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1. OBIIME ITOJIOKEHU A

1.1. OcHoBHas npodeccnoHaNbHasA 00pa3oBaTe]bHasA NPOrpaMMa BbICIIEro oopa-
30BaHHUs - IPOrpaMMa IoAroTOBKHU 0akajJaBpoB (nasnee — nporpamma 0akanaspuarta, QOII
OakajiaBpHaTa), peanu3yeMasi B COOTBETCTBHH C (ellepalbHbIM TOCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTAaHAAPTOM BBICIIETO 00pa3oBaHus (elnepaiabHbIM TOCYJApCTBEHHBIM OIOIKETHBIM
o0pa3oBaTelbHBIM  YUYpeXJIeHHEeM  Bbiciero  obOpaszoBanusi  «Poccuifckuii ~ XMMHKO-
TeXHOJOornueckui ynupepcurer umeHu .M. MenzaeneeBa» 1no HampaBiIC€HHUIO MOATOTOBKH
18.03.01 Xumuueckas TexHONOTHs, TPOQHIb « XUMHUYECKasi TEXHOJIOTHS MaTEPHAIIOB U MpHUOO-
POB JIEKTPOHHOW TEXHUKU U HAHODJIEKTPOHHUKH», MPEACTABISIET COOONW KOMIUIEKC OCHOBHBIX
XapaKTepUCTUK 00pa3oBaHUS W OpPraHU3alMOHHO-TIEIarOTMYECKUX YCIOBUN, KOTOpBIA Mpen-
CTaBJieH B BUJE Y4eOHOro IUIaHa, KaJEHAApHOro yuyeOHOro rpaduka, pabodnx mporpamm iuc-
LUIUIMH (MOJyJIel), OLIEHOYHBIX U METOJUYECKUX MaTepualioB, padouell MporpaMMbl BOCIIHTA-
HUS, KaJICHJapHOTO [UIaHA BOCIIUTATENbHOM paboThl, (hOpM aTTecTaluu.

1.2. HopmaTuBHBIE AOKYMEHTBHI [Jis pa3padoTKH NporpaMMmbl 0akajiaBpuara Imo
HAINPABJIEHHUIO MOATOTOBKH COCTaBJISIOT:

- ®enepanbhbiii 3aKk0H 0T 29.12.2012 1. Ne 273-®3 «O06 obpa3oBanuu B Poccuii-
ckou Penepauuny;

- [Tpuka3 MunobpHayku Poccum ot 11.08.2016 1. Ne 1005 «O6 yrBepxkneHun ¢e-
JEPaJIbHOTO TOCYAapCTBEHHOTO O0pa30BaTeIbHOrO CTaHAApTa BBICIIETO OOpa3oBaHHs IO
HanpasneHuto noaroropku 18.03.01 Xumudeckas texHosnorus (ypoBeHb OakanaBpuara)y (3ape-
ructpupoBano B Muntocte Poccun 29.08.2016 1. Ne 43476) (nanee — ®I'OC BO no nampasie-
Huto noaroroBku 18.03.01 Xumudeckast TeXHOI0THS (YPOBEHb OaKaiaBpuaTa);

- [Tpuxa3z Munob6puayku Poccun ot 05.04.2017 Ne 301 «O0 yrBepxknenuu [lopsn-
Ka OpraHM3aliy U OCYIIECTBIIEHUSI 00pa30BaTeIbHON IEATEIHLHOCTH 10 00pa30BaTEIbHBIM MPO-
rpaMMaM BBICIIETO 00pa3oBaHUsl — Mporpammam OakajaBpuara, NMporpaMMaM CIEIHAIUTETa,
porpaMMaM MarucTpaTypb».

1.3. O0mas xapakTepuCTHKA NPOrpaMMbl 0akajaBpuaTa

Heabio nporpaMMsl 6aKkajiaBpuaTa sBISETCS CO3/aHUE Ul O0yYaromUXCsS yCIOBHUA
IUIsE TIpUOOpeTeHnsT HEOOXOAMMOTO Ui OCYIIECTBICHHUS NPO(ECCHOHANBHON AESITeNbHOCTU
YPOBHSI 3HAHUH, YMEHH, HABBIKOB, OIBITA AEATEIHHOCTH U MOJATOTOBKH K 3aIIUTE BBITYCKHOM
kBanupukanuonHoi padotsr (BKP).

[Tonyuenne obpa3zoBaHus 1o MporpaMMe OakajgaBpHuara JOMyCKaeTcsl TOJIbKO B 00pa3oBa-
TeIbHON OpraHMU3alllK BBICIIETO 00pa30BaHus (J1ajee - OpraHu3alms).

OOyuenwue 1o mporpaMMe OakaiaBpuaTa B OpraHU3aI[UU OCYIIECTBISIETCS B OUHOU (Hop-
Me 00yUeHUsI.

O6wem mporpammsbl OakanaBpuata coctapisier 240 3aueTHBIX €AMHUIL (Janee - 3.€.) BHE
3aBHCHUMOCTH OT MPUMEHsEMbIX 00pa30BaTeNbHBIX TEXHOJIOTHA, peaTu3aluy IporpaMMbl Oaka-
JaBpuaTa ¢ UCMOJIB30BAHUEM CETEBOH (OPMBI, peain3alui IporpaMMbl OakasaBpuara 1mo WHIH-
BUyaJbHOMY Y4€OHOMY ILJIaHy, B TOM YHCJIe YCKOPEHHOTO 00YUYEeHHUS.

Cpok moy4yeHus: 00pa3oBaHus MO MPorpaMMme OakataBpuara:

- B OyHOU (hopme oOydeHus, BKIHOYAsi KaHUKYJIbI, IPEJOCTaBIsieMble MOCIe Mpo-
XOXKICHHSI TOCYJapCTBEHHOM MTOTOBOI aTTecTaluy, BHE 3aBUCUMOCTH OT MPUMEHsEMBIX o0pa-
30BaTEIBHBIX TEXHOJOTHH cocTaBisieT 4 roga. OO0beM mporpamMmsel OakajiaBpuaTa B 09HOU (Hop-
Me o0yueHusl, peann3yeMblil 3a 0JJuH y4eOHbIi roj, coctasiseT He 6omee 60 3.¢.;

— npu oOydYeHHM MO WHAMBHIYaJbHOMY y4e€OHOMY IUIaHYy BHE 3aBUCHUMOCTH OT
dbopmbl 00ydeHHsI COCTABISET HE Oojiee CpoKa MONydeHHUs: 00pa30BaHUs, YCTAHOBIECHHOTO IS
COOTBETCTBYIOIIEH (OopMBI OOyueHHUs, a MpU OOYYCHHH MO WHAMBHIYAIbHOMY IUIaHYy JIHI[ C



OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pPOBbS MOKET OBITh YBEJIMUYEH IO MX KEJaHUIO0 He Oolee
yeMm Ha | TOJ MO CPaBHEHHUIO CO CPOKOM TOIyUYeHUs] 00pa30BaHUs Ui COOTBETCTBYIOMICH (Hop-
MbI 00ydenusi. OO0beM mporpamMMbl OakanaBpuara 3a OJWH y4eOHBIN Toj Mpu 0O0y4YEeHUHU 0 WH-
JTUBHIyalbHOMY IIJIaHy BHE 3aBHCUMOCTH OT (OpMBbI OOyUYEHHMS HE MOXKET COCTaBJIATH Oolee
75 3.e.

KoHkpeTHBIN cpoK MoiTydeHus: 00pa3oBaHus U 00BEM MPOrpaMMbI OaKaiaBpuaTa, peaiu-
3yeMbIii 32 OAMH Y4eOHBIH roJl M0 UHAUBUIYAJIbHOMY IUIaHY OIpPEAENISIOTCS OpraHu3aluei ca-
MOCTOSITEJIBHO B TIPEJIENIaX CPOKOB, YCTAHOBICHHBIX HACTOSIIUM ITyHKTOM.

[Ipu peanuzanuu nporpaMmbl 0akajgaBpuaTa OpraHu3alus BIpPaBe MPUMEHSTh JIEKTPOH-
HOE 00y4YeHHE U AUCTAaHIIMOHHBIE 00PAa30BATEIbHBIC TEXHOIOTHH.

[Ipn 0OyueHun UL ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI 3JIEKTPOHHOE 00yye-
HUE ¥ IUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH JIOJKHBI IIPEIyCMaTPUBATh BOZMOKHOCTh
npueMa-neperadd UHpopMauu B JOCTYIHBIX JUIsl HUX opMax.

Peanu3anus nporpammel OakanaBpuara BO3MOKHA C HCIIOIH30BAHHEM CETEBOM (POPMBL.

O6pa3zoBarenpHas IEATeILHOCTH M0 IporpaMme OakajiaBpraTa OCyIIeCTBIIIETCS Ha TOCY-
JTapCcTBEHHOM si3bike Poccwuiickoii denepanuu, eciu UHOE HE OMPENETICHO JIOKAIbHBIM HOpMa-
TUBHBIM aKTOM OpTraHHU3alu.

CrpyKTypa nporpaMmMsbl 0aKaJaBpHaTa BKJIKYaeT 00513aTeIbHYIO 4acTh (0a30BYyI0)
U 4acTh, POPMHUPYEMYI0 YYACTHUKAMH 00pa30BaTe/IbHbIX OTHOLIECHUI (BADUATUBHYIO).

D10 obecreurnBaeT BO3MOXKHOCTh pean3aliy MporpaMM OakajiaBpuarta, UMEIOINUX pas3-
JUYHYIO HalpaBJIeHHOCTh (Mpoduiib) 00pa3oBaHus B paMKax OJHOTO HAlpaBJIEHUS MOJTOTOBKH
(anee - HaPaBIEHHOCTH (MPOQUIIb) IPOTPAMMBI).

[Iporpamma GakanaBpuaTa COCTOUT U3 CIEAYIOLUIMX OJIOKOB:

Baok 1 «lucuuniauubl (MOAYJIU)», KOTOPBIA BKIIOYACT AUCIHUIUIMHBI (MOJYJIH), OTHO-
csmuecs: K 6a30BOM 4acTH MPOTrpaMMBbl, U AUCHUIUIMHBI (MOJYJIH), OTHOCAIINECS K €€ BapHaTHB-
HOM 9acTH,

Bbuok 2 «IlpakTMKH», KOTOPBI B MOJHOM O0bEME OTHOCUTCS K BapHATHBHOM 4acTu
IIPOrpPaMMBbl;

Bbuiok 3 «I'ocynapcTBeHHasi HTOTOBasi aTTECTALUS», KOTOPBIKA B IOJTHOM 00bEME OTHO-
cuTCs K 6a30BOM YacCTH MPOrpaMMBbl U 3aBepLIACTCs MPUCBOEHUEM KBaIH(DHUKAIMH, YKa3aHHOU B
NepevyHe HaIpaBJICHUN MOATOTOBKU BBICIIET0 00pa30BaHUs, YTBEP)KICHHOM MMHHUCTEPCTBOM
obOpazoBanus u Hayku Poccutickoii @eneparum.

CrpykTypa nporpammsbl 0aKajgaBpuara

O6nbem nporpamMmbl OakanaBpuara B
CtpykTypa nporpamMmbl 6akaiaBpuaTa
3aUETHBIX eIMHULIAX

Jlncuuniauee! (MOyIIN) 216

brox1 bazoBas yactb 114
BapuaruBHas 4acTh 102
[IpakTuku 18

biok 2 D
BapuaTtuBHas yactp 18
['ocymapcTBeHHAsI HTOTOBAs aTTECTAIUS 6

biok 3
bazoBas yactb 6

O06BeM porpamMmbl OakaiaBpyuaTa 240

JucuuiuinHel (MOAYNN), OTHOCSIMECS K 0a30BOil yacTu MporpaMMel OakaiaBpuata, siB-
JSFOTCSL 00513aTENIbHBIMU /111 OCBOEHUSI 0Oy4YaroLMMCs HE3aBUCHMO OT MpOQuMIs IpOrpaMMbl,
KOTOpYIO OH ocBauBaeT. HaGop nuctumiane (Momyseii), oTHOCSIuXCcs K 0a30BOM 4acTu mpo-
rpaMMbl OakanaBpuaTa, 0Opa3oBaTeIbHAS OPraHU3ALNs ONPEIENIET CAMOCTOSATENILHO B 00BEME,




ycranoBieHHOM JaHHbIM OI'OC BO, ¢ yuyeToM COOTBETCTBYIOLIEH (COOTBETCTBYIOLIMX) MpPH-
MEpHOH (MIPUMEPHBIX) OCHOBHON (OCHOBHBIX) 00pa3oBaTenbHOU (00pa30BaTEIbHBIX) MPOrPaM-
MBI (TIpOrpamMm).

B pamkax 6a30Boii yactu bioka 1 nmporpammbl OakanaBpuata JIOJKHBI OBITh peaIr30Ba-
HBl CIEAyolue TUCHUILUIMHBL (MoayiH): «Punocodus», «ctopus», «MHOCTpaHHBIN S3BIKY,
«be3onacHoCTh xKHU3HENEATENBHOCTHY. O0bEM, collepKaHUe U MOPSIOK peaTu3aliy YKa3aHHbIX
JUCLUILINH (MOZYJIEei) onpeenstoTcst 00pa3oBaTelbHON OpraHU3alle CaMOCTOSTENBHO.

B pamxkax 6a3oBoii yactu bioka 1 nporpaMmel 6akanaBpuara JOJKHBI ObITh peaan30Ba-
HBI JUCUUIUIAHBI (MOayH) «Du3nyeckast KyapTypa» B 00beMe He MeHee 72 akaJeMHYeCKHX Ja-
coB (2 3aueTHbIC €AMHUIILI) B OUHON (popMe 0O0yueHus B hopme JEKIHUA, CEMUHAPCKUX, METO M-
YEeCKMUX 3aHATHUH, a TakKe 3aHATHH MO NMPHEMy HOPMATHUBOB (PU3MUYECKOW MOJITOTOBICHHOCTU U
«IIpuknannas ¢usnueckast KyJapTypa» B 00beMe He MeHee 328 akaJeMHYeCKHX 4acoB B OYHOM
dopme oOyueHust B (popMe NMPAKTHUECKUX 3aHATHHA i oOecriedeHus: (pU3UUECKOM MOAroToB-
JICHHOCTH OOYYalOILINXCs, B TOM YUCIE MPO(ecCHOHANBHO-TIPUKIATHOTO XapaKTepa, U yPOBHS
(bu3n4ecKoil NOArOTOBIEHHOCTH JJIsl BBIIOJIHEHUS! UMH HOPMATUBOB (PM3NYECKON MOArOTOBJIECH-
HOCTH.

Huctunmuael «Pusndeckas Kyabtypa» U «l[lpuknagnas pusnyeckas KyiabTypay peanu-
3yIOTCSl B MOPSJIKE, YCTAHOBIEHHOM 00pa3oBaTeNbHON opraHuzanuei. s nHBanuaoB u Il ¢
OTpaHUYEHHBIMU BO3MOYKHOCTSMU 3J0pOBbsi OOpa3oBaTelibHAsi OpraHU3alusl yCTaHABIIMBAET
0COOBI MOPAAOK OCBOCHMS AMCLUUIUIMH (Moxyinell) «®Pusndeckas kynbrypa» u «lIpuxnaagnas
dusugeckas KyJabTypay.

JucuumuinHel (MOIYJM), OTHOCAIIMECS K BAPMATUBHON 4acTU MpOrpaMMel OakanaBpHara,
onpenensoT npoguis nporpammsl. [locie Beibopa oOydaromumcest npoduist mporpammsl, Habop
COOTBETCTBYIOIINX BBHIOPAHHOMY MPOGUITIO JUCIUIUIMH (MOMIYJIEH) CTAHOBHUTCS 0053aTE€IbHBIM
JUIs ocBOeHMsl oOyyaronuMes. Eciu nporpamma OakanaBpuaTa He UMeeT IpoQuieii, To mopsAaoK
OCBOCHHS 00yYarOIIMMCSl BAPHATUBHOM YaCTH MPOrpaMMbl ONpeAesseTcs 00pa3oBaTebHON Op-
ranuzanueil. Habop aucruminun (Moaysei), OTHOCSIIMXCA K BapUaTHMBHON 4YacTH MPOTPAMMBI
OaxanaBpuarta, oOpa3oBaTesbHasl OpraHU3allusl ONpPENENsIET CAMOCTOSITEIbHO B 00bEME, ycTa-
HoBIeHHOM naHHBIM OI'OC.

B bnok 2 «IIpakTuku» BXOJAT yueOHass U MPOU3BOJICTBEHHAs (B TOM 4YHCIE IMpeIu-
IUIOMHAs1) MPAKTUKH.

[IpenaumiomMHas npakTHKa MPOBOAUTCS JJIsl BHIIOJHEHUS BBITYCKHOW KBaIM(pHUKAIMOH-
HOI paOOTHI U SBIIAETCS 0053aTEIILHOM.

Tun y4eOHOM MpaKTHUKHU:

® [IpaKTHKa MO MOJYYEHHUIO MEPBUYHBIX NPOPECCHOHATIBHBIX YMEHHHM 1 HaBBIKOB, B
TOM YHCJIE IEPBUYHBIX YMEHHUI U HABBIKOB HAyYHO-HUCCJIEI0BATEIbCKON JIeATENb-
HOCTH.
CrniocoOsl npoBeIeHUs] y4eOHOM MPaKTUKU:
e cTalMoHapHas;
® BBIE3/HAS.
Tunel NpON3BOJICTBEHHON MTPAKTHUKU:
® [IpaKTHKa MO MOJyYEHHIO NPOPeCcCHOHATIBHBIX YMEHUN U ONbITa MPO(ecCuoHa b-
HOH eI TENLHOCTH;
® TEXHOJIOTWYECKas IPAKTHKA;
e [iejaroruyeckas MpakTuKa;
® HayyHO-HCCIIeZIOBaTeNbCKas paboTa.
CriocoObI poBeIeHNsI IPOU3BOICTBEHHOM MTPAKTUKHU:
e cTallOHapHas;
e BbHIC3/HAS.

[Ipn npoexTupoBaHuu mporpamm OakanaBpuaTa oOpa3oBaTeibHasi OpraHU3alMsI UMEET
IpaBO YCTAHOBUTh HHBbIE (DOPMBI NPOBEAEHUS MPAKTUK JOMOJIHUTENBHO K YCTaHOBJIEHHBIM
HacrosimMm OI'OC BO.



JI7is MHBAaNMUAOB U JIMI] C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI BBIOOpP MECT MpO-
XOXKICHHSI PAKTUK COTIACYETCs C TPEOOBaHNEM UX JOCTYITHOCTH JJISl TaHHBIX 00yYatOmIuXCsl.

B Bbrok 3 «I'ocynapcTBeHHasi HTOroBasi aTTECTALMs» BXOJUT 3aIHUTA BBITYCKHOW KBaJH-
(buKaMOHHON paboTHI, BKJIIOYAs MOATOTOBKY K MPOIEIype 3allUThl M MPOILEAYpPYy 3allUTHI, a
TaKKe MOJITOTOBKA K CAave M clava TOCyAapCTBEHHOTO dK3aMeHa (€CIM OpraHu3aIus BKIIOYIIA
rOCyAapCTBEHHBIN PK3aMEH B COCTAB rOCYJapCTBEHHOW UTOTOBOM aTTECTAIIHH).

