIE CII0-
eB rerepodasHbIX CTPYKTYP.

1.2. Ob0muit moaxon K aHANM3y (PU3UKO-XMMHUYECKUN aHHBIX O CUCTEMaX, HUCIOJIb3ye-
MBIX IpU Pa3pabOTKE TEXHOJOIMM reTepodaszHbIX CTPYKTYp (Ha INpUMEpPE OCHOBHBIX XUMHUE-
CKUX COCAMHEHMI, UCTIOIb3YEMbIX B COBPEMEHHON MUKPOIJIEKTPOHHUKE).

1.3. ®u3uKO-XNUMHUYECKUE CBOMCTBA KPEMHMSI M TepMaHusl. TeXHOIOrMH MOHO- MOJIUKPU-
CTAJJTNYECKOr0 M aMOP(HOT0 KPEMHUSI M TePMaHUS Ui Pa3IMYHBIX TUIIOB ycTpoiicTB. HomeH-
KJIaTypa U XapaKTEPUCTUKU IPOMBIIUIEHHBIX MOHOKPUCTAIIJIOB.

1.4. da3oBbIc paBHOBECHUS B CUCTEMAX A3-B®, XapakTepucTuka GU3NIECKUX, AEeKTpou-
3UYECKUX, U ONTORICKTPUUECKUX CBOMCTB XMMHUYECKMX coenuHeHui tuna A3BS5. Texnonorus
MOHOKPHUCTAJIJIOB COEINHEHUI A’B® u TBEPABIX PACTBOPOB Ha UX ocHoBe. HoMeHkaTypa u xa-
PAKTEPUCTUKH MPOMBIIIIEHHBIX MOHOKPHUCTAJLIOB.

1.5. da3oBbIc paBHOBECHUS B CUCTEMAX A%B®, XapakTepucTuka GU3NIECKUX, AEeKTpou-
3UYECKUX, U ONTORJIEKTPUUYECKUX CBOMCTB XUMUUYECKUX COCAUHECHHI TUIIA AZBE.

1.6. XapakrepucTuka (pU3NKO-XUMHUYECKUX, (PU3MUECKUX U MEKTPO(PU3NIECKUX CBONUCTB
HEKOTOPBIX MaTEepUajoB, IIUPOKO HCIOJIb3YEMBIX MPH U3TOTOBJIEHUU MACCUBHBIX JIEMEHTOB B
TEXHOJIOTHSX F€TEPOCTPYKTYP: METAJIIbI, OKCUIbI, HUTPUIBI.

1.7. Kunkue xpuctausl. Kinaccudukaiuys, OoCHOBHbIE XapaKTEPUCTHKH, METOJBI TOTY-
YEHMSI.

1.8. TexHonorus HeopraHuveckux JroMuHO(OpoB. Kiaccupukanus TOMAHOPOPOB IO
pa3ianyYHbIM npu3HakaM. OCHOBHBIE KJIACCHI XUMUYECKUX COEIUHEHMH, UCIIONb3YyEMbIX ISl CUH-
T€3a HEOPraHWYeCKUX JTIOMHUHO(OPOB. TEXHONIOrMH CHHTE3a HEOPTraHHUYECKUX JTIOMHUHO(OPOB.
B3anMocBs3b MeX/1y yCIOBUSMU CHHTE3a U XapaKTepUCTUKaMH JTIOMHUHOPOpOB. Criocobs! ¢op-
MUPOBaHNS TOHKOIUICHOYHBIX JIIOMHUHECLEHTHBIX CTPYKTYp MPHU Pa3IUYHbIX coco0ax UX BO3-
OyX/ICeHUS.

Pa3nea 2. TexHonorust TMHEWHBIX TeTepo(asHbIX CTPYKTYP

2.1. TexHonorusi UHTErpajdbHbIX cxeM. Kmaccudukanuu unrerpanbueix cxem (MC) mo
pa3INyYHbIM Npu3HakaMm. TexHonorus noixynpoBoaHukoBbiXx MIC Ha ocHoBe Si. TexHomorust us-
rotoBieHus wiactTu A MC u3 MoHOKpucTauinyeckoi Oynu. OU3NKO-XUMHUYECKHE OCHOBBI U
TEXHHKA JIETUPOBAHMSI KPEMHUEBBIX MUKpocxeM. Pa30Bble paBHOBECHUS U KUHETHKA rerepodas-
HBIX TporieccoB B cucteme Si-O. TexHonorus IudIeKTpUYecKUX MOKPHITUNA Ha OCHOBE OKCHIOB
kpemHus. ®ortonutorpadus. Tpasnenne. OcodenHoctu Texnosnornn UC Ha ocHoBe GaAs. Oc-
HOBHBIE THUITIbI CTPYKTYP aKTHBHBIX 3JIEMEHTOB, CHOJIB3yeMbIX Ipu coznanuu UC: muddy3non-
HO-IUIAaHApHAsl CTPYKTYpa, SMUTAKCHAIbHO-IIJIAHAPHAS CTPYKTYpPa, ONHUTAKCUAIbHO-TUIAHAPHAS
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CTPYKTYypa CO CKpPBITBIM CJIOEM, CTPYKTypa C IUDJIEKTPUYECKON H30JALMEH, W30IUIaHapHas
CTPYKTYpa, nojuruiaHapaas crpykrypa, MII ctpykrypa, DnuTakcualbHO-TIJIAHAPHBIA TPaH3H-
ctop ¢ nquonom HIOTTKM, CTpYKTypa ¢ MHKEKIIMOHHO-MUHTETPAJIBHON JIOTUKON TeXHOIOorus ru-
Oopuanbix MC. TexHomorus ToJACTONIEHOYHBIX MUKPOCXEM.

2.3. TexHonorust npuOOpPOB BOocIpou3BeeHus n3oopaxenus. [lonarue usera, quarpam-
Ma LBETHOCTH, LIBETOBbIE n3MepeHus, L{BeroBas cucrema MKO. OCHOBHBIE CUCTEMBI IIPEICTAB-
JIEHHs LIBETa, aHAJIOrOBOE W LU(PPOBOE MPEACTABICHHUE LBeTa. TEXHOJIOTUsl aKTUBHOIO KMJKO-
KPUCTAJNTHYECKON AMCIUIes C TPAH3UCTOPHOM Marpuileid Ha ocHoBe Si. Tomojorust akTHBHOTO
KHUJIKOKpHCTaInueckoro auciuies. Pa3osble paBHoBecus B cucteme Si-H. OcobGennocTtu nomy-
YEeHHUSI TOHKUX CII0€B aMOp(HOTro HedOTOUYyBCTBUTEIHLHOTO KpeMHUs. POpMHpPOBAHUE TPAH3H-
CTOpHOI Marpulbl. MojenupoBaHue U 0OCOOCHHOCTH TE€XHOJIOTMM TOHKOIUIEHOYHBIX HEOpraHU-
4ecKux cBeTopmIbTpoB. OcobenHoctu GoronuTorpadust Npo3pavyHbIX MPOBOAAIINX MOKPBITHIA
IN203-Sn02. TexHOJOTUs 3JIEKTPOHHO-TYUYEBBIX TPYOOK. TexHOoJIOrus BakyyMHOTo ¢uiyopec-
LEHTHOro auciuies. TeXHOJIOrus IUIa3MEHHOM MaHenu. TeXHOJIOrHs 3JeKTPOCMadyuBarOIIEro
JUCILIES.

2.4. Opranuyeckas >JIEKTPOTIOMUHECHICHINS. OCHOBHBIE KJIACCHI OPTraHUYECKUX JIFOMU-
Hecuupyoumx crpykryp. Ocobennoctu mexanusmoB momuHecteHunn OJIC. Teopernueckas
MO/JIe]Ib OPraHMUYECKUX CBETOM3IYYAIOIIUX JU0J10B. MeToauka rnoadopa MarepuaioB i co3/1a-
Hus rerepodazHoil OJIC. TexHOIOorHsT OpraHNuecKoro 3JIEKTPOIIOMUHECIUPYIOLIETO JUCIUIES.
TexHonorus NONIUMEPHOTO 3IEKTPOTIOMUHECIIUPYIOIIETO JUCTLIES.

2.5. TexHonorusi TMHEHHBIX reTepodasHbIX CTPYKTYp Ha MpUMepe MpUOOpPOB Nepeaayu
U300paxeHusl.

TexHon0rus BUAMKOHOB JJIS NEpefayd LBETHOI'O TEIEBU3HMOHHOIO M300pakeHus. Tex-
HOJIOTHSI MAaTPUYHBIX HPUOOPOB C 3apsipoBoii cBsizpio (CCD matpuiipl): TOMONOTHS, TPUHIIHIT
JeMcTBUS, OCHOBHBIE XapaKTEpUCTUKH. TeXHONorus (pOTOUYBCTBUTEIBHBIX CTPYKTYpP HAa OCHOBE
matputibl KMOII TpaH3ucTOpOB: TOMOJMOTHS, MPUHIUI JAEHCTBUS, CPAaBHUTEIbHBIE XapaKTepH-
cTuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MOIYJIATOPHI cBeTa. HazHaueHWe W NMpUHLIMII EHCTBUS
ocHOBHbIX TunoB IIBMC. TexHonoruss mMatepuanoB Ui U3TOTOBIIEHUS aKTUBHON CTPYKTYpPBI
[IBMC. TexHomorusi mpocTpaHCTBEHHO-BPEMEHHOIO MpeoOpa3oBaTens cBera (A7 BUIUMOIO
JMarna3oHa) Ha OCHOBE MOJMKPHUCTAJUIMYECKOTO Cylbpuaa KaaMus. TexHOIorus 31eKTpocTaTh-
YeCKOT0 MPOEKIIMOHHOTO JUCIIIes] HA OCHOBE Ae(POPMUPYEMBIX MUKPO3EpPKAIbHBIX YCTPOUCTB.

Pa3nea 3. Texnonorust 00beMHBIX reTepoa3HbIX CTPYKTYp Ha MpUMEPE KepaMUIECKUX
MUIIEHEN I MArHETPOHHOI'O U 3JIEKTPOHHO-JIy4€BOI0 PACIIBUICHUS

XapakTeprucTuKa KepaMHUUeCKUX MMILIEHEH JIsi MAarHETPOHHOTIO M 3JI€KTPOHHO-TY4YeBOTO
pacnbuieHus. Jluarpamma DinuHrkema ais cucteMsl Zn-O-S. TexHoIorus —MOKpOro Jerupo-
BaHUs CyJib(QuIa LUHKA HOHAMU TepOus. TexXHONOrus BBICOKOTEMIIEPATYPHOTO MPECCOBAHUS
IIPU KOHTPOJIUPYEMOM XUMUYECKOM MOTEHIMANIE OJIHOTO U3 KOMIIOHEHTOB. TE€XHOJIOTHS aKTHBa-
LIMOHHOT'0 OTXKUTra 1o Merony Ban-JloopHa.

4. O0beM yueOHOI JUCUMIIIIMHBI.

B 3aueTHEBIX B akanem.
Bunbt yue6HO paboThI €IMHULIAX qgacax
O01asi TPY10€eMKOCTh IMCHUIUIMHBI 10 Y4eOHOMY IJIAHY 5 180
AyIHMTOpHBIE 3AHATHS: 2 80
Jlexumu (Jlek) 1 32
[Tpaktnueckue 3anstus (I13) 0,5 16
JlaboparopHbie padboTs (JIP) 0,5 16
CamocrositesbHas padora (CP): 2 100
Buja koHTpOJIsI: IK3aMeH 1 36
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B 3auernbix | B acTtponom.

Bunast yueOHoI paboThI €IMHULIAX qacax
OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4e0HOMY ILJIAHY 5 135
AyAUTOpPHBbIE 3aHATHS: 2 67,5
Jlexumu (Jlek) 1 24
[Tpaktuueckue 3ausarus (113) 0,5 12
Jlaboparopusie pabots (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Bua KOHTPOJISA: IK3aMeH 1 27

AHHOTaNUs padoyeil MPorpaMMbl AU CHUILIMHBI
«XuMHYeCKasi TEXHOJIOTHS BeJMpHbIX MaTtepuaioB» (b1.B./[B.3.3)

1. Heab TUCHUILUIMHBI — O3HAKOMJICHHUE CTYJCHTOB C Pa3IMYHBIMU TEXHOJOTHUSMHU B 00-
JacTu paboThl C MPUPOJHBIMH UCKYCCTBEHHBIMH IOBETUPHBIMU KAMHSIMH - MEXaHUYECKOU o0pa-
00TKOH, MOTU(DHUIIUPOBAHKEM CBOMCTB (00JIArOPAKUBAHUEM ), POCTOM MUCKYCCTBCHHBIX KPUCTAII-
JIOB U TEXHOJIOTHEH I0BEIMPHOTO MTPOU3BOJICTBA.

2. B pe3yabTaTe M3y4eHUs TMCUUILINHBI 00y4YaIOIMIACA OJIZKEeH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHuusamu:

— COOTBETCTBHUM C PETIAMEHTOM M HCIIOJIb30BaTh TEXHUYECKUE CPEICTBA ISl U3MEPEHUS
OCHOBHBIX TApaMETPOB TEXHOJIOTMYECKOTO MPOIECCa, CBONCTB CHIPbS M MPOAYKIIMH
(IIK-1);

— CIIOCOOHOCTHIO MMPUHUMATh KOHKPETHBIC TEXHUYCCKUE PEIICHUS MPH pa3paboTKe TEXHO-
JIOTUYECKHUX TPOILIECCOB, BHIOMPATh TEXHUYECKHUE CPEICTBA U TEXHOJOTUH C y4YE€TOM
AKOJIOTMYECKUX TocieaAcTBHi ux npumeHenus (ITK-4);

— CIMOCOOHOCTHIO MCTIOJB30BATh IMpaBUjia TEXHUKH O€30MaCHOCTH, MPOU3BOIACTBEHHOMN ca-
HUTApUH, TOKapHOW O€301aCHOCTH U HOPMBI OXpaHbl TPyJa, U3MEPSATh U OIICHUBATh
napaMmeTpbl MPOU3BOACTBEHHOTO MHUKPOKINMAaTa, YPOBHSI 3allbUIEGHHOCTH M 3ara3oBaH-
HOCTH, IlIyMa, U BUOpaIuu, ocBenieHHocTH pabounx mect (I1K-5);

— CIOCOOHOCTHIO TPOBOJUTH AHAIM3 CHIPhS, MATepUaJIOB M TOTOBOM MPOIYKIIHH, OCY-
IIECTBIIATH OIIEHKY pe3ynbTaToB anaau3a (ITK-10);

— CIIOCOOHOCTHIO BBISBIIATH U YCTPAHSATH OTKJIOHEHHUS OT PEKHMOB pabOThI TEXHOJIOTHYE-
CKOT0 000pyI0BaHMs U MapaMeTpoB TexHooruyeckoro mpoiecca (ITK-11);

3nams:

- OCHOBBI COBPEMEHHBIX TEXHOJOTUI 00pabOTKM IOBENUPHBIX KaMHEH U MaTepHalioB U
X (PUBHKO-XUMHUUYECKHE ACTICKTHI.

- MeToasl MOaUGUITUPOBAHUS IPUPOAHBIX M UCKYCCTBEHHBIX IOBETUPHBIX KaMHEH U Ma-
TEPHUAJIOB.

- OCcOOCHHOCTH TEXHOJOTHUHU TMPOM3BOACTBA MCKYCCTBEHHBIX FOBEIMPHBIX KaMHEW U HX
HMUTAIUH.

- TexHONOruIo COBPEMEHHOTO FOBEIMPHOTO MTPOU3BOACTBA

Ymems:

- OOpabarpIBaTh IOBENUPHBIC KAMHU IO PA3IMYHBIM TEXHOJIOTUYECKUM CXeMaM U KOH-
TPOJIMPOBATH KAUYECTBO MOJIYIaeMOU MPOTYKITHH.

- MoaudunupoBats(o01aropaxnuBarb) CBOHCTBa (IIBET, KAYECTBO U JIp. CBOWCTBA) MpPH-
POJIHBIX ¥ HCKYCCTBEHHBIX FOBEITUPHBIX KAMHEW U MaTEPUAJIOB C UCTIOJIb30BAHUEM COBPEMEHHBIX
METO/IOB, a TAK)K€ MPeJIaraTh HOBbIE MEPCIIEKTUBHBIE METO]IbI BO3JEHCTBHU C .

- BBIMOHATE MPOCTHIEC OTIEPAIINH 110 FOBEITMPHOMY IPOU3BOJICTBY.

Braoems:

- HaBwpikoM MexaHmdeckoil 0O0paOOTKHM IOBEIMPHBIX KaMHEW ( KaOOIIOHWPOBAHHE H
OTpaHKa).
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3. Kpartkoe cogep:xanue JTUCUMIIHMHbBI

Paznen 1. Texnonorus o6paboTku

1. Beenenue. Onpezenenue NpUPOIHBIXAPArOLUEHHBIX KpHucTamuioB. CoBpeMeHHasi TeX-
HUYecKas Kinaccuukamus u mp.

2. Ucropus npuMeHeHHs] U pa3BUTUA KamMHeoOpaboTku. Llenu u 3amaun kamHeoOpaboT-
k. OCHOBHBIE MTOHSATHUA.

3. CopTHpOBKa ChIpbs, IPUTOTOBJICHUE K PACIWIOBKE M pa3MeTka. PacnuioBouHble U
NOJIPE3HBIE CTAHKU U IMIbL. [IpyHIMI NEHCTBUS U OCHOBHbBIE TEXHUYECKUE XapaAKTEPUCTHKU.

4. nudoBaibHble CTAaHKWA - MPUHLHUI JCUCTBUS M OCHOBHBIE TEXHHUYECKHE JaHHBIE.
['py6ast oOaupka, numpoBanue u nojaupoBanne. PU3NUECKUN CMBICI MPOLECCOB, MAaTEPHAIIBI U
OCHACTKA.

5. Tlpomecc w3rotoBiieHUss KaboOmoOHOB. Pa3MeTrka, pacmiioBka, Hakielka, O0JHMpKa,
nudoBanue u nonuposanue. @opmel kKabonoHOB. OCOOEHHOCTH U3TOTOBIIEHUSI KAOOIIOHOB U3
Pa3HbIX MaTEpUAJIOB.

6. Tunsl orpaHouyHsix npucnocodnenuid. [Iporecc orpanenus. Pazmerka, pacnuinoBka u
3amanne (opmel. Hakieiika u nepekieiika. OrpaHeHne M MOJIMPOBaHNE KOPOHKU M MAaBUIIbOHA.
[TpoMbIBKa 1 ymakoBKa orpaHeHHBIX kKaMHel. Dopma orpaHeHHbIX kamHel. PacueT u ontumusa-
Ul ONTHKH W TEOMETPHUU OrpaHeHHBIX KamHel. IlonsTHe o danTaszmitHBIX (hopmMax OrpaHKH.
TexHonorust U3roToBieHus kp-17 u kp-57.

7. TonroBka. M3rorosnenue mapos. CBepienue. Mo3auka. Pe3p0a 1o kamHio, pakoBHHE,
KocTH. TexHonorus, Marepuaisl U o0opynoBanue. HoBble nepcreKTUBHBIE METOIbI 00paOOTKH.

8. KonTponps kauectBa 0OpabOTKH, OCHOBHBIE METOABI U O0COOCHHOCTH. OOOpyHOBaHHE
JUTSL KOHTPOJISI Ka4ecTBa.

Pa3nen 2. Texnonorus odnaropaxuBaHusl.

1. Benenue. OmnpezeneHne KauyeCTBEHHBIX XapaKTEPUCTHK NPUPOIHBIX KPHUCTAIIIOB.
[ToHsiTE O COPTHOCTU M KPUTEPUHU BbLAEIEHHUS COPTOB MarepuanoB. Knaccudukanus MeToa0B
MOJIU(PHUIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK IOBEIMPHBIX MOHOKPHCTAIIIIOB.

2. ®usnuyeckue, XMMUYECKHE M (PU3UKO-XMMHUYECKHUE METOAbl MOJIU(ULINPOBAHUS
CBOWCTB MPHUPOJIHBIX MOHOKPHUCTAIIJIOB. Y CIIOBUS IIPOBEACHUS MPOLIECCOB, ONpeaesomue hak-
TOPbI METO/IOB U UX ammnaparypa.

3. Ob6naropaxuBaHue MPUPOAHBIX MOHOKPHCTAIIOB. MOIU(pHUIMPOBaHUE ParoleHHbIX
KaMHel (anmas, candup, u3ympya u ap.). MoaudunrpoBanue oBeIUpHBIX KamMHel 2, 3 u 4 ka-
TEropuu. DKOHOMHYECKas 11eJ1eCO00pPa3HOCTh MOAUDUIIMPOBaHUS, BHIOOp METOA0B olnaropa-
YKUBaHUS Ha Pa3IMYHbIX IPUMEpax.

Paznen 3. TexHoa0rus AparoleHHbIX MOHOKPUCTAIIOB

1. Beenenme. llenmm u 3agaum pocTa JparoleHHBIX MOHOKPHUCTALUIOB. Pu3HKoO-
XUMHYECKHE OCHOBBI MPOIIECCOB CUHTE3a LIMXTHI U POCTAa MOHOKPHUCTANIOB. MojaenupoBaHue
IPUPOIHBIX MPOLECCOB KPUCTAII000pa30oBaHus. DKCIIEpUMEHTaIbHast U TEXHUYEeCKass MUHEpa-
JIoTHSl.

2. PacniaBHBIE METO/bI pOCTa FOBEIMPHBIX MOHOKPUCTAJUIOB. YCIIOBHUS, OCOOCHHOCTH,
(bu3XuMus NpoIeccoB, anmnapaTypa U OCHacTKa.

3. PactBop-paciuiaBHble METOJbI POCTA. Y CIOBHS, 0COOEHHOCTH, (PU3XUMMS MPOLECCOB,
anmnaparypa 1 ocHacTka. OCOOEHHOCTH MacColepeHoca B paciiaBax.

4. T'uaporepManbHble METOMBI pOCTa. YCIIOBUS, OCOOCHHOCTH, (PU3XUMUS MPOIIECCOB U
o0opyoBaHue Uil THAPOTEPMAIbLHOTO Mpoliecca. AKTUBATOPBI pacTBOpPA U UX POJb B Mpoliecce
pocTta. XMMHUYECKHE METObI CHHTE3a IOBEJMPHBIX MaTepHajIoB (Ha MpUMepe oMaja, MalaxuTa u
OUPIO3bI)

Pa3nen 4. TexHomorus 10BEIMPHOTO MPOU3BOACTBA

1. BBegeHue B TEXHOJIOTHIO IOBEJIMPHOTO MPOU3BoACTBA. Llenu u 3amaum, mpeamer uszy-
yeHusl. MicTopudeckue acrieKThl FOBEIUPHOTO POU3BOICTBA.
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2. Meramnueckue Marepraiibl. YucTble MeTalbl, CIIaBbl OJIarOpoIHBIX U HeOIaropo/I-
HBIX MeTauioB. O0muii 0630p CBOMCTB METAJUIOB U CIUIABOB, UX BHYTpeHHee cTpoeHue. PacTBo-
pUMOCTh MeTasuIoB. JluarpaMmbl cOCTOSIHUA CIUIaBoOB. [IByx(da3Hble U TpoilHbIE cUCTEMBI. XH-
MUYECKHE BEILIECTBA IPUMEHIEMBIEC B FOBEJIMPHOM IIPOU3BOJICTBE.

3. OcHoBHbIE 3Talbl U CTaJIUU TMOArOTOBUTEIBHBIX paboT. Bechl u ompeneneHue Beca.
[TpoOupHbIil aHaMM3 OJaropoJHBIX METAUIOB U cIu1aBoB. OTaeneHue Metaios. [Ipouecc mas-
KU U MaBuibHOEe obopynoBanue. ®dmtocel. Texnonoruu nuths. [Ipouecc 3aTBepaeBanus pac-
IJ1aBa.

4. Tlpokatka u BojouyeHue. CymHocTh mnpouecca aedopmanuu MetamioB. CrapeHue
cruaBoB. Pexpucramnuszanus. Okucienue npu HarpeBe. KOHTposib MOATOTOBUTENBHBIX padoT,
U3MEpUTENIbHbIE WHCTPYMEHTHI U MpUOOphl. TexXHOIOrus KOBKM IOBENUPHBIX u3nenuil. ['nbka.
Hedopmarus 1 U3MEHEHHE CTPYKTYpPhl METAJUIOB Ipu TMOKHU. [IpoBOIOYHOrMOOYHbIE U JHCTO-
rubounbie paboThl. Pazpesanue u pacnunuBanue. OnmivBanue. TeXHOJIOTHS cBepiieHUus u Qpe-
3epoBaHus. [ paBupoBanue. BbIKOJIOTKA U YeKaHKa. TE€XHOJIOTUS XOJIOIHOW JIMCTOBOM IITaMIIOB-
ku TpaBUIIbHBIE PACTBOPBI U TEXHOJIOTHS MPOLIECCA TPABICHHUS.

5. [Naiika. OcHOBHBIE MOHSTHS, PUNOU U (IOCHL. TEXHONOrMM MallKu MIATKUM U TBEP-
IeiM mipunoeM. CyIIHOCTh TPaHyISAUUN U €€ MeTOAbl. TeXHOJIOTHS BBIMOJIHEHUS ITHU(TOBLIX U
3aKJIENOYHBIX coeanHeHuil. Pe3pboBrie coequuenus. Llnndosanue n monmuposanue. CymHOCTh
MIPOLIECCOB, OCHOBHBIC MOHATHSA, 00OPYAOBaHHME M WHCTPYMEHTHI. KpalieBaHue W MaTHpOBKA.
Metoapl TOBEPXHOCTHOM 00paOOTKM CILJIaBOB — OKpacka, OYMCTKA, OKCHAUPOBaHUE U 1p.. Uep-
HEHUE.

6. I'anbBaHoTexHMKa. ['ampBaHMYECKHE MPOLECCHl M TEXHOJOTHS TaJIbBAHWUYECKUX IIO-
KpeITuii. PonupoBanue, 30mo4yenue, cepedpenne. DmanupoBanue. Bupl smaneid U TeXHOJIorH4e-
CKul mpouecc sMmanupoBanua. Mukpycranus.lloaroToBka n3genuil Kk 3aKpenke kamHen. Buasbl
OIpaB U TEXHOJOIHS MX M3roToBieHUs. KacToBble U 1aprosule onpasbl. KopHEpOBBIE OIpaBHlI.
TexHonorus 3akpenky BEIUPHBIX kKamMHed. O0paboTka u3nenuii nocie 3akpenku. [loaBmkHbIe
COeJMHEHUs. 3BEHbEBbIE M LIapHUpHBbIE coeauHeHus. LlTtudToBble coenuHeHus. 3aMKu s
FOBEJIMPHBIX U3JICTTUMN.

4. O0bem y4eOHOH TUCHMIIINHBI.

B 3auetHbIX B akanem.
Bunasr yue6HOM paboThI €IMHULIAX qgacax
O01as TPy/10eMKOCTh THCHHUIIJIMHBI 10 YYeOHOMY IJIAHY 5 180
AyIHMTOpHBIC 3AHATHS: 2 80
Jlexuuu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 0,5 16
Jlaboparopusie paboTs (JIP) 0,5 16
CamocronTesannas padora (CP): 2 100
Bupa koHTpOJISi: IK3aMeH 1 36
B 3auernbix | B actponoMm.
Bunael yue6HOM paboThI eANHULAX yacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY B 135
AyIUTOPHBIE 3aAHSITHSI: 2 67,5
Jlextuu (Jlek) 1 24
[IpakTuueckue 3anstus (I113) 0,5 12
JlabopaTtopusie padoTsr (JIP) 0,5 12
CamocrositesbHas padora (CP): 2 60
Buna koHTpoJisi: Jk3amMeH 1 27
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AHHOTanuA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«OcHoBbI MeHe:KMeHTa 1 MmapkeTunra» (b1.B.J1B.4.1)

1. Heab IMCUMNIMHBI — MOJTYYCHHE CUCTEMbI 3HAHUN O 3aKOHOMEPHOCTSIX (YHKIIMOHUPOBA-
HUS TPEINPUSITHNA B CUCTEME HAIMOHAIBLHOW SKOHOMHKH, MPEACTABICHUA B 00JaCTH
MEHEPKMEHTAa U MapKETHHTa, BKJII0Yas METO/I0JIOTUYECKHNE OCHOBBI U 3aKOHOMEPHOCTH,
(YHKIIUHM, METO/bI, OPTaHU3AIMOHHBIE CTPYKTYPBI, OPTraHU3AIUIO MPOIECCOB, TEXHUKY
U TEXHOJIOTHIO MEHEI)KMEHTAa U MapKETHHTa B YCJIOBUSAX PHIHOYHOW 3KOHOMHKH; 3aJ10-
’KEHHE OCHOB MPO(ECCHOHATLHON JAEATEIbHOCTH OaKaIaBpOB.

2. TpeboBaHusl K pe3yjibTaTaM O0CBOEHHS THCHUIITHHbBI

Nzydenne kypca «OCHOBBI MapKETHHTa U MEHEKMEHTa» MPH TMOJATOTOBKE OaKalaBpOB
HAIPAaBJIEHO HAa MPUOOpPETEHUE CAEAYIOUIMX KOMIIETECHIUH:

Oobwenpogpeccuonanvuvix:

— MOHUMATh CYIIHOCTh U 3HAYEHUE MH(POpPMAIMH B PA3BUTHU COBPEMEHHOTO HH-
dbopMarmoHHOTrO 00IIECTBa, CO3HABATH OMACHOCTh U YIPO3bl, BOSHUKAIOLIUI B ATOM IpolLiecce,
co0IIr01aTh OCHOBHBIE TpeOoBaHU HH()OPMAITMOHHON 0€30MacHOCTH, B TOM YHCIIE 3aIUTHI TOC-
ynapctBenHoi Taiabl (OITK-4).

Ilpogheccuonanvuuix:

— UCIIOJIb30BaTh HOPMATHBHBIC JOKYMEHTHI MO KAauyeCTBY, CTaHAApPTH3ALUU U Cep-
TU(UKAIMY TIPOIYKTOB U WX HM3AENUH, SJIEMEHTHl YKOHOMUYECKOTO aHajin3a B MPAKTHUYECKOH
nesirenbaocTH (ITK-3);

— AHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIIHIO, MOAOUpaTh 000pyAOBaHHUE, TOTO-
BUTb 3asBKU Ha IpHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- TOTOBHOCTh M3y4aTh HAyYHO-TEXHHUYECKYIO WH(OPMAIINIO, OTCYCCTBEHHBIN U 3a-
pyOCKHBIN OMBIT 110 TemaTuke uccienoBanus (I1K-20).

B pesynbpTaTe ocBO€HUS AMCUMILTUHBI «OCHOBBI MapKETHHTa U MEHEKMEHTa» 00ydaro-
IAecs JOJKHBIL:

3uamo:

- TIPUHIUOBI COCTABJICHUS TEXHHUYECKOH JOKyMeHTanuu (rpadukoB pabOT, MHCTPYKITHH,

IUTAHOB, CMET, 3asIBOK Ha MaTepUasbl U 000pyIOBaHUE) U IP.;

- TEOPETUYECKHE OCHOBBI M METOBI BEIPAOOTKH IIEJICH U CTpAaTery OU3HeCa;
- TPUHIMIBI TOATOTOBKU JTOKYMEHTAIIMU ISl CO3/IaHUSI CHCTEMbl MEHEPKMEHTa KadecTBa

TIPEITPHUSITHS,

- METOJIbl U TEXHOJOTHH MPUHATHS U peaU3allii YIPABICHUECKUX PELICHHI.
Ymemos:
- COCTaBIISITh 3aBKU Ha 00OPYJIOBaHHE;
- pa3pabaThiBaTh TEXHUYECKYIO JOKYMEHTAIIHIO;
- TNPUHUMATH YIPABICHUYECKHE PEIICHUS U OPTaHU30BBIBATH UX BHITIOTHEHHE,
- cobupath, 00pabaThIBaTh U UCIIOIK30BATH YIIPABICHUECKYIO HH(OPMAITHIO;
- paboTaTh c ympaBIeHYECKON JOKYMEHTAIIMEH, MOJIb30BaThCs 3aKOHAM, HOPMaMH H Tpa-

BHJIAMH aIMUHUCTPATUBHOM JIEATEIIBHOCTH;

pacrpeaensTs 00I3aHHOCTH U OTBETCTBEHHOCTH;

HCII0JTb30BaTh METO Il MOTHBAIIMH ITEPCOHAA,

- KOHTPOJHPOBATh M PETYIUPOBATH UCIIOJHEHUE TUIaHOB.