B cnyuae peanmzanmu mporpamMm 0akanaBpuara ¢ IPpUMEHEHUEM 3JIEKTPOHHOTO 00yue-
HUSl, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI IMPOBEIeHNE MPAKTHK U TOCYJapCTBEHHBIX
aTTECTAlIMOHHBIX UCIBITAHUN ¢ IPUMEHEHUEM SJICKTPOHHOTO 00y4YeHUs, TUCTAHIIMOHHBIX 00pa-
30BaTEJIbHBIX TEXHOJIOTHI HE JOIyCKaeTCsl.

[Ipu mpoekTupoBaHUM W peanu3alyyl MporpaMMm OakanaBpuaTa oOpazoBaTelbHAsl Opra-
HU3AIMs JOJKHA 00€CIeUnTh 00y4YaroIMCsi BO3MOKHOCTh OCBOCHHUS TUCIMUIUIAH (MOAYJIEH) IO
BBIOOPY, B TOM YHUCIIE CIICIMATU3UPOBAHHBIX aIallTAI[MOHHBIX TUCIUIUIMH (MOAYJeH) s UHBA-
JIMJIOB U JIML C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/10pOBbsI, B 00beMe He MeHee 30% ot o0bema
BapuaTUBHOW YacTH bioka 1 «uciumirabl (MOIYIIHN)».

MakcuManbHBId 00hEM ayIUTOPHBIX YYEOHBIX 3aHSATHUH B HECIIO MPH OCBOCHUU IPO-
rpamm OakanaBpuata B O4HOM (popme oOyueHus cocTaBiisieT 36 akaJeMHUYECKHUX YacoB, B yKa-
3aHHBIN 00BEM HE BXOAT 00s3aTeNbHbIC 3aHATHUS M0 AucuumiuHe (Moaynto) «[Ipuknannas ¢u-
3UYECKasl KyJbTypa»; MPH peaau3anu O0ydeHUs M0 WHIUBUIYyAIBHOMY IUIaHY, B TOM YHCIIC
YCKOPEHHOT0 00yuYeHus, MAaKCUMaJIbHbIH 00bEM ayIUTOPHBIX YUEOHBIX 3aHATUN B HEJIEIIO yCTa-
HABJIMBACTCSI 00pa30BaTEIbHON OPraHU3AIMEH CAMOCTOSTEIBHO.

KonnuecTBo 4acoB, OTBEIEHHBIX Ha 3aHATHS JICKIIMOHHOTO THMa B 1eioM 1o bioky 1
«Jlucuumnunel (MOyNn)» AOKHO cOCTaBiATh He Oonee 40% oT oOmiero KoaudecTBa 4acoB
ayJNTOPHBIX 3aHITHI, OTBEICHHBIX HA PEaTNU3aIlMI0 3TOr0 OJI0Ka.

1.4. TpeGoBaHus K NOCTYNAKOIIEMY

TpeGoBaHus K MOCTyMAIOLIEMY ONPEAENIIOTcs (heaepanbHbIM 3aKOHOAATEILCTBOM B 00-
Jactu oOpazoBaHus, B ToM yucie [lopsakom mpreMa Ha oOydeHue 1mo oOpazoBaTeIbHBIM MPO-
rpaMMaM BBICIIETO 00pa3oBaHUs — MporpaMMaM OakallaBpuaTa Ha COOTBETCTBYIOUIMM yueOHBIN
rO/I.

2. XAPAKTEPUCTHUKA ITIPO®ECCHUOHAJILHOM JESATEJIbHOCTHA BLIITY CKHH-
KOB, OCBOUBIIUX ITPOTPAMMY BAKAJIABPUATA

2.1. O6aactb npodeccuoHATbHOI /1eITeIbHOCTH BBIMMYCKHUKA

BrInmyckHUK, OCBOMBIINN MporpamMMy OakaliaBpuaTa, B COOTBETCTBHH C BUJAaMU mpodec-
CHOHAJIBHOU JIEATETLHOCTH, HA KOTOPhIE OPUEHTHPOBaHA MporpamMma OakanaBpuara, ro-
TOB peIIaTh CIeaAyIole npodeccuoHalIbHbIE 3a/1a4u:
NPOU3BOACTBEHHO-TEXHOJIOTHYeCKAas 1eATEeJIbHOCTD:

- opranuzaius padounx MecCT, UX TEXHHMYECKOE OCHAIEHHE, pa3MeleHHe TEXHOIIO-
THYECKOTO 000PY/I0BaHNUS;

- JKCILTyaTalus U 00CiIy)KMBaHHE TEXHOJIOTMYECKOro 000pyA0BaHuUs;

- YHOpaBJICHUC TCXHOJTOTHUCCKUMHU ITPOLCCCaAMU ITPOMBIINIJICHHOT'O ITPOMU3BOACTBA,
BXOJTHOM KOHTPOJIb ChIPbSI U MAaTEPUAJIOB;

- KOHTPOJIb COOTIOICHUS TEXHOIOTUIECKOM TUCITUILTNHBL,

- KOHTPOJIb Ka4€CTBa BBIHyCKaCMOﬁ npoayKnuu C HCIIOJIb30BAHUCM THUIIOBBIX MC-
TOJIOB;

— UCCIIeIOBaHKe MPUUMH Opaka B MPOU3BOJACTBE, pa3paboTKa MEPOIPHUATHI MO ero
MpEeAYNPERKACHUIO U yCTPAHEHHUIO;

- OCBOCHHUE TEXHOJOTUUECKHUX MPOIECCOB B XOJ€ MOATOTOBKU MPOU3BOJICTBA HOBOU
IPOAYKIIHH;



- ydactue B paboTe Mo HaJlaJIKe, HAaCTPOIKE U ONBITHOM IMpoBepKe 000PYyAOBAHUS U
IIPOrPaMMHBIX CPEJICTB;

- NPOBEPKAa TEXHUYECKOI'O COCTOSHUS M OCTATOYHOTO pecypca 0O00pyAoBaHMs, Op-
raHu3anus NpoPHUIAKTHUYECKUX OCMOTPOB U TEKYIIETO PEMOHTA;

- IpUEMKa U OCBOCHHE BBOJUMOTO 000PYIOBaHMUS;

- COCTaBJIEHUE 3asBOK Ha 000py/I0OBaHME U 3allaCHbIE YaCTH, [IOJrOTOBKA TEXHUYE-
CKOH IOKyMEHTAlLlUH HA PEMOHT;

HAYYHO-HCCJIEA0BATEIbCKAsA NeATeIbHOCTD:

— H3Yy4YCHHE HAyYHO-TEXHHYECKOW MH(OpMALMU, OTEUYECTBEHHOTO U 3apyOe’KHOr0 OIbI-
Ta 10 TEMATUKE UCCIICAOBAHMS;

— MaTeMaTU4eCcKoe MOJIEIUPOBAaHUE MPOIECCOB U 00BEKTOB Ha 0a3e cTaHAapTHBIX Ia-
KETOB aBTOMATU3UPOBAHHOI'O NPOCKTUPOBAHUSA U MAKETOB IPUKIAAHBIX IPOrpaMM Ul
Hay4HBIX MCCIIEI0BAaHU;

— IPOBEJIEHUE DKCIEPUMEHTOB I10 3aJaHHON METOJUKE, COCTABICHUE OIUCAHUS IIPOBO-
JUMBIX UCCIIEOBAaHUI U aHAJIN3 UX PE3YJIbTATOB;

— TOJrOTOBKA JAHHBIX JIJIsl COCTABICHUS 0030pOB, OTUETOB U HAYUHBIX ITyOJIUKAIIHIA;

— COCTaBJICHHE OTYETa IO BHIIOJHEHHOMY 33JaHHUI0, Y4aCTUE BO BHEJIPEHUU pPE3yJIbTa-
TOB UCCJICZIOBAaHUH U pa3paboToOK;

— IPOBEJIEHUE MEPOIPHUATHI 1O 3alIUTe 0ObEKTOB UHTEIEKTYaIbHON COOCTBEHHOCTH,
pe3yJIbTaTOB UCCIIEOBAHUI U Pa3pabOTOK Kak KOMMEPUECKOH TaltHbl MPEATIPHUITHS.

2.2. O0beKTHI NPo(ecCHOHATILHOM 1eSITeJIbHOCTH BHINYCKHUKA
O6bexkramu NpodhecCHOHANBbHOM NeSTENIbHOCTH BBITYCKHHUKOB, OCBOMBIIUX MPOTrPaMMBbl

6aKaJ1aBpHaTa SABIIAKOTCA:

e

- XUMUYECKHE BEIIECTBA U ChIPbEBBIE MAaTEPUAJIBI IS IPOMBIIIIIEHHOTO TPOU3BOI-
CTBAa XMMUYECKON NPOIYKINH;

- METObI U IPUOOPHI OIIPEICIIEHHUs COCTaBa U CBOMCTB BELIECTB M MaTEPUAJIOB,;

- 000py10BaHUE, TEXHOJIOTMUYECKUE MPOLECChl U MPOMBIIUIEHHBIE CUCTEMBI HOJY-
YEHUsl BELIECTB, MAaTEpPUAJIOB, U3JEIUM, a TaKK€ METOAbl U CPEICTBA JUATHOCTUKH M
KOHTPOJISI TEXHUUYECKOTO COCTOSHHUSI TEXHOJIOIMUYECKOro 000pyI0BaHMs, CpPEeJICTBA aBTO-
MaTU3alUu U YIIPABICHUs TEXHOJIOTUYECKUMHU IIPOLIECCAMH, METOABI U CPEACTBA OLEHKH
COCTOSIHUSI OKPY>KAIOIIEN CPEIbl U 3alUTHI €€ OT BIMSHHS IPOMBIIUIEHHOTO IPOU3BOJI-
CTBa.

2.3. Buabl npodeccHoHATbHOM 1esITeIbHOCTH BBIYCKHUKA
Bunsr mpodeccnoHaTbHON AESITENBHOCTH, K KOTOPBIM TOTOBSATCSI BHIITYCKHUKH, OCBOHB-
nporpaMMmy — 0akajaBpuaTa —  [POU3BOJCTBEHHO-TEXHOJOTMYECKass M Hay4dHO-

HCCICO0BATCIIbCKAsA ACATCIIBHOCTD B 001aCTH XMMHYECKON TEXHOIOT UM,



3. INIAHUPYEMBIE PE3YJIbTATBI OCBOE-
HUS ITPOI'PAMMbI BAKAJIABPHUATA

3.1. B pesynbraTe OCBOEHHs MpOrpamMmbl OakangaBpuaTa y BBITYCKHHKA JOJDKHBI OBITH
chopmMupoBaHbl OOIIEKYJIBTYPHBIC, 00IIETpodecCHOHABHBIE U TTPO(ECCHOHAIbHBIE KOMITETCH-
1007078

3.2. BrilmycKHUK, OCBOMBIINI MporpamMMmy OakaliaBpuaTa, JODKEH 00JalaTh CIETYyIOIIN-
MU 001IEeKYJIbTYPHBIMH KOMIIETeHMSIMU:

- CIIOCOOHOCTBIO UCIIOJIB30BaTh OCHOBBI (PMIIOCOPCKUX 3HAHUM JUIsl GOPMUPOBAHUS
MuUpoBo33pendeckoi mosuimu (OK-1);

- CHOCOOHOCTBIO AHAJIM3MPOBATH OCHOBHBIE ITAlbl U 3aKOHOMEPHOCTH HMCTOpHYE-
CKOT0 pa3BuTHs 0o0I1IecTBa s GopMUpoBaHus rpaxaanckoi nmosunuu (OK-2);

- CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBbI SKOHOMMUYECKHMX 3HAHUN B Pa3IMYHBIX
chepax xusnenestenpHoctd (OK-3);

- CHOCOOHOCTBIO HMCIIOJIB30BAaTh OCHOBBI NPABOBBIX 3HAHUM B pa3iU4HbIX chepax
nesrensHocTH (OK-4);

- CIIOCOOHOCTBIO K KOMMYHHKAIIMH B YCTHOM U MUCbMEHHOU (popmMax Ha pycCKOM U
WHOCTPAHHOM SI3bIKaxX JUJIS PEIICHUS 3aJad MEXIMYHOCTHOTO M MEXKYJIbTYPHOTO B3aMMOJCH-
cteus (OK-5);

- CIOCOOHOCTHIO PabOTaTh B KOJIJICKTUBE, TOJEPAHTHO BOCIIPUHUMATH COI[HAIbHEIE,
ITHUYECKHE, KOH(ecCHoHaNbHbIC U KyIbTypHbIe pasimuyus (OK-6);

— CHOCOOHOCTRIO K caMOOpraHu3aluu u camooopasosanuio (OK-7);

- CIIOCOOHOCTBIO MCIIONIB30BaTh METOJbl M MHCTPYMEHTHI (PU3MUECKON KYJIBTYpPHI
JUIst 0OeCTIeYeHHS TTOTHOICHHOM COMAaIbHOMN 1 podeccronanbHoi aeatensaoctu (OK-8);

- CHOCOOHOCTBIO HMCIIOJIB30BaTh NMPUEMbl OKa3aHMs MEPBOI MOMOIIH, METOABI 3a-
IIMTHI B yCIOBUSX Ype3BbIuaiiibix cutyarmii (OK-9).

3.3. BrilmyckHUK, OCBOMBIINI MporpaMMmy OakaiiaBpuaTa, JODKEH 007aaTh CIETYyIOIIN-
MU o01enpogeccuoHaIbHBIMM KOMIIETEHIIUSIMU:

- CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUHBIX JTUCIMILINH B IpodeccronanbHol nestenpHoct (OIMTK-1);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (PM3MUYECKON KapTUHE MHpa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOEHUHU BELIeCTBa JJIsi MOHUMAHUS OKpY-
JKarolero mupa u sisienuit npupost (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUH BEIIECTBA, IPUPOJIE XMMUYECKOMN
CBS3M B Pa3IMUHBIX KJaccaX XMMUYECKUX COEIMHEHUH NJIsl TOHUMaHUS CBOWCTB MaTepuasoB U
MeXaHHW3Ma XUMUYECKUX MPOIIECCOB, MPOTEKAIOMINX B oKpyxarouiem mupe (OI1K-3);

- BJIaJICHEM MMOHUMAaHMsI CYIIHOCTH M 3HaueHHsI MH(GOpPMAIMH B Pa3BUTHU COBpE-
MEHHOT0 HH(OPMAIIMOHHOTO 00IIeCTBA, OCO3HAHUS OMACHOCTU U YTPO3bl, BO3HUKAIOIINUX B 3TOM
nporiecce, CocoOHOCTRIO COOI0AATh OCHOBHBIE TpeOOBaHUS MHPOPMALIMOHHOW 0€301acHOCTH,
B TOM YHCJIE 3alIUThI TOCyaapcTBeHHOM TaiiHbl (OI1K-4);

- BJIaJICHUEM OCHOBHBIMM METO/IaMH, CIOCOOAaMHU U CpeICTBAaMH MOJIY4YEHHUs, Xpa-
HEeHMS, TIepepaboTKu HH(OpMaIK, HaBBIKAMU paOOThI C KOMIIBIOTEPOM KaK CPEJICTBOM YITPaB-
nenns uapopmanueii (OITK-5);

— BJIaJICHUEM OCHOBHBIMH METOJIaMH 3allUThl MPOM3BOJCTBEHHOTO IEpCOHAa U
HaceJICHUs OT BO3MOXKHBIX MIOCJICACTBUI aBapuii, karactpod, cruxuitabix Oeactauii (OITK-6).

3.4. BIMyCKHHK, OCBOMBIINI IporpaMMy OakanaBpuaTa, JOJKEeH 00naaaTth npodeccuo-
HAJTbHBIMH KOMIETEHUHSAMHU, COOTBETCTBYIOIIMMHU BUAY MPOGECCHOHATBHON IesITeIbHOCTH,
Ha KOTOPBIH OPUEHTHPOBAHA MporpamMma OakamaBpHara:

NPOU3B00CNEEHHO-MEXHOTI02UYECKAS] 0eAmMeNbHOCb!



- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYILIECTBIISITh TEXHOJIOIMYECKUN MpoIecc B CO-
OTBETCTBHHM C PErJIaMEHTOM U MCIOJb30BaTh TEXHUYECKHUE CPEICTBA JUIsl H3MEPEHUsT OCHOBHBIX
napaMeTpoB TEXHOJIOTUYECKOTO IpoLecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO TIPUMEHSTH AHAJUTUYCCKHE M YWCICHHBIE METOIbI PEIICHUS IO-
CTaBJICHHBIX 3a/1a4, UCIOJIb30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOIMH, NMPOBOAUTH
00paboTKy MH(POPMALIMK C UCTIOIH30BAHUEM NPUKIIAJHBIX MPOTPAMMHBIX CPEACTB CEpPBI MPo-
(eccOHAIBHON N1eATEIBHOCTH, HCIOJIb30BAaTh CETEBblE KOMIBIOTEPHBIE TEXHOJIOTMU U 0a3bl
JAHHBIX B CBOEH NpodeccHOHAIbHONW 00JacTH, MaKeThl MPUKIIAIHBIX MPOTPaMM Ui pacyeTa
TEXHOJIOTHYECKUX MmapaMeTpoB obopynosanus (I1K-2);

- TOTOBHOCTBIO HCIIOJIb30BaTh HOPMATHBHbIE JOKYMEHTBI IO Ka4eCTBY, CTaHAAPTH-
3alMM U CepTU(PUKALUU MPOJYKTOB U U3JAEIUNA, 3JIEMEHTHl SdKOHOMUYECKOI0 aHAJIU3a B IPAKTH-
yeckoit aesitenbHocTH (ITK-3);

- CHOCOOHOCTBhIO PUHUMATh KOHKPETHbIE TEXHUUECKUE PELICHUs Ipu pa3paboTke
TEXHOJIOTMYECKHUX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIIOTHU C YUETOM 3KOJIO0-
rHYecKuX nocneactsuii ux npumenenus (11K-4);

- CHOCOOHOCTBIO UCTOJIB30BaTh MPaBUIa TEXHUKH O€30MacCHOCTH, MPOU3BOJICTBEH-
HOM CaHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPyJla, U3MEPATh U OLCHUBAThH I1a-
paMeTpbl IPOU3BOJCTBEHHOTO MUKPOKIIMMATA, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH, IIyMa,
U BUOpalmu, ocBeneHHocTr padounx mect (ITK-5);

- CHOCOOHOCTBIO HaJa)KUBaTh, HACTPAUBATh U OCYILECTBIIATH IIPOBEPKY 00OPYI0-
BaHMs U iporpaMmubIX cpencts (I1K-6);

- CHOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSIHUE, OPTaHU30BbIBATH MPOQHIAK-
TUYECKHUE OCMOTPBI U TEKYLIU pEMOHT 00OpYJOBaHUS, TOTOBUTh 00OPYJOBaHUE K PEMOHTY U
npuHUMaTh 00opyaoBanue u3 pemonta (I1K-7);

- FOTOBHOCTBIO K OCBOEHHUIO M JKCIUIyaTalli BHOBb BBOJUMOIO 00OPYJIOBaHHS
(TIK-8);

- CHOCOOHOCTBIO aHATU3UPOBATh TEXHUUYECKYIO JIOKYMEHTAIINIO, TOI0MpaTh 000py-
JIOBaHHE, TOTOBUTH 3asBKU HA IPUOOpeTeHne U peMoHT obopynoBanus (I1K-9);

- CIIOCOOHOCTBIO MPOBOJUTH AHAINU3 CHIPbS, MAaTEpUaIOB M TOTOBOM MPOIYKIUH,
OCYIIECTBIIATH OIICHKY pe3ynbraToB aHanu3a (I[1K-10);

- CHOCOOHOCTBIO BBISBIISITH M YCTPAHITHh OTKJIOHEHHUSI OT PEKUMOB PabOTHI TEXHO-
JIOTHYECKOT0 000pY/I0BaHUS M IMapaMeTPOB TexHomorndeckoro npomecca (IMTK-11);

HAYYHO-UCCTIe008AMENbCKASL 0eSAMeNbHOCHb .

- CHOCOOHOCTBIO TTAHUPOBATH M MPOBOAUTH (PU3UUECKUE M XUMUYECKHE IKCIepH-
MEHTBI, TIPOBOAUTH 00PabOTKY MX PE3yJIbTaTOB M OLEHUBATH ITOTPEITHOCTH, BBIJBUTATh THITOTE-
3bl U YCTaHABIMBATh TPAHUIIBI UX MPUMEHEHUS, IPUMEHATh METOAbl MAaTEMAaTHUYECKOTO aHAJIN3a
U MOJICJIMPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTabHOTo nccienoanus (I1K-16);

- TOTOBHOCTBIO ITPOBOJIUTH CTaHAAPTHBIE U CEPTU(UKAMOHHBIE UCTIBITAHUS MaTe-
pHAaJIOB, U3JENHUii U TexHoJorndeckux npouecco (I[1K-17);

- TOTOBHOCTBIO MCHOJIb30BaTh 3HAHHWE CBOMCTB XMMHYECKHX 3JIEMEHTOB, COEJIMHE-
HUI 1 MaTepuasoB Ha UX OCHOBE JUIs pelleHus 3a1ad npodeccuoHanbHol nestensHocty (ITK-
18);

- TOTOBHOCTBIO MCIIOJIb30BATh 3HAHUSI OCHOBHBIX (PU3UUYECKUX TEOPUH TSl peLIeHUs
BO3HHMKAIOIMUX (U3NYECKUX 33]a4, CAMOCTOSITENBHOTO MPUOOpeTeHus: (pU3nYecKuX 3HaHUH, I
NOHUMaHHS TPUHIUIIOB paObOTHl MPUOOPOB U YCTPOICTB, B TOM YHCJIE BBIXOSIINX 32 TPEACIIbI
KOMITETEHTHOCTH KOHKpeTHOro Hamnpasierus (ITK-19);

- TOTOBHOCTBIO H3y4aTh HAYYHO-TEXHHYECKYI0 HMH(POPMALHUIO, OTCUYECTBEHHBIH WU
3apyOeXKHBIi OIBIT 10 Tematuke uccienoanus (I1K-20).



4. OPTAHU3ALIUA OBPA3OBATEJIBHOT' O ITPOLECCA ITPU PEAJIN3A-
IOUU ITPOI'PAMM BAKAJIABPUATA

4.1 O0mas xapakTepucTUKA 00pa30BaTeJIbHOI eI TeJIbHOCTH

O6pa3oBarenbHast 1eATEIbHOCTh 10 IporpaMMe OakaiaBpuaTa npeaycMaTpUBaeT:

- MpOBeJeHUE YYEOHBIX 3aHATHU MO TUCHUIUIMHAM (MOIYJIsiM) B (OpMe JIEKIUH, ce-
MUHAPCKUX 3aHATHI, KOHCYJIbTALMA, Ta00PaTOPHBIX paboT, UHBIX GopM 00yUEHHUs, IPEAYCMOT-
PCHHBIX YICOHBIM IJIAHOM;

- IPOBEJIECHUE MPAKTHK;

- [pOBEJICHUE HAYYHBIX HCCIEAOBAHUN B COOTBETCTBUU C MPOQHUIEM MPOrpaMMbI Oa-
KaJaBpuara;

- MpOBEJIEHUE KOHTPOJISl KayecTBa OCBOCHHUS IMPOrpaMMbl OakajgaBpHuara MOCPEICTBOM
TEKYIIEro KOHTPOJIA YCIEBAEMOCTH, TPOMEKYTOUHOM aTTECTALUHA U TOCYIapCTBEHHON UTOTOBOM
aTTecTaluy 00y4JaromuXCsl.

4.2. Y4eOHblii NJIaH MOATOTOBKH 6aKaJIaBPOB

VY4eOHbIil TIaH NOArOTOBKM OakajaBpOB pa3paboTaH B COOTBETCTBUU C TPEOOBAHUSIMHU
(benepanbHOrO TOCYAApCTBEHHOIO 00pa30BaTENbHOTO CTaHAApTa BhICHIEr0 OOpa3oBaHUS IO
HanpasieHuto noarotoBku 18.03.01 XuMudeckast TEXHOJIOTHS, YTBEPKICHHOTO MpHKa3oM Mu-
HHUCcTepcTBa oOpa3oBanus U Hayku Poccuiickoit ®enepamun ot 05.04.2017 Ne 301 «O6 yTtBep-
xaeHuu [lopsaka opranu3alnyy U OCyIIECTBIECHUS 00pa30BaTeIbHON AESITEIbHOCTH 10 00pa3o-
BaTeJIbHBIM IIPOrpaMMaM BbICIIEr0 00pa30BaHUs — MporpammaM OakanaBpuara, mporpamMmam
CHelualnTeTa, IporpaMMaM MarucTpaTypbl».

.B yuebHOM 1u1aHe oTOOpa)keHa JIOTMYecKas IMOCJIE0BATEIbHOCTh OCBOCHUSI OJIOKOB U
paznenoB OOII (auctuIuinH, MPaKTUK), 0OeCTICYNBAIOMINX (OPMHUPOBAHUE KOMIIETCHIIMM. YKa-
3aHa 001Ias TPyA0EMKOCTh JUCHHUIUIMH, MOJ YJIEH, MPaKTHK B 3a4ETHBIX €IMHUIIAX, a TAKXKe UX
oOmias ¥ ayAUTOpHAs TPYJOEMKOCTh B Hacax.

VY4eOHbIH T1aH NOATrOTOBKM OakanaBpoB 1o HampasieHuio 18.03.01 Xumuueckas TexXHO-
jorusi, Npopmib «XUMUYecKasi TEXHOJIOTHUS MaTepHaioB U MPUOOPOB 3JIEKTPOHHON TEXHUKU U
HAHODJIEKTPOHUKN» MPUIIAraeTcsl.

4.3. KasienaapHblii yueOHblii rpaguk

[TocnenoBaTenbHOCTS peANM3aK MPOTPaMMBbl OakalaBpuaTa Mo ToJaM M CeMecTpam
(BKJIIOYAsT TeopeThdyeckoe oO0yuyeHHe, MPAKTUKH, HAayYHbIE HCCIEAOBAHMS, NMPOMEKYTOUHBIE U
TOCYJITapCTBEHHYIO HMTOTOBYIO aTTECTAllMW, KaHUKYIIBI) MPUBOIUTCS B KaJCHIAPHOM yd4eOHOM
rpaduke (npunoxxeHue — pabouunii yueOHbIH MJ1aH).
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4.4. AuHOTAaMHN Pa00YUX MPOrpaMM JTUCHHUIINH
4.4.1. lucunnJuHbl 00s13aTe/IbHOI YacTH (0a3oBasi 4acTh)

AHHOTauus padoyeii mMporpaMMbl JTUCUUILTHHBI
«HnocrpannbIii s13p1k» (b1.5.01)

1. Ieab AMCHUIVIMHBI — MPHOOpETeHHE 00yYAIOIIMMUCS OOIINX, KOMMYHHKATUBHBIX U
npoQeCCHOHATIBHBIX KOMIIETEHIMH, YPOBEHb KOTOPHIX Ha OTJENbHBIX 3Tamax S3bIKOBOH MOA-
TOTOBKH ITO3BOJISIET UCIIOJIB30BATh MHOCTPAHHBIN SI3BIK MPAKTHYECKH KaK B MPO(ecCHOHANbHOM
(TpOM3BOACTBEHHON M HAay4HOH) AEATENIBHOCTH, TaK M JJs Lesel caMooOpa3oBaHMsL.

2. B pe3yabTaTe H3y4eHHs THCHUILIMHBI 00y4YaloLIUiics M0 MporpaMmme dakajaBpu-
aTa J10JIKeH:

Obnadamye cleAyOUMMA KOMIIETEHIIUAMU:

- CIIOCOOHOCTh K KOMMYHHUKAIIUUM B YCTHOW M MUCBMEHHOW (popmax Ha pycCKOM M MHO-
CTPAHHOM $I3bIKax JJIsl PELIEHUs 3a/ad MEXINYHOCTHOIO M MEKKYJIbTYPHOIO B3aUMOJEHCTBUS
(OK-5).

3uame:

- OCHOBHBIE CIIOCOOBI COUYETAEMOCTHU JIEKCHUECKHUX €IMHUIl 1 OCHOBHBIE CIIOBOOOpPa30Ba-
TEJIbHBIE MOJIENH;

- PyCCKHE SKBUBAJIEHThI OCHOBHBIX CJIOB M BBIPQXKEHUI PEUU B IIPOLIECCE MEXKIUYHOCTHO-
IO U MEXKYJIBTYPHOT'O B3aUMOJIEHCTBUS;

- OCHOBHBIE IPUEMBI U METO/IbI peepUPOBAHUS U AaHHOTHPOBAHUS JIUTEPATYPHI;

- MIACCUBHYIO U aKTUBHYIO JIEKCUKY, B TOM YHCJIE OOIEHAYYHYIO U CHEIUAIbHYIO TepMU-
HOJIOTHI0, HEOOXOUMYIO JIJIsl pa0O0Thl HaJl TUTIOBBIMH TEKCTAMU;

- IpUeMBbI PabOThl C OPUTHHAIILHOMN JINTEPAaTYPOil HA MHOCTPAHHOM SI3bIKE.

Ymems:

- paboTaTh ¢ OPUTHHAIBHON JIUTEPATYpON HA UHOCTPAHHOM SI3bIKE;

- paboTaTh CO CIIOBapeM;

- BECTH IIEPENNUCKY HAa U3yYAaEMOM S3bIKE C IIEJIbI0 MEXINYHOCTHOTO ¥ MEXKYJIBTYPHOTO
B3aMOJCHCTBUS;

- BECTH PEUEBYIO JICATEIILHOCTh IPUMEHHUTENBHO K cpepe ObITOBON U MpodeccnoHaIbHOM
KOMMYHHKAITIH.

Braoemy:

- MHOCTPaHHBIM S3bIKOM Ha YPOBHE MEXJIMYHOCTHOTO U MEXKKYJIbTYpPHOTO OOIIEHUS,
HaBBIKAMU U YMEHUSIMH PEUEBOil 1eATETHOCTH MPUMEHUTENBHO K cdepe ObITOBOM U mpodeccu-
OHAJIbHOM KOMMYHHUKAIIUU, OCHOBAMH ITyOJINYHOMN peuH;

- OCHOBaMH pedeprpoBaHUs U AHHOTHPOBAHUS JIUTEPATYPhl HA H3y4YaeMOM MHOCTPAHHOM
A3BIKE.

3. KpaTkoe coaep:kaHue IUCHHUILIAHBI:

Pazoen 1. I'pammamuueckue u nekcuueckue mpyoHoCmu u3yuaemoz2o A3vliKd.

1.1 CnpsxeHue U M3MEHEHHUE TJIarojia-CBsi3Ku B (popMax HACTOAIIEro BpeMeHH. Bujo-
BpeMeHHbIe (opMbl TiarojoB. O6pazoBaHue GopM MPOCTHIX, NPOAOTKEHHBIX, MEPHEKTHBIX U
nep(heKTHO-NIPOIOJDKEHHBIX BpPEMEH TIJlarosia. BompocuTenbHble MPEUIOKEHUSI B Pa3IUYHBIX
BpemeHax. OOpa3zoBaHue OTpHULIATENBHBIX (OPM Iiarosia B pa3IMyHbIX BpEeMEHaX.

1.3 O6pa3zoBaHue NPOCTHIX, MPOJOKEHHBIX, EP(EKTHBIX BPEMEH IJIArOJIbHBIX (GOPM H
ynotpebnenue ¢opM crpanatesnbHoro 3anora.l.4. BugoBpemennsie popmsl riarongos. O0pa3o-
BaHHUE MPOCTHIX, MPOJIOJKEHHBIX, MEPPEKTHBIX U MepPEKTHO-TPOIOKEHHBIX BpeMeH. Bompo-
CHUTEJIbHBIC NPEATIOKEHNS B PA3IMYHbBIX BpeMeHax. OOpa3oBaHue OTpULATENbHBIX (POPM IJ1arosa
B PA3JIMYHBIX BPEMEHAX.

1.4 Tlpuuactus. [Ipuuactus HacTosmero u npoienmero Bpemenu. [lepdextasie Gopmer
npudactusi. MecTo npuyacTHii B mpeioskeHUH. AOCOMIOTHBINA PUYACTHBIN 000POT.
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1.5 Nudunntu. ®opmer nnpuauTHBA. [IpomomkeHHbii 11 nepeKTHbI WHOUHUTHUB.
Oynkuuy nHGUHUTHBA B npeioxkeHnu. OOpa3oBaHue U ynoTpedieHne HHOUHUTUBHBIX 000pO-
TOB THUIIA «CJIO’KHOE TOJUIEXKAIIEE» U «CI0KHOE JOIOTHEHUEY.

1.6 Mopanbubie rnaroisl. CTpykTypa mpemiokeHus. [IpHHIMIBI CI0BOOOpa30BaHMUS.
Coxkpamenus (a00peBuatypsl). O6o3HaueHue AaThl. [IpaBuia yTeHHUs XUMHUYECKUX JIEMEHTOB,
o0o3HayeHHMA U (POPMYJ HEOPraHUYECKHX COCTUHCHHH W YpPaBHEHUH XMUMHYECKHX PEaKIIUU.
[TpaBuna uyteHus eaunuy usmepeHus. [IpaBuna yTeHHs HAaMMEHOBaHMH OCHOBHBIX OpraHHUYe-
CKHMX COCAVHECHUM.

Pa3zoen 2. Pazeumue HagblK08 UmMeHUA MeMAMUYeCKUX meKcmos.

2.1 YreHue TEKCTOB IO TEMaM:

2.1.1. Benenue B cienuagbHOCTh

2.1.2. 1.11. MenneneeB

2.1.3. PXTY um. JI.11. MenaeneeBa

2.1.4. Hayka 1 Hay4HbIE METO/bI, HAYYHbIE CTATbU

2.1.5. CoBpeMeHHbIE UHKEHEPHbIE TEXHOJIOTUU:

2.1.5.1. TexHONOrYUs TYrOIUIABKUX U CUIIMKaTHBIX MaTE€pPHAJIOB.

2.1.5.2. TexHoJIO0rus TOHKOTO OPraHUYECKOr0 CUHTE3A.

2.1.5.3.TexHonorus HEOPraHN4ECKUX BELECTB.

2.1.5.4. TexHonorus 31€KTPOXUMUYECKUX TPOU3BOJICTB.

2.1.5.5. TexHonorus MaTepuaioB ¥ NpUOOPOB AIEKTPOHHON TEXHUKH U HAHODJICKTPOHUKH.

2.1.5.5. TexHnonorus u nepepadoTKa MOJIMMEPOB.

2.1.5.6. TexHoyorust 3alIUThl OT KOPPO3UU

2.1.5.7. TexHODO0rUsI OCHOBHOI'O OPraHMYECKOro ¥ HEPTEXUMUUYECKOTO CUHTE3A.

2.1.5.8 TexHonorus NpUpOJHBIX FHEPIrOHOCUTENIEHN U YIIIEPOAHBIX MaTEPUATIOB

2.1.6. Xumuueckoe npeanpusTue

2.1.7. Xumunyeckast nabopatopus. Texnuka 6e3onmacHocTH B jabopatopuu. M3mepenus B
XUMHYECKOH J1abopaTopuu

2.1.8. Xumus Oyayuiero.

2.1.9. buorexHonorus @apmareBTHYECKHE MPOU3BOJICTBA.

2.1.10. 3enenas xumus. [Ipo6eMbl HKOJIOTHH.

2.2 Tlonarue o Buaax urenus. IIpocMoTpoBoe uTeHHne Ha mpuMepax TEKCTOB 0 xumuu, .M.
Mengaeneese, PXTY um, [[.1. Menneneena.

AKTHUBH3AIMS JIEKCUKU IPOUYUTAHHBIX TEKCTOB.

2.3 W3yuyaroniee YTeHHE HAYyYHBIX M HAYYHO-TIOMYJISIPHBIX TEKCTOB MO BBIOPAHHOM CHelH-
aIbHOCTH Ha Npumepe TeKcToB: «Hayka m HaydHbIe METOIBI», «XUMHUYECKOE MPENNPUITHEY,
«CoBpeMeHHbIe WH)XEHEPHBIE TEXHOJIOTUI», «XuMHUUecKkas nadoparopusi. TexHuka Ge3omacHo-
cTH B JlabopaTtopun. M3Mepenus B xumuueckoil taboparopun», «Xumus Oyayuiero. CoBpeMeH-
HbI€ TEHJIECHLUN Pa3BUTHs HayKu», «bruorexnonorus. @apManeBTHYECKUE POU3BOACTBA», «3€-
neHast xumus. [Ipodaembl sKoI0rUm».

Jlekcuueckue OCOOCHHOCTH TEKCTOB HAYYHO-TEXHMYECKOW HampaBIeHHOCTH. TepMHHOIO-
T'Usl HAYYHO-TEXHUYECKOM JTUTepaTyphl Ha U3y4aeMOM SI3bIKE.

Pa3zoen 3. Ilpakmuxa ycmuoit peuu

3.1 IIpakTrKa yCTHOHM pedn IO TeMaMm:

3.1.1. «I"'oBopuM o cebe, o cBoel Oyayieit npodeccum»,

3.1.2. «Moii yHuBEepcHUTETY,

3.1.3. «YHUBEpPCUTETCKUI KaMITyC

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHoorHYecKas pedb Mo TeMe «o cede u o Oyaymei nmpodeccumn». Jlekcudaeckue oco-
OEHHOCTU MOHOJIOTHYECKOW PEUH.
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3.3 PedeBoii 3TUKET MOBCEIHEBHOTO OOIICHUS (3HAKOMCTBO, TIPE/ICTABIICHUE, YCTAHOBJICHUE
U TOJJIepKaHHe KOHTAKTa, 3aIpoc U COooOILIeHne HHPOpPMALIUK, TOOYXIEeHHE K IEHCTBUIO, BBI-
pakeHue POChOBI, COTIIACHS).

OCOo0eHHOCTH IUATOTUYECKON peur O MPOMIEHHBIM TeMaM.