Bnaoemo:

- HaBbIKaMU MPUMEHEHUsS ONTUMABHBIX MOJIXOA0B I JUATHOCTHKYU M aHATN3a PhIHKA;

- METO/JaMH PyKOBOJICTBa IIEPCOHAIIOM;

- uHCTpyMeHTamu 3(pPEeKTUBHOTO YIPaBICHUS TPEITPUITHEM.

3. Kparkoe conep:kanne TUCIHNIHHBI

Mopayas 1. OcHOBBI ynpaBJIeHUsI NIPeANPUSITHEM
1.1 Beeoenue. Ilpeomem, memoo u coodeprcanue oucuuniunvl «OcCHOBbl MeHedIHc-
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Menma u mapkemunzay. Teopus ynpaBieHHs: yIpaBlIeHHE KaK MOTPEOHOCTh M Kak (axTop
ycrnexa JesiTeIbHOCTH, CYIIIHOCTh U COJIepKaHUe YIpaBJiCHUsl, MECTO TEOPUU YIPABIICHUS B CH-
CTEeME COBPEMEHHBIX 3HaHMi, crenu(uKa ynpaBleHYECKOW JeATeIbHOCTH, COBPEMEHHbIE MPO-
Osiembl ynpaBieHus. ['eHe3uc Teopun yrpaBieHUs: YIPaBICHUECKHUE PEBOJIIOIMU, BOSHUKHOBE-
HUE HAayYHOM TEOpPUH YMpaBICHUS, UCTOKH U TEHICHIMH Pa3BUTHUS POCCUUCKOTIO YIPABIICHUS.
3aKOHOMEPHOCTH W MPUHIUIIBI YIIPABJICHUS: CyOBEKTUBHBIE U OOBEKTUBHBIC (PAaKTOPHI B yIIpaB-
JICHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouyenxa >¢pghexmueno-
cmu ynpaenenua. CucreMa yOpaBleHUS: TOHSTHE CUCTEMbl YIPABIEHUS, pacIpeesieHue
(GYHKIIMH, TOTHOMOYHA ¥ OTBETCTBEHHOCTH, MPUHITUIIBI TIOCTPOSHUS CUCTEM yripaBieHwus. LleH-
Tpalu3alus W JACLEHTpalu3alus yIpaBieHUs, JEIeTHpOBaHUE IMOJIHOMOUYMN B TpoIleccax
yrpapneHus. OpraHu3anyuoHHasl CTPYKTypa U ee BuAbl. OCHOBHBIC TOHATUS 3(PPEKTUBHOCTH
yrnpasneHus. [lokazarenu 3¢p(heKTUBHOCTH YIPaBIECHUSI.

MoayJb 2. OCHOBBI MEHETKMEHTA

2.1 I]enu 6 cucmeme ynpagnenus. Pazpabomka cmpamecuit u nnanos opzanuzayuu.
[lenu u uenenonarasue B yIpaBiICHUM: POJIb LIEIU B OpraHU3alMK U OCYLIECTBIEHUHU MTPOLIECCOB
yrpaBieHus, Ki1accudukaius 1enel, IocTpoeHue JepeBa IeNel; coueTanue pa3Hooopasus 1ie-
nei u QyHKIUNA MEHEKMEHTA;, CHCTeMa YIIPABJICHHS 110 IIeJISIM; CTPATeTHs U TAKTUKA YIIpaBIie-
Husl. CyIIHOCTh, IPUHLMIIBI U METO/bI IaHupoBanus. [Ipouecc BeipaboTku ctparerun. Gopmbl
TEKYIIEro MJIaHUPOBAHUS.

2.2 Texnonozusa papabomku u npunHamusn ynpaejieHueckux peuwtenuil. PazpaboTka
VIIPaBICHYCCKUX PEIICHUN: TIOHATHE U KiIacCH(PHUKAIUS YIIPABICHYSCKUX PEIICHHUA, OCHOBOIIO-
Jararolue 3JeMEeHThI IeATeIbHOCTH, YCIOBUS U KPUTEPUH MPUHATHS PEIICHUN, MPOIecC U MO-
JIeTM TIPUHSTHS YIIPABIEHYECKUX PEIICHUM, peann3aius YIpaBiIeHYECKUX PeIIeHUH.

2.3 Bracmo 6 cucmeme ynpaenenusn. 1udepcmeo u cmunv ynpagienus. OTHOLIECHUS
BJIACTH B CUCTEME YIIPABJICHUS: TIOHSITHE U TUIIOJOTHS BJIACTU; BJIACTh U aBTOPUTET MEHEIKEPA;
MpU3HaKU, PaKTOPHI U MPOSIBICHUS HEYNPaBISIEMOCTH; UCTOYHUKU BJIACTU B YIPABJICHUU Opra-
HU3AIMEH; MapTHEPCTBO B Ipolleccax MeHEHKMeHTa. JINIepCcTBO U CTUIIh YIIPABJICHUS: TPOIEC-
cbl (hOPMUPOBAHMSI U OCHOBHBIE COCTAaBISIONINE TUAEPCTBA, (popmanbHble W HepopMalbHbBIE
(bakTOphl TUAEPCTBA, MPOSIBJICHUE JIMJIEPCTBA B CTUJIC YIIPABJICHUS, TCHACHIUS PA3BUTUS CTUJIS
yIpaBIeHUsI.

2.4 MomueayuonHnle 0CHOBbl ynpagienus u Kougauxmol. MoTuBalus IesSTEIbHOCTH
B YIIPaBJICHUHU: MOTHUBBI ICSITEIIbHOCTH YEJIOBEKA U UX POJb B YIPABIECHUH, OCHOBHBIE OHITHUS U
JIOTHKA TpoIecca MOTUBAINH, (DaKTOpbl (POPMUPOBAHUSI MOTUBOB TPY/Ia; UCIIOIH30BAHUE MOTH-
BallM B NPAKTHKE MEHEKMEHTa; (pakTophl 3((HEKTUBHOCTH MOTHBAIIUU; COBPEMEHHBIE KOH-
HENIUU MOTHBAIMK. ['pynmoBasi TuHAMUKA U KOHQIMKTBI: POJIb TPYIIILI B TIOBEICHUU U Jies-
TETHLHOCTH 4YeJIOBEeKa, (POPMUPOBAHUE TPYIIN, B3aUMOJACHCTBUS B TPYIINE U B OPTaHU3AIIMU; BO3-
HUKHOBEHUE, MPOSBICHUE U PA3HOBHIHOCTU KOH(IHUKTOB, BIMSHHE KOH(IMKTOB Ha YIpaBlie-
HUE.

Mopnyasb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxemunz Kax cucmema ynpaenenus, pecyiupoeanusn u uzydyenus poiuka. [1ons-
THE MapKETUHTa, TPOUCXOK/ICHUE U CYIIIHOCTh MapKeTUHTa, eI MapkeTuHra. OCHOBHBIE MTPU-
3HAKW MApKETHHTOBOTO CTWIsA yrpasieHus. Konmenmuu mapkernnra. OCHOBHBIE BHUJIBI MapKe-
TUHTra. MapKeTUHroBas cpefa.

3.2 Komnnexc mapxemunza. Ocnosnvie mapkemunzoevie uncmpymenmul. Coaepxa-
HUE W TIPOLIeCC yIpaBieHus MapkeTHHroM. OcHOBHbIE (DYHKIIMK MapkeTHHTa. ToBapHas, 1eHO-
Bas, COBITOBAs © KOMMYHHUKAIIMOHHASI TOJIUTUKHU (pupMbl. ToBapHbIe cTpaTeruu. PaspadoTka Ho-
BBIX TOBAPOB.

4. O0beM y4eOHOH JUCIIUIINHBI
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Bun yuebnoit paboTbl B 3aueTrHbix | B akagem.
eTMHHIAX yacax
O0mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexuuu 0,5 18
[TpakTHdeckue 3aHsTH 0,5 18
CamocrosiTejibHas padoTa: 2 72
CaMocCTOsITeIbHOE U3YUYECHHE PA3/IeNIOB AUCITUIUIMHBI 2 72
Bu ©TOroBOro KOHTpOJISL: 3a4eT - -
Bun yuebnoit pabotbl B 3a4eTHBIX B actpon.
eTMHUIAX yacax
O0mas TPyA0EMKOCTb JMCIHIIIHHBI 3 81
AyIMTOpHBIE 3aHATHS: 1 27
Jlexnun 0,5 13,5
[TpakTrueckue 3aHATHS 0,5 13,5
CamocrosiTesibHas padora: 2 94
CaMoCTOSITeIbHOE U3YUYCHUE PA3/ICIIOB TUCIIMIUIHHEI 2 54
By uToroBoro KOHTpoOJIs: 3a4eT - -

AHHOTaNuA padoyeil MPOrpaMMbl TUCUUIIMHBI
«OCHOBBI TEXHHYECKOI'0 peryJiMpoBaHus U ynpasJjeHue kayecteom» (b1.B.[1B.4.2)
1 Ieab AUCHMILVIMHBI — [TOJIyYEHUE CUCTEMBI 3HAHUN O TEXHUUYECKOM PETYJIUPOBAHUU U

yIIpaBJICHUN Ka4yeCTBOM Ha MPENNPUATHSIX B CHCTEME HAIMOHAJIHHON SKOHOMHKH, BKITIOYAsT Me-
TOJIOJIOTUYECKUE OCHOBBI U 3aKOHOMEPHOCTH B YCJIOBUSAX PHIHOYHOM SKOHOMHUKH, a TaKXKe BHEJI-
peHHEe pe3yabTaTOB HAyYHO-TEXHHUUECKUX M IMPOCKTHO-KOHCTPYKTOPCKHX Pa3pabOTOK B peajib-
HBII CEKTOP SKOHOMHUKH.

2 B pe3yJabTaTe H3y4eHUsi JUCHUILUIMHBI 00y4aKoUMiics Mo mporpamme

0akajaBpUaTa 10JIKeH:

Obnadamye CleAyOIMUMU KOMITETEHIIUAMU:

- MOHMMATh CYITHOCTh M 3HAaYCHHWE MH(POPMAIMN B Pa3BUTHH COBPEMEHHOTO WH-
(bopMalOHHOTO OOIECTBA, CO3HABATh OMACHOCTh M YTPO3bl, BOZHUKAIOUIMIA B 3TOM Hpoliecce,
co0JIr0/1aTh OCHOBHBIE TpeOoBaHUsI HH(GOPMAIIMOHHON 0€30MMacHOCTH, B TOM YHCJIE 3alIUThI TOC-
yaapctBeHHo# TaiiHbl (OI1K-4).

- UCTIOJIF30BaTh HOPMAaTHBHBIE TOKYMEHTHI 10 KaueCTBY, CTAaHIAPTHU3ALUU U Cep-
TUQUKAIMHA TTPOAYKTOB W WX W3JENUH, IEMEHTHl YKOHOMUYECKOTO aHalu3a B MPAKTHYECKOU
nesitenbaocTH (ITK-3);

- AHAIM3UPOBATh TEXHUUECKYIO JOKYMEHTAIIMIO, [10A0UpaTh 000pya0BaHue, TOTO-
BUThH 3asIBKH Ha IpuoOperenne u peMoHt obopynosanus (I1K-9);

- TOTOBHOCTh M3Y4aTh HAyYHO-TEXHHUYECKYIO MH(OpMAIIMIO, OTEUECTBEHHBIH U 3a-
pYOeXKHBIN OmbIT TI0 TemaTuke uccienoBanus (I1K-20).

3namo:

- TPUHIUOBI COCTABJICHUS TEXHUUYECKON JOoKyMeHTanuu (rpadukoB pabOT, MHCTPYKIIHA,
MJIaHOB, CMET, 3asBOK Ha MaTepUaibl 1 000pYyI0BaHUE) U JP.;

- TEOpPEeTHYECKHE OCHOBBI M METOJbl pa3pabOTKH CTpaTerHuecKuX IeNeil AedaTenbHOCTH
TIPEITPHUSITHS,

- TPUHIMIBI MOATOTOBKH JOKYMEHTAIMH JJIS CO3JIaHUSI CHUCTEMBI TEXHUYECKOTO PEryiu-

POBaHMS U MEHEIP)KMEHTA KaueCTBA MPEIPHUITHS;

- METOJIbl U TeXHOJOTHH MPUHATHS U Pealli3alluy yIPABICHUESCKUX PEIICHHIA.
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Ymems:
- pa3palaThIBaTh TEXHUYECKYIO JOKYMEHTAIIHUIO;
- [PUHUMATbH YIPaBICHUYECKHE PEIICHUS U OPraHU30BbIBATH UX BHIIIOJHEHHE,
- cobupath, 00padaTHIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh C ynpaBiIeHUYECKON JOKYMEHTAIIMeH, MOJIb30BaThCcs 3aKOHAM, HOPMaMu U Mpa-
BUJIAMU aIMUHUCTPATUBHOM J1€ATEIbHOCTH;
- pacnpenensTh 0013aHHOCTH U OTBETCTBEHHOCTH;
- HCII0JIb30BAaTh METO/Ibl MOTHBALMH [1IEPCOHAA;
- KOHTPOJHMPOBATh U PErYJIUPOBATh UCIIOJIHEHUE TUIaHOB.
Braoemy:
- CIIOCOOHOCTBHIO B COCTAaBE KOJIJICKTUBA HCIIOJIHUTENEH Yy4acTBOBATh B MPOEKTHBIX pado-
Tax;
- HaBbIKAMU NPHUMEHEHHUS ONTHUMAJBHBIX MOIXOOB JUIsl TUArHOCTUKUA W aHallM3a PhIHKA
IPOJTYKIIHH;
- BJAJETh METOJAAMU M MHCTPYMEHTAMU TE€XHUYECKOTO PEryJIHpPOBAHUS U YIPABICHUS Ka-
YECTBOM Ha MPEIIPUITHH.
3 Kpartkoe coaep:xaHue JTUCHUILUIHHBI
Mopayab 1. OcHOBBI TEXHHYECKOI0 PeryJiHpOBaHHUs H YNPaBJIeHUs] KA4eCTBOM Ha
npeanpusiTuu
Beenenue. Ilpeamer, meton u copepxkaHue JUCHUILUIMHBL. Teopusi TEXHUUECKOTO PEryin-
pPOBaHMSI U YIPABICHHS: YIpaBJlIeHHE KaK MOTPeOHOCTh M Kak (haKTop ycrexa JAeSaTeIbHOCTH,
CYILIHOCTb U COJAEpaHHE YIPaBJICHUS, MECTO TEOPUM TEXHUYECKOI'O PETyJIMPOBAHMS U yIIpaB-
JICHUsS] KaueCTBOM B CHUCTEME COBPEMEHHBIX 3HaHUH, crielnu(uKa yrnpaBICHUECKON NeATENbHO-
CTH, COBPEMEHHBIE ITPOOIJIEMBI yIIPaBICHUsI KAYECTBOM. 3aKOHOMEPHOCTH M IIPUHLIUIIBI YIIpaBIIe-
HUSl KQUeCTBOM: CyOBEKTUBHBIE U 00BEKTUBHEIE (hakTOpbl. CHCTEMa TEXHUYECKOTO PeryInpoBa-
HUSL U YIpaBJICHUs KauecTBOM Ha mpeanpustud. OneHka 3¢(EeKTUBHOCTH YIpPAaBIICHUS Kaue-
ctBoM. CucrtemMa yIpaBi€HUs KayeCTBOM: IOHATHE CUCTEMbI YIPABICHUS, paclpeieseHue
(GYHKIIMH, TOJTHOMOYHMM U OTBETCTBEHHOCTH, IPUHIIUIIBI IOCTPOEHUS CUCTEM YIPABICHUS Kaue-
cTtBOM. LleHTpanu3zanus u AeleHTpalIn3ausl yIpaBieHus, AeJIETHPOBaHUE MOJTHOMOYNI. OCHOB-
HbIE TMOHATUS B TEXHUYECKOM PEryJIMpPOBAaHUU U yIpaBiieHUU kadecTBoM. Ilokazarenu sddek-
TUBHOCTH YIPaBICHHUS.
Moayab 2. OCHOBBI TEXHHYECKOI0 PeryJiupoBaHUs U CHCTeMa MeHeI:KMeHTa Kaye-
cTBa
Ilenu B cucreme ynpasneHus: kauectBoM. Llenn Texuuyeckoro perynupoBanusi. Ponb nenu
B OpraHU3alliy M OCYIIECTBICHUH MPOIECCOB yIpaBiIeHHs, KIaccuPUKaIus 1eiei, mocTpoeHue
JiepeBa 1eJieif; coueTaHue pasHooOpasus 1esed 1 pyHKIUI MEeHePKMEHTa; CUCTEMA YIPABICHUS
IO IIeJIIM; CTpaTerus U TaKTHKa yrpaBieHHs kadecTBOM. CyIIHOCTb, IPUHIIMIIBI U METO/IbI T1a-
HupoBanus. [Iporecc BrIpab0OTKH cTpareruu. @OpMBI TEKYIIETO TUTAHUPOBAHUS YIIPABICHUS Ka-
4YecTBOM. BHepeHue pe3ynbTaToB HayyHO- TEXHUYECKUX U MPOEKTHO-KOHCTPYKTOPCKUX paszpa-
0OOTOK B pealbHBI CEKTOP SKOHOMHUKHU. TexHOoJorus pa3paboTKy U MPUHSATHS YIIPABICHUECKUX
pemeHuii. Pa3paboTka ynpaBieHYECKUX pENICHUI: MOHATHE U KiIacCU(DUKAIUS yIPaBIeHYECKUX
pEIIeHNH, OCHOBOIOJIAraloIUe MIEMEHTHI IEATENbHOCTH, YCIOBUS U KPUTEPUU MIPUHSTHS peLie-
HUH, Mpolecc U MOJAETH NPUHATUS YIPABICHUECKUX PEIIEeHUM, peanus3alus ynpaBJIeHYECKUX
peLICHU.
Moayas 3. IIpo01eMbl TEXHHYECKOI'0 PeryJIMPOBAHUA U YIIPABJIEHUE KA4eCTBOM
Bnacte B cucreme ynpasnenus. JIuaepcTBo u CTHib yrpaBieHus. OTHOIIEHUS BJIACTU B
CUCTEME YNpaBJICHUS: MOHATUE U TUIOJIOTHS BJIACTH; BJIACTh U aBTOPUTET MEHEKepa; NMpU3Ha-
KH, (GaKTOPHI U TPOSBICHHS HEYNPABISIEMOCTH; UICTOYHUKYU BJIACTH B YIPABICHUU OpraHU3aIlH-
€li; MapTHEPCTBO B MpOIECCax MEHEMKMEHTA. JIMAEepCTBO M CTUIb ynpaBieHus. MoTHBallMOH-
HbIE OCHOBBI TEXHUUYECKOTO PETYIMPOBAHMS U YIpaBiIeHUE KauyecTBOM. MoTuBaius AesTEIbHO-
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CTH B yIpaBJICHUH: MOTHUBBI JIEATEIHHOCTH PAOOTHUKA U UX POJb B YIPaBICHUU, OCHOBHBIE M1O-
HATHS U JIOTUKA MpoIlecca MOTHBAMHU, (GaKkTOpbl (OPMHUPOBAHUS MOTHBOB TPYAA; UCIOIH30Ba-
HUE MOTHBAIIMM B MPAKTHUKE MEHEHKMEHTa; (akTopbl YP(PEKTUBHOCTH MOTHUBALIUU; COBPEMEH-
HbIE€ KOHLETIIMN MOTHBALIMU. | pynIoBas AMHAMHUKa U KOH(QJIUKTHI: pOJIb TPYIIIBI B TOBEICHUU U
JEeSTENIbHOCTH pabOoTHHKA, (POPMUPOBAHUE TPYIII, B3AaUMOJICHCTBUS B IPYIIE U B OpraHU3aIuy;
BO3HHUKHOBEHUE, MPOSBICHUE U PA3HOBUAHOCTH KOH(DIMKTOB, BIUAHUE KOH(IMKTOB HA YIpaB-

JICHHUE TIPOU3BOJICTBOM.
4. O0beM y4eOHOH JUCHHILINHBI

Bun yuebnoit pabotbl B 3aueTrHbix | B akagem.
eTMHHIAX yacax
O0mas Tpy10eMKOCTh TUCIHIIJIHHBI 3 108
AyAUTOpPHBIE 3aHATHS: 1 36
Jlexuuu 0,5 18
[TpakTHueckue 3aHATHS 0,5 18
CamocrosiTesibHas padora: 2 72
CaMocCTOsITeTbHOE H3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI 2 72
Bu ©'TOroBOro KOHTPOJISL: 3a4eT - -
Bun yuebnoit paboTbl B 3ayeTHBIX B actpon.
eTMHHIAX yacax
O0mas TPyA0EMKOCTh JMCIHILIHHBI 3 81
AyIMTOpHBIE 3aHATHS: 1 27
Jlexnuu 0,5 13,5
[IpakTuueckue 3aHATHS 0,5 13,5
CamocrosiTesibHas padora: 2 54
CaMoCTOATEIbHOE N3YUYEHHE PA3AEIOB IUCIUIIIMHBI 2 54
By uToroBoro KOHTpoJIs: 3a4eT - -

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI

«O0opynoBaHNe U OCHOBBI NPOCKTHPOBAHMS NMPeANPUATHI 1O MPON3BOJACTBY TeXHHYe-
ckux MmoHokpucrawion» (b1.B.JIB.5.1)

1. Heab IMCHUIIMHBI — TOJTOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIEIUAIUCTOB JUIS TOJ-
paszeneHuii IEHTPOB BHICOKUX TEXHOJOTUM B 00J1aCTH pa3padOTKU U MPUMEHEHUS HOBBIX MOHO-

KPpUCTATUINYCCKUX MATCPUATIOB

2.B pe3yJjbTaTe H3YYCHUN TUCHUIIVIMHBI CTYACHT JTOJIZKCH:

Obaadams CIeAyOIUMA KOMIETCHIIUSIMHU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYILIECTBIISATh TEXHOJOTMUECKUI IpOIEcC B CO-
OTBETCTBUHU C PETIIAMEHTOM U UCIOJIb30BaTh TEXHUUYECKHUE CPEIACTBA JUIsI U3MEPEHUsT OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO TPOIecca, CBOMCTB Chipbst U tipoaykiuu (ITK-1);

- CHOCOOHOCTHIO MPUHUMATh KOHKPETHBIE TEXHHUECKUE pEIIeHUs Mpu pazpaboTke
TEXHOJIOTUYECKUX MPOLIECCOB, BBIOMPATh TEXHUUECKHE CPEJICTBA U TEXHOJIOTUHU C YYETOM IKOJIO-

TMYECKUX mocneacTBuil ux npumenenus (I1K-4);

- CHOCOOHOCTBIO MCMOJIb30BaTh MPaBUIa TEXHUKH 0€30MacHOCTH, MPOU3BOJCTBEH-
HOW CaHUTapuH, NOXKapHOW 0€30MacHOCTH M HOPMBI OXpaHbl TPyAa, U3MEPSATh U OLCHUBATH Ia-
paMeTpbl MPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3aIbUICHHOCTH M 3ara30BaHHOCTH, IIyMa,
¥ BUOpaImu, ocBenieHHocTH padounx mect (I1K-5);

- CIIOCOOHOCTBIO TPOBOJIUTH AHAJHN3 CHIPhS, MAaTEPUAIIOB U TOTOBOW MPOIYKIIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (ITK-10);

- CHOCOOHOCTBIO BBISBIISATH M YCTPAHITh OTKJIOHEHHS OT PEKUMOB pabOTHI TEXHO-
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JIOTUYECKOro 000pYyI0BaHUS U MapaMeTpoB TexHooruueckoro mnponecca (I1K-11);

3uame:

— OCHOBHbIC TEPMHHBI U NOHATHUS HEOOXOAUMBIE 1JIs IOHUMaHUs Kypca, 0COOCHHO-
CTH NPOU3BOACTB U MPEAIPUATHH, paboTarox B 0071aCTH BBICOKUX TEXHOJIOTUI
U B YaCTHOCTH B 00JaCTH MPOU3BOJCTBA MOHOKPUCTAIIIOB U MOHOKPHUCTAJUINYE-
CKHX U3CIINIL;

— TpaBWIa NPOCKTHPOBAHUS TEXHOJOTMUYECKHUX, AMMapaTypHbBIX U IEPCOHAIBHBIX
CTPYKTYp IPOHM3BOJICTBA MOHOKPUCTAIIIOB U MOHOKPUCTAJUTMYECKUX U3CIIHIA;

— COCTaB TEXHUYECKOI'O 3aJlaHHs Ha NIPOEKTUPOBAHUE UH(PACTPYKTYphl IPEAIpHUs-
THUSl, 3aHUMAOIUXCS TPOU3BOACTBOM MOHOKPUCTAIUIOB U MOHOKPHCTAIIMUECKUX
U3ICTINI;

Ymems:

— TPOEKTHPOBATH TEXHOJOTHYECKHUE, aINlapaTypHble U NEPCOHAIBHBIE CTPYKTYPHI
MIPOU3BO/ICTBA MOHOKPUCTANIOB U MOHOKPHUCTAIUTMYECKUX M3ICITHIH.

Braoemy:

— TPaKTUYECKUMH HaBBIKAMHU aHAJHM3a CIOXKHBIX TEXHOJOTWYECKHX W aImapaTyp-
HBIX CUCTEM.

3. Kpartkoe cogep:kanue A CUUNTUHBI

1. [ToHsATHSA: «IpEaIPUATHE», KIIPOU3BOJICTBOY», «TEXHOJIOIMUYECKas JTUHUI», «yCTa-
HOBKa», «CHCTEMa YCTAaHOBKN», «OJIOK CHCTEMBI», «3JIEMEHT CUCTEMBI», «y3€]l CHCTEMBD».

2. CoctaB  TexHoJOrMueckoW JUHUU. DakTOpbl, ONpEAEIAIOIINe  TEXHO-
HKOHOMHYECKYIO APPEKTUBHOCTH TEXHOJIOTUIECKOM JTMHHH.

3. CocraB mnepcoHaia TeXHOJOru4eckoi suuuu. Ilcuxo-¢pusnyeckue HOPMATHUBBI
o0cyXUBaHUS 000PYyIOBAHUS.

4. [TapameTpudeckne psIbl MAIMH U UX COCTaB C TUMIOpPa3MepaMH MOHOKPHCTAJIJIOB
U TIPOU3BOUTENBHOCTBIO TEXHOJIOTUUECKON JTMHUY.

5. TexHONMOTHYECKUE JIMHUH C HEMPEPBIBHBIM MPOIECCOM BBIPAIIMBAHUS MOHOKPH-
CTaJUIOB, UX NMPOU3BOAUTEIBHOCTb.

6. CHHXpOHM3UPOBAHHBIE TEXHOJIOTUYECKUE JTMHUH, UX TEXHO-dKOHOMHYEcKas d¢-
(EeKTUBHOCTbD.

7. KonBeiiepHble TEXHOJOTHYECKUE JIMHUHU IS MPOU3BOJCTBA MOHOKPHCTAIIHYE-
CKUX U3JEeNUH, UX MTPOU3BOAUTEILHOCTb.

8. ['nOkue nepectparBaemble JIMHUU. YHUBEpcaln3alus o000pyAoBaHUsA. ACCOPTH-
MEHT, BU/Ibl aCCOPTUMEHTa, KoAU(DUKalus acCOpTUMEHTa. PbiHOUYHAs 3P PEeKTUBHOCTh aCCOPTH-
MEHTA.

9. TexHoIOrMYecKre JIMHUK C MOBBIIEHHBIM YPOBHEM KadecTBa MOHOKPHCTAIJIOB U
MOHOKPHCTATHYECKUX H3AeTHiA. MEeTOIbl OYMCTKU CHIPhEBBIX MPOAYKTOB. [lepekpucrammmsa-
. ONTUMM3ALKS YPOBHS KayecTBa. TexHO-d3KOHOMUYecKast 3PPEeKTUBHOCTh YPOBHSI KauecTBa.

10.  TexHoJOTHYECKHE JTUHHUM C YTHIM3ANWEH OTXOMOB. BUIBI yTHIN3aIMK OTXOMOB.
Metoap! ytunmzanuu. PacdeTHble cXeMbl YTHIIM3aLUU. TEXHUKO-3KOHOMUYEcKas 3(PQPEeKTHB-
HOCTh YTHJTU3AITUH.

11.  TexHosnoruyeckas cxema NHpou3BOACTBa. [IpaBuiia cocTaBleHHs TEXHOJOrMYe-
CKOH CXEMBI.

12.  PacuerHas cxema nepepabOTKH CHIPbEBBIX MPOJAYKTOB B MOHOKpPHUCTAJUIBL. Pacuer
MOIIIHOCTH MTPOU3BOJICTBA 10 MOHOKPHUCTAJIJIAM.

13.  Pacuernas cxema nepepaOOTKH MOHOKPHUCTAJUIOB B MOHOKPHCTAIJIMUECKUE U3/Ie-
nusi. PacueT MOIITHOCTH MPOU3BOACTBA [0 MOHOKPHUCTANINYECKUM U3JIEIIHSM.

14.  PacuerHas cxema nepepaboTKH CBIPbsl B CHIPhEBBIE MPOAYKTHI. PacueT MOLTHOCTH
IIPOM3BOJICTBA 110 CHIPBEBBIM MPOAYKTaM. PacueT pacxona chIpbs.

15.  Pacuer BCIOMOTrareiabHOIO ChIpbs U MaTEpUAJIOB.
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16.

JluHamuka CTpyKTypbl IPEANPUSATHS.

17.  AnmapatypHas CTpyKTypa IpOU3BOJICTBA.
18.  IlnaH NpoM3BOACTBEHHBIX MOMEIICHUH.
19.  CrpykTypa CpeAcTB TEXHHKH 0E€30MaCHOCTH, OXPaHbI TPY/la U OXpaHbl OKPYKaro-
mien cpepl.
4. O0beM y4eOHOH TUCHHUILINHBI:
BCEI'O 6 cemectp 7 cemecTp
Bunst yueOHoIi paboTh
B 3auer- | B akagem. | B 3auert- B axka- B 3auer- | B aka-
HBIX €]I1- yacax HBIX €]I1- JIEM. HBIX €]Id- | JIEM.
HUIAX HUIAX yacax HUIAX yacax
OO0mas Tpy10eMKOCTh
JTUCIHHUILINHBI 110 4 144 2 12 2 12
Y4eOHOMY ILIaHy
AyI[.I/ITOI)HbIe 3aHA- 1 30 1 30 i i
TS
Jlexuuu (Jlek) 0,5 16 0,5 16 - -
[IpakTuueckue 3aHATHS
(I13) 0,5 16 0,5 16 - -
CamocrosiTeJibHas
paGora (CP): 3 112 1 40 2 72
KypcoBoii npoekt 1 36 - - 1 36
Bun xonrpoas: 3aver ¢
i ) ) OLICHKOM i i
BCEI'O 6 cemecTp 7 cemectp
Bunel yueOnoli pa- | B3ager- | Bacrpo- | B3aser- | Bacrpo- | B3auser- | Bacrpo-
60ThI HBIX e/IH- HOM. HBIX €11~ HOM. HBIX €]l1- HOM.
HUIAX qacax HUIAX qacax HUIAX qacax
OO0mas Tpynoem-
KOCTh IMCUHMILIN- 4 108 2 54 9 54
HbI 110 Y4eOHOMY
ILUIAHY
AyIHMTOpHBIE 32- 1 27 1 27 i i
HSITHS:
Jlexumu (JIek) 0,5 13,5 0,5 13,5 - -
[IpakTHueckue 3a-
warus (I13) 0,5 13,5 0,5 13,5 - -
CamocrosiTe/ibHasA
paGora (CP): 3 81 1 27 2 54
KypcoBoii npoekt 1 27 - - 1 27
3aver ¢
Bun xoHTpOJIN: - - - . - -
OlIeHKOM

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI

«O0opynoBaHNe U OCHOBBI NPOEKTHPOBAHUS NMPeANPUATHIA 110 IPOU3BOJACTBY TOHKOILJIE-
HOYHBIX rerepocTtpykryp» (b1.B./1B.5.2)
1. leab AUCHMILUIMHBI — OOYYCHHE CTYICHTOB OakalaBpuaTa 3HAHHSIM, YMEHHSIM H
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HABbIKaM HCIOJIb30BaHMUs UHPOPMAIIMK O METOAAaX M 00OPYIOBaHHUM ISl IPOU3BOJICTBA TOHKO-
IUIGHOYHBIX TE€TEPOCTPYKTYP Uit HPUOOPOB AIIEKTPOHUKHU U (POTOHHKH.