Pa3nes 4. Oco0eHHOCTH A3bIKA CHIENHATBHOCTH

I'pamMaTnyeckue TpyJHOCTH S3bIKA CHELUATIBHOCTH:

4.1. I'paMmaTHyeCKuE U JIEKCUYECKUE TPYAHOCTH S3bIKa CIIEHUATbHOCTH:

Paznuunble BapHaHTBI MMEpPEeBOAA MPHUYACTHHA HA PYCCKUMl s3bIK. [IpruacTHBIE 000POTHI U
IIPUEMBI X IIEPEBOJA HA PYCCKHUM A3BIK.

4.2. CocnararenpHoe HakjOHEHHE. DOpMBI COCIAraTeIbHOIO0 HAKJIOHEHHsS B HM3Yy4acMOM
a3bike. MoslajbHbIe TJIarojibl ¥ UX UCIOJIb30BaHUE B MPEUIOKEHHUSIX B COClIaraTelIbHOM HaKJIO-
HeHUM. TuIbl yCIOBHBIX NpeUIoKEHUH. BapuaHTsl niepeBoaa NpeaioKeHui B cocaaraTelbHOM
HAKJIOHEHUU U YCIIOBHBIX MpeuiokeHuid. [lopsaaok ciioB B mpennokeHuu. IMpaTHYeCKe KOH-
CTPYKLIHH.

4.3. N3yuenue mpaBuil epeBoa pa3iuyHbIX GopM MHPUHUTHBA U UHOUHUTUBHBIX 000pO-
TOB Ha PYCCKHM A3BIK.

4.4 Nzyuyaroiee yTeHUE TEKCTOB 10 TEMAaTHKE:

1) «JIaGopatopus»

2) «3mepenust B XuMU4ecKo 1a0opaTopumy.

Cruinctruyeckue 0COOEHHOCTH CHEelMaIbHON HayYHO-TEXHHUYECKOW nuTeparypbl. Opranu-
3anusi paboThl CO CHeUalIbHBIMU cioBapsaMU. [loHaTue o pedepupoBaHHM U aHHOTUPOBAHUU
TEKCTOB IO crenuanbHocTH. [Tonck HOBOM nH(popMalu npu padboTe ¢ TEKCTaMU U3 NTepHOANYEe-
CKUX M3/aHUN M MOHOTrpaduil, UHCTPYKLUH, POCIEKTOB U CIIPAaBOYHOM JHUTEpaTyphl IO pac-

CMaTpUBAaEMOU TeMaTHUKeE.
4. O0beM y4eOHOH JUCIHILIMHBI

. B 3auetHbIX B akanmem.
Bunst yueOHoM paboThI

SIMHATIAX gacax
O01mas TPyA0eMKOCTh IMCUUILIHHBI 110 Y4e0HOMY ILUIaHy 8 288
KonTakTHasti padoTa — ayIMTOPHbIE 3aHATHS . 2,2 80
[Tpaxktuyeckue 3anstus (I13) 2,2 80
CamocrositesibHas padora (CP): 4,8 172
KonTakTHas camocrosiTenpHas pabota 0,4
YrnpaxHeHus: 10 COOTBETCTBYIOIIUM pa3jiesiaM JUCHUTUIINHBI 171,6
JK3aMeH 1 36
KoHTakTHas paboTa — mpoMeKyTOUHasi aTTeCTaIMs 0,4
IToaroToBKa K 3K3aMeHY 35,6

Bua konTposs:

3a4éT ¢ oneHkoi (1c), Ik3a-

MeH (2¢)
. B 3auernsix | B acTtpoHOM.
Bupl yueOHO# paboThI

eIMHUIIAX gacax
O01mas TPyA0eMKOCTh IMCUHUILIHHBI 110 Y4e0HOMY ILUIaHy 8 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS | 2,2 60
[Tpaktuyeckue 3anstus (I13) 2,2 60
CamocrositeibHas padora (CP): 4,8 129
KoHTtakTHas camocTosiTenbHast pabora 0,3
YnpaxHEeHus 10 COOTBETCTBYIOUIMM pa3/ieiaM AUCHUIUIMHBI 128,7
IK3aMeH 1 27
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KoHTtakTHas paboTa — MPOMEKYTOUYHAS AaTTECTAIHS 0,3

[ToaroToBKa K 3K3aMeHy 26,7

3a4€T ¢ onenkoii (1c¢), ax3a-

Bua xonTpos: meH (2¢)

AHHOTAIUS padoyeil MPOrpaMMBbl U CHUIIHHBI
«Duaocopusn» (b1.5.02)

1. Heab aucuumiaunbl «dunocopus» — chopMupoBaTh y CTYIEHTOB KOMIUIEKCHOE Mpe-
CTaBJICHHE O POJIM U MecTe (PpuIocopuu B CHCTEME T'yMaHUTAPHBIX, COIMAIBHBIX U €CTe-
CTBEHHBIX HayK, MO3HAKOMUTh UX C OCHOBaMHU (puiocockoro 3HaHHs, HEOOXOAUMBIMHU
JUTSL PEIICHUST TCOPETHUSCKHUX U MPAKTUICCKUX 3a]1a4.

2. Kommerenuuu 6akajaBpa B 06actu ¢puiaocopuu

N3yyenune qucHUIIMHbBL HAaIpaBJIeHO Ha (POPMUPOBAHHME U PA3BUTHE CIEAYIOLIMX OOLIe-
KyJIbTYPHBIX KOMITETEHITHI:

- CITOCOOHOCTH MCTOJIb30BaTh OCHOBBI (PMIIOCOMCKUX 3HAHUM 711 (POPMHUPOBAHUS MUPO-
Bo33peHueckoi nosuruu (OK-1);

- CIIOCOOHOCTH MCIIOJIb30BaTh OCHOBBI IMPABOBHIX 3HAHHN B PAa3IMYHBIX cepax nesTelb-
HoctH (OK-4);

B pesynbrare ocBoeHus Kypca ¢puinocodun CTyASHT TODKEH:

3Hamb: OCHOBHOE COJIEp’KaHUe TTaBHBIX (MIOCO(PCKUX IIKOJ U HAMpaBICHHM, MpencTa-
BUTEJIEH ATUX IIKOJI, CBSI3b M pa3inune uX GuiocoPpcKux ujeH, cBsi3b UCTOPUKO-(pumocopckux
KOHIIETIINI ¢ COBPEMEHHBIMH MIPOOIeMaMH WHINBUAYATHHON U OOIIECTBEHHOU KU3HU;

YMemb: TIOHUMATh M aHAJTM3UPOBATh MHUPOBO33PEHUYECKHE, COIIMATBHBIC U WHIUBUTY b~
HbIE TPOOJIEMBI COBPEMEHHOM KU3HU; TPAMOTHO BECTU JUCKYCCHIO, apTyMEHTUPOBAHHO OTCTaU-
BaTh CBOIO MO3ULHUIO MO 3HAYUMBIM (UIOCOPCKUM MpobdIeMaM COBPEMEHHOM JKU3HM, ONUPASICh
Ha HapabOTaHHBIM B UCTOpUU (UIOCOPUN MaTEepUAN, MPUMEHITh MOTy4YeHHbIE (UIOCOPCKUE
3HAHUS K PEIIeHUO MPO(ecCHOHATBHBIX 3a/1a4;

é1adems. TMPEICTABICHUAMHU O puiiocoun Kak HayKe M CUCTeME IIEHHOCTEH, ee MecTe B
CHUCTEME TYMaHUTAPHOTO 3HAHHS, OCHOBaMHU (PriiocO(hCKOTO MBIIUICHUS; KaTeTOpUaIbHBIM arl-
napaToM HM3y4aeMoil JUCHUIUIMHBI, (UIOCO(PCKUMH METOAaMH aHadu3a Pa3IMYHBIX IpoOIeM,
HaBBIKaMU (QHIOCO(PCKON KyIbTYPHI I BEIPAOOTKH CUCTEMHOTO, IIEJIOCTHOTO B3TJIsAa HA JCH-
CTBUTEJILHOCTh U MECTO XUMHUH 1 XUMHUYECKON TEXHOJIOTUU B LIEIOCTHON KapTHHE MUpA.

3. KpaTtkoe coaep:xanue JTUCUMILUIUHBI:

Benenune. ®unocodus, ee NpouCcXoKICHUE U POJIb B 0OIIECTBE.

Moayasb 1. OcHoBHBIE (uriI0copCcKHe MIKOJbI.

AntnuHas ¢unocopus (mocokpatuku, codpuctel, Cokpar, emokpur, [lnaTton, Apucro-
TeJb, IUTMHUCTHYECKU-PUMCKast punocodust). OCHOBHBIE TPOOIEMBI CpEeTHEBEKOBOM (HIOCO-
¢bun u smoxu Bospoxaenus. @unocodus Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus
[IpocBemenus. Hemenkas knmaccudeckast gutocodust. Pycckas pumocodus XIX — XX BB. Oc-
HOBBI MapKcUCTCKoM punocopuu. OCHOBHBIE HAIIPABJICHUS COBPEMEHHO (riocoduu.

Monayab 2. Pusocodckue KOHIENUNHM ObITHS U TO3HAHMS.

[IpoGnema ObrTHst B ictopun punocoduu. Ilonstus matepuanbHoro u uaeaabHoro. Oc-
HOBHBIE (MIOCO(CKHE HANPABICHUS: MAaTePHATIN3M U Hjeanu3M. [IpuHIMT r7100anbHOTO 3BO-
JIOIMOHM3MA B COBPEMEHHON HAyYHOU KapTHHE MUpa.

Konnenmuu mpocTpaHCTBa U BpeMEHHU B HCTOpUU (HUITOCODUU 1 HAYKH.

[Ipoucxoxaenue cozHanus. Ponb Tpyaa B MpoucxoxaAeHUH co3HaHus. Maeanuctuaeckue
U MaTepUaIMCTUYECKUE KOHLENUUU co3HaHus. Co3HaHue u mMo3r. Co3HaTelbHOE U Oecco3Ha-
tenbHOe. Co3Hanue U a3bIK. CO3HaHNE U CAMOCO3HAHUE.

KoHnenuu rHOCE0IOTHH B UCTOPHH (PUIOCOPHH: CEHCYaTH3M, pallHOHAIU3M, CKEITH-
[[U3M, arHOCTUIIU3M, KOHIENIUS BPOXKIACHHBIX HJIEH, anpuopusM. J(nanekTuka Mmo3HAHUS: YyB-
CTBEHHOE U paruoHanbHoe. OCHOBHBIE TEOPUU UCTHUHBI.
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Mopayas 3. IIpo6Jiembl yenoBeka B pusiocodum.

Yenosek kak mpeaMeT puinocodckoro aHanmsa B uctopun ¢punocodpun. [IporcxoxaeHue
YyeJloBeKa: MPUPOJHBIE U COIMANBbHBIE YCIOBHUS aHTPONOCOIoreHe3a. buonornueckoe u couu-
aNbHOE B UenoBeke. IHIWBU, HHIUBUIYaTbHOCTh, JIMYHOCTS.

CwmpbIcT XKM3HU W TIpeIHa3HAYeHUE 4denoBeka. JKus3Hb, cMepTh, OeccMmepTue. JIBrkeHwme
HEHACWIus, €ro poJib B cOBpeMeHHOU xu3Hu. Llenn u nenHoctu. CBoOoaa BOIM U OTBETCTBEH-
HOCTb JJMYHOCTH. HpaBCTBEHHBIE, pEIUTHO3HBIE, ICTETUYECKUE IICHHOCTH.

Monayab 4. dusiocodus UCTOPUHU U 001IECTBA

YenoBek B CHUCTEME COLMAIbHBIX CBs3ei. JIMUHOCTH W Macchl, cBoOO/Ia U HEOOXOAM-
MocTh. @unocodust ucropuu: HopMalMoOHHAST U UBUIN3AIMOHHAS KOHIEHIIUU UCTOPHUUECKOTO
pasButus. [Iporpeccucrckue M HUKINYECKHE MOJIEIHN pa3BuTHs. ['mo0anbHbIE PoOIeMbl COBpe-
MeHHOCTH. KoHLlenust ycToiunBoro pa3BuTHs U clieHapuu OyayIero.

O6mectBo U ero crpykrypa. ConuaibHasi, MOJIUTUYECKAas U TyXoBHas cepbl oOIe-
ctBa. Konnenuuu rocygapctsa B uctopuu (uiaocopckoidr Mpicau. ['paknaHckoe oOIIECTBO U
IIPaBOBOE T'OCYIapCTBO.

MoayJs 5. ®unocodexue nmpodieMbl XUMUM U XUMHYECKOH TeXHOJIOTHHI

Hayunoe u BHenayuHoe 3HaHue. CTpyKTypa Hay4HOI'O 3HAHUS, €r0 METOAbl U (POPMBI.
HayuHnble peBomonny ¥ CMEHa THUIIOB palMOHaIbHOCTU. Hayka B cOBpeMEHHOM MHpe. DTHKa
HAyK{ U OTBETCTBEHHOCTh YYEHOTO.

[IpoGnema cooTHomieHUST Hayku U TexHUKU. ColuanbHble TOCIEACTBUS HAYYHO-
TEXHUUYECKOT'0 Mporpecca. DTHUECKUE U IKOJIOTUYECKUE UMIIEPaTUBBI PAa3BUTHUS HAYKH U TEXHU-
KH.

MecTo XMMHUU B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas pobiieMa XUMUH KaK HayKu U
npousBoAacTBa. lLlemn w  3amaum  xumudeckod  TexHomoruu. Crneuuduka  XUMHKO-
TE€XHOJIOTMYECKOIo 3HaHUA: (PyHAaMEHTaIbHOE U MPUKIIATHOE, SMIIMPUIECKOE U TEOPETUUYECKOE.

4. O0beM AUCHMILIMHBI M BUABI YUeOHOil padoThl

. B 3aueTHEBIX enuHU- B akanmem.
Bunbr yueOHOM paboThI
ax qacax
OO0masi Tpy10eMKOCTh TUCIUIIHHBI 110 y4ed- 5 180
HOMY IUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,3 48
Jlextuu (JIek) 0,9 32
ITpaxktnueckue 3ausarus (113) 0,4 16
CamocrositesabHas padora (CP): 2,7 96
CamocrosiTelbHOE HM3Yy4YEHHE pPA3EJIOB JIUCIIH- 2,7 96
TUTHHBI
IK3aMeH 1 36
KoHnTtakTHas pabota — mpomexyTodHasi aTTecTa- 0,4
st
IToaroToBka K 3K3aMeHy 35,6
Bua konTpoOJsi: IK3aMeH
. B 3aueTHbIX equHU- B actpomn.
Bupl yueOHO# paboThI
ax qacax
OO0masi Tpy10eMKOCTh TUCIUIIJIHHBI 110 Y4ed- 5 135
HOMY IUIAHY
KoHTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS: 1,3 36
Jlexnuu (Jlek) 0,9 24
[Tpaktnueckue 3anstus (I13) 0,4 12
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CamocrositesabHas padora (CP): 2,7 72
CaMocTosATENIbHOE U3YyYEHHE pa3AeiioB AMCLHU- 2,7 72
TUTHHBI

IK3aMeH 1 27
KonTakTHas pabora — mpoMexyTodyHas arTecTa- 0,3
st

ITonroroBka K 3K3aMeHy 26,7

Bua koHTpOJIs: IK3aMeH

AHHOTAIUS padoyeil MPOrpaMMbl AU CHUIIMHBI
«HUctopus» (b1.5.03)

B coorBercTBUM ¢ pabourmMu y4eOHBIMU IUIAHAMU IO HAMPABIECHUIO MOJITOTOBKU
18.03.01 (ypoBeHb MOATOTOBKH — OakanaBp) mucHuiuinHa «McTopus» OTHOCUTCS K 00s3aTelb-
HBIM JUCHUILIMHAM 0a30Bo#l yactu yueOHoro miaHa (b1.5.03) u paccunrana Ha u3ydeHHe Ha
HepBOM Kypce 00yueHHs.

1. Hesb AucuuminHbl: GOPMUPOBAHUE Y CTYACHTOB KOMIUIEKCHOTO MPECTABICHHUS O PO-
JM 1 MECTE UCTOPUH B CUCTEME TYMAHUTAPHBIX M COLMATBHBIX HAYK, KYJIbTYPHO-UCTOPHUECKOM
cBoeoOpaszun Poccuu, ee Mecte BO BCEeMUPHO-UCTOPUIECKOM IpoLiecce, 00 0COOEHHOCTAX U OC-
HOBHBIX 3Tanax e€ HCTOPHUECKOT0 Pa3BUTHS; BBEJICHUE CTYACHTOB B KPYT HCTOPUYECKUX TPO-
0J1eM, CBSI3aHHBIX C 00JIACThIO Oy IyIIeH MpodeCcCHOHATBHOM IeATeILHOCTH.

2. B pe3yabTare u3yuyeHus JMCHUILVIMHBI 00y4YAIOLIUIiCS 1O MpPorpaMmMe 0aKajgaBpua-
Ta J0JKeH:

Obnaoams CIEIYIOIIUMU 00UeK) by PHLIMY KOMITIETCHIIUSMU:
- CIOCOOHOCTH aHAJIM3UPOBATH OCHOBHBIE 3TAIbl M 3aKOHOMEPHOCTH UCTOPUYECKOTO Pa3BUTHS
obrrectBa st popMupoBanus rpaxaanckoi mosunuu (OK-2).

3nams.

- OCHOBHBIE HAaIIPaBJICHUS, TPOOIIEMBI U METOJIbI HCTOPUYECKON HAYKH;
- OCHOBHBIE ATAIlbl M KIIFOYEBBIE COOBITUS HCTOpUHU Poccuu 1 Mupa; 0COOEHHOCTH Pa3BUTHSI POC-
CHICKOT0 TOCYZapCTBa, BBIJAIOIINXCS JesiTeei 0TedecTBEeHHON 1 BceoOIel HCTOpHUH.
Ymems:
- COOTHOCHUTH OOIIME NCTOPUUYECKHE MPOLECCHl U OTIENbHBIE (DAaKThI; BBISBIATH CYIIECTBEHHBIE
YepThl HCTOPUYECKUX MPOIIECCOB, SIBJICHUN W COOBITHIA; aHATM3UPOBATh COIMAIEHO-3HAYMMEIC
npoOIeMBbl;
- opMynHpoOBaTH M APTYMEHTHPOBAHO OTCTAaUBATh COOCTBEHHYIO MO3UIIHIO 110 PA3TUIHBIM IIPO-
OJeMaM UCTOPHH.
Braoemn:
- TpeICTaBICHUSIMH 00 UCTOPUH KaK HayKe, €€ MeCTe B CUCTeMe T'YMaHUTapHOTO 3HAHUS;
- IPECTABICHUSIMUA 00 OCHOBHBIX 3Talax B HCTOPUH YEIIOBEUECTBA U UX XPOHOJIOTHH,
- KATeTOpUATbHO-TIOHATUHHBIM aIllapaToM U3y4aeMoil TUCIIUTUIMHEI;
- HaBBIKAMH aHAJIN3a HCTOPUIECKUX UCTOYHHKOB.
3 Kparkoe coaep:xanue JUCUMILIMHbI.

Mopayas 1. UcTopusi B cucTeMe COIHAIBLHO-TYMAHUTAPHBIX HayK. OCHOBBI M€TO/10-
JIOTMH MCTOPHYECKOl HAyKH. OCO0EHHOCTH CTAHOBJICHHUS IOCY1apCTBEHHOCTH B Poccun.

Mecto ncropun B cucreme Hayk. [IpenMer ncropuueckoit Hayku. Posib Teopun B o3Ha-
HUM npouutoro. CymHocTs, GopMbl, QYHKIIMM UCTOPUYECKOTO 3HaHUs. MICcTOUHMKHM MO oTede-
CTBEHHOW HMCTOpHWH, uX Kiaccudukamus. Mcropus Poccum — HeoTheMieMas 4acTh BCEMHUPHOU
UCTOpHUH; 00I1Iee K 0COOCHHOE B UCTOPUYECKOM PAa3BUTHH.

Hauano poccuiickoii rocygapctBeHHOCTH. KueBckast Pycb. DTHOKYIBTYypHBIE U COLIMATb-
HO-TIOJIUTUYECKHE MPOIIECChl CTAHOBIICHUS POCCUICKON TOCYJapCTBEHHOCTH. [IpuHsATHE XpUCTH-
aHCTBA.
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Pycckue 3emmm B XII — nHauane XVI BB. O6pazoBanue Poccuiickoro rocymapcrsa, ero
ucropuueckoe 3Hadenue. Poccus B cepenune XVI — XVII BB.
Mopnyas 2. Poccniickas umnepus B XVI1I1- nagane XX B.

Poccuiickoe rocynapctBo B XVIII Beke — Beke MoJepHU3AIMK U MpocBelieHus. Pedop-
Mol [lerpa I kak mepBasi mombITKa MOACPHM3AIMU CTpaHbl, €€ ocoOeHHOCTH. DopMHUpOBaHUE
Poccuiickoit umnepun. OCHOBHbBIE HAIIPABIIEHUS «EBPOIIEU3ALMN» CTPaHbl. DBOJIIOLNS COLUANb-
HOH CTPYKTYpHI o01mecTBa. JanpHelmee pacmmpenue rpanuil Poccuiickoi nMIepuu.

Poccus B XIX cronerun. IIpombinuieHHsiii nepeBopot B EBpomne u Poccun: obmee u
ocobenHoe. Baxkneiimue yciaoBus nepexona Poccun k uHIycTpuanbHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIPOCAa M OTIPaHUYEHUE CaMoAepxkaBus. J[IUTEIbHOCTh, HEMOCIIENI0BATEIb-
HOCTbh, IIUKJIMYHOCTD Tporiecca OypkyasHoro pedopmupoBanus. Poib cyObekTHBHOTO (hakTOpa
B npeojosnieHuu orcraBanus. Pegopmbr XIX Beka, ux 3HaueHue. OOIIECTBEHHbIE JABHKCHHS B
XIX Beke.

Poccus B Hauane XX Beka (1900 — 1917rr.). OcoO0eHHOCTH COIUATBHO-DPKOHOMUYECKOTO
passutusa Poccun B Hauane XX Beka. OObeKTUBHASI HOTPEOHOCTh MHAYCTPUAIBLHOW MOJEpHU3A-
uuu Poccun. CooTHouienue nonutuyeckux cuil B Poccun B Havasie XX Beka. Hapacranue kpu-
3uca camojepxkaBusi. [lepBas poccuiickas peosorus. OOpa3oBaHHE MOJIUTHYECCKUX MapPTHI.
I'ocynapctBenHass qyma Havana XX BeKa Kak IEPBBIM OIBIT POCCHUICKOIO MapiaMeHTapu3Ma.
CronbmuHckas arpapsas pedopma. [lepBas MupoBas BoiiHa u ydactue B Helt Poccun. ®eBpaiib-
ckas peBoronus 1917r. 1 KOpeHHbIE U3MEHEHUS B IIOJIMTUYECKOM JKU3HU CTPAHBI.

Mopayasb 3. OT cOBeTCKOro rocyiapcraa K coppemennoi Poccunu.

dopmupoBaHue U CYIHOCTH coBeTckoro crpost (1917-1991rr.). IloaroroBka u mobena
Oxkta0pbckoro BoopysxkeHHoro Bocctanusi B Ilerporpane. II Beepoccuiickuii cbe3n CoBeToB u
€ro perieHusi. JKOHOMHUYECKasi ¥ COLMabHasl MOJIMTHKA OOJIbIIEBUKOB. I'parkaaHckas BoiHA u
uHocTpanHas wuHTepBeHNUA. Cynpba u 3Hauenue HOIla. VYTBepxaeHue ogHOMAPTUHHON
nonutuyeckoit cucremsl. O6pazoBanre CCCP. [Tonutnueckast 60pbba B mapTHH U TOCYAapPCTBE.
CCCP B rons! niepBbix msaTieTok (korer 20-x rr. — 30-e rr.). DopMupoBaHHe peknuMa JTMIHON
BracTh CTalMHa M KOMAaHJIHO-aJMUHUCTPATUBHOM CHCTEMBI YINPABICHHUS TIOCYIapPCTBOM.
Bremmss nomutuka CCCP B 20-30-e tr. CCCP BO BTOpOM MHUpOBOH U Benmkoi
OteudecTBEHHOH BOlHE. I3MEHEHNE COOTHOIIEHUS CUJI B MUPE I10CJIE BTOPON MUPOBOW BOIHBI.
Hauano «xonomnoi BoiHb. TpynHoctu mnocineBoeHHoro pazputus CCCP. VYikecroueHue
HNOJUTUYECKOTO  peXHMa M HACOJOTHYECKOro  KOHTpousid.  IlombITKM — OOHOBJIEHHUS
«rocyaapctBeHHOro corupanuzmay. XX cwe3a KIICC u ocyxknenue Kynbra andyHoctd Cranuna.
«OtTenensy B TyXOBHOHM cdepe. DKkoHOMHUUeckue pedopmbl cepenuubl 60-X roj1oB, MPUUNHBI
uX He3aBeplleHHOocTU. Hapactanue KpHU3HCHBIX SIBJICHHH B coBeTCKOM oOmiectBe B 70-e —
cepenune 80-x ronos. Buemnsasa nonuruka CCCP B koHue 60-x Havane 80-X IT.: OT pa3psaku K
o0oCTpeHuI0 MeXayHaponHol oOctaHoBkU. «llepecTpoiika»: CymIHOCTh, I€NH, 3aJa4H,
OCHOBHBIE 3Tanbl, pe3ynbTarel. Pacmag CCCP. O6pazoanue CHI'.

CraHoBiIeHHE HOBOM poccuiickoi rocyaapctBeHHocTH (¢ 1991- mo Hacrosimee Bpems).
JluGepanbHas KOHLEMIMS POCCHMCKUX pegopM: TMepexoa K PpbIHKY, (opMupoBaHue
rpakaaHckoro oOmiecTBa W ImpaBoBoro rocypaapctsa. «lllokoBast Tepamus» 3KOHOMHYECKHX
pebopm B Hawame 90-x TromoB. Koucturyums Poccwmiickoii ®@enmeparuu  1993r.
MexHannoHanbHble oTHOHIeHUs. [lomuTHueckue maptuu U oOliecTBeHHbIE JBHKeHUs Poccun
Ha coBpeMeHHOM oJrane. Poccus Ha myTtw MoaepHuM3anuu. Poccus B cucreMe MHPOBOM
SKOHOMMKH M MEXKIYHAPOHBIX CBSI3EH.

4. O0beM y4eOHO TUCHMITHHBI

o B 3auetHBIX B akazem.
Bunst yueOHOI paboThI
eIMHUIIAX Jacax
OO0mast TPyA0€MKOCTb JMCHHUILJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTtakTHasi paboTa — ayAuTOPHbIE 3aHATHS . 1,3 48
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Jlexmm (Jlek) 0,9 32
[Tpaktuaeckue 3austus (113) 0,4 16
Camocrosite1bHas padora (CP): 1,7 60
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,3 10
Pedepar / acce 0,6 20
CaMOCTOSATEbHOE N3YYCHHUE TUCITMILIAHBI 0,8 30
JK3aMeH 1 36
KoHTtakTHas paboTa — MPOMEKYTOYHAS aTTECTAIMS 0,4
[ToaroToBka K SK3aMeHY 35,6
Buja koHTpoOJIS: JIK3aMeH
Bune! yueOHoi paboThI B saderhbx B actp.
eIMHUTIAX qJacax
O01as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TLUIaHy 4 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3AHATHS . 1,3 36
Jlexuuu (Jlek) 0,9 24
[Tpaktueckue 3anstus (I113) 0,4 12
CamocrositenbHas padora (CP): 1,7 45
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,3 7,5
Pedepar, rcce 0,6 15
CaMoCTOSATETbHOE N3YUCHHUE TUCIIUILIMHBI 0,8 22,5
JK3aMeH 1 27
KonrtakTHast paboTa — MPOMEKYTOYHAS ATTECTAIHSI 0,3
[ToaroroBka K 9K3aMeHY 26,7
Bua kouTpoJs: IK3aMeH

AHHOTAIIUA Padoyeld MPOrpaMMbl JUCHHUILINHDBI
«®u3nyeckasi KyJabTypa u cniopt» (b1.5.04)

1 Heap AMCUMIUIMHBI - OBJAJCHHUE METOJOJIOTHEH HAay4YHOTO TMO3HAHMS (PU3NYECKOn
KYJIbTYpBl M CIOPTA; CUCTEMOM MPAKTUYECKHX YMEHHMH M HABBIKOB, 00ECIIEUMBAIOIINX COBEp-
IIEHCTBOBAHUE TICUXO(PU3NYECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEH HMCIOJIb30BaTh pas-
HOOOpa3Hble (HOPMBI PU3UUECKON KYIbTYpPBI, CIIOPTa U TypU3Ma Il COXPAHEHUS U YKPEIUICHUS
CBOETO 3JI0POBBS U 370POBbsI CBOMX OJM3KHUX B MOBCETHEBHOM JKU3HHU M MPO(ECCHOHATILHOM Jie-
ATENBHOCTH; (POPMHUPOBAHNE MOTHUBAIIMOHHO-IIECHHOCTHOTO OTHOIIEHHS K (PU3HUECKON KYJIBTYpeE,
¢bu3nYeCcKOMy COBEPLICHCTBOBAHUIO U CAMOBOCIIUTAHUIO, YCTAHOBKA Ha 3J0POBbIN 00pa3 KU3HH.

2 B pesyabrare u3y4yeHus IMCUMINIMHBI 00YYAKOILIMICA 10 MporpaMmMe 0akajaBpu-

aTa J0JKCH:

Obnadamye cnepyommMu o0mmeKyIbTypHbIME (OK) KoMIeTeHIusAMU:
—  CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpaszosanuto (OK-7);

—  CHOCOOHOCTBIO HCIOJIb30BATh METO/ABI U CPEACTBA (PU3NYECKOM KYJIbTYphI AJisi oOec-

IICUEHHS MTOJTHOLIEHHON COIHaIbHOM U nmpodeccruonanbhoi aesreapaocT (OK-8).

3uame:

—  HAYYHO-TIPaKTHYECKHE OCHOBBI (PM3NYECKOM KyJIbTYPHI U CIIOPTA;
—  COLMAaJIbHO-OMOJOrMYECKHE OCHOBBI (PU3NYECKOU KyJIbTYPHI U CIIOPTA;

- BJIMAHUC O3JOPOBUTCIIBHBIX CUCTEM (1)I/I3I/I‘16CKOFO BOCIIMTAHUS HAa YKPCIUICHUEC 3100-

POBbSL, TPOPHUIAKTUKY MTPOPECCHOHATBHBIX 3a00JI€BaHHIA U BPEAHBIX PUBBIUCK;

—  crmocoObI KOHTPOJISI ¥ OLEHKH (PU3MUYECKOTO PAa3BUTUSA U (PU3HMUECKON MOATOTOBJICH-

HOCTH;

- [mpaBujia U CIT0COOBI IJIaHUPOBAHUA WHAWBUYAJIbHBIX 3aHATHI pa3J’IH‘IHOﬁ LeJIeBOM
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HaMnpaBJIEHHOCTH;

—  HucTOpHIO (U3MYECKON KyJNbTypbl M CHOPTa, UMETh MPEACTABICHHE O 3HAUYUMBIX
CIIOPTUBHBIX COOBITUSX HE TOJBKO CBOCU CTPAaHBI, HO U MUPOBOTO YPOBHS; BaKHEHIINE
JOCTHDKEHHS B 00JIaCTH CIIOPTA;

— cnopruBHble Tpaguuuu MXTU-PXTY um. J[.1. MenneneeBa, HOMHUTH O MOJABUTrAX
CIIOPTCMEHOB B Tojibl Benukoit oreyecTBeHHOM BOMHBI 1941-1945 rr.

Ymems:

—  CaMOCTOSTENbHO 3aHUMAThCs (PU3NIECKON KYIbTYPO U CIIOPTOM;

—  OCYHIECTBIISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHW3Ma M COOI0JaTh Ipa-
BUJIA TUTMEHBI M TEXHHUKH 0€30IIaCHOCTH;

—  OCYIIECTBIIATh TBOPYECKOE COTPYIHUYECTBO B KOJUICKTHBHBIX (hopMax 3aHATHH (Pu-
3U4ECKOM KYJIbTYPOU U CIIOPTOM.

Bnaoemo:

— CpeACTBaMH M METOAAMH YKPEIUICHUS WHAMBUAYAJIBHOTO 370POBbS, (HU3HUYECKOTO
CaMOCOBEPILICHCTBOBAHUS,

—  JIOJDKHBIM YpOBHEM (PU3WYECKOW MOATOTOBICHHOCTH, HEOOXOAMMBIM IS Kaue-
CTBEHHOT'O YCBOCHHS MPOheCCHOHATBHBIX YMEHHH W HaBBIKOB B Tpoliecce oOydeHHUs B
By3e, JUIsl 00eCIeYeH sl TTOJHOIICHHON COIMAIbHON U MPOECCHOHATBHON NeATeThHOCTH
M0CJIC OKOHYaHUS y4eOHOTO 3aBE/ICHHMS.

3 Kpartkoe cogep:xanue JUCUMILIHHBI

Juctumuaa (Moayin) 1mo «OU3HMYecKor KyJIbType U CIIOPTY» pPeaau3yloTcs B paMKax

6a3oBoii yactu brioka 1 «/lucuuminnel (MOIyJH)» IporpaMMbl OakanaBpuaTa B o0beme 72 akaj.
4acoB WK 54 acTp. 4. (2 3a4eTHBIC SUHUIIBI) TIPH OUHOU (opMe 00YUeHUs.

HporpaMMa paccuuTaHa Ha U3YUYCHUC JUCHUIIJIMHBI B TCUCHUEC ABYX CCMECTPOB (HepBOI‘O u

YETBEPTOTO).
Pa3zpenanl AMcHMIIMHLI U BUABLI 3aHATHNA
Monayn HaszBanue moyns Bcero, Yacos
aKaj. Jlex MII3 | IITIDIIT KP
yacax
ITpenmer «®Pu3nueckas KyiabTypa U 18 2 6 9 1
criopt». Uctopust ®KuC
OCHOBEHI 37J0pOBOTO 00pa3a KU3HU 18 2 6 9 1
(30X)
buonoruueckne 0CHOBBI PU3NYECKOM 18 2 6 9 1
KYJbTYpPBI U CIIOPTa
[TpodeccrnonanpHO-TIpUKIagHAS (HU- 18 2 6 9 1
3u4ecKas KyJlIbTypa U CIIOpPT
Bcero yacos 72 8 24 36 4
Monayn HaszBanue moyns Bcero, Yacos
acrtp. Jlex MII3 |IIII®PIT| KP
yacax
[Mpenmer «Pusnueckas KyibTypa U 13,5 15 45 6,75 0,75
criopt». Uctopust ®KuC
OCHOBEHI 37J0pOBOTO 00pa3a KU3HU 13,5 1,5 45 6,75 0,75
(30X)
buonornueckre 0CHOBBI (U3UYECKOM 13,5 1,5 4.5 6,75 0,75
KYJbTYpPBI U CIIOPTa
ITpodeccnonanpHO-TIpUKIagHAS (HU- 13,5 1,5 4.5 6,75 0,75
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3WYeCcKas KyJIbTypa H CIIOPT
Bcero yacos 54 6 18 27 3

Kaxapiii Moay/ b IporpaMMbl HMeeT CTPYKTYPY:
- JIEKIIUU WIHA TEOPETUUECKUN pa3elr;
- NPaKTUYECKUN pas3zels, COCTOMT H3: METOAUKO-TpakThdeckux 3aHsaTuil (MII3) u yueOHo-
TPEHUPOBOYHBIX 3aHATUH (IIpodeccuoHaTbHO-TIPUKIIa Has Gu3nueckas noaroroska, [1I1PII);
- KOHTponbHBIH pasnen (KP).

Teopernueckuii pazgen GopMUpPYET CUCTEMY HAyUYHO-TIPAKTMYECKUX U CHELHATbHBIX
3HaHUH, HEOOXOAUMBIX JJIsl TOHUMAHUS TIPUPOJIHBIX M COLMATBHBIX MPOLECCOB (PYHKIIMOHUPO-
BaHUS (PU3MUECKON KyJbTyphbl OOLIECTBA M JIMYHOCTH, YMEHMS UX aJallTUBHOIO TBOPYECKOI'O
UCTIOJIb30BaHUS ISl IMYHOCTHOTO U MPO(ECCHOHATBHOTO PAa3BUTHS; CAMOCOBEPIICHCTBOBAHMUS,
OpraHu3alyK 370pOBOro 00pa3a *KM3HU MPH BBIIOJHEHUU yueOHOMH, NMpodecCHOHaIbHON U Co-
LIUOKYJIBTYPHOU JEATEIBHOCTH.

MeTtoauKo-nIpaKTHYECKHE 3aHATHSA IIPEIyCMaTPUBAIOT OCBOEHUE OCHOBHBIX METOJOB H
croco0oB (HopMUpPOBaHHSA Y4YEOHBIX, TPOPECCHOHATBHBIX M KXU3HEHHBIX YMEHHHA M HaBBIKOB
cpeacTBaMu (PU3UUECKOM KyIbTyphl U CIIOpTA.

Ha meToauko-npakTu4ecKkux 3aHITUSX YIENseTCsd BHUMaHUE:

- OCHOBHBIM Np0o0JIEMaM CIIOPTUBHON TPEHUPOBKHY;

- BIMSHUIO (PU3MYECKUX yNPAKHEHUH Ha GOpMHUpOBaHUE MPOPECCHOHATIBHBIX KaueCcTB OyIyIe-
ro CHEUUAINACTA U IMYHOCTH 3aHUMAIOLIET0Cs;

- BO3/ICUCTBHUIO CPEJICTB (PM3MUECKOT0 BOCIIUTAHHUS HA OCHOBHBIC (PH3MOJIOTMYECKHE CUCTEMBI U
3BEHbsI OIIOPHO-[BUTATEJIBLHOTO alIapaTa 3aHUMAaOIIErocs;

- BOIIpOCaM IIPOBEJICHUSI COPEBHOBAHUH (IIpaBUJIa COPEBHOBAHMM, CUCTEMA PO3BIIPHILLIEH, OIpe-
JiefieHue o0euTeNnei, 000pyI0BaHHE U MHBEHTAPh ).