2. B pe3yabraTe u3ydyeHust JUCHUILIHHBI 00yYAIONIUIiCA 10JIKEH

Obaadoamse CIENYIOIAMA KOMIETCHITUSIMH:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUN IMpoliecC B CO-
OTBETCTBUHU C PETJIAMEHTOM M MCIOJIb30BaTh TEXHUYECKHUE CPEJCTBA ISl U3MEPEHUSI OCHOBHBIX
napaMeTPOB TEXHOJIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykiuu (I1K-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE PeIlleHUsl MpHu pazpaboTke
TEXHOJIOTMYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUU C YYETOM SKOJI0-
FHYECKUX MociaeacTBui ux npumenenus (IK-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30MaCHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOKapHOU OE30MACHOCTH U HOPMBI OXPAHbI TPYy/Ja, U3MEPATh U OLCHUBATh Ia-
paMeTpbl IPOU3BOJACTBEHHOIO MUKPOKIMMATA, YPOBHS 3allbUIEHHOCTH U 3aT'a30BAHHOCTH, LIyMa,
U BHOpanuu, ocBemeHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO NPOBOJUTH AHAJINU3 ChIPbSl, MATEPUATIOB U TOTOBOM HPOAYKIIHH,
OCYILECTBIIATH OLIEHKY pe3ynbraToB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITH OTKIOHEHUSI OT PEKUMOB PaOOTHI TEXHO-
JIOTHYECKOr0 000PYI0BAHHUS U IMapaMeTpOB TexHomorudeckoro mnpoiuecca (IK-11);

3namy:

—  Kiaccudukanust METoJJ0B MOJMYYCHUsI TUICHOK B TEXHOJIOTHSAX reTepo(a3HbIX IICHOYHBIX
CTPYKTYP AJIst IPUOOPOB DIEKTPOHUKH U (POTOHHKH.

— Kunaccudukanus obopynoBaHusi A MOJIYYEHHUs IJICHOK B TEXHOJOTHSIX reTepodazHbIX
IUICHOYHBIX CTPYKTYP VISl IPUOOPOB IMEKTPOHUKU M POTOHHUKH.

—  OcHoBHBbIE 3Tanbl NPOEKTUPOBAHUS IPUOOPOB JIEKTPOHUKH HAa OCHOBE rerepoda3HbIX Iuie-
HOYHBIX CTPYKTYP.

— TexHonornyeckue u 3KCIUTyaTallMOHHbIE TPEOOBaHMs K 00OPYAOBAaHUIO /ISl IPOU3BOJICTBA
reTepoda3HbIX TIEHOYHBIX CTPYKTYP.

—  @axTophl, ONpENENSIONINEe TEXHOJOTHYECKUE TMOTEPH NpPU TMPOMU3BOJACTBE TeTepodazHbIX
IUIEHOYHBIX CTPYKTYP VISl IPUOOPOB ANEKTPOHUKHU U (POTOHUKH.

Ymemn:

—  @opmynupoBaTh TpeOOBaHUS K TEXHOJOTMYECKOMY OOOpYIOBAaHUIO JUISl TIOJyYEHUS TeTe-
PpOda3HbIX IIEHOYHBIX CTPYKTYpP AJIs1 MPUOOPOB ANEKTPOHUKU U (POTOHUKHU.

—  OcymecTBIsATh BIOOP METOJIOB U 000pYIOBaHHUS AJIsi MPOU3BOJACTBA reTepodazHbIX Iie-
HOYHBIX CTPYKTYp AJIsl IpUOOPOB 3JIEKTPOHUKH U (POTOHUKH.

—  CocTaBisITh KOMIIOHEHTbHI TEXHOJOTUYECKON IOKYMEHTAIIMU C YYETOM COBPEMEHHBIX OTEYe-
ctBeHHBIX (OCT, 'OCT) u 3apy6exubix crangaptos (SEMI).

Bnaoemy:

— HWudopmanueir 0 COBPEMEHHBIX U MEPCIEKTHBHBIX METOJIaX MONyYeHUS TOHKOTUICHOYHBIX
TeTePOCTPYKTYP IS Pa3IUYHBIX MPUOOPOB ANEKTPOHUKU U (POTOHHKH.

— Hudopmanmeit mo OCHOBHBIM THIAM TEXHOJIOTHYECKOTO 000pymoBaHUs mpu (HopMUpOBa-
HUU TOHKOIJIEHOYHBIX FE€TEPOCTPYKTYP AJISl pa3IUUYHBIX IPUOOPOB ANEKTPOHUKHU U (POTOHU-
KH{ BaKyyMHBIMH METOJaMHU.

3. Kpartkoe cogep:xaHue TUCHMILIUHBI:

Knaccudukanus MeTonoB moinydeHusl reTepoda3HbIX MICHOYHBIX CTPYKTYp HAa OCHOBE
aMOp(HBIX, TOTUKPUCTAIUIMYECKUX, MOHOKPUCTAINTNYECKUX U AMUTAKCUAIBHBIX TJICHOK.

BakyymHble METO/IbI TOTYyUEHHUS TOHKUX IJIEHOK. T€XHOIOruU BaKyyMHOT'O TEPMUYECKO-
ro pacnbuieHud. [IpsiMmoe U KOCBeHHOE pe3ucTUBHOE HcmnapeHue. KoHCTpyKuuu ucnapuTesnei.
TpeboBaHus K MarepuagaM HCIApHUTETIeH M KOHTEHHEPOB. DJIEKTPOHHO-TYYEBOE paclbUICHHE.
Jmuanodokycuple mymky. [Tymku [Tupca. TexHONIOTMM MUIICHEH I AJIEKTPOHHO-TY4E€BOTO
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pacnbuieHus. MHaykinuonHoe pacnbuieHne. KoHCTpyKTUBHBIE OCOOCHHOCTH U 00JacTh IpUMe-
HeHus. JIazepHoe ucnapenue. XapakTepucTHKa YCTAaHOBOK U TpeOOBaHUS K 000PYI0BaHHUIO.

TexHonorusa pacnplIeHUss MaTEPUAIIOB MO/ ACHCTBUEM HEHUTPAIbHBIX U 3apSKEHHBIX Ya-
ctull. PaBHOBecHass M HEpaBHOBECHAs, BBICOKO- W HU3KOTEMIEpaTypHas Iuia3ma. Boubr-
aMIlepHasl XapakTEpUCTUKA pa3psAaoB. TeXHOJOrus IHOAHOrO, TPUOAHOTO M MAarHETPOHHOTO
pacnbuieHusl. MarHeTpoHsl NOCTOSIHHOTO Toka U BYU marHeTrpoHnsl. IOHHO-TIIIa3MEHHOE pacIibl-
neHue. PeakTMBHOE MOHHO-TIIIa3MEHHOE pacnbuieHne. oHHO-IIydeBoe pacibuieHue. PeakTuBHoe
MOHHO-JIy4€BOE paciblIeHHEe. TEeXHOJIOTMHA MUILLIEHEN JUIsl MFOHHOIO U IIJIa3MEHHOI'O PaCIbUICHHUS.

TexHoOrUg XUMUYECKOTO Pa3lokKeHHs napa. BeIOOp TEXHOIOrMYeCKUX MaTepuaioB U
KOHCTPYKTUBHBIE OCOOEHHOCTH DPA3JIMYHBIX BapUaHTOB MeTOAA. T€XHONOTrHus OMHAPHBIX CYJb-
(bUIHBIX MOIYIPOBOJIHUKOB. Y CIOBHUS MOIYYEHUS OJIU- 1 MOHOKPUCTANIMYECKUX CTPYKTYP.

TexHOoIorus XMMUYECKOr0 Pa3jloKEeHMs Iapa IIpU ITOHMKEHHBIX TEMIIEpaType W JaBlile-
Huu. HoMmeHkiaTypa cioes, noiydaeMelx 1o texsosnorun LT-LPCVD. TexHonorust oKCMAHBIX
CJIO€B JUIl HAHOPA3MEPHBIX CTPYKTYP.

TexHOIOrus XUMMHUYECKOI0 Pa3oKEeHHUS] METATIOPraHUYECKUX COEIIMHEHUU B BaKyyMe.
HomeHnknarypa MeTajulopraHu4eCcKuX COCIMHEHNUN, UCIIOIb3YEMBIX IS ITOJy4YEHUS CI0E€B METO-
JIOM DPAa3JIOKEeHUs] MeTalulopraHndeckux coequHeHuit B Bakyyme (MOCVD). KoncrpykTuBHbIE
OCOOEHHOCTH BAaKyyMHOT0 OOOpYIOBaHUS JUIsl MHOTOCIIOMHBIX TI'€T€POCTPYKTYp, MOIYy4aeMbIX
metonoM MOCVD.

[Tonsatne npoumsBoxactea. TexHomormyeckas CTPyKTypa BaKyyMHOI'O IIPOHM3BOJCTBA.
[Ipon3BOACTBEHHBIE U TEXHOJIOIrMYEcKue npoueccbl. COCTaBHbIE YaCTH TEXHOJIOTMYECKOTO Mpo-
1ecca: onepanus, No3uLus, yCTaHOBKa.

OcCHOBHBIE THUIIBI TEXHOJOTHYECKOTO 000pYA0BaHUs AJIs CO3/AaHUs KOHTPOJIUPYEMOil aT-
Moc(hepsl B TEXHOJIOrHYecKuX arperarax. CHCTeMbl CO3[JaHus TpeABapUTEIbHOrO Bakyyma. Cu-
CTeMbI MacisTHON U Oe3MacisiHON oTKadyku. CHCTEMBI CO3/aHUs BHICOKOTO U CBEPXBBICOKOIO Ba-
kyyma. CucreMsl nuiro3oBaHus. CHcTeMbl aBTOMaTHUECKOIO MOJAJEPKaHUSI MOTOKOB pabounx
ra3oB IIPU HU3KUX U CBEPXHU3KUX JABICHUSIX.

OcCHOBHBIE aCIEKThl U OCOOEHHOCTH HaHO3JIEKTPOHUKU. HaHOpazMepHble CTPYKTypHbIE
KOMIIOHEHTBI. 30H/I0BbIE TEXHOJIOTUN. MEXaHUUECKUE U3MEPUTENIBHBIE YCTPONUCTBA C BBICOKOU
paspemaroniei U JeTEKTUPYIOIIEH ClTOCOOHOCTHIO.

HanoTexHOMIOrN4ecKue KOMIIOHEHTBl COBPEMEHHOM 3JIEKTPOHUKH. KOHBEKTHBHBIE CH-
CTeMbl OXJaxJeHHUs. 3akoH Mroppess U peKkypcuBHasl cucreMa TpyOomnpoBoaoB. KoHcTpykius
Ha”ooxyaguTeas. OXjaxkaaoomas eMKOCTb B MakpocKonudeckoM obbeme. TokompoBojsiue
JIOpOKKH. M3omupyromuye ClIOM M KOHTaKThl TYHHEIUPOBaHUA. Moaynupyemble TyHHEJIbHbBIE
MIEPEXOBI.

4. O0beM y4eOHOH JUCHUILINHBI

BCEI'O 6 cemecTp 7 cemecTp
Bunael yue6HOM paboThI
B 3auer- | Baka- | B 3auer- B axka- B 3auer- | B aka-
HBIX €H- JIEM. HBIX €JIU- JIEM. HBIX €IH- JIEM.
HHIIaX yacax HHIAX yacax HHUIIaX gacax

OO0mas Tpy10eMKOCTh
AMCHMILINHBI 10 y4el- 4 144 2 12 2 12
HOMY IJIAHY
AyIHMTOpHBIE 3AHATHS: 1 32 1 32 - -
Jlexruu (JIek) 0,5 16 0,5 16 - -
[IpakTudeckue 3aHATHS
(I13) 0,5 16 0,5 16 - -
CamocrosiTesbHasA pa-
Gota (CP): 3 112 1 40 2 72
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KypcoBoii mpoekt 1 36 - - 1 36
Buj xonTpoas: ) ) i 3aver ¢ i i
OLICHKOM
BCEI'O 6 cemectp 7 cemectp

Buns! yueOHoli pa- | B3auer- | Bacrpo- | B3auer- | Bacrpo- | B3auer- | Bacrpo-

00THI HBIX e/IH- HOM. HBIX e/IH- HOM. HBIX e/IH- HOM.

HUIAX qyacax HUIAX qacax HUIAX qacax
Oo0wmas Tpynoem-
KOCThb I CLMILJIH- 4 108 5 54 5 54
HBI 110 y4eOHOMY
TJIAHY
AyauTopHbIE 3a- 1 27 1 27 i i
HSATHS:
Jlexuuu (Jlek) 0,5 13,5 0,5 13,5 - -
[IpakTnueckue 3a-
wsrus (I13) 0,5 13,5 0,5 13,5 - -
CamocrosiTe/ibHAA
paora (CP): 3 81 1 27 2 54
KypcoBoii npoekt 1 27 - - 1 27
3auer ¢
Buja koHTpOJS: - - - - - -
OLIEHKOM

AHHOTanus padoyeil NPOrpaMMspl JUCHHUILIMHBI
«O0opynoBaHHe M OCHOBBI POEKTHPOBAHMS NMPeANPHUATHI 10 MPOU3BOACTBY IOBEJIHPHBIX
martepuasaon» (b1.B./1B.5.3)

1. Heab AUCHMILUIMHBI — OCBOEHHE CTYACHTAMU TEXHOJIOTUHU ITPOU3BOJICTBA FOBEIUPHBIX
MaTepuasoB U €€ anmapaTHOTO COMPOBOXKACHUS, 000PYAOBaHUA sl pabOThl C MPUPOAHBIMU U
HCKYCCTBEHHBIMU IOBEJMPHBIMU KaMHSIMHU - MEXaHHYECKOH 00padoTKoi, MoauduurpoBaHUEM
CBOMCTB (00JaropaxuBaHueM), pPOCTOM HCKYCCTBEHHBIX KPUCTAJUIOB.

2. B pe3yabTrare u3dy4eHusi AMCUMILIMHBI 00y4AIOLIUIACH JOJIKEH:

Obnadamye CleAyOIMIUMU KOMITETEHIIUAMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILLIECTBIISITH TEXHOJIOTMUYECKUHN TpoliecC B CO-
OTBETCTBUU C PETJIAMEHTOM M HCIOJIb30BaTh TEXHUYECKHE CPEACTBA Ul U3MEPEHUSI OCHOBHBIX
napaMeTpOB TEXHOJIOTMYECKOTO TpoLecca, CBOMCTB chIpbst U npoaykiun (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHUUYECKUE pelIeHusl MpHu pazpaboTke
TE€XHOJOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIIOTUU C YUETOM 3KOJIO-
THYECKUX TociaencTBuit ux npumenenus (I1K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKHU 0€30MacHOCTH, MPOU3BOJCTBEH-
HOM caHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OLCHUBATh Ia-
pamMeTpbl MPOU3BOJICTBEHHOTO MUKPOKIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, IIIyMa,
U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- CIOCOOHOCTBIO MPOBOJUTH AHAJIHM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIIUH,
OCYILIECTBIIATH OIIEHKY pe3ynbraToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHATh OTKJIIOHEHHS] OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOT0 000PYI0BaHUS U MapaMeTPOB TeXHoorndeckoro mporuecca (IK-11);

3uame:

-OCHOBHbIE TEXHOJIOTUYECKUE CXEMbI U OCHOBBI MMPOSKTUPOBAHUS ITPOU3BOJICTBA IIPU pa-
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oorte ¢ IIPpHUPOAHBIMU U HCKYCCTBEHHBIMHU IOBCJIMPHBIMH MaTCprUalaMu.

-Metoapl MexaHu4YecKol 00pabOTKH, MOAM(PHUIMPOBAHMS, TMOIYYEHUS HCKYCCTBEHHBIX

KpUCTAJLJZIOB 1 MaTCpUAIOB IOBCHHpHOﬁ IIPOMBIIIJIICHHOCTH.

-l IpyHIUIIBI TPOEKTUPOBAHUS U NEATEIBHOCTU NPENIIPUATUH 110 IIPOU3BOJICTBY FOBEIUP-

HBIX KaMHEH 1 MaTCpUaJIOB.

1.

1.

2.

Ymemn:

-Hcnonb3oBaTh 0060pyaoBaHue 1151 00pabOTKH FOBETUPHBIX KAMHEH M MaTepHasIoB.
- MoaudunupoBats CBOWCTBA IOBETUPHBIX MaTEPUATIOB.

- BeiOupaTh onTUManbHBIE TEXHOJIOTHH MPU 00pab0TKE MOHOKPHUCTAILIIOB.
Brnaoemw.:

- HaBbikoM 00pabOTKH MPUPOIHBIX M HCKYCCTBEHHBIX MOHOKPHUCTAILIOB.

3. KpaTkoe coaep:kaHue TUCHUTLTAHBI

Paspgen 1. TexHoaorus o6paboTKu

Beenenue. Onpenenenue NpupoaHbIX IOBEIUPHBIX KaMHeN U MarepuaioB. CoBpeMeH-
Hasl TexHu4eckas kinaccudukanus u np. Llenu u 3agaun. OCHOBHbIE OHATHS.
[TpoexTupoBaHue MPOU3BOACTBA MO OOpabOTKE IOBEIMPHBIX KaMmHEH. TexHosioruue-
CKHE€ CXEMBbI ITPOU3BOJICTBA U UX almapaTHoe BomuloleHue. [loonepanuoHHbIil XpoHo-
METpax.

PacninioBo4HbIE M NTOAPE3HbIE CTAaHKKU U NWIbL. [IpuHIMI NEHCTBUSA U OCHOBHBIE TEX-
HUYECKHUE XapaKTEPUCTHKU.

HInudoBanbHble CTaHKK - NPUHLUI JEHCTBUS M OCHOBHBIE TE€XHHYECKHUE JAHHBIE.
['py6ast o6aupka, numdoBanue u noaupoBanne. PU3NYECKUN CMBICI MPOIECCOB, Ma-
TEpHUAJIbl U OCHACTKA.

[Tporiecc wm3roromieHuss KaOOmIOHOB. Pa3MeTka, pacnuiioBka, HakjeiKa, OOJHpKa,
nundoBanue u nonupoBaHue. Popmsl kaOomOHOB. OCOOEHHOCTH M3TOTOBJIEHUS Ka-
OOLIOHOB U3 Pa3HbIX MATEPHAJIOB.

Tumnbl orpanouHsix npucnocodnenuil. I[Ipouecc orpanenus. Pazmerka, pacnuioBka u
3ananue popmbl. Haknelika u nepekineiika. OrpaHeHue U MoJaMpoBaHUE KOPOHKU U Ta-
BUIbOHA. [IpOoMBIBKa M ynmakoBKa orpaHeHHbIX KamMHEH. Dopma OrpaHEHHBIX KaMHEH.
Pacuer u ontuMu3anys ONTUKYA U T€OMETPUU OTpaHEeHHbIX KaMHel. [lonarue o ¢anTa-
3UHHBIX pOpMax orpaHku. TexXHOJIOrHs H3roToBIEeHUs Kp-17 u Kp-57.

['onToBka. M3rorosnenue mapo. Cepnenue. Mozanka. Pe3rba 1o kamHI0, pakOBHHE,
KocTu. TexHomorusi, Marepuansl U oOopynoBaHue. HoBble MepcreKTUBHbBIE METOJIbI
00paboTKH.

Kontpons kauectBa o0paOOTKH, OCHOBHbIE METOJbI M ocobeHHocTH. OOopynoBaHuE
JUIsL KOHTPOJISl Ka4eCTBa.

Oco0eHHOCTH OpraHU3aIy NPEANPUATHI 10 00padOTKe U MPOU3BOICTBY FOBEIHPHBIX
KaMHel 1 MatepuasnoB. TexHuka 6€301MacHOCTH U YTHIIM3alUs OTXO/10B IPOU3BO/ICTBA

Pasnen 2. TexHosorus obiaaropaxiBaHusl.

Beenenne. OmnpezneneHue KadyeCTBEHHBIX XapaKTEPUCTUK IMPHUPOAHBIX KPUCTAIIIOB.
[ToHsiTie O COPTHOCTU U KPUTEPUU BbIAEICHUS cOPTOB MarepuanoB. Kiaccuduxarms
METOZ0B MOJU(PHUIMPOBAHUS KAYECTBEHHBIX XapAKTEPUCTHK IOBEIHUPHBIX MOHOKpPH-
ctayioB. du3nueckue, XUMHUYECKHE U (PU3NKO-XUMHUYECKHE METO/bl MoauduiupoBa-
HUS CBOWCTB NMPUPOJHBIX MOHOKDUCTAJIJIOB. Y CIIOBHUS NPOBENEHUS MPOLIECCOB, ONpe-
nensomuye (GpakTopsl METOAOB U MX ammaparypa. O6naropakuBaHue MPUPOTHBIX MO-
HOKpHUCTAJUI0B. Mon(puIMpoBaHUe IparolieHHbIX KaMHeH (anMas, candup, u3syMpya u
np.). MonuduiupoBanre IOBETUPHBIX KaMHeW 2, 3 U 4 KaTeropuu. DKOHOMHUYECKas
11€7€C000pa3sHOCTh MOIM(MUIMPOBAHUS, BBIOOP METOMOB ognaropaxusams HA PASITHMUHBIX
puMepax.

OcoOeHHOCTH OpraHM3allMy U TeXHHUKa 0€30MacHOCTH MPEANpUATHI U jadopaTtopuit
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Mo 00JaropakMBaHUIO U MOJAUQPUIIMPOBAHUIO CBOMCTB MPHUPOIHBIX U MCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEW U MaTEepPHAJIOB.

3. IlpoexTupoBaHHE MPOM3BOJCTBA MO OOJArOpPaKMBAHUIO IOBEJIMPHBIX KaMHEH W Mare-
puasioB. OcoOEHHOCTH Pa3pabOTKH TEXHOJOTHYECKMX CXEM MPOU3BOJCTBA U pacyeT-
HBIX CXEM MOJUQPUIIMPOBAHUS PA3TUIHOTO FOBEITUPHOTO CHIPHSI.

Pazgen 3. TexHOJIOTHs IparolieHHbIX MOHOKPHUCTAIIJIOB

1. Bsenenue. llenu u 3a1aun moaydeHus IOBEIUPHBIX MaTepruaioB. OU3HKO-XUMUYCCKHE
OCHOBBI MPOLIECCOB CHMHTE3a IIUXTHI U POCTAa MOHOKPHUCTAIOB. PacruiaBHbie METObI
pOCTa IOBEJIMPHBIX MOHOKPHUCTAILIIOB. PacTBOp-paciiyiaBHbIE METOBI POCTa U UCIIOJb-
3yeMmasi anmaparypa. ['uaporepmaibHble METOABI pocTa . YCJIOBHUS, OCOOCHHOCTH,
(GU3XUMHS TPOIECCOB, allapaTypa ¥ OCHACTKa. XUMHYECKHE METOJbI CHHTE3a FOBE-
JUPHBIX MaTepUajoB (Ha MpUMEpe omalia, MaJlaxXuTa U OUPIO3HI).

2. IlpoexTupoBaHuE MPEANPUATHI 110 POCTY U MPOU3BOACTBY IOBEIUPHBIX KaMHEH U Ma-
tepuanoB. KubepHernueckre OCHOBBI ONTUMH3AIIMUA TEXHOJIOTMYECKOTO MpoIiecca.

4. O6beM yueOHOI TUCIUIIIHHBI

BCEI'O 6 cemecTp 7 cemectp
Bunasr yue6HOM paboThI
B3au. | Baka- | B3au. | B aka- B B axka-
el JIEM. el IeM. | 3ad.el | JeM.
yacax gacax yacax
OO0wmast Tpy10eMKOCTb 1M CHHUILIH- 4 144 5 79 9 79
HBI 110 YYeOHOMY IUIaHY
AyIMTOpHBIE 3aHATHS: 1 32 1 32 - -
Jlextuu (JIek) 0,5 16 0,5 16 - -
[Tpaktuueckue 3ansatus (I113) 0,5 16 0,5 16 - -
CamocrositesbHas padora (CP): 3 112 1 40 2 72
KypcoBoii mpoekt 1 36 - - 1 36
Bua konrpous: 3auger ¢
- - - OlleH- - -
KOM
BCEI'O 6 cemecTp 7 cemectp
Bunpl yueOnoli pabo- | B 3auer- | Bacrpo- | B3auer- | Bactpo- | B3auer- | Bacrpo-
THI HBIX e/IH- HOM. HBIX e/IH- HOM HBIX €/TH- HOM
HUTAX gacax HUIAX gacax HUIAX qacax
Oo6mas Tpynoem-
KOCTh JUCIAILIHHBI 4 108 2 54 2 54
10 y4eOHOMY ILIAHY
AyIMTOpHBIE 3aHS- 1 27 1 97 i )
THSI:
Jlexruu (JIek) 0,5 13,5 0,5 13,5 - -
[IpakTudeckue 3aHs-
w3 (IT3) 0,5 13,5 0,5 13,5 - -
CamocrosiTeJibHast
paGora (CP): 3 81 1 27 2 54
KypcoBoii npoekT 1 27 - - 1 27
3auer ¢
Bun konTpoJs: - - - - - -
OLICHKOM
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AHHOTanus padoyeil NPOrpaMMbl AU CUHUIIIMHBI
«Hcnonb3oBanue nuarpamm (a3zoBbIX pABHOBECHI IIPU CUHTE3e
MaTepuaJioB iekTpouukn» (b1.B./1B.6.1)

1. Heab aucuumiuHbl — GOPMUPOBAHUE Y CTYACHTOB OakajaBpHara MpeCTaBICHUN O
METOAAX YIpPaBICHHS ABICHUSIMHU Ae(PeKTO0Opa30BaHMs B KPUCTAIUIMYECKHX (a3ax, o
croco0ax CMHTE3a KPUCTAIIOB C 3aJlaHHBIM YPOBHEM J1€(DEKTOB U KeTaeMbIMU CBOM-
CTBaMH

2. B pe3yabrare udydyeHus JUCHUIIHHBI 00yYAIOUIUIICS T0JKEH:

Obaadoamse CIENYIOIUMU KOMIIETCHITUSIMH:

—CMOCOOHOCTBIO NMPOBOJUTH AHAIM3 ChIPbS, MAaTEPHAIOB W TOTOBOM MPOIYKIIMH, OCY-

IIECTBJIATH OLIEHKY pe3yabTaToB aHaau3a (ITK-10);

—TOTOBHOCTBIO HCIOJIB30BATh 3HAHUSI OCHOBHBIX (DM3MYECKUX TEOPHMA ISl PELICHHUS BO3-
HUKAIOMUX (PU3NYECKUX 3a]1ad, CaMOCTOSITEILHOTO MPUOOpeTeHus] (PU3NYECKUX 3Ha-
HUH, ISl TIOHUMAaHUs IPUHIMIIOB paboThl MPUOOPOB U YCTPONCTB, B TOM UHUCIE BBIXO-
JSIIAX 32 MPeesIbl KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (I[1K-19);

3namy:

- TEpPMOIMHAMHYECKHE OCHOBBI TOCTPOCHHS JarpaMM (a3oBbIX PABHOBECHIA;

- KJaccu(UKalys OCHOBHBIX THUIIOB IMAarpaMM U B3aUMOCBSI3b MEXKAY HUMU;

- TOIIOJIOTUYECKHE OCOOEHHOCTHU AUarpaMm ¢ (pazaMu XUMUYECKUX COETUHEHUI.

Ymemn:

- aHAIM3UPOBATH MEPBUYHYIO WHPOPMALIHIO JUTSI IOCTPOSHUS AUarpamMm (a3oBbIX paBHO-

BECHI;

- NPOBOJUTH OLIEHKY TOCTOBEPHOCTH AKCIEPUMEHTAJIbHBIX AAHHBIX JUISl Pa3HOPOIHBIX

auarpaMM (pa3oBbIX PaBHOBECHIA;

- COIVIACOBBIBATH PA3HOPOJIHBIE IHArPAMMBI

- JIOCTpauBaTh HEJOCTAOLINE MPOESKIMHY U CEYEHUS 10 KYCOYHO-OTPHIBOUHONW MH(OpMa-

LMY ¥ Pa3HOPOAHBIM IKCIIEPUMEHTAIbHBIM JIaHHBIM.

Braoemy:

- TEPMUHOJIOTHEN TpU GOopMUpPOBaHUU ciioBecHOTro onucanus P-T-x nuarpamm

- HaBbIKamMH noctpoenust P-T-x nuarpamm OunapHbIx cucrem, P-T, T-X u P-X npoekunit

U CCUCHUI;

- HaBbIKaMM aHaJIM3a OMMUOOK 1pu noctpoeHuu P-T-x auarpamm OnHapHbIX cuctem, P-T,

T-X u P-X npoeknuuii 1 ceyeHnii Ha OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHBIX.

3. Kparkoe cogep:kanue TUCHUIINHBI

Pazgen 1. TepMogmHaMuyecKkue yCIoOBHs YCTOMYMBOCTH (a3.

[TonaTue kBa3ucTaTHUECKOro npotecca. Y paBHenue I’ mb6oca-/{rorema. I'ereporennas cu-
cTema. YclloBuUsl paBHOBecHs (a3 B reTeporeHHoi cucreme. VIHTeHCUBHbBIE U 3KCTEHCHUBHBIE Ta-
pameTprl. COnpsbKEHHBIE IMapaMeTpbl. BapuaHTHOCTh TeTEpOreHHOM CUCTEMBI. Y paBHEHHUS CBsI-
3U. Y CIIOBUSI yCTOMUMBOIO paBHOBECHUS (ha3bl M T€TEPOT€HHON CUCTEMBI.

Paznen 2. OOuue cBeieHus 0 AMarpaMMax COCTOSHUS.

PuU3NKO-XMMHYECKasl CYIIHOCTh qUarpaMMbl coctosiHud. Crcrema koopauHar. BapuaHt-
HOCTb CHCTEM, H300paXkaéMbIX Ha JAuarpamme cocTosiHus. HomeHkiaTypa nuarpaMM COCTOSTHHSL.
[{enn Ka4yeCTBEHHOIO aHAJIN3a JUAarpaMM COCTOSTHUSA.

JlnarpaMmbl COCTOSIHUSI B KOOPAMHATAX «MHTEHCUBHBIN napaMeTp | — MHTEHCUBHBIN Na-
pameTp 2». BapuaHTHOCTH cucTeM, M300pakaeMbIX JTHHUEH W TOUKor. OOIMIMI BUI JUArpaMMBbl
cocTtosiHUA. YHCo IMHUM, UCXOAAIMX W3 HOHBAapUaHTHOW TOYKM. B3aummHOe pacmnosiokeHue
JIMHUH, BBIXOJAIIMX W3 HOHBapuaHTHOM ToukH. IIpaBuino Cpelinemakepca. COOTHOIIEHUE MEX-
Jly SKCTEHCUBHBIMH ITapaMeTPaMu B TOUKE IKCTPEMyMa JIMHUHU. Touka 0OpbIBa JIMHUU.

JlnarpaMMbl COCTOSIHUSI B KOOPJMHATAX «MHTEHCUBHBINA IMapaMeTp — SKCTECHCUBHBIN Ia-
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pametp». BapuanTHOCTh cucteM, n300paxkaeMbix Ha auarpamme. Onpenenenue KoHHOIbI. Pac-
4eT 4YKciia JIMHUK Ha uarpaMmax.

Pa3nen 3. OcHOBHBIE THUITBI HOHBAPHAHTHBIX PABHOBECUN B OMHAPHBIX CHCTEMAaX.

HonBapuantHbie paBHoBecusi 1 tuna. HonBapuantHbele paBHOBecusi 2 tuna. Hectexuo-
MeTpudeckue ¢azpl U ux oroopaxenue Ha P-X u P-T nuarpammax. P-T-X guarpamMmmsl Kak co-
BOKYITHOCTb 3aKOHOMEPHOCTEH, ONPEIEIIAIOIINX YCIOBUS CUHTE3a KPUCTAJUIOB JKEIAEMOI0 CO-
ctaBa. TepMOAMHAMUYECKUN aHATU3 MPUYHNH, ONPEAEISIOIUX BU 00JaCTH TOMOT€HHOCTH U €€
II0JIO’KEHUE Ha UarpaMMe COCTOSIHMSL.

Paznen 4. P-T-X-Y auarpammbl TPOMHBIX CHUCTEM.

OcHOBHBIE CBEJIEHHS O CBOMCTBax TpeyronbHuka ['mooca. [locTtpoeHne n3oTepMuuecKux
ceyeHuit P-T-X-Y nuarpammsl TpoitHOM cucTeMbl. MOHOBapHaHTHBIN TpeyrojdbHUK. OcOOCHHO-
CTU TPUAHTYJISALMSA IIPU IOCTPOCHUH H30TepMuueckux cedeHuil T-X-Y npoexkuuu P-T-X-V aua-
TpaMMBbI TPOMHOW CUCTEMBI.

4. O0beM y4eOHOH JUCHHUIJIMHBI

B 3aueTHBIX B akanem.
Bunbt yueOHOM pabOThI EeIMHULIAX yacax
O0mas TPyA0eMKOCTh JUCIUILIHHBI 110 Y4eOHOMY IUIaHY 4 144
AyIMTOpHBIE 3aHATHS: 2 64
Jlexuuu (Jlek) 1 32
[IpakTuueckue 3ansatus (113) 1 32
CamocrositesbHas padora (CP): 2 80

By KOHTpOJIsI: 3a4€T ¢ OEeHKOM

B 3auetHbix | B acTpoHOM.
Bunpt yueOHoI paboThI eANMHULAX yacax

O0mas TPyA0eMKOCTh JMCIUILIHHBI 10 Y4eOHOMY ILIAHY 4 108
AyAUTOpHBbIE 3aHATHSA: 2 o4
Jlextum (Jlek) 1 27
[Ipaktuueckue 3anstus (113) 1 27
CamocrositesbHas padora (CP): 2 54

Bua KOHTPOJIA: 32a4eT ¢ OLeHKOM

AHHOTanus padoyeil NPOrpaMMbl JUCHUIIMHBI
«I'emmosorus» (b1.B.J1B.6.2)

1. Heap AuCOMILIMHBI — 00YYeHHE CTYACHTOB OCHOBHBIM 3HAHUSM, YMEHUSIM, HAaBBIKAM
B JUArHOCTUKU M KJIacCHU(UKAINKM FOBETUPHBIX KaMHEW, MaTepHaNOB C TMO3UIHNHA (PU3XUMUU
TBEPJIOTO Te€la U FeMMOJIOTHU. B pa3zaenax QUCHUILIMHBI PACKPBIBAIOTCS OCHOBHBIE MOHSTHUS
TEMMOJIOTH KaK HAayKH O IOBEJIMPHBIX KaMHSIX, TaHbl Pa3JIMYHbIC THITHI KJIaccupUKaIui (reMmMo-
JIOTUYeCcKasi, IPOMBIIUICHHAS, TEXHOJIOTUYECKasl U JIp.), MPUBEIEHBl OCHOBHBIC METOBI TUATHO-
CTUKH ¥ W3YYEHUS MPUPOIHBIX MOHOKPHCTAIIJIOB, JAHO JIETaJIbHOE OMMCAHUE MMPUPOTHBIX MOHO-
KPUCTAIIJIOB B COOTBETCTBUH C COBPEMEHHOM CUCTEeMAaTUKOW. B mpomomkeHne mporpaMmmsl 00y-
YEHUS OCYIIECTBIISIETCS TIEPEX0]] B M3JI0KEHUH MaTepualia Kypca OT MIPUPOIHBIX K TaK Ha3bIBae-
MBIM MOJU(DUIIUPOBAHHBIM (00JIaropo>KeHHBIM) MPUPOIHBIM U MCKYCCTBEHHBIM MOHOKPHUCTAJ-
JaM ¥ MaTepHaiaM.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4aIOIMIACA 10JIZKeH

Obnadams CIEeTyIONTUMA KOMITETCHITHSMU:

—CTMOCOOHOCTBIO MPOBOJIUTH AHAIU3 CBHIPhS, MAaTEPHAJIOB U TOTOBOM MPOAYKIIHH, OCY-

IIECTBIISITH OLICHKY pe3ynbTaToB anaiu3a ([TK-10);
—TOTOBHOCTBIO MCITOJIb30BaTh 3HAHUS OCHOBHBIX (DH3UUYECKUX TEOPHH ISl PEIICHUS BO3-
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HUKAIONMX (PU3MYECKUX 3a/ad, CaMOCTOSTEIbHOr0 MpUOOpeTeHHus (U3NYECKUX 3Ha-
HUH, A7 TOHUMAaHUS IPUHLIUIIOB PabOThl TPUOOPOB M YCTPOICTB, B TOM YHCJIE BBIXO-
JSLIMX 32 IPeAeNbl KOMIETEHTHOCTH KOHKpeTHoro Hanpasienus (I1K-19);

3uame:

- CoBpeMeHHbIE (PU3UKO-XMMUYECKHE METOBI UCCIIEIOBAHUS U TUArHOCTUKU

IOBEJIMPHBIX KAMHEH.

- O061ue NpUHLIKIBI KJaccu(PUKALUU IPUPOIHBIX, APArOLIEHHbBIX

MOHOKPHUCTAJNINYECKUX KAMHEN U 3HATh UX I'PYIIIHI.

-OLieHOYHbIE TapaMeTphl FOBEJIMPHBIX KAMHEHW U PUHLUIIBI CePTUDUKALIH.

Ymems:

- [lonp30BaThCA reMMOJIOTHYECKUMU IIPUOOPAMU U ONPEAEIATh CBOMCTBA FOBEJIMPHBIX

KaMHEH.

- OnpenensaTh KaueCTBEHHBIE XapaKTEPUCTUKH IIPUPOJHBIX IPAroLeHHBIX MOHOKPUCTAII-
JIOB.

Braoemy:

- HaBblkaMu JMarHOCTUKHM NPUPOJHBIX MOHOKPHUCTAJIOB 10 COBOKYITHOCTH CBOMCTB.

- HaBpikamu ompeneneHust pU3MUECKUX U XMMHMYECKHX CBOWCTB NMPHPOJIHBIX U HCKYC-
CTBEHHBIX IOBEJIMPHBIX KAMHEH U MaTepUaioB, a TaK K€ ONPEJENIATh UX KaUECTBEHHbIC XapaKTe-
PHUCTHKHU.

3. KpaTkoe coaep:kanue JIUCHUIITIHHBI

Mopyns 1. BBegenue B reMMoJIOTHIO.

1. Beenenwe. [Ipupoansie qparoneHHble MOHOKPHCTAIIIB KaK O0BEKT UCCIIEIOBAHUS
remMosioruu. Llenn M 3amauu, oOBEKThl U METOJbl UCCIENOBaHUI (BU3yallbHble, HHCTPYMEH-
TajbHbIE), IPUOOPBHI, annaparypa.

2. [TpuHIMMBl KIacCCU(PUKALIUN TPUPOIHBIX IPArOLUEHHBIX MOHOKPUCTAIUIOB, COBpE-
MeHHbIe Kiaccupukanuu. [IoHATHE «IparolleHHbI KaMEHb» B pa3jMyYHbIX acnektax. [IpaBuna
CIBJO (MexayHapoiHas KoH(peepalus o I0BEITUPHBIM KaMHSAM, U3/IeNUsIM U3 cepebpa, aama-
3aM U xemuyry). OtHomenue Poccun x CIBJO.

3. @U3NKO-XUMHUYECKUE CBOMCTBA MPHUPOJHBIX JPAaroleHHBIX MOHOKPHCTAIUIOB
(uBeT, O1ecK, TBEPIOCTh, INIOTHOCTh, ONTHYECKUE CBOWMCTBA, aOCOPOIUs, OCOOEHHOCTH), BHU3Y-
JIbHBIE M HHCTPYMEHTAJIbHBIE METO/bl AuarHocTHkH. [Ipubopsl, anmaparypa (MUKPOCKOM, UM-
MEPCHUOHCKOTII, MOJIIPUCKON, pedpakTOMETp, CHEKTPOCKOIN, auxpockon, YdP-mammna). LleHTpsl
OKpacku, crieKTpooToMepHs U olieHKa 1iBeTa o cucreme GIA.

Monynb 2. [IpupoaHble 0BETHPHbIE MOHOKPUCTAILIIBI .

4. [Tpupoanble IOBENMpPHBIE KAMHU (I€MMOJIOTHYECKAsh XapaKTEepUCTHKA, METOJIbI
UCHTUPHUKAIIMK, MECTOPOXKIACHUS): alMa3, Ipo3payHble (OrpaHOYHbIE) IOBETUPHbIE KaMHU (TP.
KOpyH/Ja, Tp. Oepuiia, Xpu300epuiul, LIMHUHENb, TP. FpaHaTa, rp. KBapla H JIp.); Hempo3payHble

(roBeNTMPHO-TI0/1€I0YHbIE) KaMHU: OJIaropoHbIi omnai, Oupro3a, HeQpHT, KaJeuT, XPU30-
npas, J1a3ypuT U JIp.

5. OpraHoreHHble IOBEIUPHBIE MaTepUalbl (JKEMUYT, IIEPIAMyTp, SIHTapb, KOpaul U
Ip.); TEMMOJIOTHYECKask XapaKTePUCTHKA, METO/IbI INarHOCTUKU.

Monyns 3. MoauduimpoBanHble TPUPOAHbIE MOHOKPHCTAILIIBI.

6. O6naropaxuBaHusl MPUPOIHBIX JAPArOLEHHBIX MOHOKPUCTAJIOB. MeTOIbI MOAH-
(GUIMpOBaHUS W JUArHOCTUYECKHE MPU3HAKM OO0JAaropaXMBaHUs, CHOCOOBI PACIO3HABAHUS
00J1arOpOKEHHBIX KaMHEH.

Monyib 4. UckycCTBEHHBIE aHAJIOTH TPUPOAHBIX MOHOKPUCTAJIJIOB U UX UMUTALIUH.

7. [TpoMBINIIEHHBIH POCT UCKYCCTBEHHBIX aHAJIOrOB MPUPOJIHBIX MOHOKPHCTAIJIOB,
TpeOOBaHUs K BbITyckaeMoil mpoayKiuu. Mcropuueckas cripaBka O pa3BUTUU NMPOMBIIUIEHHOTO
CHHTE€3a U pOCTa JIParoleHHbIX KaMHEH, OCHOBHbIE METO/bl pocTa. OONacTH NPUMEHEHUS HC-
KYCCTBEHHBIX aHaJOI'0OB IPUPOJIHBIX KAMHEH, UX JOCTOMHCTBA M IIPEUMYIECTBA Mepe IPUPOA-
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HBIMH KaMHSIMH.

8. Haubonee mupoko pacnpocTpaHEHHbIE HCKYCCTBEHHBIE HOBEIUPHBIE KaMHU, UX
reMMOJIOTHYECKAss XapaKTePUCTHUKA, METOIbl HIACHTH(HUKAIMK, KIFOYEBbIC JIHATHOCTUYCCKUC
MPU3HAKU OTIWYUS UCKYCCTBEHHBIX IOBEJIMPHBIX KAMHEH OT MPUPOIHBIX. ODUPMBI-IOCTABIIUKH.

9. Nmvurtanuu. Bunbl uMutanuii (M3 MpUPOIHBIX, UICKYCCTBEHHBIX MaTEpPHAJIOB, CO-
CTaBHBIC KAMHH); CIIOCOOBI M METO/IbI pACIIO3HABAHUS UMHUTAIIUN.

4. O0beM yueOHO# JUCUMIIJIMHBI

B 3aueTHBIX B akanem.
Bupl yue6HOM paboTh eqUHULIAX Jacax

O01asi TPy10eMKOCTh JMCHUUILUIUHBI 0 Y4e0HOMY IJIAHY 4 144
AYAUTOpPHBIE 3aHATHS: 2 64
Jlexuunu (Jlek) 1 32
[Tpaktuueckue 3ansatus (I113) 1 32
CamocrositesbHas padora (CP): 2 80

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

B 3auernbix | B acTtponom.
Bunasr yue6HOM paboThI eAMHULAX yacax

O01mas TPy10eMKOCTb IMCUMILUIMHBI 10 Y4e0HOMY IJIAHY 4 108
AyIUTOpHBbIE 3aHATHS: 2 54
Jlexuuu (Jlek) 1 27
[IpakTuueckue 3ansatus (113) 1 27
CamocrositesibHas padora (CP): 2 54

Buja KOHTpOJIsi: 3a4eT ¢ OLEHKOM

AHHOTanus padoyeil NPOrpaMMbl AU CHHUIIIMHBI
«MeToabl uccienoBanust marepuaion poronuxn» (51.B.71B.7.1)

1. Heasb aucuMmiInHbl — GOPMUPOBAHUE ONPEAEIEHHOr0 00beMa 3HAaHUM U HeoOXO0U-
MBIX HaBBIKOB, IOCTaTOYHBIX JUIS CAaMOCTOSTEIBHOTO BBIOOpa METO/Ia aHAIN3a PA3JIMYHbIX MaTe-
puanoB GOTOHUKH (MOHOKPUCTAJIJIOB, CTEKOJI, KOMIO3UTHBIX U THOPUAHBIX MaTepHalIOB), B 3a-
BUCHUMOCTH OT Kpyra pelaeMbIX UCCIIe0BAaTENbCKUX 3a/1a4.

2. B pe3yabTrare udy4eHusi AMCUMILIMHBI 00y4AIOLIUIACH JOJIKEeH:

Obnadamye CleAyOIMUMU KOMITETEHIIUAMU:

- CIIOCOOHOCTBIO HCIIOJIb30BATh NMpaBUila TEXHUKU 0€30IacHOCTH, POU3BOJCTBEH-
HOM caHUTapuu, MOXKapHOW 0€30MacHOCTH U HOPMBI OXpaHbl TPYJla, U3MEPATh U OLEHUBATh Ia-
paMeTpbl MPOU3BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albUIEHHOCTH M 3ara30BaHHOCTH, IIyMa,
U BUOpaImu, ocBerieHHocTH padounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHIO M JKCIUIyaTallMM BHOBb BBOJUMOIO OOOPYIAOBaHUS
(IIK-8);

- CIIOCOOHOCTBIO AaHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO0, ToAOupaTh 00opy-
JIOBaHKE, FTOTOBUTH 3asBKU HA MPHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIIUH,
OCYIIECTBIIATH OIICHKY pe3ynbTaroB aHanu3a (I1K-10);

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3UUECKHE U XMMHUYECKHE SKCIIEepH-
MEHTBI, IPOBOAUTH 00pabOTKY UX Pe3y/IbTAaTOB M OLIEHUBATh IMOTPEIIHOCTH, BBIJIBUTATh THIIOTE-
3bl U yCTAHABJIMBATh IPAHUILIBI UX MPUMEHEHUs], IPUMEHSATh METO/bl MAaTEMAaTUYECKOT0 aHaIN3a
Y MOJICITUPOBAHUS, TEOPETHUYECKOTO U dKCIIepUMeHTanbHoro nccnenosanus (I1K-16);

- TOTOBHOCTBIO NPOBOJNUTH CTaHAAPTHBIE M CEPTU(UKALMOHHBIC UCIBITAHUS MaTe-
pHAaJIOB, U3CIUI 1 TexHOoTornueckux mporeccos (ITK-17);
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3name:

- COBPEMEHHOE COCTOSHHE B OOJIACTH HCCJEJAOBAHUS CTPYKTYPHl M COCTaBa MOHOKPH-
CTaJIJIOB.

- TEOPETUYECKHE OCHOBBHI M KJIacCH(PHUKAIMIO METOAOB aHAIM3a, 00J1acTH MX MPUMEHE-
HUSI, BO3SMOKHOCTH ¥ OTPAHUYCHHS.

- YCTPOWCTBO M (PYHKIIMOHATHHBIE BO3MOXXHOCTH OOOPYIOBAHHS, WCIIOIH3YEMOTO IS

aHaJu3a.

Ymemn:

- UHTEPIIPETUPOBATH PE3YJIHTATHl aHAIM3a MAaTEPHAIOB PACCMOTPEHHBIMHU B KypCe METO-
JIaMU.

- CpaBHUBATh U COMOCTABJIATH PE3YJIbTAThl UCCIICIOBAHMUS MAaTEPUATIOB PAa3HBIMU METO-
JIaMU.

- BBIOMpATh METO/] aHaJIM3a UCXO/sl U3 MOCTABJICHHBIX 33]au UCCIIEI0BaHMs U XapaKTepU-
CTHK UCCIIElyeMOr0 MaTepuaia.

Braoemy:

- HaBbIKAMHU MCIIOJIb30BaHUS METOJIOB aHAIW3a JJIS PEUICHMs] MPaKTUYECKUX Hay4dHO-
MCCJIE0BATEIbCKUX 3aau.

3. KpaTkoe coaep:kanue JIUCHUIITHHBI

1. Beenenue. Knaccuduxanuus MeTonoB GU3NKO-XUMHUUYECKOTO aHATIN3A.

2. Tepmuueckue MeTonbl aHanmm3a. Tepmuyecknii W anuddepeHnanIbHO-TePMUIECKUN
METOAbl aHanu3a. TepMorpaBUMeTpudeckuil MU auddepeHIrnarIbHO-TepMOrpaBUMETPUYECKUN
metoabl aHanm3a. OOopynoBanue mnsi tepmorpaduu. TpeboBaHust K dTamoHam. Bunm KpuBbix
ATA u TT'A. ®akropsl, Bustomue Ha Bua kpuBbiX JITA u TI'A. TepmorazoBoiatomMomeTpude-
ckuil aHay3. TepMORIIEKTpOMETPpUYECKUN aHAIN3. [JniaTOMEeTpUYECKHU aHAIN3.

3. Meroapl MccaeoBaHUs CTPYKTYphl MarepuaioB. PeHTreHo¢a3oBblii U pEHTTEHO-
CTPYKTYPHBIN aHaIN3. B3aumonencTBiue peHTI€HOBCKOIO M3JIy4eHHUs C BELIECTBOM. Y paBHEHHUE
Bynbga-bparra, npasuna Jlays. [IpyHIMIB 1 BO3MOXXHOCTH METO/A MOPOIIKA, 000PYAOBaHHE,
pacuer audpakrorpamMm. OmnpeneneHue KaTeropuu, CUHTOHUM, apaMeTPOB PELIETKH, pEeHTre-
HOBCKOH IJIOTHOCTH KPUCTAJUIOB. BiusiHMe pa3MepoB 4acTUI] HA PEHTI€HOBCKYIO TU(PAKINIO B
HuX. [TomHonpoduibHbiii MeTon PutBenbna. CoBpeMeHHBIE METObI KOMIIBIOTEPHOIO pacuera
TU(PPaKTOrpaMM.

4. Ontnueckas crnektpockonus. CHekTpsl MOIJIOMIEHUs U TpomyckaHus. PaccesHue.
OxctuHKMsA. CedeHus noriomeHus. J(namna3oH npo3payHocTy MaTepuana. BiausHue Ha normio-
IIEHUE KPHUCTAJUIOB U CTEKOJ MPHUMECEH MEePeXOJHBIX U peaKo3eMeNbHbIX HOHOB. CriekTpodo-
TOMETPBHI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBBIN PEHTIC€HOCIEKTPAIBbHBIM MUKPOAHAIINU3.
Teopetnueckre ocHOBBI MeTona. BropuuHble M 0OpaTHOpacCesHHBIE 3JEKTPOHBI, XapaKTepH-
CTMUYECKOE U3TydyeHue. Y CTpoiCcTBO MUKpoaHaiu3aTopa. MccnenoBanue moBepxHOCTH, (pa30BOro
U 3JIeMEHTHOro coctaBa. Oco0eHHOCTH MOArOTOBKM 00pa3noB. TpeboBaHus K dTaloHaM. DMHUC-
CHOHHBIH MUKPOCHEKTPAIbHBIM aHAIN3 C JIa3epHBIM 0TOOPOM IpoObl. KauecTBeHHBIH 1 KoIHue-
CTBEHHBI AMHUCCHOHHBIA aHanMu3. YCTPONCTBO Ja3epHOr0 MUKpoaHanu3aTopa. Moaudukanun
METO/a.

6. HccnenoBanusi MarepuaioB METOJAaMHU ONTUYECKOM MHUKpockonuu. BozmoxxHOCTH
ONTUYECKOTO aHaju3a. BBl MUKpOIpenapaToB M CIOCOObI UX NMPUroToBieHUs. M3ydyeHue
MaTepuajoB B IUIOCKO-TIOJISPU30BAHHOM MMAPAIJIEIbHOM, CXOJSAIIEMCS U OTPaKEHHOM CBETE.
MeTtobl U3MEPEHUs MOKa3aTessl MPEJOMIICHNs W30TPOIHBIX U AHU30TPOIHBIX MaTEpUaIOB.
N3mepeHre MHUKpPOTBEPIOCTH MaTepuanoB. lcciiemoBaHne HampsKEHUH MOJSPU3ALMOHHO-
ONTUYECKUM MeTo10M. OO0pyA0BaHHE IJIsi ONITUYECKUX UCCIICIOBAHUI.

4. O06beM yueOHO JUCUUIIJIMHBI
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B 3aueTHBIX B akazem.
Bunast yueOHoIi paboThI €AMHULIAX qacax

OO01masi Tpy10eMKOCTh M CUMILIMHBI 10 Y4e0HOMY ILJIAHY 5 180
AyIMTOpHBIE 3aAHATHS: 2 64
Jlexumu (Jlek) 1 32
Jlaboparopusie paboTs (JIP) 1 32
CamocrositesibHas pa6ora (CP): 2 80
Bun koHTpoJisi: Jk3amMeH 1 36

B 3auetHbIx B acTponom.
Bunast yueOHoIi paboThI €AMHULIAX qacax

OO01masi Tpy10eMKOCTh IMCUMILIMHBI 10 Y4e0HOMY ILJIAHY 5 135
AyAUTOpHBbIE 3aHATHS: 2 94
Jlexuunu (JIek) 1 27
JlaGopaTopHbie paboTsI (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bun koHTpoOJISI: DK3aMeH 1 27

AHHOTaNUs NPOrpaMMbl Y4eOHOM JUCHUIIIMHBI
«MeTtoabl uccien0BaHusI MaTepuasioB diekTponunkn» (b1.B./1B.7.2)

1. Heap aucuunjaumHbl — GOPMHUPOBAHHUE OINPEACIICHHOIO0 00beMa 3HAaHUK M HEOOXOIH-
MBIX HaBBIKOB, JOCTATOYHBIX JIJISI CAMOCTOSITEILHOTO BRIOOpa METO/1a aHAJIW3a Pa3IUYHBIX MaTe-
pHAJIOB JEKTPOHUKH (MOHOKPHUCTAIUIOB MOTYIPOBOAHUKOB, KOMIIO3UTHBIX M THOPUIHBIX MaTe-
pHYaoB), B 3aBUCUMOCTH OT Kpyra pelaeMbIX UCCIIeIOBATEIbCKUX 3a/1ad.

2. B pe3yabTaTe M3y4eHUs IMCHUILINHBI 00y4aI0 M IACH J0JIZKeH:

Obnadams CIEYIOUTUMA KOMITETCHIIHSMU:

- CIIOCOOHOCTBIO MCIIONIb30BATh MpaBUia TEXHUKHU 0€30MacHOCTH, IPOU3BOJCTBEH-
HOWM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYy/Ja, U3MEPATh U OICHUBAThH Ia-
paMeTpsl MPOU3BOJICTBEHHOTO MUKPOKIMMATA, YPOBHS 3aMbIJICHHOCTH M 3ara30BaHHOCTH, IITyMa,
U BUOpaIuu, ocBereHHocTH padbounx mect (ITK-5);

- TOTOBHOCTBbIO K OCBOEHHIO M OJKCIUTyaTalldd BHOBBH BBOJIUMOTO OOOpYIOBAHHS
(TIK-8);

- CIIOCOOHOCTBIO aHATM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUI0, MoAOUpaTh 000py-
JIOBaHKE, TOTOBUTH 3asBKU Ha PHOOpeTeHre U peMoHT obopynoBanus (ITK-9);

- CITOCOOHOCTBIO TIPOBOJUTH AHAJIU3 CHIPbS, MATEPUAJIOB U TOTOBOM MPOIYKIIWH,
OCYILIECTBIIATH OIIEHKY pe3yibraToB aHanu3a ([1K-10);

- CMOCOOHOCTRIO TIAHUPOBATH U MPOBOJIUTH (PU3UYECKHE U XUMUUYECKHUE IKCIIEPU-
MEHTBHI, TIPOBOJIUTH 00PaOOTKY MX PE3yJbTaTOB M OIEHUBATH MOTPEITHOCTH, BBIJIBUTATh TUITOTE-
3bl U YCTAHABIIMBATh IPAHUIBI UX MPUMEHEHHUS], IPUMEHSATh METO/Abl MATEMATUYECKOTO aHaIU3a
U MOJIETTUPOBAHMUS, TEOPETHUECKOTO U dKCIiepuMeHTanbHoro uccienaoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHIAPTHBIC U CEPTU(GUKANMOHHBIC UCTIBITAHUS MaTe-
pHaJIoB, U3JCIHUI U TexHOIornYeckux mnporeccos (ITK-17);

3unameo:

- COBPEMEHHOE COCTOSHHE B O0JIACTH UCCIIEJIOBAHHS CTPYKTYPBI U COCTaBa MaTEepPHAIOB
AIEKTPOHHKHU.

- TEOPETUYECKHE OCHOBBI U KJacCHU(PHKAIMI0 METOAOB aHallM3a, 00JacTh MX MPUMEHE-
HUS, BO3SMOKHOCTH ¥ OTPAaHUYCHHS.

- YCTPOWCTBO M (PYHKIIMOHATHHBIE BO3ZMOXXHOCTH OOOPYIOBAHUS, HCIIOIH3YEMOTO IS
aHaJu3a.
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Ymems:

- HHTEPIIPETUPOBATh PE3yJbTaThl aHAJIN3a MAaTEPUATIOB PACCMOTPEHHBIMU B KypCe METO-
JlaMH.

- CpPaBHMBAaTh U COIOCTAaBISATh PE3YJIbTAThl UCCIIEOBAHMSI MAaTEpUaIOB Pa3HbIMU METO-
JlaMH.

- BBIOMpATh METOJ aHAJIM3a UCXOJS U3 MOCTABICHHBIX 33/1a4 UCCIIEIOBAaHHS M UCCIeaye-
MOT'0 MaTepHaia.

Braoemy:

- HaBBIKAMHU MHCIIOJIb30BAHMSI METONOB AHAIM3a IS PELICHHs IPAKTHYECKUX HAYYHO-
MCCJIE0BATEIbCKUX 3a/1au.

3. Kpartkoe cogep:xanue JTUCUMILIHMHbBI

1. BBenenue. Kiaccuduxanus MeTon0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue Merojpl aHanuza. Tepmuyeckuil u aunpdepeHualIbHO-TepMUYECKUN
MeTOoAbl aHanu3a. TepMorpaBuMeTpudeckuii u nuddHepeHInarTbHO-TEPMOTPABUMETPUIECKUN
meroabl aHanuza. OOopynoBanue ans tepmorpaduu. TpeboBaHus K 3TagoHam. Bujx kpuBbix
ATA u TT'A. ®akropsl, Bausomue Ha Bua kpuBbix ITA u TT'A. TepmorazoBontoMomeTpuye-
CKHM aHanu3. TepMOIEKTpOMETPpUYECKUH aHanu3. J{uIaToMEeTpUUECKUi aHaJIN3.

3. Metoapl uccieoBaHUs CTPYKTYypbl MarepuanioB. PeHTreHo(]a3oBblii U pEHTreHO-
CTPYKTYpHBIM aHanu3. B3anMozelicTBue PEHTTEHOBCKOIO M3JIyYEHUS C BEILIECTBOM. Y PaBHEHHE
Bynsda-bparra, npasuina Jlays. [IpuHIunel 1 BO3MOKHOCTH METOJa MOPOLIKA, 000py10BaHHE,
pacuer audpakrorpamm. OnpeseneHue KaTeropuu, CUHIOHUH, NapaMeTPOB PEILETKH, PEHTIe-
HOBCKOH IUIOTHOCTH KPHUCTAJUIOB. BiusiHME pa3MepoB 4acTHUI] HAa PEHTI€HOBCKYIO TU(MPAKIHIO B
HuX. [lonnonpodunbubiii meton Putsenbaa. CoBpeMeHHbIE METOABI KOMIIBIOTEPHOIO pacdera
TU(PPaKTOTpaMM.

4. Ontnueckas cnektpockonus. CHEKTpsl MOIVIOIIEHUS M NpOIycKaHusa. PaccesHue.
Oxctunkiysa. CedeHus: noriomieHus. Jlnanazon npo3padyHoCTH Matepuana. BiusHue Ha morio-
IIeHHE KPHUCTAJIOB M CTEKOJ NMpUMeceH MEepeXOJHbIX U peAKo3eMeNbHbIX MOHOB. CrekTpodo-
TOMETPBHI.

5. DnemMeHTHbIN aHanu3. DJIEKTPOHHO-30HOBBIN PEHTIC€HOCIIEKTPAIBbHBIM MUKPOAHAIIN3.
Teopetnueckre OCHOBBI MeTo/a. BropuuHble M 0OpaTHOpaccesHHbIE 3JEKTPOHBI, XapaKTepH-
CTMUYECKOE U3JTydyeHue. Y CTpoicTBO MUKpoaHaiu3aTopa. VccnenoBanue moBepxHOCTH, (ha30BOro
U 3JIEMEHTHOro cocTaBa. OcoO0eHHOCTH MOArOTOBKM 00pa3noB. TpeOoBaHus K dTaloHaAM. DMHUC-
CHOHHBIH MUKPOCHEKTPAIbHBIM aHAIN3 C JIa3epHBIM 0TOOpPOM IpoObl. KauecTBeHHBIH U KoIHue-
CTBEHHBI AMHUCCHOHHBIA aHanMu3. YCTPOHCTBO Ja3epHOr0 MUKpoaHaiau3aTopa. Moaudukanumu
METOJa.

6. MccnenoBanuss MarepuajloB METOJAaMU ONTHYECKONM MHUKpockonuu. Bo3moxHOocTH
ONTUYECKOTO aHaylu3a. Buapl MUKponpenapaTtoB M CHocoObl UX HpUTOTOBIEHUA. M3ydeHue
MaTepUajoB B IUIOCKO-TIOJISPHU30BAHHOM IAPAJIIEIIBHOM, CXOIALIEMCS U OTPaKEHHOM CBETE.
MeTtoapl U3MepeHus MOKa3aTesss MPeJOMIIEHUS M30TPONHBIX M aHU3O0TPOIMHBIX MaTEepHAJIOB.
W3mepeHne MUKpPOTBEPAOCTH MaTepuanoB. lccienoBaHue HamnpsyKEHUH IMOJISPU3aLOHHO-
onTuYecKuM MeTooM. O60pyI0BaHKE ISl ONTHYECKUX MCCIIEA0BAHUM.

4. O0beM y4eOHOM JUCHHUILJIMHBI

B 3aueTHbIxX B akanem.
Bunpr yue6HOM paboThI eIUHUIIAX gacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 5 180
AyIMTOpHBIE 3aHATHS: 2 64
Jlextuu (Jlek) 1 32
JlabopaTtopusbie paboTsI (JIP) 1 32
CamocrosiTesbHas padora (CP): 2 80
Buja xoHTpoJisi: 3k3amMeH 1 36
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B 3aueTHbIx B actponom.
Bunet yue6HOM paboThI €AMHUIIAX qJacax
OO0mas TPy10eMKOCTh THCIHILIHHBI 110 Y4eOHOMY MJIAHY 5 135
AYAUTOpPHBIE 3aHATHS: 2 54
Jlexuunu (Jlek) 1 27
JlaGopaTopHsbie padoTsI (JIP) 1 27
CamocrositesbHas padora (CP): 2 54
Bua KOHTpPOJISA: IK3aMeH 1 27

4.5. llpaktuku (b2)

AHHOTanus padoyeil NpOorpaMMspl JUCHHUIJIMHBI

«Y4yeOHasi MNPAKTHKA: MPAKTUKA 110 MOJIYy4YeHHIO IEPBUYHBIX NPO(ecCHOHATbHBIX YMEHUH

U HABBIKOB, B TOM 4HCJ/Ie IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCJI€10BATEIbCKOM j1e-

sarejabHocTH» (B2.Y.1)

1. Leqp MPpaAKTUKH TI0 TIOTYYCHHUIO IEPBUYHBIX MPO(EeCCHOHANBHBIX YMEHUH U HAaBBIKOB
(yueOHOI) — moyiydeHHe CTYJEHTaMH OOILIUX MPEACTaBICHUI 00 TEXHOJOTHSX POCTa KPUCTAJ-
JIOB ¥ TIOJIYUYE€HUsSI MAaTepUAIOB AJIEKTPOHUKH, 3HAKOMCTBO € PabOTON MPEaNpUATUNA U TEXHOJIO-
TUYECKUX JIMHUH 10 M3TOTOBJICHUIO U3/ICJIMNA MX 3TUX MaTE€pUaJIOB, a TAKXKE MOJTYyYEHUE TIEPBUY-
HBIX MPO(ECCHOHATBHBIX YMEHUH W HABBIKOB ITYTEM CAMOCTOSITEIIBHOTO TBOPYECKOTO BBITOJIHE-
HUA 33/1a4, TOCTABJICHHBIX IPOrPAMMOM MPAKTUKHU.

2. B pe3yabTaTe NPpOXoKaeHHs Y4eOHOH MPAKTUKHU CTYEHT H0JIKeH

Obnaoams cnenyrwomumu npodeccuoHanbubiMu komnerennusmu: 11K-1, 2, 3,4 5, 6, 8, 9,
10, 11, 16, 17, 18, 19, 20.