IIpodeccuonaibHO-IpUKIaAHAS NMOATOTOBKA TPOBOIUTCS C y4eTOM OyayIiei mpo-
(beccroHaNbHOM EATEIBHOCTH CTY/IEHTA.

Y4eOHO-TPEHUPOBOYHBIE 3aHATHS 0Aa3UPYIOTCS Ha MIMPOKOM HCIOIB30BAHUHU TEOPETHIE-
CKUX 3HAaHUN M METOJUYECKUX YMEHHH, Ha MPUMEHEHUH Pa3HOOOpPa3HbIX CPeACTB (hpruznyeckon
KYJIbTYPBI, CIIOPTUBHON ¥ MPO(}HECCHOHAIBHO-TTPUKIIAIHON (prU3HUecKol TOATOTOBKY CTYACHTOB.

KonTtpoubHblii pa3aen. Kputepuem ycnemHocT 0CBOeHUsl y4eOHOro MaTepuana siBiis-
€TCs OLICHKA MPENOAABATENs, YUUTBIBAIOLIAS Pe2YIAPHOCHb NOCEWeHUs 00A3AMeNbHbIX Y4eOHbIX
3auAmull, 3HAaHUHA TEOPETUYECKOTrO pa3/ieNa MporpaMmMbl U BBIIIOJHEHUE YCTAHOBIICHHBIX Ha JJaH-
HBI CEMECTp KOHTPOJIBHBIX TECTOB 00IIeH (HU3NIECKON M TEOPETUUECKOM MOATOTOBKH IS OT-
JEJBHBIX TPYII Pa3JIMYHON CIIOPTUBHON HANPABJIECHHOCTH, BXOAUT B IPAKTUYECKUE 3aHATHS.

4 O0bem yueOHOH TUCHMILINHBI

B 3auer- | B aka- I v
Bunst yueOHoI paboThI HBIX €1U- JEM. CEMECTp | CEeMECTp
HUIAX Jacax
Oo6masi Tpy10eMKOCTh JUCUHUIJIMHBI M0 2,0 72 1,0 3.ex. | 1,0 3.en.
y4eOHOMY IJIAHY 36 yac. | 36 uac.
KonTakTHas padoTra — ayiuTOpPHbIE 3aHS- 2,0 72 36 36
THS:
Jlexmm (Jlek) 0,2 8 4 4
[Ipaktuueckue 3anstus (113) 1,8 64 32 32
Buj koHTpoOsA: 3auer
B 3auer- I v
N B acrp.
Bunst yueOHOI paboThI HRIX e | | cemecTp | cemecTp
HUIAX
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OO6masi Tpy10eMKOCTh JUCHUIJIMHBI 10 2,0 54 1,0 3.ex. | 1,0 3.exm.

Y4eOHOMY IJIAHY 27 yac. | 27 4ac.

KonTakTHas padoTa — ayIiMTOpPHbIE 3aHSA- 2,0 o4 27 27

THS:

Jlexumm (Jlek) 0,2 6 3 3

[TpakTnueckue 3anstus (I113) 1,8 48 24 24
Buj xouTpoas: 3auer

AHHOTaus yuyeOHoii nporpammel qucuumianuesl b1.65.05
«MaremaTuka»

1. Henp0 QUCHMIIMHBI SBJISETCS (OPMHUPOBAHUE Y CTYIEHTOB CHCTEMbl OCHOBHBIX
HNOHSITUN, UCHOJIb3YEMBIX JUISl MOCTPOEHUS BaXKHEUIINX MaTEMaTHUYECKHX MOJIENeH, U yMEHus
MCIIOJIb30BaTh MAaTEMATUYECKNUE METOBI Il ONIMCAHUS Pa3IMUHBIX IIPOLECCOB.

2. TpeGoBanus K pe3yJibTaTaM OCBOCHHS TUCHHUILINHBI

W3yuenune Kypca MaTeMaTUKU MU MOArOoTOBKe OakanaBpoB 1o HampasiaeHuio 18.03.01
XuMHYecKas TEXHOJIOTHSA CIIOCOOCTBYET MPUOOPETEHUIO CIIEAYIOIINX KOMIIETEHLIUM]:
O6mmenpodeccroHanbHbIE:

—  CIHOCOOHOCTBIO M T'OTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI E€CTECTBEHHOHAYYHBIX

JUCHHUIUIMH B podeccruonanbroi aesreapaoctu (OITK-1).

B pesysabTare n3yyeHus JMCUMIIJIMHBI CTYACHT J0JI/KEH:
3Hamy:

— OCHOBBI UG (HEepeHIHaTBHOI0 U UHTEIPAIbHOTO MCUUCiIeHus, AuddepeHInanbHbIX ypaBHe-
HUM;

— MaTeMaTU4eCKHe TEOPHUH M METO/bl, JIKAIUE B OCHOBE MOCTPOEHUSI MaTEMaTHUYECKUX MOJIe-
JIei;

— OCHOBBI IPUMEHEHUSI MaTEMaTHUECKUX MOJEJIEN U METOJOB.

ymems.

— BBIOMpATh MaTEMAaTHYECKHUE METOIbI, TPUTOIHBIE JIsl pEIICHNUS KOHKPETHOW 3a/1auH;

— HCHOJIb30BaTh MATEMaTUUYECKUE MOHATHSI, METOABI M1 MOJENH ISl OMUCAHUS PA3IMYHBIX MTPO-
LIECCOB;

— BBISBIIAITH MAaTEMATUUYECKNE 3aKOHOMEPHOCTH, JIEKAIINE B OCHOBE KOHKPETHBIX IPOIIECCOB;

— HCII0JIb30BAaTh OCHOBHBIE METO/bl CTATUCTUYECKOW 00pabOTKU JaHHBIX;

— TMPUMEHATh MaTEeMaTUYECKUE 3HAHUS Ha MEXAUCIUIIIIMHAPHOM YPOBHE.

enaoems:

— OCHOBaMH (YHIAaMEHTAJIbHBIX MaTeMaTHUYECKUX TEOpUH M HaBBIKAMU HCIIOJIb30BaHUS MaTe-
MaTHYECKOIo anmnapara;

— METOJIaMH CTaTUCTHUYECKOW 00paboTKK MH(MOpMAITUH.

3. KpaTkoe copep:kaHue AMCUUIINHBI
1 CEMECTP

1.BBenenue.

[Ipenmer u metoabl MaTemaTuKu. OnucaHre OCHOBHBIX pa3zenoB Kypca. [IpaBuia u tpe6o-
BaHUs IIPU U3Y4YEHHUHU Kypca.

2. J1eMeHThI aJaredpsbl.

UucnoBble MHOXeECTBA, KoMmIuiekcHble uncna. Onpeaenurenu Il u Il nopsakos. Bekropst:
OCHOBHBIE TIOHSTHS, CKAIIPHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUS BEKTOPOB. AHAIUTH-
4yecKass TeOMETpHUs: MpsMasi Ha INIOCKOCTH, KpuBble Il nmopsnka. Marpuusl: 1elcTBUs Haj Mat-
pHUllaMH, IPUBEICHUE K CTyleH4YaTtoMy Buay u Buny ['aycca. Panr marpunsl. OOpaTtHas MaTpu-
na. Teopema Kponekepa-Kanemnu. Pemenue cucteMm JHHEHHBIX aareOpandecKux ypaBHEHHI.
CobcTBeHHble uncia 1 BeKTopbl. KBagpatuunsie GopMBI.
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3. ®ynknus ogHoi nepemenHoii. IIpeaen pynkuun. HenpepsiBHOCTD QyHKIUH.

Oynkuusa. CrnocoOsl 3ananust Gynkuuu. [Ipenen pynkuun B Touke. OJHOCTOPOHHHE TIpeie-
ael. [Ipenensl Ha OeckoHeyHOCTH. beckoHeyHO Mayibie M OECKOHEYHO OoJibmine (DYHKIUH, MX
CBOICTBa U B3auMHas cBs3b. CBoiicTBa mpenesnos. IlepBblil 1 BTOpOl 3aMeuaTeNIbHbIE MTPEAEIIB.
HemnpepsiBHOCTh ()yHKIMHM B TOYKE W Ha mMpoMexyTke. CBONCTBAa (yHKIIMMA, HEMPEPHIBHBIX Ha
orpeskax. Touku pa3pbiBa pyHKIUHN U UX KIacCU(PUKAIHSL.

4. IuddepenunanbHoe HcUUcIeHHe PYHKIMHA OHON NepeMeHHOi.

[IpousBonHas GyHKIMHU, €€ T€OMETPUUECKUN M MexaHudyeckuil cmbicia. [IpaBuna nudde-
peHuupoBanus. Tabiuna ocHOBHBIX MPpou3BOAHBIX. Auddepenunan GpyHKunn, ero npuMeHeHus
K NpUOIMKEHHBIM BhIYMCICHUAM. VHBapuaHTHOCTH (popMmbl nepBoro nuddepeniuana. [Ipous-
BOJIHAs CIOKHOM pyHkumu. AuddepeHurpyeMocTb QYHKIMH: OMpPEEIeHUEe, TEOPEMBI O CBSI3U
TG PepeHIMPYEMOCTH C HENPEPhIBHOCTBIO M C CYLIECTBOBAHHEM IPOU3BOAHON. OCHOBHBIE
teopembl nuddepennumansHoro ucuucienus: Poms, Jlarpamka, Komm. IlpaBwmio Jlomwrans
(packpeiTHe HeonpezaeneHHocTel). [Ipou3BoaHbIe BhICHIMX MOPSAKOB. JIOKanbHBINA 3KCTpEeMyM
¢bynxuun. HeoOxoaumbie U 1o0cTaTOYHbIE YCIIOBUS 3KCTpeMyMma. [IpaBuio uccienoBanus GpyHk-
UM Ha MOHOTOHHOCTb M 3KCTpeMyM. lIpu3Haku BBIMYKJIOCTH ¥ BOTHYTOCTU (pyHKIMH. Touku
nepernba. HeoOxonumoe U 10CTaTOUYHOE YCIOBHS Mepernda. ACUMOTOTH (PYHKIIMU, UX BUIBI U
cnocoObl HaxoxaeHus. OOmias cxema rcciaeoBanus GyHKIUN, TOCTPOSHUE UX IPa(UKOB.

5. IHTerpajibHOe McYHCcIeHHE (PYHKIIMH OHON NepeMeHHOI.

IlepBooOpa3nas ¢pynkuus. HeonpeneneHnHslit uHTErpai u ero cBoiicrsa. Tabnuia OCHOBHBIX
UHTETpasioB. MeTobl HHTETPUPOBAHUS: HENOCPEACTBEHHOE UHTETPUPOBAHUE, HHTEIPUPOBAHNE
HOJICTAHOBKOW, MHTETPUPOBAHUE O 4acTAM. MHTerpupoBaHue panMoHalbHBIX ApoOeil. MHTe-
rPUPOBAHME HEKOTOPBIX MPPALMOHAIBHBIX U TPUTOHOMETpUYecKuX (yHKUuM. OnpeneneHHbIN
MHTETpaJl, ero reomeTpuyeckuil cmpicia. CBoiicTBa onpeneneHHoro unrerpana. @opmyna Hero-
toHa-JleiiOHuna. Teopema o cpenHeM 3HaYeHHH. 3aME€Ha MEPEMEHHOW W MHTETPUpPOBAHUE IO
qacTsAM B ONPEIEICHHOM HHTerpane. [IpuinoxeHus: onpeneseHHOro MHTErpaia K BBIYMCIECHUIO
iomiael miockux ¢uryp. Ilonsarue HecoOCTBEHHBIX HHTETPAJIOB: ONpeEIeNIeHus], CBOIICTBa, Me-
TOJIbI BBIYMCIICHUS.

2 CEMECTP

1.{u¢pdepenumanibHoe HCUHUCIeHHE (PYHKIUH HECKOJIBbKUX NIepeMEHHbIX. JJIeMEeHThbI TCOPHH
1oJIsl.

OyHKIUYU ABYX U OoJiee IEpeMEHHBIX: onpezeneHre, 001acTh onpeaenaeHus, 001acTe u3Me-
HEHUS, TeOMeTpUYecKas MHTepHpeTanus, JMHUUA ypoBHs. Ilpenen ¢pynkuuu B Touke. YacTHble
pOM3BOJIHBIE (Ha mpuMepe QyHKIMH JBYX MepeMeHHbIX). uddepenunupyemocts QyHKIMHN He-
CKOJIbKUX TepeMeHHbIX. JlocTatounble ycnosus auddepenuupyemoctu. [lonHas npousBoaHas.
[TpousBonHas cnoxnoit pynkuuu. Ionueiit nuddepennnan. MuBapuanTHOCTH MONMHOTO Audde-
peHnuana. AHaTUTHYECKHUM pU3HaK nonHoro auddepenunana. Juddepenunponanue pyHKuuu
OJTHOM U JIBYX IE€PEMEHHbIX, 3aJJaHHOI HesBHO. YacTHBIE POU3BOHBIE U MOJIHBIE qU(epeHIIH-
ajbl BBICHIMX MOPSAIKOB. TeopeMa 0 paBeHCTBE CMEUIaHHBIX NMPOU3BOJIHBIX (11 PYHKIMH ABYX
nepeMeHHbIX). JIokanbHbIe SKCTpeMyMbl (DYHKIIMH JBYX MEPEMEHHBIX: HEOOXOAMMOE M JO0CTa-
TOYHOE YCJOBHUSI OKCTpeMyMa. YCIOBHBIH OJKCTpeMyM (MeTo[ MHOXxHUTene Jlarpamxka).
Haubosnbiiee u HauMeHblllee 3HaueHHE (QYHKIMU B 3aMKHYTOH o6iactu. OCHOBHBIC MOHSTHS
teopun nois. CkamsapHoe niosne. [ToBepxHocT M nuHuM ypoBHS. [Ipon3BojHas mo Hampasie-
HU0. ['paguenT ckansipHOro nmoiis M ero cBoiicTBa. Bekroproe nose. Jluseprenuus noius. Potop
noJisi. CBSI3b MEX]ly TPaIMEHTOM U IPOU3BOIHON MO HAIIPABJICHHUIO.

2. KpaTHble HHTErpaibl.

JIBOWMHOM MHTErpall: ONpeaeIeHue, T€OMETPUUECKUN CMBICT, CBOMCTBA. Bhruncienue nBoii-
HOT'O MHTErpajla B JeKapTOBOM U MOJSIPHOU cuctemax koopaunat Muarerpan Ilyaccona. TpoliHoi
MHTErpaj: onpeaeieHne, FeOMETPUYECKUN CMbICI, CBOMCTBA. BbhIunciieHre TPOMHOr0 MHTErpaa.
IIpunoxxeHus IBOMHOTO U TPOMHOI'O UHTErPAJIOB.
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3. KpuBosnHeiiHbIe M TOBEPXHOCTHbIC HHTErPaJIbl.

KpuBonuHelHbI HHTErpal IO KOOPAUHATAM: ONpeAeTIeHHe, CBOICTBA, BhIUHCcIeHHE. Pabo-
Ta B cuoBoM nosie. @opmyna ['puna. KpuBonuHeliHbie HHTETpalibl, HE 3aBUCSIIME OT IyTH HH-
terpupoBanus. [lorennmanbaas QyHKIUS, MOTeHIUANbHOE 1oJie. [IoHATHEe MTOBEPXHOCTHOTO UH-
terpana. [lotok BekTopa uepe3 moBepxHoOcTh. Teopema I['aycca-Octporpaackoro. dopmyna
Crokca.

3 CEMECTP

1. InddepenunanbHble ypaBHEHHUs IEPBOT0 MOPSIAKA.

Juddepenunanbaple ypaBHEHHS: HOPSIOK, PELIEHHE, TeopeMa CYLIECTBOBAHMA U €IHMH-
CTBEHHOCTU pelieHus. 3angada Komm. YpaBHeHMs ¢ pa3feisroluMuUCs NepeMeHHbIMH. OqHO-
ponubie nuddepennuanbubie ypaBHeHus. JIunelinsle nuddepennuanbHble YpaBHEHUS [IEPBOTO
nopsiika. YpaBHEHHs B MOJIHBIX AU depeniranax. MHTErpupyomuil MHOKUTEb.

2. IndpepennnaibHbie ypaBHEeHHs1 BTOPOro U N-ro nopsiaka.

Juddepenunanbaple ypaBHEHUSI BTOPOTO IMOPSAJKA, JOIMYCKAOUIME MOHMKEHHE MOPSIKA.
Jluneiinbie muddepeHnnanbupie ypaBHEHUs BTOporo mnopsaka. CBoiicTBa pemieHuid. Jluneinas
He3aBUCUMOCTh QyHKuui. Onpenenurens BpoHnckoro. CTpykTypa oOLIero pemeHus JMHEHHOro
muddepeHManbHble ypaBHeHHsI BToporo nopsiaka. dynaamenranpHas cuctema perieHui. Jlu-
HeiHble 0JHOpoAHbIe AU depeHInanbHble YPaBHEHUSI BTOPOTO MOPSAIKA C MTOCTOSTHHBIMH K03 (-
dunMeHTaMu: TIOCTpOeHHUE o0IIero pemenus. Meton Ditnepa. JIuHeHble HEOAHOPOAHBIE TU(-
(bepeHIaTbHbIE YpaBHEHUS BTOPOTO MOpPsIKA C MOCTOSHHBIMU Koddduuuentamu. Obuee u
YaCTHOE PEIlIeHUs] HEOAHOPOAHBIX ypaBHeHUH. JIuHeliHble AuddepeHnnanbible ypaBHEHHUs N-To
HOpsI/IKA: CBOMCTBA PEIIEHH, TEOPEMBI O CTPYKTYpe OOILEro pelieHus, MeTo/l BapHaluu HOCTO-
aHHbIX. JIuHeliHble TuddepeHanbable ypaBHEHUs N-TO MOPsAKa C MOCTOSHHBIMHU KO3 Puiiu-
€HTaMU. AJITOPUTM ITOCTPOEHUS OOIIETO PeIeHHS.

3. Cucremsl A pepeHHAIBHBIX YPABHCHH.

Cuctembl nudQepeHaIbHbIX YpaBHEHUI MEpBOTO Mopsaka: oOIIMe MOHATHA, Teopema
CYILIECTBOBaHMS U €AMHCTBEHHOCTH oOuiero peuieHus. CucreMbl TUHEHHBIX TuddepeHranb-
HBIX YPaBHEHUH NEPBOT0 MOPsAJIKA: UMHTETPUPOBAHUE METOJOM HCKIOUEeHUsA. CUCTEMBI JTUHEH-
HBIX Tu(depeHIMaTbHBIX YPAaBHEHUH MEPBOTO MOPSJIKA: CBOMCTBA PEUICHHM, TEOPEMBI O CTPYK-
Type OOIIEro pemeHusi, MeTo/l BapHallii NOCTOSHHBIX. CUCTEMBI IMHEHHBIX OJTHOPOJIHBIX U He-
OJTHOPOAHBIX UG depeHIaNbHbIX YPaBHEHUH C MOCTOSIHHBIMU KO3 GUIUEHTAMH. DIE€MEHTHI
TEOPHH yCTOMUUBOCTH. METOIbl UUCIIEHHOTO pelleHus AuddepeHnanbHbIX ypaBHEHUH.