3namo:

— OCHOBHBIE CITOCOOBI POCTA KPUCTAIIIOB;

— OCHOBHBIE CIIOCOOBI M TEXHOJIOTMUYECKUE MTapaMeTphl MPOU3BOACTBA U3EINN FIEKTPOHUKHU U
HAHORJICKTPOHUKHU;

Ymems:

— ONpeneNsiTh BUJ U HA3HAYCHHE MATEPUAJIOB JIEKTPOHUKH;

Braoemy:

— KOMIUIEKCOM IEpPBOHAYANBHBIX 3HAHUU W TMPEACTaBICHHI 00 OpraHU3alluu MPOU3BOJCTBA
MaTepHUaloB JIEKTPOHUKU U U3/I€TIMI HA UX OCHOBE;

— HaBBIKAMU U3JIOKEHUS MOJTYyYEHHBIX 3HAHUN B BUJIE OTUYETA O MPOXOKJICHUH TTPAKTUKH, OITH-
CaHUs UCXOJHBIX MaTEPHAJIOB, TEXHOJIOTUYECKON CXEMBbI MPOU3BOJICTBA, KOHTPOJISI KauyecTBa
TOTOBOM MPOAYKIIUH.

3. Kparkoe cogep:kanue y4eOHON NPAKTUKH

VYyeOHasi mpakTHUKa MpPOBOAUTCA B 4 ceMecTpe B (popMe TeOpeTHYecKUX 3aHITHH U dKC-
KypCHil.

1. O3HakomiIeHME C HCTOPHEN NPOU3BOACTBA MOHOKPHUCTAJUIOB, JIPYIrMX MaTE€pHAJIOB
ANIEKTPOHMKHU M U3JIENTUN Ha UX OCHOBE, IPUPOJHBIMU MaTe€pUaIaMH, UCTIOIb3YEMBIMU ISl 3TUX
Lesen.

Kpucraniasl 1 ©X MECTO B HICTOPUH YEIIOBEYECTRA.

Tunsl 1 BUIBI MaTEpPHANIOB dIEKTPOHKH. [lepcreKTHBBI pa3BUTHS (PYHKIIMOHAIBHBIX Ma-
TEPHUAJIOB JIEKTPOHUKH.

[Tocemnienne TeMaTHYECKUX SKCIO3ULIUIA MY3€€B U BBICTaBOK.

2. [locemienne ACMCTBYIONIUX MPEANPUATHIN IO TPOU3BOJICTBY MAaTEPUATIOB AJIEKTPOHUKHU
1 (OTOHUKHU U U3JCIUI Ha UX OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMU TEXHOJIOTMUECKHMH CTAIUSMU M CIIOCOOAMHU pOCTa KpHU-
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CTAJUIOB U INPOU3BOJCTBA MATEPUAIOB 3JEKTPOHUKH, CBOMCTBAMHU M3JAEIMH M OONACTAIMM HX
NPUMEHEHUS.

3. O3HakoMJIEHHE C NEepPCHEKTHBHBIMM HAay4yHbIMHU pa3paboTKaMH B 00JAaCTH CO3JaHMS
MaTepHajoB AIEKTPOHUKHU U GoToHuku. [locenienne HayuHsIx JabopaTopuii Kadeap u 3HaKOM-
CTBO C OpraHu3anuei paboTsl B UCCIIE0BATENIBCKOM J1aOOPaTOPHH.

4. IloAroToBKy OTYETa O MPOXOXKACHUN YUEOHON IPAKTUKH.

TpebGoBanusi, npeabaBIsieMble K HATMCAHUIO U IPE/ICTABICHUIO OTYETA.

KonkperHoe conepkanue y4eOHON MPAKTHUKU ONPEAEISETCS C YIeTOM BO3MOXHOCTEH U

MHTEPECOB Kadeapbl, OpPraHU3yIOIIeH MPaKTUKY, U TPUHUMAIOIIEH OpraHU3aliH.

4. O0beM y4eOHOM NPAKTHKH

o B 3auernrix | B akamewm.
Bunpl yueOHol paboThI
eIMHHIIAX yacax
Oomras TPYAOEMKOCTDb JUCIHMIIJIMHBI 110 yqe6HOMy IJIaAHY 3,0 108
CamocrositesabHasi padora (CP) 3,0 108
CamocTosiTeIbHOE MOIYYEHUE U OCBOCHUE 3HAHUW, YMEHUU 30 108
Y HABBIKOB B COOTBETCTBHH C NMPOTPAMMOM ’
Bua uTOoroBoro KOHTpOJIA: 3a4eT ¢ OLEHKOM — _
N B 3auerHbIx B acTpo-
Bunet yueGHoi paboTh
€ TUHUIAX HOM. 4acax
O01mas Tpy10eMKOCTh JMCHUILIHHBI 10 Y4€OHOMY IJIAHY 3,0 81
CamocrositenbHasn padora (CP) 3,0 81
CamocTosiTeTbHOE MONTYYEHUE U OCBOCHUE 3HAHMM, YMEHUI 30 81
Y HABBIKOB B COOTBETCTBHH C NMPOTPAMMOM !
Buja uTOroBOro KOHTPOJISI: 3a4eT ¢ OLEHKOM - -

AHHOTaUUs padoyeil NPOrpaMmMbl JUCHMUILIHHBI
«IIpon3BoaCTBEeHHASI MPAKTHKA: MPAKTHKA 10 MOJYYeHHIO MPOdecCHOHAIbHBIX
yMeHHUii 4 onbITa npodeccnonabHoil aeareabHocT» (b2.11.1)

1. Heap NpakTUKH MO MOJTYYSHHUIO MPO(HECCHOHANBFHBIX YMEHHHM M OMbITa Mpodeccruo-
HaJBHOM JACSATENHHOCTU (MMPOU3BOICTBEHHOMN ) — MPAKTUYECKOE N3YyUEHUE TEXHOJIOTHUECKUX K-
JIOB MIPOU3BOJICTBA MAaTEPUAJIOB JIEKTPOHUKU U (DOTOHUKHU, CTPYKTYPHI IPEATIPUSATHUS, METOAOB U
OCOOEHHOCTEH YMpaBJICHHS MPOU3BOACTBEHHBIM MpoiieccoM. DopMupoBaHUEe y 00ydaroIIerocs
CIIOCOOHOCTH OCYIIECTBIISTh TEXHOJOTHUYECKHM MPOIIECC MPOU3BOACTBA MAaTEPUATIOB B COOTBET-
CTBHUH C PETJIAMEHTOM.

2. B pe3yabTaTe M3y4eHUs IMCUMILINHBI 00y4aI0OIMIACH 10JI2KeH

Obnadams cneayommMu mpodeccruoHanbHbIMU KommeTeHusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10, 11, 17, 18, 19, 20.

3namo:

— TEXHOJOTMYECKUE TMPOLECCl M OCHOBHOE TEXHOJOTHYECKOE
UCIIONIE3YEMOE B ITPOU3BOJICTBE MATEPUAIOB AIEKTPOHUKU U (POTOHHKH;

—  OCHOBHBI€ TTPUHITUTIBI, METOJIBI U ()OPMBI KOHTPOJISI TEXHOJIOTHYECKOTO TIPOIiecca 1 Kade-
CTBa MPOAYKIHH;

— OCHOBHBIC HOPMATHUBHBIC JIOKYMEHTHI TI0 CTaHAAPTU3ALMHN U CEPTHUPHUKAINN TPOTYKIIUN
MIPEANPUSITHIA TIO TPOU3BOACTBY MaT€PUAIIOB SJIEKTPOHUKH;

obopynoBaHue,

— mpaBwiIa TEXHUKA 0€30MaCHOCTH u MPOU3BOACTBEHHOM CaHUTapUH;
OpPraHU3AIMOHHYIO CTPYKTYPY NPEINPUSATHUS;
Ymems:
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— HCIIOJIb30BaTh TEXHUUECKUE CPEACTBA Ul U3MEPEHHs OCHOBHBIX IapaMETPOB TEXHO-
JIOTMYECKOTO MPOoLecca, CBOMCTB ChIPbs M MPOILYKIMU MPEIIPUATHI 110 IPOU3BOJCTBY MaTepHa-
JIOB 3JIEKTPOHUKH;

— aQHANU3UPOBaThb TEXHUYECKYIO JOKYMEHTAllMI0, pEeaJn30BbIBaTh Ha IPAKTHUKE
TpeOOBaHUS HOPMATUBHON JOKYMEHTALIUH.

Bnaodemy:

— METO/laMU IIPOEKTUPOBAHMSI TEXHOJIOIMUYECKUX JIMHUHA U 10J00pa TEXHOJIOTHYECKOTO
000py10BaHUs, METOJaMH YIIPABJIEHUS TEXHOJIOIMYECKMMHU IIPOIIECCaMK ITPOU3BO/ICTBA;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYILECTBIISTH TEXHOJOTMUECKUI MPOILECC B COOTBET-
CTBHU C PEIIIAMEHTOM.

3. Kpartkoe cogep:xanue JTUCUMIIIMHbBI

[Ipon3BocTBEHHAs MPAKTUKA COCTOUT U3 ABYX 3TaIlOB:

— O3HAKOMJICHME C TEXHOJIOTMeH MNpOM3BOJCTBA MOHOKPHCTAZIOB, MaTepUalIOB
AIIEKTPOHUKH;

— [IPAKTUYECKOE OCBOEHHE TEXHOJOIMUECKUX IPOLIECCOB M METOAOB HUX KOHTPOJS Ha
KOHKPETHOM IPEANPUATUH (MHIUBUYaJIbHOE 33/1aHUE).

1. O3HakomileHHE C TEXHOJOIMEeH MpPOM3BOACTBA MOHOKPHCTAJUIOB, MaTEpUajoOB 3JIEK-
TPOHHUKHU OCYILIECTBISIETCA B BUJE SKCKYpPCUH Ha MPEIIpPUATUS COOTBETCTBYIOLIETO MPOQUIISL.
[Tpu mocemieHny NpeanpusaTHS U O3HAKOMIIEHUS C €0 JAEATEIbHOCThIO 00YyYaroIMics 10JIKEH
coOpaTh Marepuai, He0OXO0AMMBIN /7S TIOATOTOBKHM OTYETA IO MPAKTHKE.

OTuer 1o MpaKTUKE BKIIOYAET:

- HICTOPUYECKYIO CIPABKY O NPEANPHUITHH;

- HOMEHKJIaTypy BBIIIYCKaeMOM MPOAYyKLUY;

- BUJIbl 1 HOPMBI Pacxo/ia ChIPhEBBIX MAaTEPUAJIOB;

- OIIMCaHH€e OCHOBHBIX TEXHOJIOTMUYECKHUX MEPEIEIOB IPOU3BO/ICTBA;

- METOJIbI ¥ (POPMBI KOHTPOJISE TEXHOJIOTMUYECKUX MPOIIECCOB;

- MEPOIIPUATHUS IO YCTPAaHEHHIO OTKJIOHEHUH (HapylIeHUI) peXKUMHBIX [1apaMeTPOB pa-
60TBI 000PYOBaHUS M TEXHOJIOTUYECKUX MTPOLIECCOB.

2. [IpakTHUeckoe OCBOCHHE TEXHOJIOTMUECKUX MPOILIECCOB HA KOHKPETHOM MPEAIPUITUN
00yYaroImuicst OCYIIECTBISIET B COOTBETCTBUM C MHIAMBHYalIbHBIM 33aJJaHUEM I10 MPAKTHUKE, KO-
TOpPOE BKJIFOYAET:

- U3Y4EHUS] OCHOBHBIX CBOMCTB U 00JIaCTH MPUMEHEHHsI BBITYCKAeMOM MPOYKIINH;

- tpeboBanus 'OCT P u npyroit HOpMaTUBHOMN JOKYMEHTAIMM K Ka4€CTBY BbIITYCKaeMOM
MPOXYKLIMH;

- U3y4YECHHE ChIPbEBBIX MAaTEPHAIIOB U METO/I0B BXOJJHOTO KOHTPOJIS;

- U3y4EHUE NIapaMeTPOB TEXHOJOTUYECKOTO MPOIiEcca, MPENYCMOTPEHHBIX B PETJIAMEHTE,
U METOJIOB €0 KOHTPOJIS;

- moApoOHOe OmNKMcaHue BUAA U THUIA 000PYIOBAaHUS Ul OCYIIECTBICHUS KOHKPETHOTO
TEXHOJOTMYECKOro IIpolecca;

- IeicTBUS 0OCITYKUBAIOIIET0 IEPCOHANA IPU YPE3BbIYAHBIX CUTYaIIUSX.

[Ipu BBINIOJIHEHNN MHAWBUIYABHOTO 33JaHUSI CTYJIEHT JOJKEH coOpaTh MaTepHalbl 10
($U3UKO-XMMHUYECKUM CBOMCTBAM MAaTepHalIOB, BBIITYCKAEMBIX MPENNPHUITHEM, CTPYKType Ipe-
NPUATHUS, METOJIaM YIIPaBJIEHUS, CUCTEME CObITa TOTOBOM NMPOIYKIIUH.

4. O0beM yueOHO TUCUUIIJIMHBI

. B 3agernbix | B akagem.
Bun yue6HO#M paboThI
eIIMHUII. qacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHy 3 108
CamocroniTesnnHas padora (CP): 3 108
Ilocenenue npeanpusTUi IO NPOU3BOJCTBY CUIIMKATHBIX 1,0 36

145



MaTepHaJloB
PaboTa Ha npeANPUATHN 0 HHAUBUAYAJILHOMY 33 JaHHIO 1,5 o4

[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 18

Buja uTorosoro KOHTPOJIsA: 3a4€T C OIlEHKOI - -

B 3auernbix | B actpo-

Bu yacbuoit padotst CIMHHMII. HOM. Yacax
OO01mast Tpy10eMKOCTh JMCUMILINHBI 10 Y4eOHOMY IJIAHY 3 81
CamocrositesbHas padora (CP): 3 81
[Tocemenue mpeANpUATHIA TIO TPOU3BOJICTBY CHITHKATHBIX 1.0 97
MaTepHUaJIOB
PaboTa Ha mpeAnpUATHN 10 HHAUBUAYAIHLHOMY 33 JAaHHIO 1,5 40,5
[ToaroroBka u caada oT4eTa MO MPAKTHKE 0,5 13,5

Buja uTOroBOro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUIIIMHBI
«[Ipenmunmnomuas npaktuka» (b2.11.2)

1. leap MPpaKTHKHM — 3aKPEIUICHHE TEOPETUUYCCKUX 3HAHUN M NMPAKTHYCCKUX HABBIKOB,
MOJIyYEHHBIX B MpoIlecce 00ydeHus Mo mporpamme OakanaBpuaTa; IpruoOpeTeHne MPaKTHIECKO-
ro ombiTa paboThl ¢ UCTOYHHKAMHU HAYIHO-TEXHHUYECKON HH(POPMAIUH, ONbITA MMOCTAHOBKH U
BBITMIOJTHEHHS] HAyYHO-UCCIE0BATENIbCKUX U MPOEKTHBIX 33]1a4; OBJIAJCHHE METOAOJIOTHEH U Me-
TomaMu 00pabOTKU Pe3yNbTATOB HCCICIOBAaHUS; COOp, MOATOTOBKA M aHAIU3 MATEPHUAJIOB IIO
TEMaTHKe BBIMTYCKHOHN KBaTU(UKAIMOHHON PaOOTHI.

2. B pe3yabTaTe NPOX0KIAeHHUs MPETTUNTIOMHON MPAKTHKH CTYAEHT H0JIKeH

Obnaoams cnepyommmu npodeccruoHanbHbiMu komnerenuusmu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9, 10,11, 16, 17, 18, 19, 20.

Buame:

— OCHOBBI OPTaHU3AINH U METOJOJIOTHIO HAYYHBIX UCCIIEIOBAHUNL;

— COBPEMCHHBIC HAYYHbIE KOHIICTIIIHY B 00JIaCTH HEOPTAHHYECKOTO MAaTePUAIOBEIICHIS;

— CTPYKTYPY H METOIBI YIPABJICHUS COBPEMEHHBIM TIPOU3BOJCTBOM MAaTEpPUAIOB
IICKTPOHUKH.

Ymemn:

— paboTaTh ¢ HAyYHBIMH TEKCTaMH, TOJH30BATHCS HAYYHO-CIPABOYHBIM aImaparom,
0(OPMITSITH Pe3yJIbTAaThl HAYYHBIX UCCIICIOBAHMIA,

— HUCTIOJIb30BAaTh  TIONyYEHHBIE  TEOPETUYECKUE 3HAHWUS I IPOCKTUPOBAHUS
TEXHOJOTHYECKHX JIMHUN TPEIIPUSITUN HIEKTPOHHON IPOMBIIUICHHOCTH.

Brnaoemy.:

— HaBBIKAMU CaMOCTOSITEIHHOW HAay4HO-HCCIEAO0BATEIbCKON JEATeIbHOCTH, PadOTHI C
MCTOYHUKAMU HayqHOU nH(popManuu, pedepupoBanuss HAydHBIX MyOIUKAIIHIA,

— METOJIaMH TIPOCKTHPOBAHHUS OCHOBHBIX W BCIIOMOTATEIBHBIX IIEXOB IPOHM3BOJICTBA
MOHOKPHCTAQJIJIOB,  MaTepHallOB  JJEKTPOHUKM U  (oToHMKH, cmocobamu  pacuera
TEXHOJIOTHIECKOTO 000pY/I0BaHUS.

3. Kparkoe cogep:kaHue npeaIuIJIOMHOH NPAKTHKH

Temarnka TpeTUTUIOMHON TIPAKTHKH CTYJCHTOB OakajaBpuaTa OMPEIeIIIeTCsS TeMaTH-
KOH WX BBIMYCKHOW KBaIM(UKAIIMOHHOW paboOThl MW MOXKET TPOBOAWTHCS B HAYYHO-
HCCJIEI0OBATEIbCKOM WJIM MPOEKTHOM (opmaTe (IIPH BBIMOJIHEHUU HAYYHO-HCCIICOBATEIHCKON
WIN PACYETHO-TIPOEKTHOI pabOThl COOTBETCTBEHHO).
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Hayuno-uccienoBatenbckas IpakTHKa TPOXOJUT B HAYYHBIX J1a00OPaTOPUIX, TEXHOJIOT U-
YEeCKUX MOJPa3/IeIeHUsIX, NHHOPMAIIMOHHBIX IIEHTPAaX HAyYHO-HCCIEeI0BATEIbCKONW OpraHu3a-
My WM B aboparopusx Beimyckatomed kadenper PXTY um. 1. M. MenneneeBa. CTyneHTbI
3HAKOMSTCS € TeKyIIed paboToil 1abopaTopun, OCBAaMBAIOT METO/bl CHHTE3a MaTepHajoB, Mpo-
BOJST OT/IEIbHBIE (PUBUKO-XMMHUYECKHUE U TEXHOJIOTMUECKHUE UCTIBITAHUS, IPHOOPETAIOT HABBIKU
MOWCKA HAYYHO-TEXHUUYECKOW MH(pOopMauu U paboThl ¢ 6a3aMH TaHHBIX, YYaCTBYIOT B 00paboT-
K€ pe3yJbTaTOB UCCIIEeI0BAHUS U MOJAIOTOBKHU MX K MyOIHKAIUH.

[IpenaunuoMHas MpakTHUKa CTYJEHTOB, BBIIOJIHAIOIIMX PACYETHO-IIPOEKTHYIO BBIINYCK-
HYI0 KBaJTM(UKAIIMOHHYIO Pa0OTy, IPOXOJUT B MPOU3BOACTBEHHBIX 11€XaX U TEXHUYECKUX OT/Ie-
JaxX MPOMBILUIEHHOTO NpeanpusaThs. CTyIeHThl 3HAKOMSATCS CO CTPYKTYPOM MpEeANpUsiTUs, HOP-
MaTUBHO-TEXHOJIOTMYECKON JTOKyMEHTAallUel, perjiaMeHTaMH MPOU3BOJICTBA, U3y4YalOT CHUCTEMY
MEHEIPKMEHTAa U KadyecTBa NMpoayKIuu. OCHOBHOE BHUMAaHME YAEJAETCS MPAKTUYECKUM BOIIPO-
caM (pyHKIIMOHUPOBAHUS TEXHOJOTUYECKUX JIMHUIN MPOU3BOJICTBA MPOIYKIUH, ITpodieMaM ra-
THOCTUKU Opaka roTOBOM MPOMYKIUU M MEPOIPUSATHSAM IO €ro YCTPAaHEHUIO, BOIIPOCAaM HHTEH-
cudukanuu paboThl TETIIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHus NpeAuIIIIOMHON PAaKTUKK CTYAEHTbI COOMPAIOT MaTepHaIbl 110
TEMaTHKE BBIMYCKHON KBaTU(UKAIMOHHOW pabOThl, aHAIM3UPYIOT MX, HAMEYalOT OCHOBHbBIC
HAIpPaBJICHUS U 331a4u pabOThI, BbIpA0AThIBAIOT METOAOJIOTHIO PELICHUS 3TUX 3a/1a4.

4. O0beM NpeTUNJIOMHON TPAKTHKHI

o B 3aueTHBIX B akanem.
Bunst yueOHOI paboThI

CANHUIIax gacax
OO0mas TpyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIaHy 9 324
CamocrositesbHas padora (CP) 9 324

Bua KoHTpOJIA: 32a4eT ¢ OLeHKOM — —

. B 3auernbix | B actpoHOM.
Bunpsl yaeOHOM paboThI

eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh NPAKTHKH 110 Y4eOHOMY IJIAHY 9 243
CamocrositessHas padora (CP) 9 243

Bua KoHTpOJIA: 3a4eT ¢ OLeHKOM — —

AHHOTaNUA padoyeil MporpaMmmbl
«IIpousBoacTBeHHAs MPAKTHKA: HAYYHO-UCccIeAoBaTe/bckast padora» (b2.H.1)

1. Heanb Hay4yHO-HCCJIEI0BATENbCKON padoThl — GpopMupoBaHUEe MPOPECCHOHATBHBIX
KOMIIETCHIIHIA TTOCPEJICTBOM IUIAHUPOBAHUS M OCYIICCTBIICHUS SKCIICPUMEHTAIBHOMN JIeATEITBHO-
CTH HAa OCHOBAHUU M3YYCHHBIX JAUCIHUILINH, B TOM YHCJE CIEIHAIBHBIX, U CAMOCTOSTENILHO U3Y-
YeHHOUN MH(POpPMAITIH.

OCHOBHBIMU 3a/1a4aMH JUCUUTUIINHBI SBISETCS IPUOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBITIOJTHEHHSI HAYYHO-HCCIIE0BATEILCKON paboThl; 00paboTKa, MHTEPIPETAIIMs U TIPEICTaBIIe-
HUE HAayYHBIX PE3yJIbTAaTOB; MOJATOTOBKA K BHIMOJHEHHUIO BBHIMTYCKHOW KBaTH(pUKAIMOHHON pado-
THI.

2. B pe3yabTare u3y4eHus AUCUUIIMHBI 00yYAOUIUIACH T0JKEH

Obnadams ciienyromuMu npodeccuoHanbHbIMEA KoMmieTeHIusamu: 11K-1, 2, 3,4, 5, 6, 7,
8,9, 10, 11, 16, 17, 18, 19, 20.
3nams:

— TIOpSAJOK OpraHW3alluy, TUIAHUPOBAHMS U TMPOBENEHUS HAYYHO-UCCIICOBATEIHCKUX
paboT ¢ UCIOJIb30BAHUEM TIOCTIEAHUX HAYYHO-TEXHUUYECKUX TOCTIKEHUH B TaHHOW 00J1acTH;

— TEOpEeTHYECKHE OCHOBBI POCTa MOHOKPHCTAILJIOB, MOJIYYEHUS MaTepUaoB 3JIEKTPO-
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HUKH U U3JEJINN U3 HUX, TPUMEHATH 3TH 3HAHMS HA IIPAKTHKE;

— CBOMCTBa XMMHUYECKUX 3JIEMEHTOB, COCIMHEHUN U MATEpUalOB HA MX OCHOBE IS
pELICHUS Hay4YHO-UCCIIEI0BATEIbCKUX 3a/1a4;

Ymemn:

— OCYUIECTBJISTh MOUCK, 00pabOTKy M aHAINW3 HAyYHO-TEXHHUYECKOW MH(POPMALUU IO
IpOQIITIO BHIMOIHAEMON pabOThI, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

— paboTaTh Ha COBPEMEHHBIX NTPUOOpax, OPraHU30BbIBATH IIPOBEIEHUE SKCIIEPUMEHTOB
U MCIIBITaHUH, IPOBOIUTH UX 00paOOTKY M aHAJIM3UPOBATh PE3yJIbTaThl;

— IDPUMEHATH TEOPETUYECKUE 3HAHHUA, IIOJYYEHHbIE NPU M3YyYEHUH ECTECTBEHHO-
HAyYHBIX JUCLHUIUIMH JUIsl aHaJIN3a SKCIEPUMEHTAIbHbBIX JAHHBIX;

Braoemu:

— CIHOCOOHOCTBIO PEIIATh [TOCTABJICHHBIE 33/1a4M, UCIIOJIb3Ys] YMEHUS U HaBBIKU B Opra-
HU3aIMK HAyYHO-MCCIIEJOBATEIbCKUX U TEXHOJIOTHYECKUX paldoT;

— CHOCOOHOCTBIO M3Yy4aTh HAYYHO-TEXHUYECKYIO MH(OpPMALMIO, OTEUECTBEHHBIN U 3a-
PYOEKHBIN OIBIT IO TEMATUKE UCCIICIOBAHMUS.

3. KpaTtkoe cogep:xaHue JUCHHUILIAHBI

B npouecce ocBoeHUs JUCHUILIMHBI 00y4aroUics JOKEH MOATOTOBUT U IIPEJICTaBUTh
K 3alllUTe Hay4HO-HccienoBarenbekyto padory (HUP), BoIIOIHEHHYIO HA COBPEMEHHOM YPOBHE
Pa3BUTHUSI HayKU M TEXHUKU U COOTBETCTBYIOLIYIO BBIODAHHOMY HAIPABJIEHUIO MOATOTOBKH U
nporpamMMe o0y4eHus.

B npencrasnennoi k 3amure HUP noipkHBI MOIyYuTh pa3BUTHE 3HAHUS U HAaBBIKH, I10-
Jy4eHHbIe 00y4arolUMCs P OCBOCHUU MPOrpaMMbl OakajaBpyuaTa, B TOM YHCIIE IPU U3yUYECHUU
crenuanbHbIX AMcHMIUIMH. IpencraBinennas k 3amure HMP noimkHa conep:xarb OCHOBHBIE TEO-
PETUUYECKHE TIOJIOKEHUS, IKCIIEPUMEHTAIBHBIE PE3YNbTAThI, IPAKTUYECKUE AOCTUKECHHS U BBI-
BOJIBI 110 padoTe.

4. O0beM HAYYHO-HMCCIIe/10BATE]bCKONH padoThl

o B 3auetnbIX | B akamewm.
Bunpt yueOHoI paboThI

eIMHHIIAX qacax
O0uIast TPy10eMKOCTh THCHHILITMHBI 10 Y4eOHOMY IUIaHY 3 108
AYyIUTOPHBIE 3aHATUS 3 108

CamocrositeibHas padora (CP) - -

Buja uToroBoro KOHTpOJIsi: 3a4eT ¢ OLEHKOM - -

. B 3auetHpix | B acToHOM.
Bunast yueOHoM paboThI

eIMHHIIaX gacax
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY IIaHy 3 81
AyIMTOPHBIC 3aHATHS 3 81

CamocrositenbHas padora (CP) - -

Bua uTOroBOro KOHTpPOJIS: 3a4€T ¢ OLEHKOM - -

4.6. 'ocynapcTBeHHAsi UTOrOBasi aTTeCTALMS
3amuTa BBINYCKHON KBAJM(PUKANMOHHOI padoThl,

BKJIIOYAsi MOATOTOBKY K Mpoueaype 3ammrhbl U npoueaypy 3aumtbl (53.5.01)

1. Ieap rocyaapcTBeHHOl HWTOroBOii aTTecTalMu — OOBEKTHBHAs OLIEHKAa YPOBHSA
c(hOpMUPOBAHHOCTH OOIIEKYJIbTYPHBIX, 00MIETPO()ECCHOHATBLHBIX U MPOPECCHOHATBHBIX KOM-
NETEHIUI BBIMTYCKHUKA YHUBEPCUTETA, €T0 TOTOBHOCTH K BBIIOJIHEHUIO MPO()ECCHOHAIBHBIX 3a-
Jau.
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3agauu rocyiapcTBeHHONH HUTOIOBOIl aTTECTALMH — YCTAaHOBJICHHE COOTBETCTBHS CO-
JiepKaHusl, YpOBHS U Ka4eCTBa MOATOTOBKH BhIycKHUKaA TpeboBanusam ®I'OC BO; motuBarus
BBIITYCKHUKOB Ha JlajbHEMIIee MOBHIIIEHUE YPOBHS KOMIIETEHTHOCTH B M30paHHOI cdepe mpo-
(deccnoHanbHON JESITEIPHOCTH Ha OCHOBE YIJIYOJICHUS M PACHIMPEHHs MOJTYYEHHBIX 3HAHUH U
HABBIKOB IyTEM MPOJOJIKEHHSI [T03HABATEIBHOMN ESTEIBHOCTH B cepe MPaKTHIEeCKOro mpruMe-
HEHUS 3HAHUW U KOMIIETCHIIUH.

2. BBIMyCKHUK, OCBOUBILIUN Mporpammy OakajiaBpuaTa, JODKEH 001a1aTh CIeAYIOUUMHI
OOMIEKYIbTYPHBIMU KOMITETCHIIUSMHU:

- CIIOCOOHOCTBIO MCIIOJIB30BATh OCHOBBI (PMIIOCOPCKUX 3HAHUH U1 GOPMUPOBAHUS
MuUpoBo33pendeckoi mosuiun (OK-1);

— CIIOCOOHOCTBIO AHAIM3MPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HUCTOpUYE-
CKOT0 pa3BuTHs 00IIecTBa st popMupoBaHus rpaxaaHckoi nosunuu (OK-2);

— CIIOCOOHOCTBIO HCIOJB30BAaTh OCHOBBI SKOHOMMYECKHMX 3HAHHH B Pa3IMYHBIX
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 S3bIKAaX JUIS PEUICHHS 3a7ad MEXJIMYHOCTHOTO W MEXKYJIbTYPHOTO B3aHMMOMACH-
crBus (OK-5);

- CIIOCOOHOCTBIO paboTaTh B KOJJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATh COLIUAIbHBIE,
ITHUYECKHE, KOH(PECCHOHAIBHBIC U KyIbTypHbIe pa3nuuus (OK-6);

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

— CIIOCOOHOCTBIO HCIIONB30BaTh METOJbl M MHCTPYMEHTHI (DU3MUECKON KYIbTYphI
JUTs1 00€CTICUCHHS TTOJTHOIICHHOW COIMAIbHOM U podeccroHanbHoit nesrensHocTr (OK-8);

- CIIOCOOHOCTBIO HCIIOJIB30BATh MPHUEMBbl OKa3aHHs MEPBOM MOMOILM, METOJbI 3a-
IIMTHI B YCJIOBUSX Ype3BbIuaitHbix cutyammii (OK-9).

BrimyckHHMK, OCBOMBIIMK Mporpammy OakalaBpuara, JOJDKEH 00lajgaTh CIETYHOIIUMU
obmernpodeccuoHaTbHBIMA KOMIIETEHITUSIMU

- CHOCOOHOCTBIO U TOTOBHOCTBIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUYHBIX JUCIMIUIAH B TpodeccroHanbHo aestensHocTr (OITK-1);

- TOTOBHOCTBIO HCIIOJIb30BATh 3HAHUSI O COBPEMEHHOW (PM3MYECKOI KapTUHE MHUpa,
POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA IS MOHMUMAaHUS OKpY-
JKarorero Mupa u seiaenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI O CTPOCHHUH BEILECTBA, IPUPOAE XUMUUYECKON
CBSI3HM B Pa3IMUHBIX KJaccax XUMUYECKUX COCTUHEHHH Isi MOHMMAaHMs CBOMCTB MaTepHAllOB U
MEXaHU3Ma XUMHUECKUX MPOIIECCOB, MPOTEKAIOIIUX B OKpysKatoiiem mupe (OITK-3);

— BJIaJICHWEM MOHMMAHWsI CYIIHOCTH M 3HA4eHHUs] HHPOpPMAIK B Pa3BUTHH COBpE-
MEHHOTO MH()OPMAIIMOHHOTO 00IIIeCTBa, OCO3HAHUS ONMIACHOCTH M YTPO3bl, BOSHUKAIOLIUX B 3TOM
IpoLecce, CIOCOOHOCTHIO COOI0IaTh OCHOBHBIE TpeOOBaHMS MH(OPMALIMOHHON 0€30IacHOCTH,
B TOM YHCJIC 3aIUThI TocyAapcTBeHHO# TaiiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMU METOJaMH, CIIOCOOAMM U CpeACTBAMM MOJIyueHHUs, Xpa-
HEHHS, TIepepadboTKu HH(OpPMAINH, HABBIKAMU pabOTHl ¢ KOMIIBIOTEPOM KaK CPEACTBOM YIIPaB-
nenus uapopmanueit (OITK-5);

- BJIQJICHHEM OCHOBHBIMHM METOJAaMM 3allUThl MPOU3BOACTBEHHOI'O NEpcoHalla U
HaceJIeHHsI OT BO3MOXKHBIX MOCIIEACTBUI aBapHii, karacTpod, cruxuitabix 6encruii (OITK-6).

BrimyckHUK, OCBOMBIINY MporpaMMmy OakanaBpuara, JOKEeH 00sianaTh npodeccrnoHalb-
HBIMH KOMITETEHIIUSIMH, COOTBETCTBYIOIIMMH BHIaM MPO(PECCHOHATBHON NESTENFHOCTH, Ha KO-
TOpbIE OPUEHTHPOBAHA MIporpaMMa OakaiaBpuaTa:
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- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJIOTMUYECKUHN IMpolecc B CO-
OTBETCTBHUHU C PETJIAMEHTOM U HCIOJB30BaTh TEXHUYECKHE CPEICTBA Ui U3MEPEHUSI OCHOBHBIX
apaMeTPOB TEXHOJIOTHIECKOTO MPOIecca, CBOUCTB ChIpbs U npoaykiuu (I1K-1);

- TOTOBHOCTBIO MPHUMEHSITh AHAIUTUYECKUE W UYWCICHHBIE METOJIbl PELICHUs I10-
CTaBJICHHBIX 3aJ]a4, HCIOJb30BaTh COBPEMEHHbIE HWH(OPMALMOHHBIE TEXHOJOTWHU, MPOBOIUTH
00paboTKy MH(pOPMAIIUN C UCIOIH30BAHUEM NPUKIIAJHBIX MPOTPAMMHBIX CPEICTB Cephl Mpo-
deccroHanbHON AESTeNbHOCTH, MCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIC TEXHOJOTUU M 0a3bl
JAHHBIX B CBOEH NpodeccCHOHAIBbHOW 00JacTH, MaKeThl MPUKJIAIHBIX MPOTpaMM IS pacyera
TEXHOJIOTHYECKUX rmapaMeTpoB obopynoBanus (ITK-2);

— TFOTOBHOCTBIO HCIIOJIb30BaTh HOPMATUBHbBIE IOKYMEHTHI 110 KaU€CTBY, CTaHAAPTHU-
3aliU U CepTH(UKALNYU MPOIYKTOB U M3AEIHMA, 3JIEMEHTHl 5KOHOMUYECKOTO aHAIN3a B MPAKTH-
yeckoit gesrensHoct (IK-3);

- CIOCOOHOCTBHIO IPUHUMATh KOHKPETHBIE TEXHHUECKUE PEIICHUsS MpU pa3paboTke
TEXHOJOTMYECKUX ITPOLIECCOB, BHIOMPATh TEXHUYECKUE CPEJCTBA U TEXHOJIOTUHU C YYETOM 3KOJI0-
TMYECKUX mocieaAcTBuil ux npumenenus (11K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUiia TEXHUKU 0€30I1aCHOCTH, IPOU3BOJCTBEH-
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 OCYILECTBIISATH MPOBEPKY 000pyI0-
BaHMs U iporpamMmubix cpencts (ITK-6);

— CIIOCOOHOCTBIO TIPOBEPATh TEXHHUUECKOE COCTOSHHUE, OPTaHU30BBIBATH MPOQHIaK-
TUYECKHUE OCMOTPBI M TEKYIIUHA PEMOHT 00OPYIOBaHMsI, TOTOBUTH 00OPYAOBaHHUE K PEMOHTY U
npuHUMaTh o0opynoBanue u3 pemonTta (I1K-7);

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

- CIIOCOOHOCTBIO AHAJIM3UPOBATh TEXHUUECKYIO TOKYMEHTAIUIO0, ToAOupaTh 000py-
JIOBaHHE, FTOTOBUTH 3asBKU Ha pUOOpeTeHne u peMoHT obopynosanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJUTH aHAJIM3 CHIPbs, MAaTEpUAIOB M TOTOBOW MPOAYKIUH,
OCYIIECTBIIATh OLIEHKY pe3ynbTaToB aHanu3a ([1K-10);

- CIIOCOOHOCTBIO BBISIBIISITH U YCTPAHITh OTKJIOHEHUSI OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOT0 000pYI0BaHHUS U IMapaMeTpOB TexHomorundeckoro mnpoiecca (IMK-11);

- CHOCOOHOCTBIO TIAHUPOBATH U NMPOBOANUTH (PU3UUECKUE M XUMHUYECKHE IKCIEPH-
MEHTBI, IPOBOJUTH 00pabOTKY UX PE3yIbTaTOB U OLIEHUBATH MOIPEUIHOCTH, BBIIBUTATh TUIIOTE-
3bl U YCTAHABIIMBATh IPAHULbI UX MPUMEHEHHUS], IPUMEHATh METO/Ibl MATEMATUUECKOTO aHan3a
U MOJICITUPOBAHUS, TECOPETHUECKOTO U 3KCIIepUMeHTabHOro nccnenosanus (I1K-16);

- TOTOBHOCTBIO NMPOBONUTH CTaHAAPTHBIE U CEPTU(UKAMOHHBIE UCTIBITAHUS MaTe-
pHaoB, U3ENH U TexHomorndeckux mnpoueccos (I1K-17);

- TOTOBHOCTBIO UCIOJb30BaTh 3HAHHWE CBOWCTB XMMHUYECKHX 3JIEMEHTOB, COEJIMHE-
HUN ¥ MaTepHalioB Ha WX OCHOBE JUJISl peuieHus 3aaa4 npodeccruoHanbHon aesrensHoctu (I1K-
18);

- TOTOBHOCTBIO MCTIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3UUYECKUX TEOPHUIl IS peIIeHUs
BO3HUKAIOIINX (PU3NYECKHX 33/1a4, CAMOCTOSITEILHOTO MpruoOpeTeHns GU3NUecKuX 3HaAHUM, AJs
MOHUMAaHMS TPUHIMUIIOB paboThl MPUOOPOB U YCTPOWMCTB, B TOM YHCIIE BBIXOSIIUX 3@ MPEIEibl
KOMITIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TOTOBHOCTBIO M3Yy4aTh HAYYHO-TEXHHYECKYI0 HH(OPMALMIO, OTEUECTBEHHBIH MU
3apyOeKHBIN OMBIT 10 TemaTuke uccienoBanus (I1K-20).

3aBepuIaroniM 3TarnoM oOydeHHs 1o HampapiieHuio moaroToBku 18.03.01 Xumuueckast
TEXHOJIOTHS, MPOPMITI0 «XUMUYEeCKass TEXHOJIOTUSI MaTEPUaIOB U MPUOOPOB IEKTPOHHON TeX-
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HUKU M HaHOJIEKTPOHUKN» SBISETCS 3alLUTa BBIMYCKHOW KBaJIM(pUKALMOHHON paboThl Oaka-
JaBpa.

B pesynbraTe mpoxoxkIeHHs rocyJapCTBEHHON HTOrOBOM aTTecTaluy (BBIIIOJHEHUS BbI-
MYCKHOM KBaJM(HUKAITMOHHON pabOThI) CTYJCHT JOJKEH:

3HATh:

— MOPSAOK OPraHM3aluy, INIAHUPOBAHUS U IPOBEIACHUS HAyYHO-UCCIIEIO0BATEIbCKUX
paboT ¢ UCIOIb30BAaHUEM TOCIIETHIX HAYYHO-TEXHUYECKHUX JTOCTHKEHUN B TaHHOW 00JIacTH;

—  (PUBHMKO-XMMHUYECKUE OCHOBBI CUHTE3a MaTEpPHAJIOB IEKTPOHUKH, HAHOZJIEKTPOHUKHU
U (OTOHUKHU, IPUMEHATH 3TU 3HAHMSI Ha IPAKTHKE;

— OCHOBHBIE TpeOOBaHMUS K MPEACTABICHUIO PE3YIbTATOB MPOBEICHHOIO UCCIIETOBAHMS
B BHJIC HAYYHOI'O OTYETA, CTAaTbU MJIU JOKJIANA;

yMeThb:

— CaMOCTOSITEJIBHO BBISBIIATH IEPCIIEKTUBHBIC HAIPABIICHHUS HAYYHBIX HCCIIEIOBAHMM,
000CHOBBIBaTh AKTYaJIbHOCTh, TEOPETUUYECKYIO U MPAKTUYECKYIO 3HAUUMOCTH IPOOJIEMBI, IIPO-
BOJUTDH DKCIEPUMEHTAJIbHBIE UCCIIEI0BAHUS, aHATU3UPOBATh U NHTEPIIPETUPOBATH I1OJIyYECHHBIE
pe3yJbTaThl,

— OCYUIECTBJIATH MOUCK, OOpabOTKY M aHAJIN3 HAYyYHO-TEXHHUYECKOW MH(POpPMaLUU 110
TEME BBIIIOJIIHSIEMOM padOThI, B TOM YHCJIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUI;

— paboTaTh Ha COBPEMEHHBIX NPUOOpax, OPraHu30BbIBATh POBEIEHUE KCIIEPUMEHTOB
U MCIIBITaHUH, IPOBOIUTH UX 00pabOTKY M aHAJIM3UPOBATh PE3yJIbTaThI;

BJIA/IETh:

— METOJOJIOTUEN U METOJMKOMN IPOBEIECHUS HAyUYHbIX MCCIEN0BaHNIN; HABBIKAMU CaMO-
CTOATENIbHOW HaYy4YHOH U UCCIe10BaTeIbCKON pabOThI;

— HaBblKaMH pabOThl B KOJUIEKTHBE, IJIAHUPOBAThb U OPraHU30BBIBATH KOJUIEKTHBHbIE
Hay4HbIC HCCIICOBAHUS; OBJIAJIEBAaTh COBPEMEHHBIMU METOJAaMHU HCCIEHOBAaHUS M aHAIM3a I0-
CTaBJIEHHBIX MPOOIIEM;

— CHOCOOHOCTBIO peIIaTh MOCTABJICHHBIE 33/1a4H, UCIIOIb3Ys] YMEHUS U HaBBIKH B Opra-
HU3ALUU HAyYHO-UCCIIEOBATEILCKUX U TEXHOJIOTUYECKUX PaloT.

3. Kparkoe cogep:kanue rocy apCcTBEHHON HTOrOBOH ATTECTALMH

l'ocynapcTBeHHass uToroBasi arrectanus oOydaromuxcsd B (opme 3aluThl BBITYCKHON
KBAJTM(PHUKAIIMOHHON pabOThl MPOBOAUTCS TOCYIApPCTBEHHON HK3aMEHALMOHHOM KoMHccuei
(I'OK).

3ammra BBITYCKHON KBaMU(UKAIIMOHHON paOoThl sBISETCS 00s3aTeIbHON MPOLEAypOit
UTOTOBOW TrOCYAApCTBEHHOH aTTeCTallMU CTYAEHTOB BBICIIMX Y4e€OHBIX 3aBelIEHUH, 3aBeplIaro-
MUX OOydyeHHUe M0 HAIpaBJIEHUIO MOATOTOBKM OakanaBpuarta. OHa MPOBOAWUTCS MyOJIMYHO Ha
oTKphITOM 3acenannu ['OK cormacHo yTBepKIeHHOMY JeKaHAaTOM TpaduKy, Ha KOTOPOM MOTYT
IIPUCYTCTBOBATh BCE JKEIIAIOIIHE.

Marepuainsl, IpeicTaBiIsseMbIe K 3aIIUTE:

BBIITYCKHAas! KBaJM(UKAIMOHHAs paboTa (MOsSCHUTENbHAS 3aITUCKA);

3ajanue Ha BeinojgHenne BKP;

0T13bIB pykoBoaurens BKP;

peuen3us Ha BKP;

npe3eHTanys (pa3gaTovHblil MaTepHual), MOANNCAHHAs PYKOBOAUTEIEM;

JOKJIa.

B 3amaun I'OK BXoaAT BBISBICHHE MOJTOTOBICHHOCTH CTYJAEHTa K IMPOQecCHOHATHHON
JESTENIbHOCTH U MPHUHITHE PEHIeHHUs] O BO3MOKHOCTH IPUCBOEHUS eMy KBalu(puKaluu «daka-
JaBp».

Pemienue o npucyXJeHUN BBITYCKHUKY KBaJIM(UKALUU «OaKalaBp» NPUHUMAETCS Ha 3a-
cenanuu ['OK mpocTsiM GOJBIIMHCTBOM MPH OTKPHITOM T'OJIOCOBAaHUM WICHOB KOMHCCHUH Ha OC-
HOBAHMM PE3YJbTATOB UTOTOBBIX HCHBITAaHWN. Pe3ynpTaTsl Ompeneisrorcs OLEHKAMU «OTIMY-
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HO», «XOPOILIOY», «YAOBIETBOPUTEIIBHOY, «HEYIOBIETBOPUTEIILHOY.

OOyuaronmiicss IMEeT MPaBo MOAATH B ANEIUIAIMOHHYI0 KOMUCCHIO aNeJUISIUIO O Hapy-
IIEHUH, [10 €0 MHEHUIO, YCTAHOBJIEHHON IPOLIEYPbI 3aILUThI

4. O0beM rocy1apcTBeHHOI UTOTOBOI aTTeCTAMU

['ocynapcTBeHHass UTOroBasl aTTeCTallds MPOXOIUT B 8 ceMecTpe Ha 0asze 3HaAHMM, MOJTy-
YEHHBIX CTYJIEHTaMH MpU M3Y4eHUU JucuuIuinH HanpasieHus 18.03.01 Xumuueckas TeXHOIO-
rust npouinb «XUMUYECKas TEXHOJOTUS TYTOIJIaBKUX HEMETANIMYECKUX U CHIIMKAaTHBIX MaTe-
pHaJIOB.

KoHTpomnb 3HaHMi 00y4arouxcs, NOIy4eHHBIX IIPU OCBOEHUH OCHOBHOM 00pa3oBaTeb-
HOU MPOTrpaMMBbl, OCYIIECTBIISICTCS B ()OPME 3aIIUTHI BHITYCKHON KBaTH(PUKALIMOHHON paboOTHI
IPUCBOECHUS KBATM(PUKALUU «OaKaJlaBpy.

Bcero
Bunasr yue6HOM paboThI B 3au. B akan. B actpoH.
el yacax yacax

O0umas TpyA0eMKOCTb 1M CHUILIHHBI 110 y4e0- 6 216 162
HOMY IJIAHY

CamocrositesbHasi padora (CP): 6 216 162
Boinonnenue, Hanucanue u opopmienre BKP 6 216 216
Bua konurpous: 3ammura BKP + +

4.7 @aKkyaIbTATHBBI

AHHOTaNuA padoyeil MPOrpaMMbl TUCUUIIMHBI
«IlepeBoa Hay4YHO-TexHHYecKOH auTepatypep (PT/.1)

1. Heab MCHUIVIMHBI — MpHOOpeTeHrne o0yJyaroluMucs o01eil, KOMMYHUKAaTUBHON U MpO-
(deccroHaNbHONW KOMIIETEHIIMH, YPOBEHb KOTOPBIX Ha OTAEIbHBIX dTanax si3bIKOBOM MOJArOTOBKU
MO3BOJISIET BBIMOJHATh PA3IMUHbIe BUABI NMPO(ECCHOHAIBHO OPUEHTHPOBAHHOTO MEpeBO/a B
IIPOU3BOJCTBEHHON Y HAYYHOU JIEATEIBbHOCTH.

2. B pe3yabTare m3y4yeHusi JUCHMILIMHBI o0ydawumiics Mo mporpamme 0akajaBpuarta
AJ151 HAanpaBJieHn i noAroToBku 6axaaaspos 18.03.01 «XuMuueckass TEXHOJTOTHS» HOJIAKEH:
Obnadoams CIEeAYIOIUMU KOMIIETEHIIUSAMU:

- CIOCOOHOCTh K KOMMYHUKAIIUK B YCTHOM M NMUCBbMEHHOW (hopMax Ha PyCCKOM U MHOCTPAHHOM
SI3bIKAX IS PEIICHNUS 3a]1a49 MEXKITHYHOCTHOTO U MEXKKYJIbTypHOTO B3aumoeiicteus (OK-5),

— TOTOBHOCTHIO M3y4aTh HAyYHO-TEXHUYECKYIO MH(OPMAIINIO, OTEUECTBEHHBIN U 3apyOexHbIN
ombIT 1o TemMatuke ucciemaoBanus (ITK-20).

3nams:

- OCHOBHBIE CTIOCOOBI JOCTUKEHUS IKBUBAJICHTHOCTH B IIEPEBOJIE;

- OCHOBHBIE IPUEMBI IIEPEBO/IA;

A3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMHU SI3bIKA KaK CHCTEMBI;

- IOCTQTOYHOE JIJIs1 BBIIIOJIHEHHS TIEPEeBO/ia KOJMUECTBO JEKCUUECKUX €MHHUL, (Pa3eooTu3MOB,
B TOM YHCJIE€ COLIUAJIbHBIX TEPMUHOB U JJUHTBOCTPAHOBEIUECKUX PEANIHIA;
ymemy:

- IPUMEHSTh OCHOBHbBIE MIPUEMBI I1EPEBO/IA;

- OCYIIECTBJIATh MUCHMEHHBIH MEPEBOJ C COOJIIOJICHUEM HOPM JIEKCHYECKOM SKBUBAJIEHTHOCTH,
coOI0ICHEM IPaMMaTHYECKUX, CHAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

- 0 OPMIISITH TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYILECTBJISATH MEPEBOJ C COOJIIOIEHUEM HOPM JIEKCUUECKOI SKBUBAJIEHTHOCTH, COOIIOICHHEM
IrpaMMaTU4YECKUX, CHHTAKCUYECKUX U CTHIIMCTUYECKMX HOPM TEKCTa IEPEBOAA U TEMIIOPAJIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTa;
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enadems.

- METOIMKOW MPEINepPeBOJIECKOT0 aHAIN3a TEKCTa, CIOCOOCTBYIOUICH TOYHOMY BOCIPHUSITHIO
UCXOJIHOTO BbICKa3bIBaHUS;

- METOAMKON TMOJTOTOBKM K BBIIOJHEHUIO MEPEBOJIA, BKIIIOYAs MOMCK MH(OpMAIMK B CIIPaBOY-
HOM, ClIeUalIbHON JINTEpaType U KOMIIBIOTEPHBIX CETAX;

- OCHOBAMH CUCTEMBI COKPALIEHHON NIEPEBOUYECKOM 3allMCH IPU BBINOJIHEHUH [1EPEBOJIA;

- OCHOBHOM MHOS3bIYHON TEPMUHOJIOTHEN CIIELUAIBHOCTH,

- OCHOBaMH pedeprpoBaHus U AHHOTUPOBAHUS JIUTEPATYPHI IO CHIEIIHATLHOCTH.

3. Kpartkoe coaep:xanue JTUCUMIIIIMHBI:
Beenenwue. Ilpeamer u posib mepeBoia B COBpeMEHHOM oOriecTBe. Pasnuunbie BUABI IEpEeBOAA.
3agauu ¥ MECTO Kypca B ITOAr0OTOBKE OakanaBpa TEXHUKH U TEXHOJIOTUH.

Mopyns 1:

1.1. CpaBHeHMe MOpsAJKa CIOB B aHIVIMHCKOM M PYCCKOM mpeanoxeHusx. IlepeBon mpocTtoro
MIOBECTBOBATEIBHOTO MPEIOKECHUST HACTOSIIET0, Oy yIIETo U MPOIIEANIET0 BPEMEHH.
Oco0eHHOCTH epeBO/ia BOMPOCUTENIBHBIX M OTPULIATENbHBIX MPEII0KEHUH B Pa3IMUHbIX Bpe-
MeHax.

1.2 TlepeBon mpeanoxxenuit Bo BpemeHnax Indefinite, Continuous. UteHue u mepeBona Mo Teme
"Xumus".

Mopyns 2.

2.1. IlepeBox npeokeHuit Bo Bpemenax rpymm Perfect, Perfect
Continuous (yTBepanuTEIbHbBIC, BOMPOCHTENbHBIC H OTpHUIIATeNIbHBIC POpMBbI). OCOOEHHOCTH YITO-
TpeOJIeHUs BCIOMOTaTeNbHbBIX IJ1aroJioB.

2.2 TlepeBoa cTpajaTenabHOro 3anora. TpyaHble ciaydyan nepeBojia CTpajaTeIbHOro 3a10ra.
Urenue u nepeBoj TeKcToB 1o TeMe "Hayka u HayuyHble MeTObl". AKTUBU3ALMS JIEKCUKU IIPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBo MPUAATOYHBIX MPEIIOKECHUH.

[TpunaTouHblie noaIEKaIue.

IIpunaTouHblie ckazyeMsle.

ITpuaTouHble ONPEAEIUTEIbHBIE.

[TpunaTouHbie 0OCTOSATENBCTBEHHBIE, TPUIATOUYHBIE JOMOJIHUTEIbHBIE.

2.4. Tunsl yCIOBHBIX MPEUIOKEHUH, TpaBUiIa 1 0COOEHHOCTH UX MEPEBOAA.

[TpakTuka nepeBoaa Ha npuMepax TekctoB o Xumuu, /[ 1. Menoeneege, Hayke u mexHono2uu.

2.5. IlepeBoa mpenioKeHUH C ydyeToM IpaBWila COrJlacoBaHUsS BpeMeH. lIpsimMas W KOCBEHHas
peyb.

2.6. PaznuuHble BapuaHThI IEPEBO/A CYIIECTBUTENBHOIO B IPEIOKEHHH.

2.7. MoJjanpHbl€e T7arojisl 1 0COOEHHOCTH UX MEPEBOJIa.

Pa3BuTne HaBBIKOB NepeBoa no teme "Hayka 3aBTpaiHero aHs'".

2.8. CnenmanbsHas TepMuHosorus mno reme "Jlabopatopus".

2.9. Coxkpamenusi. OcoGeHHOCTH UX MepeBosa. Pa3BuTHe HABBIKOB MepeBO/ia HA MPUMEpE TeK-
cToB 1o Teme "JlabGopaTopusi, U3BMEPEHUs B XUMHH".

Monayns 3.

3.1. Henmmunble (hopMBbI Taroa.

Wn¢punutuB (HeonpeneneHHas gopma riarona). Poas uHGUHUTHBA B IPEJIOKEHUN U BApUAHThI
[IEPEBO/A HA PYCCKUU sA3bIK. [IpryacTus u repynaui.

3.2. UnduHUTHBHBIE 0OOPOTHI.

O6opoT nonosnHeHne ¢ HGUHUTUBOM. BapuaHTsl nepeBojia Ha pycckuil s3bIK. TepMuHOIOTHS
1o Teme "COBpEMEHHBIE TEXHOJIOTHH .

3.3. O6opoT noasexaiiee ¢ ”HGUHUTUBOM. PazniuHble BapuaHTHI IEpeBOIA.

TepMunosiorus 1o teMe "XumMudeckas TEXHOIOTU'".

3.4. [lepeBoa mpUYACTHBIX 0OOPOTOB.
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AOcomoTHBIN puyacTHEI OO0POT U BapHUaHTHI MEPEBO/IA.
Pa3BuTHe HaBBIKOB niepeBoja 110 TeMe "XumMuueckasi TeXHoJaorus".
4. O0beM TUCHUIJIMHBI 1 BHIbI Y4e0HO0Il padoThl

B 3auger-
Bunbr yueOHOM paboThI HBIX €1U- B axazneu.
S gacax
O0mas TpyA0eMKOCTh JMCHHIIJIMHBI 10 Y4eOHOMY IIAHY 4 144
Kounrakthas pa6ora (KP): 1.8 64
JleKIu yueOubiM NIAHOM He NPpedyCMOmpeHbl - -
[Tpaxtrueckue 3ansatus (I113) 1.8 64
JlaGopaTopHbIe 3aHATHUS YUeOHbIM NIAHOM He NPedyCMOMpPeHbl - -
CamocrositesibHas padora (CP): 2.2 80
YipakHeHus: 10 COOTBETCTBYIOIIUM pa3zesiaM AUCHUIIINHBI 2.2 80
Buj koHTpOJIsI: 3a4eT / IK3aMeH 3auer 3auer
B 3auger-
Bunasr yue6HOM paboThI HBIX €1U- B acrponom.
— gacax
O0mas TpyA0eMKOCTh JMCIMILIMHBI 10 Y4eOHOMY ILIAHY 4 108
Konraktnas pa6ora (KP): 1.8 48
JleKIu yueOuviM NIAHOM He nPpedyCMOmpeHbl - -
ITpakTnueckue 3anstus (I113) 1.8 48
JlabopaTopHble 3aHATHS YYeOHbIM NIAHOM He NPedyCMOmpeHbl - -
CamocrositesbHas padora (CP): 2.2 60
YnpakHeHus: 10 COOTBETCTBYIOIIMM pa3zesiaM AUCIUIIINHBI 2.2 60
Bua KOHTpoJIsA: 3a4eT / IK3aMeH 3ayer 3a4er

AHHOTaNUsA Y4eOHO MPOrpaMMbl AU CHHUIIINHBI
«I'paxkpanckas 3amuTa B ype3BblYaiiHbIX cutyauusax» (O®T.2)

VY4yebHas IUCLUIUIMHA YUTAETCS B paMKax (akyiabTaTuBa B 1 cemecTpe M 3aKaHUYUBaeTCs
3a4€TOM.

1. lenbp AUCHMIVIMHBI - IOATOTOBUTH CTYAECHTA K OCMBICIEHHBIM NPAKTUYECKUM JIEH-
CTBUSIM 1O 00€CIeUYeHNI0 CBOEeil 0€30MacHOCTU M 3alllUThI B YCIOBUSX BOZHUKHOBEHHS YpPE3BbI-
YafHOM CUTYallM1 IPUPOJHOr0, TEXHOT€HHOTO U BOEHHOT'O XapakTepa.

OcHOBHOH 3a/1aueil NUCUUIUIMHBI ABIsETCS (POPMUPOBAHME YMEHUN U HABBIKOB, IO3BO-
JSIFOINMX HAa OCHOBE M3YYEHHUS OMACHBIX M MOpaXKarolluX (PaKTOPOB YpE3BbIUANHBIX CHUTyallUd
MIPUPOJHOTO, TEXHOTEHHOI'O M BOCHHOI'O XapaKTepa, APYIMX OMACHOCTEW yMEINIO pemaTh BOIPO-
CBI CBOEH 0€30I1aCHOCTH C UCIOJIB30BAHUEM CPE/ICTB CUCTEMBI I'PaKJaHCKOMN 3aIIUTHI.

2. B pe3yJbTaTe 0CBOCHHUS AMCUMILIMHBI CTYICHT H0JIKEH:
3HAMb:

- XapaKTEePUCTUKU NMPUPOIHBIX OE/ICTBUM, TEXHOT€HHBIX aBapuil U KatacTpod Ha pajualloH-
HO, XMMHUYECKH M OMOJIOTHYECKU OMACHBIX 00BEKTaX, Mopakaroye (pakTopel Ipyrux omnac-
HOCTEH;

- OCHOBBI BO3JICHCTBHS ONACHBIX (DAKTOPOB UPE3BBIYAMHBIX CUTYAIMI Ha YeToBeKa U MPUPOJI-
HYIO Cpeny, JOIyCTUMBIE MPEAEIbHbIE KPUTEPUN HETaTUBHOTO BO3/ICHCTBHS;

- Mepbl 0e30MacHOro MOBEJCHUS NMpH NMpeObIBAaHMM B paifoHax (30HaX) IOXKapoB, PaJuOaK-
TUBHOTO, XMMHYECKOTI0 U OMOJIOrMYECKOTO 3arps3HEHNUS;

- CIIOCOOBI M CPE/ICTBA 3AIIUTHI YEJIOBEKa OT BO3ACHUCTBHS MOpaXaromuX (PakTopoB 4pe3BbI-
YaiHBIX CUTyallMi MPUPOAHOIO, TEXHOTEHHOTO U BOCHHOI'O XapakTepa.
ymemp:
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- UCIIOJIB30BATh CPEJCTBA 3ALIUThl OPraHOB JIBIXaHUS U KOXHU, MEIULIMHCKUE JJIs caMO3allu-

ThI U OKa3aHUsI TIOMOIIH JIPYTUM JIOJISIM;

- IPUMEHATh NEPBUYHBIEC CPEACTBA MOXKAPOTYLICHUS IS JIOKAJIU3ALMKA U TYLICHUS I0Xapa,

BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh ceO€ M JPYrUM MOCTPaaBIIUM MEIUIIMHCKYIO TOMOIIbL C UCIIOJIb30BAaHUEM Ta-

OCJIbHBIX U MOJIPYYHBIX METULIUHCKUX CPEJICTB.
enadems.

- IpuéMaMu TPOBEJICHHUS] YaCTUYHON CAaHUTAapHOM 0OpabOTKH MPH BBHIXOJE U3 paiioHa (30HBI)

PaaMOaKTHBHOTO, XMMHYECKOTO M OMOJIIOTHYECKOT0 3arps3HEHHUs (3apakKeHus);

- C10C00AMH ¥ TEXHOJIOTUSIMU 3aIUTHI B YPE3BbIUAMHBIX CUTYaLIUSIX.

N3yueHnne kypca rpaxaaHCKOM 3alUThl B YpPE3BbIYAHHBIX CUTyalUsX NPU MOATOTOBKE
0akajnaBpOB MO TEXHUYECKUM HAIMPABIICHUSIM MOJATOTOBKH M CHEIUAIBHOCTAM HAIMPABICHO Ha
npuobperenue cienyrommx komnereHuuii OK- 9; OIIK- 6, I1IK-4.

3. Kparkoe comepxanue Q1M CUMILIHHBI.

1. OnacHocTu npUpoAHOTO Xapaktepa. CTUXUHBIE OEACTBUS, SBIICHUS MPHUPOJBI pas-
PYIIUTEILHON CUJIBI - 3E€MJICTPSICEHUSI, HABOJHECHUS, CEJIEBbIC MTOTOKH, OMOJI3HU, CHEXHBIC 3a-
HOCBI, U3BEP)KEHUE BYIKAHOB, 00BaIbI, 3aCyXH, yparausl, 0ypH, MoxKaphbl.

2. OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu M KatacTpo(bl HA paguaIliOHHO OTac-
HOM 00BEKTe, XMMHUYECKU OTMIACHOM OOBEKTE, OMOJIOTHYECKH OMAaCHOM OOBEKTEe; Ha TPAHCIOPTE
(>KeNe3HOJOPOKHOM, aBTOMOOMJIIBHOM, PEYHOM, aBHAIMOHHOM), Ha THUIPOCOOPYKEHUSX; Ha
KOMMYHAJIbHBIX CUCTEMaX >KU3Heo0eCcTeueHusl.

3. OnacHocTH BOEHHOTO Xapakrtepa. [IpumeHeHue opyxust MacCOBOTo MopaxeHus (saep-
HOT'0, XUMHUYECKOT0, OMOIOTUYECKOT0), OOBIYHBIX CPEACTB C 3aKUTaTEIbHBIM HAIOTHEHUEM, HO-
BBIX BUJIOB OPYKUSI. 30HBI 3apaXKEHUSI OT CPEJICTB MOPAKEHUS U UX BO3JICHCTBUE HA HACENICHUE U
OKPY’KaIOIIYIO PUPOJIHYIO CPENy.

4. TloxxapHast 6€30MaCHOCTh — COCTOSIHUE 3aIIMIIIEHHOCTH HACEJIEeHUsI, UMYIIIECTBa, O0IIe-
CTBa M rocyJapcTBa oT noxapoB. [loxkapHas onacHOCTh (MPUYMHBI BO3SHUKHOBEHHUS M10KapoOB B
3/1aHUAX, JIECHBIE Moxapsbl). Jlokanuszauus u TymeHue noxapoB. IIpocreiline TexHUuUeckue
cpenctsa noxapotyueHus (oraerymurenu OI1-8, OY-2) u npaBuna moiab30BaHUS HMH.

5. KoMIutekc MeponpusiThil rpaXKJaHCKOM 3aIUThl HACEJICHHUS.

Onogemnienue U HHGOPMUPOBAHKE HAcelleHUs 00 onacHocTU. [IpuHsATHE HaceneHrneM CUrHa-
noB onoBenieHus: («Buumanne BceM!», «Bo3maymHas TpeBora», «PaguanuoHHash OMacHOCTHY,
«Xumuueckas TpeBoray, «OTOol OMacHOCTH») U MOPSAIOK JEHCTBUS MO HUM. DBaKyallus Hace-
JIeHUs U3 30HBI onacHOCTU. CrocoObl ABaKyal DKCTPEHHAs IBaKyallvs CTYIACHTOB U3 ayIUTO-
pUU IIpY BO3HUKHOBEHUH MOKapa.