4. YucjoBble U PYyHKIMOHAIbHbIE PSABI.

YuciaoBble psisibl: OCHOBHBIE MOHSTHS, CBOHCTBA CXOMASAILIMXCS PAIAOB, HEOOXOIMMBIN MpH-
3HAK cxoauMocTu. ['apMonmdeckuii psan. Psanaer Jupuxie. [Ipu3Haku cpaBHEHMS PsIIOB € IOJO-
XKUTeIbHbIMH wieHamu. [Ipusnak lanamOepa. MIHTerpanbHblil U pagukanbHbIi npusHaky Komrm.
3Hakouepenyromuecs psaabl: npusHak JleiiOHuna. 3HakonepeMeHHbIe pSAbl: MOHITHS a0COIIOT-
HOW M YCJIOBHOW CXOJMMOCTH, NpPH3HAK aOCOJIOTHOM CXOJIUMOCTH, CBOICTBa aOCONIOTHO U
YCIIOBHO CXOJISIINXCS PSIOB.

@OyHKIMOHANBHBIE PAJbl: OCHOBHBIE TOHATHS, 00JIaCTh cX0AUMOCTH. CTeNeHHbIE PSA/IbL: pa-
JNyC, HHTEpBaJI, 007acTh cxoauMocTu. CBOWCTBA CTETEHHBIX psiioB. Panbr Teitmopa u Makio-
peHa: CBOICTBA, YCIOBHE CXOAUMOCTH PsJia K UCXOJAHOM (YHKIIMHU, OCHOBHBIE pa3ioxkeHus. Pas-
JoXKeHue QYHKIMH B psl MakiopeHa ¢ MOMOUIbI0 OCHOBHBIX pa3ioxeHui. [ 1aBHOe 3HaueHue
¢yHkuuu. DkBuBaneHTHbIe QyHKIMU. [Ipumenenue panos Teisiopa u MakiiopeHa Juist BBIYKC-
JICHUSI IPEIEIIOB.

5. 3akiro4ennue.

Hcnonp30BaHne MaTEMaTHYECKUX METOLOB B TPAKTUYECKOU JCSTEIBHOCTH.
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4. O0beM yueOHOH TUCHHUILJIMHBI

Bcero 1 cemectp 2 cemecTp 3 cemecTp
Buzibl yueOHoii paboTeI 3a4. e/ 3a4. ex./ 3a4. e/ 3a4. e/
aK.yac aK.yac aK.yac aK.yac
OO01masi Tpy10eMKOCTh M CIUIIJINHbI
10 Y4eOHOMY IJIAHY 15/540 5/180 4/144 6/216
Kourakruas padora — ayuropusie | g 519, 1,77/64 1,77/64 1,77/64
BaHATHS:
Jlexuuu (JIek) 2,65/96 0,88/32 0,88/32 0,88/32
[Tpaktuyeckue 3ansatus (I13) 2,65/96 0,88/32 0,88/32 0,88/32
CamocrositeabHas padora (CP): 7,7/276 3,24/116 1,22/44 3,24/116
KoHnTtakTHas camocTosiTennbHasi pabota 0,4 - -
CaMOCTOSTEILHOE H3YUEHUE a31CJI0B
[ M p 115,6 1,22/44 3,24/116
DK3aMeH 2[72 - 1/36 1/36
KoHrtakTHas paboTa — MPOMEXKyTOUYHAS i 0.4 0.4
aTTeCcTaIUI ! '
[TonroToBKa K SK3aMEHY - 35,6 35,6
Bun xontposis: 3auer ¢ OK3aMeH DK3aMeH
OLIEHKOM
Bcero 1 cemectp 2 cemecTp 3 cemectp
Buzipl yueOHoit paboTe! 3a4. e/ 3a4. e/ 3a4. ef1./ 3a4. en./
acTp.Jac acTp.yac acTp.uac acTp.yac
O0mas Tpy10eMKOCTh AUCHHUILINHBI
M0 Y4eOHOMY ILIaAHY 15/405 5/135 4/108 6/162
KowrakTHas padoTa — ayMTOpHbIC | g 5/ 4y 1,77/48 1,77/48 1,77/48
BaAHATHUA:
Jlextmu (JIek) 2,65/72 0,88/24 0,88/24 0,88/24
ITpakrryeckue 3ansatus (I13) 2,65/72 0,88/24 0,88/24 0,88/24
CamocrositesibHasi padora (CP): 7,7/207 3,24/87 1,22/33 3,24/87
KonTakTHas camocTosiTenpHas padoTa 0,3 - -
CaMOCTOSTEIbHOE U3VUECHNE a31CJI0B
oo, Y P 86,7 1,22/33 3,24/87
DJK3aMeH 2/54 - 1/27 1/27
KoHTakTHas pabota — NpoMeXyTouHas ) 0.3 0.3
aTTECTAIUS
[ToaroroBka K 3K3aMeHy - 26,7 26,7
Bua xonTpous: 3auer ¢ DK3aMeH DK3aMeH
OLIEHKO

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI

«Aupopmaruka» (b1.5.06)

1. Heanb qucuunianHbl — npuodpereHrne 0a30BBIX 3HAHWM O COBPEMEHHBIX MH(OP-
MAITMOHHBIX TEXHOJIOTHIX, a TAKKE YMEHHUH U MPAKTUYECKUX HABBIKOB B 00JIACTH MHPOPMATHKH,
UCIIOJIB3YEMBIX MPH PEUICHUH HAYYHBIX U MPAKTUYECKUX BBIYUCIUTENbHBIX 3a[ad CTyACHTaMU

BCEX CIIEMUAIILHOCTEN.

2. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHbBI

W3ydenne AMCUUIUIMHBI MPU MOATOTOBKE KaJpOB BHICIICH KBaTU(pHUKAIMKU MO 00pa3zoBa-
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TETHLHOM MpOorpaMMe BBICIIEro 00pa3oBaHMs MO HampaieHHto nmoArotToBku 18.03.01 «Xumude-
CKasi TEXHOJIOTHU» CIIOCOOCTBYET (HOPMUPOBAHMIO CIETYIOIIUX KOMITETCHIIHIA:

OomenpodgeccnoHaIbHbIe KOMIIETEHIMU:

- BJIaJICHUE MMOHMMAHUs CYLIHOCTH M 3HaueHHs MH()OpMaluM B Pa3BUTHU COBPEMEHHOTO
o011ecTBe, OCO3HAHMsI ONACHOCTH M YIpoO3bl, BO3HUKAIOIIMX B 3TOM IpPOLECCce, CIIOCOOHOCThIO
co0roaTh OCHOBHBIC TPEOOBaHUS HHPOPMAIIMOHHOW 0E30MMaCHOCTH, B TOM YHCJIE 3aIUTHI TOC-
ynapctBenHoi Taiinel (OITK-4);

- BJIaJICHHE OCHOBHBIMH METOJ]aMHM, CIIOCOOAMHU M CPEJICTBAMHU TOJTYUCHUS, XPaHCHHS, TIe-
pepaboTku MH(OpPMaLUK, UMETh HABBIKM PaOOThl C KOMIIBIOTEPOM KaK CPEICTBOM YIIPABIICHHUS
undopmanueii (OI1K-5).

B pe3ysabTare 0cBOCHUSI JUCHHUILVINHBI CTYICHT-0aKAJABP J10JI/KEH:

3namo

- CBOMCTBa MH(pOpMAIUH, CIIOCOOBI €€ XpaHEHHsI U 00pabOoTKH;

- CTPYKTYPY, IPUHLHUIIBI Pa0OTHI U OCHOBHBIE BO3MOXKHOCTH DBM;

- TOTIOJIOTHIO ¥ ApXUTEKTYPY BBIYUCIUTENBHBIX CETEH;

- IPUHIIMIIBI aIpeCcalM 110JIb30BaTelEH, KOMIIBIOTEPOB U pECYpCOB B ceTu IHTepHET;

- pasznuyath ¥ pacupoBeiBaTh [P — anpec, 1ToMeHHOE UMSI KOMITBIOTEPA;

- a TaKXe BJIAJECTh HAaBBIKAMU CAMOCTOSATEIBHOIO PEIIEHUS 3a7a4 Ha KOMIIBIOTEPE, BKIIIO-
Yalollre MOCTAaHOBKY 3aJjaul, pa3pabOTKy alropuTMa 1 OLEHKY ero 3(hpeKTUBHOCTH;

- CTPYKTYPY, IPUHLIHUIIBI PaOOThHI U OCHOBHBIE BO3MOXKHOCTH DBM,;

- OCHOBHBIE THIIbI AJITOPUTMOB, SI3bIKA IPOIPaMMHUPOBAHUS;

- CTaHJIapTHBIE IPOrpaMMHBIE 0OeCTIeYeHHs CBOEH MPOQecCHOHAIbHON e TeNbHOCTH;

- AJITOPUTMBI PEIICHNs] HEJIMHEWHBIX YPaBHEHUN;

- aJITOPUTMbI OJJHOMEPHON ONTHUMHU3ALINH;

Ymemo

- IUCaTh U OTJIAXHUBATh IporpaMMbl Ha VBA 1o pa3paboTaHHBIM alropuTMam;

- IPUMEHSTH METO/Ibl MATEMATUYECKON CTATUCTUKY JIJIsl peLICHUs] KOHKPETHBIX 3a/1a4;

- MCIIOJIb30BaTh MAKEThl MPUKIATHBIX POrpaMM NpHU JalibHEHIeM 00y4YeHUH U MpaKTHye-
CKOH JeSATEIILHOCTH.

Bnaaoemw

- HaBBIKAMH CAMOCTOSITEILHOTO PEIICHU 3a/1a4 Ha KOMIIbIOTEPE, BKIIIOYAIOIIUE TOCTaHOB-
Ky 3a/1a4d, pa3pabOTKy aJropuTMa M OLEHKY ero 3(p(GeKTUBHOCTH METOJIaMH MaTeMaTHYeCKOU
CTaTHCTUKH JIIsl 00pabOTKH SKCIIEPUMEHTA;

- METO/IaMHU PeAIM3allii AITOPUTMOB Ha KOMIIBIOTEpaAX.

3. KpaTkoe cofep:kaHue AUCHUIIMHBI

3.1. ApXUTEKTypa KOMIIBIOTEPOB U KOMIIBIOTEPHBIX CETEH:

® LCTOpUS Pa3BUTHUS BBIYMCINTEIBHON TEXHUKHU U MEPCOHAIBHBIX KOMIbIOTEPOB. KpaTkas
UCTOPUS Pa3BUTHUS BBIYUCIUTEIBHON TEXHUKU U NepcoHaNIbHBIX KoMmmbioTepoB (I1K). Beruucnu-
tenbHas MamHa @on-Helimana u mamuHa Triopunra. Pazpabotku Hopbepra Bunepa;

e apxutekrtypa [IK, annaparnsie cpexncrsa [IK. Mcnonb3yemsble CUCTEMBI CUNUCIEHUS, dJIE-
MEHTbI MaTeMaTHueckoi oruku. Obuee npeacrasienue o 11K u ux Bo3mMoxHOCTIX. DPyHKIHO-
HanbHas cxema [IK, maructpansHO-MoaynbHBIN npuHLUn noctpoenus I1K. Annapatheie cpen-
ctBa [IK: Mukpomnpoueccop, onepaTuBHas M K31 MaMsITh, BHEIIHSASA MaMsITh, HIMHBI aapeca, Ko-
MaHJ U JaHHBIX, TAKTOBBIA TreHepatop. [IpMHIMI OTKPHITOW apXUTEKTYphl: CUCTEMHAs IIMHA,
paspsaaHocTs. Ilepudepuiinbie yctpoiictBa [1K: kinaBuatypa, Mbllllb, MOHUTOP, IPUHTEP U JIp.
OcoOeHHOCTH TpE/ACTaBICHUS JAHHBIX Ha MallMHHOM ypoBHe. [IpenmymectBa mmdpoBoro
IpeCcTaBiIeHNUs HHPOPMALUU TIepesl aHAJIIOTOBBIM IPEACTABICHUEM: BBICOKOE KadeCTBO 3alMCU
U 0TOOpakeHus: MH(POPMaIUH, IPOCTOTA U HAJEKHOCTh JyOIMpoBaHus (KOMTUPOBaHMS) HHPOP-
Manuu 0e3 nmorepu kadectBa. CHCTEMBl CUMCIIEHMS (AECATUYHAs, JBOMYHAS, BOCBMEPHUYHAs,
HIeCTHa[aTepUYHasl), IpaBUiia MEPEBOAA U3 OJHON CHCTEMBI B IPYIyl0. DJIEMEHTBl MaTeMaTH-
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YECKOM JIOTUKH: MOHATUS (POPMATBLHON JIOTUKHU, OCHOBHBIE JIOTUYECKHE Omepanuu U GopMyIibl,
Joruyeckue ocHOBBI paboTsl [1K;

® KOMIIBIOTEPHBIE CETH: TOMOJIOTHH CETeH, NX XapaKTepucTHKU. KoMIbloTepHas ceTh - co-
BOKYITHOCTh KOMIIBIOTEPOB U PA3IMYHBIX YCTPONCTB, 0OecrneunBaomux HHHOpMaMOHHBIA 00-
MEH MEX1y KOMITBIOTEpaMHU B CETHU 0e3 HCIOJIb30BaHUs KaKUX-IHOO MPOMEKYTOUYHBIX HOCUTE-
neit ungopmanuu. Tonogoruu cetei: 3Be3qHas, MuHHas, Koyublieas. CeTH 3aKpbITOrO THIIA: JIO-
KaJbHbIE M paclpeesieHHbIe CETH, KOpIopaTuBHbIe ceTu. IIporpaMMHo-TeXHHYECKOe obecteye-
HUE: ajanTep, KOTOPBIM yNpaBisieTcsl CHEelHalbHOM MporpaMMoil ApaiiBepoM; oreparroHHas
CHCTEMa, YNPABIAIONAS KOMIBIOTEPOM, HPEIOCTABISIOUINM PECYpPChI; MPOTOKOJBI - OCOOBIE
SI3BIKH, HA KOTOPBIX oOMeHuBaroTcs uHpopmarueit komnpiotepsl B cetu (TCP, TCP/IP, UDP).
['noGanbubie cetn pasmuunoro Macirada (WAN —Wide Area Net, MS Network u Internet).
Bosmoxnoctu cetu Mnutepuer. DnekrponHas nouta. Jloctyn k MHGOpPMALMOHHBIM pecypcaMm.
Cucrema TenexkoHpepeHIUA. Anpecalysi 1 IpoToKoJbl B THTEpHET;

® MyJIbTUMEIA — TUAIOTOBAs KOMITBIOTEPHAs CUCTEMa, 00eCIeunBalonas CHHTE3 TEKCTa,
rpaduku, 3ByKa, pedd U BHIIEO. YCTpPOMCTBa MyJbTUMeana. TpeOoBaHUS K MYJIbTUMEIUIHBIM
CpeICTBaM KOMIBIOTEpOB. PacimpeHHble BO3MOXXHOCTH 00pabOTKH, Mpeodpa3oBaHus, CHHTE3a
nHpopmanuu (KOMIBIOTEPHAs] aHUMAIUs, MOAU(PUKAIM U300paKeHUH, TpeXMepHas rpaduka).
MynbsTuMenuitHple porpaMMsbl. 1Iporpammel penakTupoBaHus, MOHTaXa 3ByKa W BUAcO. Bu-
JI€0-PeIaKTOPbl, MOAYIH crelP(P(PEKTOB, MOHTAXKHbIE CTYIUU. DJIEKTPOHHbIE MPE3eHTAUuH (OC-
HOBHBIE BO3MOKHOCTH MS PowerPoint), sTansl co3manusi mpe3eHTaIui, CTPYKTypa Ipe3eHTa-
Ui 1 0COOEHHOCTU PabOTHI C PEAAKTOPOM.

3.2. IlporpamMHOe obecrieueHue:

® CTPYKTypa OINEpaIMOHHBIX CHCTEM, MaKeThl MPUKIaIHbIX mporpamm, Microsoft Office.
Knaccudukanus nporpaMMHbIX cpeacTB. CUCTEMHOE U IPUKIIATHOE IPOrpaMMHOE oOecrieueHue
[TK. O630p onepammonubix cucreM (OC). [Tpununs! cozpanus u cocrtaB OC: sapo, unrepodeiic,
npaiiBepsl. Kparkas xapakrepuctuka WINDOWS, monynbrblii npuHiun mnoctpoenus. Cpena
WINDOWS: oxHa, uX 3JIeMEHTBI, paboTa B MHOTOOKOHHOM pexume. Pabora ¢ oOwnexkramu
WINDOWS. Apnbiku u pabota ¢ Humu. [lanku: co3manue, mepeuMEeHOBaHUE, KOITUPOBAHUE U
nepemeIeHne 00beKTOB (ManoK M SPJIBIKOB), yaaieHne o0bekToB. Kop3uHa u ee Ha3HaueHHE.
Hactpoitku WINDOWS: nara u Bpemsi, HaCTpoHKa MBIIIH, dKpaHa. DJIEMEHTh TEXHUYECKOTO
ceppuca [IK: ycraHoBka onepallMOHHOW CHCTEMBI, CO3JIaHUE WHIMBUAYAIBHOW OINEpallMOHHON
Cpelbl TMOJIb30BaTeNs, MOAJNEPKKA IEIOCTHOCTH MH(POpPMAIUH, paclIMpeHrue U MOJAECpHHU3AUS
KOH(HTypaIfy anapaTHbIX U MPOrPaMMHBIX CPE/CTB

e TexcroBelil pegaktop WORD, penakropbl MaTeMaTUYeCKUX U XUMUYECKUX Gopmyit. Oc-
HOBBI HCTIOJIH30BaHMs MPOrpaMM OO0IIero HazHadeHHs (KpaTkuil 0030p) Ha MpUMepax TEKCTOBO-
ro pemakropa WORD, penakTtopoB MareMaTHUECKMX M XMUMUYEeCKHX (opmyi. OcoOeHHOCTH
tekcrtoBoro peaakropa WORD. Beoa u penaktupoBanue Tekcta. KonupoBaHue v nepeMeiieHne
00BeKTOB, paboTta ¢ Tabnunamu. Beioop Buaa, pasmepa mpudTta, GopMaTupoBaHHE CUMBOJIOB U
a63aneB. KomupoBanue gopmara. OcoOeHHOCTH CO3aHMsI CChUIOK, ornaBineHuil. Co3mpanue 10-
KyMEHTOB pa3JIMuHbIX (opM (CTaHAAPTHBIX M HECTaHAApPTHBIX). Mcnonap3oBanue pepakTopa Ma-
TeMaTH4eCKUX (OpMyJ B TEKCTOBBIX JOKyMeHTaX. Penakrop xumuueckux Gopmyi, Ha3HaAUYECHUE
U 0coOeHHOCTH paboThl. KonnpoBanue XUMHYECKUX (POPMYJI B TEKCTOBBIE JOKYMEHTHI.