CpencrtBa nHAMBHIYyaIbHOM 3amuThl opraHoB neixanus (I'11-7, I'TI-7B, I'11-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'’I3K, AT, ATIT-3, T13Y-K, UII-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuIIMHCKHAE CPECTBA 3AIMTHI .

CpencTBa KOJUIEKTUBHOM 3aIlUTHl HacelneHus. Ha3zHaueHue, 3aniuTHBIE CBOICTBa yOe-
xuml. [IporuBopanuarnmonnsie ykpbiTus (IIPY, moa3zeMHbie memexoaHbIe TMEpeXo/bl, 3ariyo-
JIEHHBIE CTAHIIUA METPOIIOIMTEHA), MPOCTEHUINNE YKPBITUS (TpaHIIEH, OKOIIbI, TEPEKPHITHIC TIe-
mm). [IpaBuina 3anatus yoexuia.

6. Oxa3zaHue nepBoil MEIUIIMHCKOW MOMOIIM ITPH 0’K0OTaX, paHEHHUsIX, 3apaxkeHusx. [Ipo-
BEJICHHE YAaCTUYHON CaHUTAPHOW 0OpaOOTKHM KOKHBIX IMOKPOBOB UEIOBEKA MPHU BHIXOAE M3 30H
PaAMOAKTUBHOTO, XUMHUYECKOTO U OMOJIOTHUYECKOTO 3apayKeHU (3arps3HEHNs ), U3 30H MOKApPOB.

7. JInkBUOauus MOCIEACTBUN YPE3BBIYAMHON CUTyalluu. PaguanvoHHas U XUMHAYECKas
pa3Be/ika ouara mopakeHus (3apakeHus). ABapuiiHO-criacaTenbHbIe padoThl. CriennanbHas 00-
paboTKa TEeXHUKH, MECTHOCTU, OOBEKTOB (JI€3aKTHBAIIMS, Jerazanus, Ae3MH(EKINs, Te3MHCEK-
s

8. DKCTpeHHas BaKyalus U3 ayAuTOpuu (J1abopaTopum) B yCIOBUAX MOXKapa, paaualu-
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OHHOT'O, XMMHYECKOIr0, OMOJIOTMYECKOTO 3arps3HEHHs] TEPPUTOPUM C HMCIOJIb30BAaHUEM IIPO-
creimux cpeacts 3amuThl («Denukey, ['J[3K, npotusoraza I'TI-7 ¢ ATIT-3).
4. O0beM yueOHO# JUCUMIIJIMHBI

Bun yae6HO# paboThI B 3aueTHBIX enuHUIAX B akanewm.
qacax
OO0masi TPy10€eMKOCTb 1M CHUIITHHbBI 1 36
AY/JAUTOPHBIE 3aHATHSI: 0,44 16
Jlexmun 0,44 16
CamocrosiTejibHasi pa6oTa 0,56 20
IToaroToBka K KOHTPOJIBHBIM paboTaMm 0,56 20

Bujg uTorosoro KOHTPOJIsA: 3a4€T - -

Bun yae6HO# paboThI B 3adeTHbIX eauHUIAX B actponom.
yacax
O0mas Tpy10€eMKOCTb M CHUIIITHHBI 1 27
AyIMTOpHBIE 3aAHATHS: 0,44 12
Jlexkuun 0,44 12
CamocrosiTejibHasi paboTa 0,56 15
IToaroToBka K KOHTPOJIBHBIM paboTaM 0,56 15

Buja uToroeoro KOHTPOJISA: 3a4€T - -
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5. TPEBOBAHUSA K YCJIOBUSAM PEAJIM3ALINU
IHPOT'PAMMBI BAKAJIABPUATA
5.1. TpeOoBaHus K KaApoOBOMY o0ecIeYeHH IO

KanpoBoe obecnieuenne mnporpaMMbl —OakajaBpuaTa COOTBETCTBYET TpeOOBaHHUAM
oI'0C BO:

— peanM3anuio IporpaMMbl OakaiaBpuara 00eCIeunBalOT HAYYHO-TIEAArOTHUECKUE pa-
OOTHHKHM YHHBEPCHUTETA, a TAKXKE JIMIIA, IIPUBJIEKaeMbIC K peai3aliy IPOrpaMMbl OaKaiaBpuara
Ha YCJIOBUAX I'Pak/1IaHCKO-TIPAaBOBOTO JI0TOBOPA;

—  KBaJM(UKANUA PYKOBOIALIMX U HAYYHO-TIEJArOTHYeCKUX PAaOOTHUKOB YHUBEPCUTETA
COOTBETCTBYET KBATH(UKALMOHHBIM XapaKTEpUCTHKAM, YCTAaHOBJICHHbIM B EnnHoM kBamudu-
KallUOHHOM CIPAaBOYHHKE JIOJDKHOCTEH PYKOBOJIMTENEH, CHEIHATUCTOB U CIY)KalluX, pasjese
«KBanugpukamonHbie XapaKTePUCTHKH JTOJDKHOCTEH PYKOBOJIUTENEH M CIEIUAINCTOB BBICIIETO
po(hecCHOHANBFHOTO U JOMOJIHUTEIBHOTO MPOGECCHOHATBHOIO 00pa30BaHUsy, YTBEPKICHHOM
IIpUKa30M MUHHCTEpPCTBA 30paBOOXPAHEHUS U COLUANBHOrO pa3BuTus Poccuiickoit ®enepanuun
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 (aKaJeMUYEeCKU OaKkaaBpuar);

— JI0JIl HAYYHO-TIeIJarOTMYeCKUX paOOTHUKOB (B MPUBEICHHBIX K I[EIOYHCICHHBIM 3HAa-
YEHUSIM CTaBOK), UMEIOIUX YUEHYIO CTeNeHb U (W) y4eHOe 3BaHHe, B OOIIEeM YHCIIE HAYYHO-
MearorndecKux paboTHUKOB, pEAM3YIONIUX MTporpaMMy OakanaBpuara, 6oiee 60 MpoICHTOB;

— JI0JISl HAYYHO-TIeIarOTMYeCKUX paOOTHUKOB (B MPUBEICHHBIX K IEIOYHCIEHHBIM 3HAa-
YEHUSIM CTaBOK), UMEIOLIUX 00pa30BaHKe, COOTBETCTBYIOIIEE MPOQHIIIO MPEnoiaBaeMoi AUCIIH-
TJIMHBL (MOAYJIs), B OOIIEM YHCII€ HAYYHO-TIEIarorMuecKuX paOOTHHUKOB, PEaTU3YIOIIUX IPO-
rpammy 6akanaBpuaTa, COCTaBiIATh Oosiee 80 MPOILEHTOB;

— CpEeIHEeroJ0BO€ YUCJIO MyOIMKaUil HayqYHO-TIeJarornyeckux pabOTHUKOB YHUBEPCH-
TeTa 3a MEepUuoJl peanu3aluu NporpaMmbl OakanaBpuara B pacyere Ha 100 HaydHO-
NeAarorn4eckux pabOTHUKOB (B MPUBEICHHBIX K IIEIOUYHUCICHHBIM 3HAYEHUSIM CTAaBOK) JOJKHO
COCTaBIISITh HE MeHee 2 B XKypHajax, MHACKCHpPYyeMbIX B 0azax manubix Web of Science wmm
SCOpUS, niu He menee 20 B XypHaJiaX, THICKCUPYECMBIX B Poccuiickom mHaekce Hay4YHOTO I1H-
TUPOBAHUS;

— J0J11 paOOTHUKOB (B MPUBEACHHBIX K LEIOYUCIECHHBIM 3HaYEHHUSIM CTaBOK) U3 YHUCIIa
pykoBoauTenel U pabOTHUKOB OpPraHU3alMi, JeSATeIbHOCTh KOTOPBIX CBSI3aHA C HaIlpaBJIEHHO-
CThIO (poduiieM) pean3yeMol mporpamMmbsl OakaizaBpuara (MMEIOIIMX CTaX paboThl B JaHHOH
npodeCCHOHAIBHON 00J1acTh HE MeHee 3 JieT) B o01eM uncie pabOTHUKOB, PEATU3YIOIINX MPO-
rpammy OakanaBpuaTa, He Oosnee 10 IpoIeHTOB.

— oO11ee pyKOBOJICTBO HAyUHBIM COJIEp>KaHUEM MPOrpaMMbl OakaiaBpuara onpese-
JICHHOM HampaBieHHOCTH (MPO(UIIsL) OCYIIECTBISAETCS IITATHHIM HAayYHO-TIEAArOTHYECKUM pa-
OOTHUKOM OpraHM3alMM, UMEIOUIUM YYEHYIO CTENeHb, OCYHIECTBIISIOIIUM CaMOCTOSITENIbHbIE
HAy4YHO-UCCIIEI0OBATENBCKUE NPOEKThl U YYaCTBYIOUIMM B OCYILECTBICHUM TaKHX IPOEKTOB IO
HarpaBJjeHuIo (MpoUII0) MOATOTOBKH, MMEIONIUM €KETOJIHbIE MYOJIMKAIMU 0 pe3yibTaTam
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-HCCIEI0BATENbCKOM JEsTEeIbHOCTH Ha
HAI[MOHAJIBHBIX U MEXKAYHAPOIHBIX KOH(PEpEeHIUAX.

5.2. MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue

MarepuanbHO-TeXHHUECKas: 0a3a YHUBEPCUTETa COOTBETCTBYET ACUCTBYIOLIUM MPOTH-
BOIIOKapHBIM MpaBUjaM U HOpMaM M 00ecleyrBaeT MPOBEIEHUE BCEX BUIOB AUCLMILTUHHAPHON
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U MEXKIUCHMIUTMHAPHON IMOATOTOBKH, MPAKTUYECKOM W Hay4dHO-HCCIEAOBATEIbCKON paboThI
00y4aromuxcst, IPeIyCMOTPEHHBIX YU€OHBIM IJIAHOM.

[lepeuenp MaTepHaAIbHO-TEXHUYECKOTO OOECIEUEHUs BKIIOUYACT: JICKIMOHHBIE y4ueOHBIE
ayauropun (000pyAOBaHHBIE BUACONPOCKIIMOHHBIM OOOPYAOBAaHHEM JUIsl TMpE3EHTAluH, cpel-
CTBaMU 3BYKOBOCIIPOM3BEACHHUS, IKPAHOM, U UMEIOUIMMH BBIXOJ B MIHTEpHET), MOMeIIeHus AJs
MPOBEJCHUS CEMUHAPCKUX M MPAKTHYECKHX 3aHATHHA (00OpYyIOBaHHBIE Yy4eOHOU MeOenblo),
OuOIMOTEKY (MMEIONTYI0 pabovrie KOMIBIOTEPHbIE MecTa JUisi OaKajaaBpOB, OCHAICHHBIE KOM-
IBIOTEpaMH C JIOCTYIIOM K 0a3aM JaHHBIX U BBIX00M B MIHTEpHeT), 1abopaTopuu, OCHAIIEHHbIE
COBPEMEHHBIM 00OpYIOBAaHUEM JJIsi BBHIIOJHEHUSI HAyYHO-UCCIIEI0BATEIbCKOM pabOThl, KOMIIb-
I0TepHBbIe Kiacchl. [Ipu HMCMONb30BaHMM AJIEKTPOHHBIX M3JAHUH YHMBEPCHTET OOECIeYHBAET
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 NOLYYEHUS MOHOKPUCAIIUYECKUX, NOJUKPUCMALIULECKUX, CTNEeKIH-
HbIX, KepAMUYECKUX MAMEPUANO8 U MOHKONIEHOYHBIX CMPYKMYP:

BricokoTemMmiepaTypHbple MeYM IMAaXTHOTO W IUJIMHIPUYECKOTO (OAHO30HHBIE U JIBYX30H-
HBIE) TUIIOB, OCHAICHHBIE MPOTPAMMHUPYEMBIMH CHCTEMaMU aBTOMATHYECKOI'O PEryJIupOBaHUs
temneparypsl «Tepmonar-14» u «Tepmonat-16»;

Y cTaHOBKH ISl BBIpAlIUBaHUsI MOHOKpHCTauioB MetoaoM Yoxpanbckoro (MKAH), meto-
noMm bpumxmena (Penmer-2) MoaepHU3MPOBAaHHBIE , MO3BOJSIOUIMM KOHTPOJIMPOBATH Iapo-
ra3oByr armocepy B poCTOBOH Kamepe;

VYCTaHOBKM BaKyyMHO-TEPMHUYECKOTO HANBUICHUS (PE3MCTUBHBIA HArpeB, MarHETPOHHOE
pacmbUIeHHE), MOJIEPHU3UPOBAHHEIE JJI HAMBUICHUS] MHOTOCTIOMHBIX HAHOPa3MEPHBIX CTPYKTYP
Ha OCHOBE HEOPTaHWYECKUX M OPTaHUYECKUX TOTYIPOBOJHUKOBBIX U JJIOMHHECIIEHIITHBIX MaTe-
pHAJIOB.

Kommieke 000opyoBaHus UIsi MPUTOTOBJICHUS M KOMITAKTHPOBAHUS IIMXTHI: AJIEKTPOHHBIE
AHAIUTUYECKUE BECHI, THAPABINYECKU mpecc ¢ ycunueM 10 50 T., HeoOXoauMas XuMUYecKas
1ocy/1a, MEJIbHUIIA apoBast JabopaTopHasi, a TAK)KE TUNIATHHOBBIC THIJIH.

BriTsokabIe mTKadbl, BeChl TEXHUYECKHWE U aHAIUTUYECKHE, CYIIMIbHbIE MIKadbl, yIbTpa-
3BYKOBBIC BaHHBI, YCTAHOBKH JUTSI PE3KH, MUTH(OBKU M MOTUPOBKU KPUCTAIUIOB M CTEKOIT.

ObopydosaHue 018 aHAIU3A NPUMECHO20 COCNABA MAMEPUATLO8.

Macc-cnektpomeTp ¢ MHAYKTUBHO cBsizaHHOM TuiazmMoit NexION 300D (Perkin Elmer) c
CHCTEMaMH BBICOKOYHCTOTO BCKPBITHS MPOO C TIOMOIIHI0 MUKPOBOJIIHOBOTO U TEPMUYECKOTO 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, cniekTpometpa ommxHero MK nuamasona NIR Quest (700-1750 uM), ¢ uHTETpH-
pyrommMu chepaMu U ONITOBOJIOKOHHBIMH COSTMHUTEIHHBIMH KaOeIsIMH, CBETOAHOHBIMA U JIa-
3epHBIMU UCTOYHHKAMH BO30YKJIEHHs B ranazoHe 257- 978 Hwm.

Kommnekc ~ oOopymoBaHus 1O OPOBEOCHUS  HCCIENOBAaHHM  CHIEKTpajbHO-
JTIOMUHECIIEHTHBIX XapaktepucTuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoit ananuza
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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 Ajsl UcCaeI0BaHUSI 00pa3lloB METOAAMU ONTUYECKOM MUKPOCKOMUU Stereo
Discovery V.12 (Carl Zeiss), ontuueckre MUKpOCKOIbL: nossipu3annonnsie (MHUH-8, TTonam P-
111), meramtorpadpuueckue, naTepdepennronnpii MUN-4, nonspuckon [TKC-500, cronuku
®enopoBa, cTONMMKH JIOMOYHNKOBA; pedpaKTOMETPHI KUJIKOCTHBIE M T€OJIOTHYECKUE, HAOOPHI
UMMEPCUOHHBIX KUJIKOCTEH.

ObopynoBanue Ui HCCIEAOBAaHUS OOpPA3LOB PEHTICHOAU(MPAKIMOHHBIMH METOJAMH —
nudpakromerp Equinox 2000 (Inel Corp.).

Obopyoosanue 01151 UCCIE008ANHUA MEXAHUYECKUX, DJIeKMPULECKUX U MACHUMHBIX CE0UCME
Mamepuanos:

Hunaromerp boTBuHKMHBaA (KBapieBbiii), Mukporsepaomep [IMT-3, ¢epporpad, xapakre-
peorpad, u3mMepuTenbHOE 000pYAOBAaHUE IJI OIEHKU AIEKTPOPUZUUYECKUX XAPAKTEPUCTUK Ma-
tepuainos, repaommetp (E6-13), mamepurens L, C, R nudposoii E7-12.

5.2.2. YueOHO-HaArIAgHbBIE TOCOOUS

KoMmmiekTsl 1I1akaToB K JIGKIIMOHHBIM KypcaM; Ha0Opbl 00pa3iioB MOHOKPHCTAILIOB, Jia-
3€pHBIX MaTEpPHAaIOB, MOTYIPOBOJHUKOB, MUHEPAJIOB; IJIAKAThl TUIIOBBIX YepTEkel 000pymoBa-
Hus. KoMmproTepHas mporpaMma o o0ydeHuto 00padoTKe CIIEKTPaIbHBIX U AU(PpaKTOMETpUYe-
ckux naaHHbIX «Origin 8SR», KoMIblOTepHBbIE 0a3bl PEHTTEHOBCKUX NUMPAKIIMOHHBIX JaHHBIX
kpuctamaeckux emects PCPDFWIN (Powder Diffraction File). Ans00oMbl peHTTeHOTpaMM
HEOPraHMYECKUX MaTEepUalIOB, JIEPUBATOTPAMM CUCTEM C OOpa30BaHHEM TBEPJBIX PACTBOPOB,
KPUBBIX W3MEHEHHS MAacChl NP HAarpEBAaHUHM CHUCTEM C Pa3JIOKEHHEM KPUCTAJUIOTHIPATOB M
CJIO’KHBIX COETMHEHHH.

5.2.3. Kommbrotepsl, HH(OPMAIMOHHO-TEICKOMMYHUKAIIMOHHBIE CETH, allapaTHO-
IpOTrpaMMHBIE U ay/IMOBU3YyalbHbIE CPECTBA

[lepconanbHble KOMIBIOTEPHI, YKOMIUIEKTOBaHHbIE mpourpeiBarensimu CD u DVD,
IOPUHTEpaMH U MPOTPaMMHBIMHU CPEJICTBAMM, MPOEKTOPHI, IKPAHBI; ayJUTOPUU CO CTal[MOHAp-
HBIMH KOMILJIEKCAMH OTOOpakeHus1 nHpopManuy; mudpoBas kamepa K ONTHIYECKOMY MHKPOCKO-
ny; qudpoBoi GoToanmnapat; KONUPOBAIbHBIN anmnapaT; JoKajlbHas CeTh C BbIX0JI0M B MIHTepHeT

5.2.4. TleuaTHbIE U JEKTPOHHBIC 00pa30BaTEIIbHBIC H HH(DOPMAIIMOHHBIC PECYPCHI

HNHdpopmanmoHHO-METOIMUEeCKHEe MaTepHasbl: yueOHbIe TOCOOUS 10 TUCIMITIIMHAM BapH-
ATHBHOM YacTH MPOTPaMMBbI; METOMYECKUE PEKOMEHIAINH K MPAKTHUYECKUM 3aHATHSAM; pa3Jia-
TOYHBI MaTepuall K JIEKIIHOHHBIM KypcaM; 3JIEKTPOHHBIE yueOHbIe M3/1aHUs MO JUCIMITIMHAM
BapUaTUBHON YacCTH, HAYYHO-TIONYJISIPHBIE 3JICKTPOHHbBIE U3/IaHHS.

DneKTpoHHBIE 00pa3oBaTeIbHBIE Pecypchl: KadeapalbHble OMOIMOTEKH 3JIEKTPOHHBIX
U3JJaHUN 110 AUCHUILIMHAM BapHaTUBHOM 4acTH; AJIEKTPOHHBIE MPE3EHTAIMU K pa3JiesiaM JIeKIIH-
OHHBIX KYpCOB; Y4eOHO-METOAMYECKHEe pa3paboTKu Kadeapbl B AJIIEKTPOHHOM BHUJE; yueOHbIE
(GWIBMBI K pa3jienaM JTUCIMILINH; COOPHUKH TEXHOJOTMUECKUX CXeM, OYKIJIEThl U KaTajJoru 000-
PYAOBaHUs; CIPAaBOYHBIC MAaTE€PHaJbl B MEYaTHOM M DJICKTPOHHOM BHJIE MO0 CTPOSHHIO M CBOW-
CTBaM TYTOIUIABKMX HEOPTaHWYECKHUX BEIECTB; AJIEKTPOHHAsI KapToTeKa MO peHTreHo(da3oBoMy
aHaIM3Y; AIIEKTPOHHAsI KapTOTeKa MO (a30BBIM JHarpaMMaM COCTOSIHUS TYTOTUIaBKUX COCHHE-
HUH.

5.3. YuyeOHO-MeTOAMYECKOE oDecneueHne
Jlia peanuzanid OCHOBHOM 00pa3zoBaTeNbHON MpPOrpamMmbl MOJATOTOBKU MO MPOrpaMMe
OakanaBpuata no HanpasieHuto 18.03.01 - Xumuueckast TeXxHONIOTUA, TPOPMIb - XUMUYECKas
TEXHOJIOTUSI MAaTEpUAJIOB U NMPUOOPOB AJIEKTPOHHON TEXHUKU U HAaHOZJIEKTPOHUKH UCIIONb3YIOT-
csi (oHIBI y4eOHOH, yueOHO-METOIUYECKOH, HaydyHOU, MEPUOIUYECKON HayYHO-TEXHHUECKOU
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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 MOJICPHKKY pealn3alii MPOrpaMMbl, COACHCTBYET MOATOTOBKE BHICOKOKBA-
TUGUIUPOBAHHBIX  CHEIHAIMCTOB, COBEPIICHCTBOBAHUIO y4eOHOro Ipolecca, Hay4dHO-
UCCIIEIOBATEIBCKON PabOThI, CIOCOOCTBYET Pa3BUTHIO MPOPECCUOHATBLHON KyIbTYPHI OyayIero
CHEIHAINCTA.

Crpykrypa u coctaB 6ubmamorednoro Gouma coorBercTByeT TpedboBanusm [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 OOYyYaroNIUXCs OCHOBHOM Y4eOHOM, y4eOHO-METOIMYECKOW W HAyYHOH JIUTEepaTypow,
HEOOXOAMMOW JUIsl pealn3aliyd U KauyeCTBEHHOTO OCBOCHHUs OakaiaBpaMHu 00pa30BaTEbHOTO
mpolecca Mo BceM AMCHUILIMHAM OCHOBHOM 00pa3oBaTEeNbHON MpOrpaMMbl MOATOTOBKH Oaka-
naBpoB 1o HampasieHuto 18.03.01 — Xumuueckas TexHoJIOTHs, MPOomiIb - XUMHUUECKas TeX-
HOJIOTHS MaTEPUaJIOB U MPUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHHKHU.

OO6muit 06semM MHOTOOTpaceBoro ¢ponaa UBI] cocraBiser 1 675 949 k3.

@®onp yueOHOM M y4eOHO-METOAMYECKON JUTEpaTypbl YKOMIUIEKTOBAH MEYaTHBIMU U3-
JaHUSMU U3 pacuera He MeHee 50 3K3eMIUIIPOB KaKJI0Tro M3 M3AaHUA OCHOBHOM JIUTEPATYpHI,
MEPEYUCIICHHOI B paboyux mporpammax AMCHUIUIMH (MOJIyJeil), MpakTUK, U HEe MeHee 25 K-
3eMIUTSIPOB JIOTIOJIHUTENBHOHN JIuTepaTypbl Ha 100 oOyyarommxcs.

@DoHJ TOMOTHUTEIBHON JTUTEPATyphl BKIIOYAET MOMUMO Y4eOHOI JuTepaTypsl O(HIIH-
JIbHBIC, CIIPABOYHO-OMOIMOTrpaduuecKre, CrelHaTn3HpOBAHHBIE OTEUYECTBCHHBIE M 3apyOek-
HBIE MIEPUONYECKHE U UHPOPMAIIMOHHbIE U3aHUS.

WNudpopmannoHHO-OMOITNOTEUHBIN IIEHTP 00ECTIEYMBAET CAMOCTOSTEIBHYIO paboTy Oaka-
JaBpOB B YHUTAJBHBIX 3aJ1aX, MPENOCTaBISASA IIMPOKUHA BBIOOP JIMTEPATYphl MO AaKTYaJbHBIM
HaIpaBJIEHUSM, a Takke oOecredynBaeT JOCTYI K IpoecCHOHaIbHBIM 0a3aM JaHHBIX, HHPOP-
MAaIlMOHHBIM, CIIPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOyuaroiuiicss odecrieueH cBOOOIHBIM JTOCTYIIOM U3 JHOOOH TOYKH, B KOTOPOM
UMeeTcsl I0CTyN K ceTu MHTepHeT, K anekTpoHHo-6ubmmoTeuHoi cucteme (ObC) YHuBepcure-
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 b1l peanuzoBana TexHooruss DIeKTPOHHOM TIOCTaBKH.

JIEKTPOHHO-HH(OPMALMOHHBIE PECYPCHI, HCIO0Jb3yeMble B 00y4eHUH

Ne DneKkTpoHHbIA pe- | TIpUHAIIEKHOCTD, CChUIKA Ha CaiT XapaKkTepuCTUKA SJIEKTPOH-
cype OBC, kKonu4ecTBO KITtouei HOI'0 pecypca
1. |9BC «Jlanb» [MpunamiesxxHocTh - croponnsist. OO0  |Pecypc BKIIO9YaeT B ce0st Kak dJieK-

«M3narensctBo «Jlanb». Cchulka HA  |TPOHHBIE BEPCUU KHHUT U3ATEhb-
caiit OBC -http://e.lanbook.com Ko-  |cTBa «JlaHb» U 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 TEXHUYECKHM HayKaM.

2. OnexTpoHHas 6a3a [punagnexxHocts croponuss. Mzna- | Bl « Reaxys» conepxur nadopma-
JIAHHBIX XUMHYECKUX |TenbcTBO « Elseviery. Cepika Ha caiiT- |1uro o:

COEIMHEHMU U peak- |WWW. reaxvs.com KosmmuecTBo Kito4eii| - 55 MIIH. OpraHu4ecKux, Heopra-

i «Reaxys» - JIOCTYII JUIs BCEX I0JIb30BaTeNeH HUYECKUX U METAJUIOOPTraHUIECKUX
PXTY ¢ 11060r0 KOMIIBIOTEPA. COEJIMHEHMUI;
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- 36 MJIH. XUMHUYECKHX PEaKITNiL;
- 500 mmH. OoryOIMKOBaHHBIX pe-
3YJILTATOB SKCIIEPUMEHTOB.

DNEKTPOHHO- [TpuHanIEKHOCTD - COOCTBEHHAS. DNEKTPOHHBIE BEPCUU YICOHBIX U
oubnnoreunas cucre- |PXTY um. JI.U. Menneneea 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 OnekTpoHHas OHOIHOTEeKA
crpaBouHas cucrema |«MH®OPMITIPOEKT» Ccriika Ha HOPMATHUBHO-TEXHUYCCKUX W3-
«TEXOKCIIEPT» caiit ObC - nmaunii. Comepxut 6oiee 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 CIEeHHATbHOCTIM: « KO-
HOMUYECKHE HayKny, «Opuamae-
ckue Haykm», «llemarornaeckue
Haykm» U «IIcuxonornueckue
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/ KonnuectBo CTBEHHBIM, TOYHBIM U TEXHHYECKHM
KITIOYEeH - JIOCTYII K pecypcy Jokanb-  |Haykam. O6mmuii oosem B/l - Gonee
HBIW, 0OecrieunBaeTcsl COTpyAHUKaMu |28 MitH. okyMeHToB. B/l dopmupy-
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-
JISIIOT POCCUHCKHE UCTOYHHKH.
9bC «Hayuno- [IpunamtexuoCcTh - cTopoHHsE. OO0 | DNeKTPOHHBIE H3AAHUS, dJICK-
JJIEKTPOHHAS «PYHOb» Ccpuika Ha cailr - TPOHHBIE BEPCHH TIEPUOINYE-
oubmmoreka eLi- http://elibrarv.ru KonudecTBo KiIroueii |CKUX WITH HEMTEPUOJHNUECKIX H3-
brary.ru» - IOCTYII JyIsl osib3oBarenet PXTY aHUu

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 uist noib3zoBatenet PXTY
o IP-agpecam HeorpanudeH.

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 st
nostp3oBaTeneit PXTY mo IP-ampecam
HEOIpaHUYEH.

11.  (Wiley [punaanexunocts croponnss ®IYIT  [Pecype copepxut 6onee 1300 sxyp-
«BHenHeskoHOMUYeCKOe 00bEIUHE- | HAJIOB 110 BCEM 00JIACTSIM 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-

Batenert PXTY o IP-anpecam.

12. |Springer [TpuragnexHocTs croporHsist HIT DJeKTPOHHBIE HAy4YHbIe HHpOPMa-
HBUKOH, Ccpnka Ha callT — LIMOHHBIE PECYPCHI U3AATEIbCTBA
http://link.sprineer.com/ Konmuectso | Springer.

KIJIIOUEH - JOCTyN ISl IOJIb30BaTeNe
PXTY no IP-agpecam.

13.  |Scopus [puHaIIEKHOCT CTOPOHHSIS MyJbTH 1 CLMII JIMHAPH ast pedepa-
I'TIHTB, TUBHAs ¥ HAyKOMETpHUecKas 0aza
Cchlika Ha CaWT - JnaHHbIX m3natenbctBa ELSEVIER
http://www.scopus.com KoidecTso
KJIFOUEH - OCTYI JUIS TI0JIb30BaTENeH
PXTY no IP-axgpecam HeorpaHnueH.

14.  |Pecypchwl 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 u HayKoMeTpude-
marpopme Web of  |cTBO KiIrOUeit - ZOCTYI AJIs TIOJI30Ba-  |CKasi 0a3a JaHHBIX.
Knowledge teneir PXTY no IP-anpecam neorpa- |MEDLINE - pedeparuBnas 6aza
HUYEH. JaHHBIX 110 MeauimHe. Journal
Citation Reports -cBemenus mo
UTHPYEMOCTH JKypHAJIOB.
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 aBTOPHTET-

KypHaJ (3EKTPOH-
Hasl BEpCUsl HAy4YHOUI
0a3bl nanubix SCI-
ENCE ONLINE-
SCIENCE NOW)
KoMIanuu 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 TCXHHUKHU, IIEPEAOBBIC TCX-
HOJIOTHH, IOCTHXKEHHUS ITporpecca,
00CyXIeHNE aKTyaTbHBIX TIPOOJIEM H
MHOT'0€ JIpyToe.
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http://www.nature.com/nature/ind
http://www.nature.com/nature/ind
http://www.informaworld.com/
http://link.sprineer.com/
http://www.scopus.com/
http://webofknowledge.com/
http://pubs.acs.org/
http://www.science.com/

ence

17. | Amepukanckuii un- | Ilpunamiexnocts 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 Toyik3oBaTeell  |Tyra gpusuku (AlP)
PXTY mo ip-aapecaM HEOrpaHUYCH.

18.  |Cnpasouno- [puramnexxaocts croponuss Cepika |["apaHT - cipaBoYHO-TIpaBOBast CH-
npaBoBasi CHCTEMa Ha caiit -http:// www. earant.ru/ Ko-  |crema o 3akoHoAaTenbcTBy Poc-
«["apanT» JIMYECTBO KJIIOUEH - JOCTYyN 7S NOJIb- |cuiickoi denepanuu.

soBareneit PXTY mo ip-agpecam.

5.4. KoHTpoJIb KauecTBa OCBOEHHSI MPOrPaMMbl 0aKkajlaBpUuAaTa.
®oH/bI OLICHOYHBIX CPEACTB

KoHnTposib kadecTBa OcBOEHUs MpOrpaMMbl OakajgaBpuara BKIIOYAET B CeOsl TEKYLIUH
KOHTpPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHYIO U UTOTOBYIO (IOCYIapCTBEHHYIO HTOTOBYIO) arTe-
CTAIMIO O0YYaIOLIUXCA.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH 00€CIeYrBAEeT OICHHUBAHHE XOJla OCBOCHHS JIUCIU-
IUTMH U TIPOXO0KJICHUS MIPAKTUK, IPOMEXKYTOUHAs aTTECTAalHs 00yUYarolUXCcs - OLIEHUBAHUE MPO-
MEXXYTOUHBIX U OKOHYATENbHBIX PE3yJIbTaTOB 00YUYEHHUS MO AUCHUIUIMHAM, MPOXOXKICHUS MpaK-
THK, BBIIIOJIHEHHS HAYYHBIX UCCIICIOBAHUM.

@DOHBI OLICHOYHBIX CPEACTB BKIIFOYAOT: KOHTPOJIbHBIE BOIIPOCHI U TUIIOBBIE 3a1aHuUs IS
IPAKTUYECKHUX 3aHATHI, KOHTPOJIbHBIX pa0dOT, 3a4E€TOB U HK3aMEHOB, IPUMEPHYIO TEMATUKY pe-
¢depaToB, KypcOBBIX padOT; MHBIE (HOPMBI KOHTPOJIS, MO3BOJISIONINE OLIEHUTH CTETIEHb CPOPMHU-
POBAaHHOCTH KOMIIETeHIMK oOy4aromuxcs. OLEHOYHBIE CPENCTBAa IPEACTaBICHBI B paboumx
Iporpammax JIACIHILINH.

l'ocynapcTBeHHast UToroBasi aTTecTalus o0ydarolerocs ABisercss o0s3aTebHON U OCy-
IIECTBJISIETCS MOCJIE OCBOCHUS MPOrpaMMbl OakajiaBpuara B MOJHOM oObeMe. ['ocynapcTBeHHas
UTOTOBAs aTTEeCTAIUsl BKIIIOUAET MOJATOTOBKY M 3alUTY BBIMYCKHON KBalu(UKAIIMOHHONW pado-
THI.

6 Padouune mporpaMMbl THCHUTLINH

Pabouue nporpammbl AUCUUILIUH (TI€PEUNCICHUE JUCIMILIMH U3 Y4eOHOTO MJ1aHa):
WNHOCTpaHHBIN S3bIK

dunocodus

Hcropus

dusnyeckas KyJapTypa U CIIOpT

Maremarunka

WNudopmaruka

duznka

OOm1ast 1 HeOpraHuyecKast XUMHs

Oprannueckas XuMus

0. ®uznyeckas XUMus

1. Komtonmaas XuMus

12. AnanuTtnueckas XuMus U GU3NKO-XUMHUECKUE METO/Ibl aHATTN3a
13. UnxenepHas rpaduka

14. IlpuxnaaHas MEXaHUKa

15. DnexTpOoTeXHHUKA U MPOMBIIIJIEHHAS 3JIEKTPOHUKA

16. be3onacHOCTb KU3HEAEATEIBHOCTH

17. Ilpouecchl 1 annapaTbl XMMUYECKON TEXHOIOTUU

RBOoo~NOwNE
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http://scitation.aip.ora/
http://
http://earant.ru/

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
[IpaBoBeneHrEe B TEXHOJIOTHMH MAaTEPHAIIOB M TPUOOPOB SJIEKTPOHHON TEXHHUKU M
HAaHOXJICKTPOHUKHU
Teopust BEpOSTHOCTEW M MAaTEMATHYECKasl CTATUCTUKA B XMMHYECKOM TEXHOJIOTHUHU
MaTepHuaoB U MPUOOPOB ANEKTPOHHONW TEXHUKHA U HAHOAJICKTPOHUKHU
JIaboparopHble pabOTHI 10 OPraHUIECKOW XUMHH
dusnyeckas XUMHS HaeaIbHOTO Kpuctaiia. Kpucrammorpadus
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 XuMuUs UaealbHOro kpucramia. Kpucramioontuka
Teopus pocra KpUCTAILIIOB
JlomoTHUTENBHBIC T1aBbl (PU3UKH
JIaboparopHbie pabOThI 1O PUINICCKON XUMHUH MATEPHAIOB COBPEMEHHOU AJIEKTPO-
HUKHU
OCHOBBI KBAHTOBOM XMMHUU MaTEPHAIIOB SJICKTPOHHOM TEXHUKU
Munepanorus
[IpoexTrpoBaHue neraneil MalluH U anmnapaToB B TEXHOJIOTUU MAaTepUaOB U pubo-
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
dusznyeckas XuMHsI MaTEPUAIIOB AJIEKTPOHHOU TEXHUKU
XuUMHYeCKask TEXHOJOTHS TEXHUYECKMX MOHOKPHUCTAJIIIOB
XUMUYecKasi TEXHOJIOTHSI TOHKOIJIEHOYHBIX I€TEPOCTPYKTYP
XUMHYECKask TEXHOJIOTHS I0OBETUPHBIX MAaTEPUATIOB
OCHOBBI MEHEIKMEHTA U MapKETUHTa
OCHOBBI TEXHMUECKOTO PEryJIUPOBAHUS U YIIPABIECHUS KAYECTBOM
O6opynoBaHre W OCHOBBI TTPOCKTUPOBAHUS MPEANPHUATHI MO MPOU3BOJCTBY TEXHU-
YECKUX MOHOKPHUCTAIIIIOB
OOGopynoBaHue M OCHOBBI TPOCKTUPOBAHUS TIPEANIPUATHN MO TTPOU3BOICTBY TOHKO-
IUIEHOYHBIX T€TEPOCTPYKTYP
OO6opynoBaHue U OCHOBBI MPOSKTUPOBAHUS MPEINPUATHI TTO TTPOU3BOACTBY U 00pa-
OOTKE IOBETUPHBIX KPUCTAILIIOB
Hcnonp3oBanne auarpamMMm (a3oBBIX PAaBHOBECHW MPU CHHTE3€ MATEpPUAJIOB DJICK-
TPOHUKH U (DOTOHUKH
I'emmortorus
MeTto1bl HcceI0oBaHUSI MAaTepUaATOB (DOTOHUKH
Metobl uccae0BaHNs MAaTEPUATIOB AJIEKTPOHUKU
[TpakTuka 1o MoJIy4eHUI0 MePBUYHBIX MPOPECCHOHATBHBIX YMEHH 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-TEXHUYECKOM JIUTEPATYpPhI

63. ['paxxaaHckas 3aMTa B UYpe3BbIYAHHBIX CUTYyalUsAX

Bxogsamux B OOII no nHanpanenuto nmoarotoBku 18.03.01 Xumuueckas Bxonasmux B OOII o
HarpaBjeHuto moarotoBku 18.03.01 Xumudeckas TexHOJIOTHs, TPOPIb «XUMHYECKasT TEXHO-
JIOTUSI MAaTEPUAJIOB ¥ TIPUOOPOB AIICKTPOHHON TEXHUKH Y HAHODJIEKTPOHUKHY, BHIMIOJTHCHEI B BH-
JIe OTAEIBHBIX TOKYMEHTOB, ABJISIOMINXCS HEOTheMIeMol yacThio qanHou OOIL.

7 OneHoYHbIe MaTEePHUATIbI

OrneHouHble MaTepHasbl 0 AUCHUILUIMHAM JUCLUIUIMH U3 Y4eOHOr o IJiaHa):

WMHOCTpaHHBIN A3BIK

®dunocodus

Hcropus

dusnueckas KyiabTypa U CriopT

Maremarunka

NudopmaTtuka

dusuka

OO011ast 1 HeOpraHuyecKasi XUMHs

Oprannueckasi XUMHS

0. ®uznyeckas XUMus

1. Kommonguas xumust

12. AHanutndeckas XUMuUs ¥ (PU3MKO-XHUMUYECKHUE METO bl aHAIIN3A

13. UmxenepHas rpaduka

14. TlpukiagHas MexaHuKa

15. DaexTpoTeXHUKa U IPOMBIIITIEHHAS! 3JEKTPOHUKA

16. be3onacHOCTb KU3HEAEATEIILHOCTH

17. Ilponeccsl 1 annapaTbl XMMUYECKOM TEXHOJIOTUU

18. O61ast xuMHuYecKast TEXHOIOT UL

19. Cucremsbl yripaBieHUs] XUMHKO-TEXHOJIOTHYECKUMH MTPOIECCaMHU

20. OCHOBBI 5KOHOMMKH U YIIPABICHHS TPOU3BOICTBOM

21. TlpaBoBeeHNE B TEXHOJOTHH MaTEPUAIIOB M MPHOOPOB AIIEKTPOHHON TEXHHUKH U
HAHOAJIEKTPOHUKHU

22. Teopusi BEpOSATHOCTEH U MaTeMaTHyecKasi CTaTUCTUKA B XUMUYECKON 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 3IEKTPOHUKA U 3JIEKTPOHHBIE IPUOOPHI

28. HaueprartenabHas TeOMETPHS

29. MarepuanoBeieHue JUIs JIEKTPOHHON MPOMBIIIJIEHHOCTH

30. MozenpoBaHue XHMHKO-TEXHOJIOTHYECKHX IMPOIECCOB B TEXHOJIOTHH MaTepHha-
JIOB ¥ IPUOOPOB IEKTPOHHOM TEXHUKU M HAHOAIEKTPOHUKHU

31. dusnueckas XumMus uaeaIbHOro Kpucrawia. Kpucramioonruka

RBoOoo~NoOR~wNE
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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.
57.
58.
59.

60.
61.
62.
63.

Teopus pocTa KpUCTaJIIIOB

JlonoHUTENbHbIE TTIaBbI (PU3UKU

JlaGopaTopHble paboThl 110 (PU3MUECKOW XUMUU MaTEpUaloB COBPEMEHHON 3JIeK-
TPOHUKHU

OCHOBBI KBAHTOBOM XMMHUHU MAaTEPUAIIOB JJIEKTPOHHON TEXHUKU

Munepanorus

[IpoexkTrpoBanue AeTalell MAllMH M allaparoB B TEXHOJOTMH MaTEpUalOB U
pUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHHUKH

duznyeckas XUMHUs PEAILHOTO KPUCTaILIa

Opranuyeckass XuMuUsi B XUMHUYECKOW TEXHOJIOTMM MaTEpUaIoB U HAHOAIEKTPO-
HUKH

DJEeKTHBHBIE KYPCHI 110 (PU3HUECKON KYIBTYpE U CIIOPTY

BeruucnurenpHas MaTeMaTHKa B TEXHOJIOIMHM MaTEpUaAIOB U IPUOOPOB JIEKTPOH-
HOM TEXHUKHU ¥ HAHODJIEKTPOHUKHU

JluckpeTHas MaTemMaTHKa

XuMuYecKkasi KHHETUKA MOJy4YeHUsI MaTepUalioB 3JIEKTPOHHON TEXHUKU
duznyeckas XUMHAs MaTEPUAIIOB dJIEKTPOHHOM TEXHUKHU

XuMHYecKasi TEXHOJIOTUS TEXHUUECKUX MOHOKPHUCTAIIOB

XHMHYECKasi TEXHOJIOTHUS TOHKOINIEHOYHBIX T€TEPOCTPYKTYP

XuMHYecKasi TEXHOJIOTHS FOBEJIMPHBIX MaTEPHAIOB

OCHOBBI MEHEIPKMEHTA U MAPKETUHIA

OCHOBBI TEXHUYECKOT'O PETYIMPOBAHMSI U YIIPABICHUS Ka4YECTBOM

OO6opynoBaHHe U OCHOBBI IPOEKTHUPOBAHUS MPEANIPUITUIN 110 IPOU3BOJACTBY TE€X-
HUYECKUX MOHOKPHUCTAIJIOB

OO6opynoBaHHe U OCHOBBI IPOEKTUPOBAHUS NPEANPHUATHIA 110 TPOU3BOACTBY TOH-
KOIUJIEHOYHBIX T€TEPOCTPYKTYP

OO6opynoBaHHe M OCHOBBI NMPOEKTUPOBAHMS MPEANPHUATUN 1O MPOU3BOJICTBY H
00paboTKe I0BETUPHBIX KPUCTAIIIIOB

Hcnonb3oBanue auarpamm (a3oBbIX PaBHOBECUH MPHU CUHTE3€ MaTepHANIOB DJICK-
TPOHUKH U (POTOHUKH

I'emmonorus

MeTtoibl Hccie10BaHUSl MaTepuanoB (POTOHUKH

Metoapl nccine1oBaHUs MaTEpUAJIOB JIEKTPOHUKHU

[TpakTHKa 1O MOJY4YEHHUIO IEPBUYHBIX MPO(HECCHOHATIBHBIX YMEHUN U HABBIKOB
Hayuno-uccnenoBarenbckas paboTa B ceMecTpax

[TpakTuka Mo MoJNy4yeHHIO NMPO(EecCHOHANBHBIX YMEHHHM M OmbITa Mpogeccuo-
HaJILHOH NIeATeIbHOCTH

[IpennurnnomMmuas

['ocynapcTBeHHast UTOTOBasi aTTecTalus

ITepeBog HAYYHO-TEXHUYECKOU JTUTEPATYPHI

['pakaHckas 3amuTa B Upe3BblYaifHbIX CUTYaIUAX

Bxoasamux B OOII no nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxonsmux B OOII no
HanpasyieHuto nmoarotoBku 18.03.01 Xumuueckas TeXHONOTHs, MPoPuiib «XUMHUECKas TEXHO-
JIOTUSI MaTEPUaJIOB M MPUOOPOB AIIEKTPOHHON TEXHUKH ¥ HAHODJIEKTPOHUKN», BHIMOJTHEHEI B BH-
JIe OTAENBHBIX TOKYMEHTOB, ABJISIOMINXCS HEOTheMIeMon YacThio qanHou OOIL.

8 Metoanyeckrue MaTepHaJIbl 10 AMCHMIINHAM

Meroaudeckue MaTtepuaibl MO TACHUTLINHAM (TTepeYeHb JUCIUIUINH W3 Y4eOHOTro Tia-

Ha):
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22.

23.
24,
25.
26.
217.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.

38.
39.

40.
41.

42.
43.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

NHocTpaHHbIN SI3bIK

Dunocodust

Ucrtopus

®dusnyeckas KyJapTypa U CIIOpT

Maremarunka

Nudopmaruka

®dusnka

OO0m1as 1 HeOpraHuveckas XuMust

Oprannueckast XMMHs

dusznyeckas XuMus

Konnonnnas xumus

AHanuTHYeCKass XUMHUS U (PU3UKO-XUMUIECKIE METO/IbI aHATTN3a

WnxenepHas rpaduka

IIpukimagHas MexaHuka

DIIEKTPOTEXHUKA U TPOMBIIUICHHAS 3JIEKTPOHUKA

be30omacHOCTb KU3HEAEITEIBHOCTH

[Ipoueccsl u anmnapaTbl XMUMUYECKON TEXHOJIOTUH

OO0mmas xuMu4ecKasi TEXHOJIOTUS

Cucrembl ynpaBieHUs] XUMUKO-TEXHOJIOTMYECKUMH MPOLECCaMU

OCHOBBI 5KOHOMHKH U YIPABIICHUS IIPOU3BOJICTBOM

[IpaBoBeneHUE B TEXHOJIOTUHM MAaTEPHUAJIOB U MPUOOPOB ANEKTPOHHONW TEXHUKH U
HaHORJIEKTPOHUKHU

Teopus BEpOATHOCTEN U MaTEMATUUYECKasi CTATUCTUKA B XUMUYECKON TEXHOJIOTUU
MaTepuaioB U MPUOOPOB ANEKTPOHHONU TEXHUKU U HAHOAJICKTPOHUKHU
JlaboparopHble pabOTHI IO OPraHUIECKONW XUMHUU

®dusnyueckas XUMUS UacaIbHOTO kpuctaiia. Kpucramnorpadus

[Ipoueccol B razax u B Bakyyme

DKOJIOTHS

duznyeckasi HIEKTPOHUKA U ANEKTPOHHBIE TPUOOPHI

Haueprarenbnas reomerpus

MartepuanoBeieHue Uil SIEKTPOHHON MPOMBIIUIEHHOCTH

MopenupoBaHue XMMHKO-TEXHOJOTUYECKUX MPOIECCOB B TEXHOJIOTHMH MaTepHha-
JIOB U IPUOOPOB ANEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU

dusznyeckas XuMHus UAeanbHOro kpucramia. Kpucramnoonruka

Teopus pocTta KpUCTAILIIOB

JlononHuTeIbHBIC TTIaBbI PU3UKU

JlaGopaTopubie pabOThI MO (HU3NIECKON XUMHUHU MATEPHUATIOB COBPEMEHHOM JIICK-
TPOHUKHU

OCHOBBI KBAHTOBOW XMMHUHU MaTE€pPUAJIOB 3JIEKTPOHHOU TEXHUKH

Munepanorus

[IpoexTupoBaHue AeTaneld MalldH W anmapaToB B TEXHOJOTHH MaTEPHAIOB U
prOOPOB AIIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU

dusndeckas XUMHUS PeaIbHOTO KpHUCTallia

Oprannueckasi XUMHUSI B XMMHUYECKOW TEXHOJIOTMM MaTepUajoB M HAHOAJIEKTPO-
HUKH

DNEKTUBHBIE KYpPCHI TIO0 (PU3UUECKON KYJIbTYpe U CIIOPTY

BrruncnurenbHas MaTeMaTHKa B TEXHOJIOTHH MaTePHATIOB M IPUOOPOB AJIEKTPOH-
HOM TEXHUKHU U HAHODJIEKTPOHUKU

JluckpeTHass MaTeMaThKa

XuMuueckasi KWHETHKA MOJIyYeHUS] MaTepUaliOB AJIEKTPOHHON TEXHUKHU
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44, dusznyeckas XUMHUS MaTc€pualioB SHCKTPOHHOﬁ TCXHHUKHU

45.
46
47.
48.
49.
50.

51.

52.

53.

54,
55.
56.
57.
58.
59.

60.
61.
62.
63.

XuMudecKkast TEXHOJIOTHS TEXHUUECKUX MOHOKPHCTAJIJIOB

. XUMHYecKasl TEXHOJIOTHS TOHKOIIJICHOYHBIX TCTCPOCTPYKTYP

XUMHYECKasi TEXHOJIOTHS I0BEITUPHBIX MaTePHAIOB

OCHOBBI MEHEJ)KMEHTA U MapKETHUHIa

OCHOBBI TEXHUYECKOTO PETYIUPOBAHMS U YIIPABICHHS KAYECTBOM

OO6opynoBaHHe U OCHOBBI IIPOEKTUPOBAHUS MPEANPUITUN 110 IPOU3BOACTBY TEX-
HUYECKUX MOHOKPHCTAIIJIOB

OO6opynoBaHH€e U OCHOBBI IPOEKTUPOBAHUS IPEANPUATHHA 110 IPOU3BOACTBY TOH-
KOIUIEHOYHBIX T€TEPOCTPYKTYP

OO0opynoBaHHe M OCHOBBI NPOEKTUPOBAHMS MPEANPHUATHH 110 MPOU3BOJACTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIOB

Hcnonb3oBanue auarpamm (a3oBbIX PABHOBECUH NPH CUHTE3€ MaTepUAIOB 3JIEK-
TPOHUKHU B (POTOHUKHU

I'emmonorus

MeToap! Hccie0BaHusl MaTepHaioB (POTOHUKH

Mertobl ncciie[oBaHUS MaTEPUANIOB 3JEKTPOHUKH

[TpakTHKa O MOTYYESHUIO EPBUYHBIX TPOPECCUOHATBHBIX YMEHUI U HABBIKOB
Hayuno-uccnenoparenbckas pabota B ceMecTpax

[IpakTka 1O MONyYeHHIO MPO(ECCHOHANBHBIX YMEHHH M OMbBITa MpodeccHo-
HAJIBHOM JIeSITeIbHOCTH

[Tpennurnmomuas

["ocynapcTBeHHast HTOTOBast aTTECTALUS

[lepeBo1 HAYYHO-TEXHUYECKOH JINTEPATYPHI

I'parknaHckas 3alMTa B Upe3BbIYaWHBIX CUTYaLUAX

Bxoasamux B OOII no nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxonamux B OOII no
HarnpasieHuto noarotoBku 18.03.01 Xumuueckass TeXHOJIOTHs, NPopmib «XUMUYECKas TEXHO-
JIOTUSl MaTepUajIoB U NPUOOPOB AIEKTPOHHON TEXHUKH U HAHOAJIEKTPOHUKHN), BHIIOJIHEHbI B BU-
JI€ OTAEIBHBIX JOKYMEHTOB, SIBJIIOINXCS HEOTbeMIIeMON JacThio faHHoM OOIL.

7 OneHoYHbIe MaTepPHAJIbI

OI_ICHOLIHBIG MaTCepHraJibl IO AUCHUIIMHAM JUCHUILIIINH U3 yqe6H0ro HJ'IaHa)Z

WCoNOT~wWN P

WNHOCTpaHHBIN A3BIK

dunocodust

Hcropus

®duznyeckas KyJabTypa U CIIOpT
Maremaruka

Nudopmaruka

®dusuka

OO0mmas 1 HeOpraHUvecKas XUMUs
Oprannyeckast XUMHUS

10. ®usnueckast XUMus

11. KommongHast XUMHAS

12. Ananmtudeckast XUMUS U PU3NKO-XUMHUECKHAE METOJIBI aHATH3a
13. UnxenepHas rpaduka

14. TlpukiiagHas MexaHuKa

15. DnexTpoTeXHUKA U IPOMBIIIIIEHHAS! 3JIEKTPOHUKA

16. Be3omacHOCTE KU3HENEATEILHOCTH
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17.
18.
19.
20.
21.

22.

23.
24,
25.
26.
217.
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.

[Tponeccel u annaparsl XUMHYECKON TEXHOIOTHU

OO01mas XuMHYecKast TEXHOIOT U

CucreMsl ynpaBieHHUs XMMUKO-TEXHOJIOTHYECKMMHU IIPOLIeCcCaMU

OCHOBBI ’KOHOMUKH U YIPABJIEHUS IPOU3BOICTBOM

[TpaBoBeieHUE B TEXHOJIIOTMU MATEPUAIOB U NMPHUOOPOB IEKTPOHHOU TEXHUKU U
HAHO3JIEKTPOHUKH

Teopus BeposTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA B XUMUYECKOM TEXHOJIOTUU
MaTepHalioB U MPUOOPOB IEKTPOHHON TEXHUKH U HAHOIJIEKTPOHUKU
JlaGopaTopHble pabOThI 10 OPraHUYECKOH XUMHUU

dusznueckas XuMus uaeaabHoro Kkpucraia. Kpucramiorpagpus

[Tponeccel B ra3ax u B Bakyyme

Okonorus

dusnueckas 3JIEKTPOHUKA U 3JIEKTPOHHBIE TPUOOPHI

Haueprarenbnas reomerpus

MarepuanoBeaeHue ajs 3J€KTPOHHOW IPOMBIIIICHHOCTH

MopnenupoBaHue XMMHUKO-TEXHOJOTUYECKUX MPOLIECCOB B TEXHOJIOIMHM MaTepua-
JIOB ¥ IPUOOPOB JEKTPOHHOM TEXHUKU M HAHOIJIEKTPOHUKHU

®dusnueckas XUMHUA UACAIBHOr0 Kpuctaia. Kpucraioonruka

Teopus pocTa KpUCTaIIOB

JlonoTHUTENbHEIE TTIAaBbI (PU3UKH

JlaGopatopHble paboThl 10 (PU3MUECKOW XUMUU MaTEpUaAIOB COBPEMEHHON 3JIeK-
TPOHUKHU

OCHOBBI KBAHTOBOM XUMHUH MaTEPUAIIOB 3JEKTPOHHON TEXHUKU

Munepanorus

ITpoexkTupoBanue neTaqell MAllMH M annaparoB B TEXHOJIOTMH MaTEpUaOB U
pUOOPOB AIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU

duznyeckas XUMHUs PEAIbHOTO KpUCTaIa

Opranuyeckass XuMHUsi B XUMHUYECKOW TEXHOJIOTMH MaTepUajoB M HAHOAJIEKTPO-
HUKU

DJNEeKTUBHBIE KYypPChI IO (PU3NUECKON KYJIbTYpE U CIIOPTY

BeruucnurenpHas MaTeMaTHKa B TEXHOJIOTMM MaTepUaioB U MPUOOPOB 3JIEKTPOH-
HOM TEXHUKHU ¥ HAHODJIEKTPOHUKH

JluckpeTHas MaTemMaTHKa

XuMuyeckasi KHHETUKa MOJy4YeHUs] MaTepHalIoB JIEKTPOHHON TEXHUKU
®uznyeckas XUMHs MaTEPUAIIOB dJIEKTPOHHOM TEXHUKHU

XUMHYECKasi TEXHOJIOTHS TEXHUYECKUX MOHOKPHCTAIIIOB

XuMHYecKasi TEXHOJIOTHS TOHKOIJIEHOYHBIX T€TEPOCTPYKTYP

XVMHYECKasi TEXHOJIOTHS FOBEIMPHBIX MATEPHATIOB

OCHOBBI MEHEIPKMEHTA U MapKETHUHTa

OCHOBBI TEXHUYECKOT'O PETYIIMPOBAHMSI U YIIPABIEHUS KA4ECTBOM

O6opynoBaHue U OCHOBBI TPOEKTUPOBAHUS MIPEANIPUATHI MO MPOU3BOJICTBY TEX-
HUYECKUX MOHOKPHUCTAJIJIOB

O6opynoBaHue U OCHOBBI POEKTUPOBAHUS MPEANPUATUI 110 IPOU3BOJICTBY TOH-
KOIUJIEHOYHBIX TETEPOCTPYKTYP

O6opynoBaHre W OCHOBBI MPOEKTUPOBAHUS MPEANPUATUN IO MPOU3BOJICTBY U
00paboTKe I0BEIUPHBIX KPUCTAIIOB

Hcnonp3oBanue nuarpamm (a3oBbIX PaBHOBECUM NMPHU CUHTE3€ MAaTEPHAIOB JJIEK-
TPOHUKHU U (HOTOHUKHU

I'emmonorus

MeToap! Hccieq0BaHusl MaTepuaioB (POTOHUKH
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56. MeTo/1p1 MccieIoOBaHUSI MAaTEPUAIIOB JIEKTPOHUKHI

57. [TpakTHKa 1O MOJIYYEHHUIO IEPBUYHBIX MPO(HECCHOHATBLHBIX YMEHUN U HABBIKOB

58. HayuHno-uccnegoBaTenbckas paboTa B ceMecTpax

59. IlpakTika MO MOTYYEHHIO MPO(ECCHOHAIBHBIX YMEHHMHA W OIbITa Mpodeccuo-

HaJIbHOM JESITeIbHOCTU

60. [TpenaumioMmHas

61. ['ocynapcTBeHHast UTOTOBasi aTTeCTALUs

62. IlepeBo/; HAYUHO-TEXHUYECKOH JTUTEPATYPHI

63. ['pakiaHcKas 3a1IuTa B UYpe3BbIUaHBIX CUTYaIUAX
Bxoasmux B OOII no nanpasnenuto noarotoBku 18.03.01 Xumuueckas Bxonsmux B OOII no
HarpaBjeHuto moaroroBku 18.03.01 Xumudeckas TexHOIOTHs, TPOPHIb «XUMHUUYECKasT TEXHO-
JIOTUSI MAaTEPUAJIOB ¥ IPUOOPOB AIICKTPOHHON TEXHUKH Y HAHOAJICKTPOHUKN», BHIMIOJTHCHEI B BH-
JI€ OTAENBHBIX JOKYMEHTOB, SBISIOIIUXCSI HEOThbeMIeMol YacThio nanHoi OOIL
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Kanennapublii yueOHblil rpaduk

KaneHgapHeIn y4ebHeIA rpad MK
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Mampuya KomnemeHyuii N0 HANPAGIEHUIO NOO20MOEKU DAKANABPOE
18.03.01. XumMu4eckasi TEXHOJIOTHSA, NMPOPHIb MOATOTOBKH «XHUMHYECKAsI TEXHOJIOTUSI MATEPHUAJIOB U NPUOOPOB 3JIEKTPOHHON TEXHUKH
U HAHOJJIEKTPOHUKHN»

[Tpunoxenue 2.

Kowmnerermu OOIIeKyJIBTYpPHBIC Obmenpogec- [Ipodeccuonanbubie
KOMIIETEHIIUU CHOHAILHbIC KOMIIETECHIIMHA
KOMIIETCHIIUU
S|l s lo|e|r oo DS TIT LIS a1 en 02222 5|R(2]
2R R E e R e e
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 XuMusi + |+ |+ + + +
= 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 + |+

I51.5.15 DnexTpoTeXHUKA U TPOMBIILICHHAS JIEKTPO- + + +

HUKa

b1.5.16 bBe3omacHOCTE )KU3HEAESITEILHOCTH + + + +

Ib1.5.17 Ilponiecchl u annapaTsl XHMAYECKOH TEXHOIIO- wlels

CHH

b1.5.18 O01mas xumMudeckast TEXHOIOT U + +

172




Komnerenmm

HanmenoBanmne JUCHUITIIMHBI

OO1IeKyIbTypHBIC

KOMIICTCHIIMN

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.O/[.1 OCHOBBI ’KOHOMHKH U YIIPABICHUS MPOU3-
BOJICTBOM

b1.B.O/1.2 [IpaBoBeneHNe B TEXHOJIOTUH MaTepHAJIOB U
NpruOOPOB JIEKTPOHHON TEXHUKU M HAHODJIEKTPOHUKU

51.B.O/1.3 Teopust BEepOATHOCTEN U MaTeMaTUYECKas
CTaTUCTHKA B XMMUYECKOW TEXHOJIOTUU MaTepHaOB
1 prOOPOB AIICKTPOHHOW TEXHUKH U HAHOAJIEKTPOHHUKH

b51.B.0/1.4 JlabopaTopHbie pabOTHI 10 OPraHUIECKOMN
XHMHH

b1.B.O/1.5 ®usnueckas XUMUs UI€aJIbHOTO 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
puOOpHI

b1.B.O/1.9 HauepraTtensHas reoMeTpHst

b1.B.O/1.10 MarepuanoBeieHHe ISl SIEKTPOHHOMH
POMBIIIJICHHOCTH

b1.B.O.11 MogaenupoBaHre XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB B TEXHOJIIOTUN MaTepHa-
OB ¥ IPUOOPOB AINEKTPOHHON TEXHUKH U HAHOAJIEK-
TPOHUKH

b1.B.O/1.12 ®usndeckas XMMHs UIAEATBHOTO KpUCTAI-
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

OO1IeKyIbTypHBIC

KOMIICTCHIIMN

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/IBHaSI 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-
[PATOB B TEXHOJOTHH MATEPUAIIOB U TIPUOOPOB IJICK-
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€pHUaIoB U HAHODJICKTPOHUKU

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 TEXHOJIOTUS TEXHUUSCKUX MO-
HOKPHUCTAUIOB / XHUMHUYECKasi TEXHOJIOTHS TOHKOILIE-
HOYHBIX T€TepOCTPYKTYp / XMMHUUIECKas TEXHOIOTHS
FOBEJIMPHBIX 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
KOMIICTCHIIH

O6menpodec-

CHOHAJIbHBIC

KOMIICTCHIIM U

[IpodeccuonanpabIe
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

BapuatuBHas 4acTh
JIMCITUTUTHHBI 11O BBIOOPY

b1.B.JIB.5. O6opymoBanre ¥ OCHOBBI IPOSKTHPOBAHHSA
MPEANPHUITUHN 1O MPOU3BOJCTBY TEXHUIECCKUX MOHO-
KpucTasioB / OG0opya0BaHNE U OCHOBBI TPOCKTUPOBA-
HUSI TPEIPUSATHI TI0 MPOU3BOJICTBY TOHKOIUICHOYHBIX
rerepocTpyktyp / O60pyI0BaHHE U OCHOBBI IIPOCKTH-
[POBaHUsI MIPEANPUATHH 110 TPOU3BOJICTBY B 00pabOTKe
IOBEJIMPHBIX KPUCTAJUIOB

b1.B.J1B.6. Mcnionp3oBanne nuarpamm a3oBBIX paB-
HOBECHH IIPU CUHTE3€ MaTepHalloB EKTPOHUKU U (o-
rouuku / T'eMMomorus

b51.B.JIB.7. MeTo/ibl ucciieI0OBaHUs MaTepUAIOB (OTO-
HYKK / MeTOoIbl HCCIIeTIOBaHMSI MAaTEPHAIIOB 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-MCCIIE0BATENbCKON IEATETHHOCTH

b52.B.02.H IIpoun3BoacTBEeHHAs IPAKTUKA: HAYIHO-
McclieJoBaTeNnbcKas paboTa

I52.B.03.11 IIpou3BoacTBEHHAs TPAKTUKA: MPAKTHKA IO
MOJTY4YEeHUIO MPO(HECCHOHATBHBIX YMEHUH H OITBITA
npodecCHOHAIBHON e TebHOCTH

b52.B.04. [1x. IIpenaumioMHas mpaKTuKa

T'ocynap-

CTBEHHAs

UTOTOBas
aTTecTalus

53.5.01. 3amuTa BBITYCKHOHN KBaTU(pHUKALMOHHON pa-
00THI, BKITIOYAs! IOATOTOBKY K MPOIEAYPE 3aIUTH U
MPOLEAYPY 3AIIHUTHI

daxynbTa-
TUBBI

OT/I.B.01. IlepeBoa HAyIHO-TEXHUYECKOW JTUTEPATYPHI

OT/.B.02. I'paxknanckas 3a1uTa B Ype3BbIYAMHBIX CH-

Tyanusx
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