e Cucrema ynpasnenus 0azamm naHHBIX ACCESS: cosmanue monb3oBatensckux CYB/],
¢dbopmupoBaHue 3arpocoB, oTyeToB U (opMm. MHPopmannonusie cuctembl. CUCTEMBI yIpaBiie-
HUS OaHKamMH M 0a3aMu JaHHBIX. PensnmonHass Moaenb HaHHBIX. CTPYKTypa 3aluCh, METOJIBI
nocryna K uHpopmanuu. O6MeH nanHbIMU ¢ apyrumu npuinoxkeHustMu WINDOWS: tekcToBbI-
MH pEIaKTOpaMHu U 3JIEKTPOHHBIMH TaOnuiamu. Pensmuonnas 6aza nanaeix ACCESS. I'maBHOE
OKHO, MEHIO KOMaH/I, MaHeslb HHCTpYMEeHTOB. Co3/jaHue U OTKpBITHE 0a3bl NaHHBIX. BBOA 1 pe-
JMAaKTUPOBAaHUE JAHHBIX B peXKUMe TaOJIHIIbI U pexXUMe KOHCTpYKTopa. DopMUpOBaHUE 3alIPOCOB.
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3anpochl MPOCThIE M MHOTOTA0IHYHBIE, 3ampochl ¢ yciaoBusiMu. Co3gaHue OT4ETOB U (GOpM.
TexHonorus peanuzauuu npocteitmux 3anay cpeacrsamu CYBJ[ ACCESS.

e Pemmienue BBIUMCIUTENBHBIX 3a/1ad ¢ ucnoib3oBanueM EXCEL: obpaborka Tabmwil, mo-
CTpoeHHe TpaUKOB M JUarpamm, BBIYMCIECHHE MAaTPUYHBIX BblpakeHuil. Ha3Hauenue snek-
tpoHHbIX Tabmui (MS EXCEL). Ocobennoctu tabauunoro nporeccopa EXCEL u ucnons3oBa-
HUE €ro Ui pernieHus MHGOPMAIIMOHHBIX U MH)XCHEPHBIX 3amad. Texnuka padotel ¢ EXCEL.
Oxno EXCEL. AGcontoTHast 1 OTHOCUTENbHAS ajpecalus. Beiienenue sueek, nepeMenieHue 1mo
pabouemy nucty. Pacuer mo ¢popmynam. Konuposanue dhopmyi. [loctpoenne rpadukos. Pacuer
(YHKIMOHAJIBHBIX 3aBUCUMOCTEH M MOCTpOEHUE TpaduuecKiX N300pakeHUi ¢ UCIOIB30BAHUEM
crangaptaeix ¢pyHkuuii EXCEL u mactepa dynkiuii. [loctpoeHue moBEepXHOCTEH C MCIOIB30-
BaHMEM Mactepa auarpamm. Pabora ¢ Tabmunamu. @opmarupoBanue, ohopMIICHHE TaOJIHII.
Yucnosble U noib30BaTenbekue Gpopmatsl. CBoanble Tabmuipl. [loctpoenue nuarpamm. Paszpa-
00TKa W peanm3alusi MPOCTEHIIMX aIrOPUTMOB C HCIOJIb30BaHHeM Bo3MmoxkHocTelr EXCEL
(HaxoXXJeHNEe MaKCUMaIbHOrO (MUHUMAJIBHOIO) 3JIEMEHTa BEKTOpAa M MaTpHUIIbl, HAXOXKICHHE
CYMMBI JIEMEHTOB BEKTOPA U MaTPUIIbl, BHIYUCICHUE MATPHUYHBIX BBIPAKECHUN ).

3.3. AJITOPUTMBI U1 OCHOBBI IPOTrPaMMHUPOBAHUS

® AJITOpUTMBI, TUIIBI anropuT™MoB. [ToHaTue anroputma u ero cBoiictea. CriocoOsbl 3anucu
ITOPUTMOB. MOTyITbHBIN MPUHIIMIT TOCTPOCHHUS AITOPUTMOB U IPOTPAMM.

® XapaKTepUCTUKN SI3BIKOB TNporpaMMupoBaHus. OCHOBHBIE CTPYKTYPHl W TPHHIUIIBI
CTPYKTYpHOTO IporpaMMupoBaHus wutrocTpanus. CTpyKTypHOE MPOrpaMMHUPOBAHHE, €0 0CO-
6ennoctu. TexHonoruss 00bEKTHO-OPUEHTHPOBAHHOTO MPOrPAMMHPOBAHUS; CBOWCTBA SI3BIKOB!
HaCJIeJOBaHKe, UHKANCYIAus, noaumophusM. [IoHATHS SI3BIKOB: KIACChl U OOBEKTHI. DBOIIIO-
Ul U KJIACCU(HKAIMA S3bIKOB IporpaMMupoBanusi. [IoHATHS TpaHCHSAINMK, KOMOWISAIUHN, WUH-
TeprpeTanum, uxX pa3nuyus. ba3oBble aAITOPUTMUYECKHE KOHCTPYKIIMH (CIe0BaHuE, BETBICHUE,
MOBTOpPEHHE), IPUMEPBI X peanu3ani. OCHOBHbIE KOHCTPYKIUH S3bIKOB IMPOTPAMMHUPOBAHHUS.
S3bIKK IPOTpaMMUPOBAHUS BEICOKOTO YPOBHSI.

e BoiuncnurenbHble anropuTMbl U MpOrpaMMHbIE peanu3anud Ha VBA s o6paboTku
uHpopmanuu Ilporecc pemenus 3agad Ha koMrbloTepax. [IporpamMmmupoBanue Ha s3bike VBA:
OCHOBHBIE ONEPATOPHI SA3bIKa, MPOLeyphl U GyHKIUHU. Pa3paboTka u peanu3arus MpoCTeHIINX
IrOpuUTMOB 00pabOTKH MHGpOpMaIUU (pelieHne 3a/1ad ¢ OJHOMEPHBIM U MHOTOMEPHBIM 00be-
MoM HH(popMmarun). YucaeHHbIe METO/Ibl aHAINM3a OJHOTO HETMHEWHOTO YPaBHEHUS: TIOUCK KOP-
HE, peleHne 3a1aqu OJHOMEPHOW ONTUMHU3AINH (HAX0KACHNE TOYEK MaKCHMyMa U MHHUMYyMa
byHkIuM). MeToabl CTaTUCTHYECKOH 00pabOTKH pe3yJbTaTOB M3MEPEHHM OJIHOM BETUYMHBI:
BBIYUCIICHHE TOUYCUHBIX (CPEIHEro, TUCTIEPCHH, CTAHapTa) U MHTEPBAIBHBIX OIICHOK CITy4aifHOU
BEJIMUMHBI.

3.4. 3amura nHGOpMAITUH:

ANTOPUTMBI 3alIUTHl MHPOPMAIIMH: METO/IBI 3aIIUThHI, KOMIIBIOTEPHBIE BUPYCHI U OOophOa ¢
HuMH. [loHsTHE 0G€30mMacHOCTH KOMIBIOTEPHON WH(GOpPMAIMU: HAJEKHOCTH KOMIBIOTEpA, CO-
XPaHHOCTh JJAHHBIX, 3alIUTa OT BHECEHUS M3MEHEHUI HEyNMOJIHOMOYEHHBIMH JIUIAMH, COXpaHe-
HHUE TaiHbI MEPENUCKU B AJIEKTPOHHON ceTH. MeTOoAbl peaqu3aiy 3alMThl HHPOPMALUHU: TIPO-
rpaMMHBIE, anmnapaTHble, OpraHu3aluoHHbe. VICTOpHus BOZHUKHOBEHHUS BUPYCOB U aHTHUBHPY-
coB. CriocoObI 3apakeHus, 3aUTHl 1 00psOBI ¢ BUpycamu. OCOOEHHOCTH PabOThI aITrOPUTMOB
BHUPYCOB: PE3UICHTHOCTb, TOTUMOPGUYHOCTh U caMolnudpoBanue. KommbroTepHbIE BHPYCHI,
ux crenuduka u antuBUpycHele nporpammsbl (Kacnepckuii, Dr. Web, Avast, AVG). Cioco0sl
mu@poBaHus U nepenadud HHGOpMaIUN Ha JaibHUE paccTOSHUSA. OTKPBITHIN U 3aKPBITHIA KITIO-
uyn mdpoBanus. Jledparmenramys qucka.

4. O0beM TUCHUILUIMHBI U BUABI Y4eOHOH HATPY3KH
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o B 3aueTHBIX B akagemuud. yacax
Bun yuebHolt paboThl
€IMHUIIAX

OO6masi Tpy10eMKOCTh TUCHUIJIHHBI M0 3 108
Y4eOHOMY IJIAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,3 48
JlaGopaTtopusie 3anstus (J1ab) 1,3 48
CamocTrositeibHas padora (CP): 1,7 60
KoHTtakTHas camocTosiTenbHast paboTa 0,2
CaMocTosATeIbHOEe HM3YUYEHHE DPA3/IeTOB JAHCIIH- 59,8
TUIMHBI

Bua konTpoJis 3auer

N B 3auetHbIx B acTponom. vacax
Bun yueGHOM paboThI
€AMHUIIAX

OO0mast TPyA0€MKOCTb JMCHHIIJIMHBI 110 3 108
y4eOHOMY IJIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,3 36
Jlaboparopusie 3ansTus (JIad) 1,3 36
CamocrositenbHas padora (CP): 1,7 45
KoHTtakTHasi camocTosiTesibHast pabota 0,15
CamocTosATEeNTbHOE W3YUYEHUE pa3/esioB JIHUCILIH- 44,85
TUTHHBI

Buj koHTposs 3auer

AHHOTauus padoyeii mMporpaMMbl JUCUUILIHHBI
«®usukay» (b1.5.07)

1. Heabl0 QUCHMIIMHBI SBISETCS MPUOOPETEHHE CTYIEHTAMU 3HAHUH MO OCHOBHBIM
pazzaenaM (GU3MKU U YMEHHUIO IPUMEHSATh UX B IPYTHX €CTECTBEHHOHAYYHBIX AUCHUIUIMHAX.

2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS TUCHHIIIUHBI

N3yuenue xypca GU3NKHK MPHU MOATOTOBKE OakagaBpoB 1o HampaieHuto: 18.03.01 Xu-
MUYeCKasi TEXHOJIOTUs

CHOCOOCTBYET NMPUOOPETEHUIO CIEAYIOIIUX KOMITETEHITHIH:

CriocoOHOCTh M TOTOBHOCTh HCHOJIB30BaTh OCHOBHBIE 3aKOHBI (PM3UKHU B MpPOeccCHOHAIb-
Ho# nesitenbHocTH (OTTK-1)

I'OTOBHOCTPH MCIONIB30BaTh 3HAHUS O COBPEMEHHOM (hM3MYECKON KapTUHE MUPA, MPOCTPAH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHMM BEIIECTBA JJIi MOHUMAHUS OKPYKaIOIEro
mupa u sBieHnit npupozs (OI1K-2).

B pe3ysbTare nzyueHus IMCUMIJIMHBI CTYAEHT 0JI/KEH:

3HaMb.

- (pusmueckrie OCHOBBI MEXaHUKH, (PU3UKHU KOJIEOAHU U BOJIH, JIEKTPUUECTBA U MarHeTU3Ma,
ANIEKTPOAMHAMUKY, CTATUCTUYECKOHN (PU3MKH U TEPMOJUHAMUKHU, KBAHTOBOU (DPU3HKH;

- CMbICIT (PyH/IaMEHTAIbHBIX (PU3NUYECKUX 3aKOHOB, PUHIUIIOB U MOCTYJIATOB; UX (HOPMYITHPOB-
KW U TPaHUIbl IPUMEHUMOCTH;

- CBSI3b IIUPOKOTO KpyTa (PU3HUECKUX SIBICHUN ¢ PyHIaMEHTAIbHBIMU MPUHIIUIAMH U 3aKOHaMU
bu3uKy;

- OCHOBHBIE METO/bI PELICHUS 3a7a4 110 OMUCAHUIO PU3NUECKUX SBICHUI;

- METO/IbI 00pa0OTKH PE3yIBTATOB (PUINIECKOTO IKCIIEPUMEHTA.

ymems.

-[IPUMEHSATH TEOPETUUECKUE 3HAHUS U SKCIIEPUMEHTAJIbHBIE METO/IbI UCCIEA0BAHUS IIPH pellIe-
HUU NPOoQeCcCHOHATbHBIX 3a/1a4;
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-IPOBOJUTH PAacUEThI, OCYIIECTBIISITh aHATN3 U Ha OCHOBE ATOTO JieJlaTh 000CHOBAHHBIE BHIBOJIBI;
- aHAJIM3UPOBAThH PE3YIbTAThl HAOTIOEHUI U SKCIIEPUMEHTOB C IIPUMEHEHUEM OCHOBHBIX 3aKO-
HOB U MIPUHIIUIIOB (DU3HKHY;
- OIPEIENSITh XapaKkTep GU3NIECKUX MPOIIECCOB MO KOMIUIEKCY IKCIIEPUMEHTaIbHONM HH(pOpMa-
IIUW TIPU TIOMOITY TpaduKOB, TAOIUIl U ypaBHEHUH;
- IPEICTABIATH 00Pa0OTaHHYIO IKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO0 HHPOPMAIUIO B YCTHON
U IUCbMEHHOHN opMe, B TOM YHCIIE C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIO-
TUM.

61a0emy:
- HaBBIKaMU PabOThI C IIUPOKUM KPYyTroM (PU3NUYECKUX MPUOOPOB U 000PYA0BAHUS;
- HaBBIKaMU 00OCHOBAHHUS CBOMX CYXKJCHHUH M BEIOOpA METO/1a UCCIICIOBAHMS;

3. KpaTkoe cofep:xaHue TUCHUILINHBI

Cemectp 2
BBenenue
[Ipeamet ¢pusuku. MeTo bl GU3HUECKOTO HCCIICIOBAHUS: OIBIT, TUTIOTE3a, IKCIIEPUMEHT, TEO-
pusi.

1. ®u3uyecKkue OCHOBBI MEXaHUKH
ITpenmer kunemaTuku. Ilepemerienue, ckopocTs, yckopenue. Kunemarnueckne xapakTepuCcTh-
KU BpallaTeJbHOro JBM)KEHUS. 3akoHbl HbioTOHA. 3aKOH BCEMHUpPHOIO TArOTeHHS. J[BHXKeHue
TeJa EPEMEHHON MacChl. 3aKOH BCEMUPHOI'O TATOTEHUs. [[BHKEHHE Tena MepeMEeHHONH MaccChl.
VpaBuenuss Memepckoro. @opmyna [{nonkoBckoro. Ynpyruii M HEynpyruil yJaapsl IDapoB.
MoMeHT MHepIMHM MaTepUaIbHON TOYKU M TBEpAOro Tesa. KnHeMaTuka rapMOHMYECKHX KOJle-
6anuii. luddepennnanpbuoe ypaBHEHHE TapMOHUYECKUX KosieOanuid. [ToHsaTHe 0 3aTyxarmux u
BBIHY KJICHHBIX KoJIeOaHusAX. BonHoBoe nBrxkeHue. BoiaHbl pooabHbIE U ONIEPEYHbIE.
2. OCHOBBI MOJICKYJISIDHOH (pr3HKH
DJeMeHThl TEpMOIMHAMUKY U (pu3nueckoil kuneTuku. Mneansublii ra3. Pacnpenenenue bonbii-
MaHa ¥ ero obmeduznueckuit cmbici. PeanbHblii ra3. Ypasuenue Ban-nep-Baanbca. Tepmonu-
HaMH4eCcKuil MeTo] B pusnke. PaBHoBecHbIe cocTosHus. Havana repmoannamuku. Lukisl. OH-
TPOTIHS M €€ CTATUCTUUECKOE TOJIKOBaHUE. SBienue nepenoca. Juddysus. 3axon duxka. Termo-
npoBoHOCTh. 3akoH Dypbe. BHyTpeHnHee TpeHue (Bs3KocTh). 3akoH HeroToHAa.
3. DJIeKTPOCTATHKA U MOCTOSIHHBIN 3JIeKTPUYECKUH TOK
3axoH Kynona. Teopema Octporpanckoro-I'aycca. J{unons. JAM3IEKTPUKHU B JIEKTPOCTATHIE-
CKOM II0JIE.

Cemectp 3
1. DuekTpoMarueTusm
3akoH AMmnepa. 3akoH buo-Casapa-Jlamnaca. Cuna Jlopennia. Marnetuku. Oi1eKTpoMarHuTHast
WHIYKIWA. YpaBHeHHe MakcBea.
2. Onruka
UnTepdepenmus BonH. Judpakuus BonH. [onspusanus BonaH. TernoBoe u3inydeHue. 3aKoH
Kupxroga. ['unoresa [1nanka. KBantoBoe o0bsicHeHne TermaoBoro uznyueHus. J¢pdext Kom-
ToHa. Snepnas moaens aroMa. [Toctynatel bopa. AtoM Bonopoaa no bopy.
3. DJieMeHTbI KBAHTOBOH (QU3HKH
I'unoresa ne bpoinsa. BonroBoe ypaBHenue llpeaunrepa 1uist CTAIMOHAPHBIX COCTOSTHUM. Ombl-
Tol LlITepHa-I'epnaxa. MHorosnexktponHslit aroMm. D¢ ekt 3eemana. [Ipunmun [Taymu. KBanTto-
BBIE CTaTUCTUYECKHUE pacnpeneneHus boze-OiiHmreiina 1 @epmu-/Iupaka. POHOHBI. 3aKOHBI
Jebas u DiiHiTeliHa. XapakTepUCTUKY sIipa: 3apsijl, Macca, SHEPTHsl CBSI3M HyKJIOHOB. SnepHble
peakuuu. OyHnaMeHTaIbHbIE B3aUMOACUCTBHS U OCHOBHBIE KJIACCHI 3JIEMEHTAPHBIX YaCTHLL.
4. O0beM y4eOHOH TUCIHIJIMHBI

Bcero 2 cemecTtp| 3 cemecTp
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Bunpr yueGHOM paGoThI 3a4. ex./ 3a4. ex./ 3a4. ex./
ak.gac akK.gac aK.Jac
OO0mast Tpy10eMKOCTh AUCHHUILINHBI 110 y4eOHO- 10/360 4/144 6/216
MY TUIAHY
KontakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 3,6/128 1,35/48 2,25/80
Jlexuuu (JIek) 1,35/48 0,45/16 0,9/32
JlaGopaTtopnsie 3anstus (J1ab) 0,9/32 0,45/16 0,45/16
ITpaktuyeckue 3ansatus (I13) 1,35/48 0,45/16 0,9/32
CamocTosiTeibHast padora (CP): 4,4/160 1,6/60 2,8/100
CaMOCTOSITEIPHOC H3YUYEHUE PA3/ICIIOB JUCIIUIIIHHEI 4,4/160 1,6/60 2,8/100
JK3aMeH 2[72 1/36 1/36
KoHTakTHas paboTa — MPOMEXKYTOUYHAsL aTTECTaLHsI 0,4 0,4
[TonroToBKa K SK3aMEHY 35,6 35,6
Bua xonTpoJs: JK3aMeH
Bcero 1 cemectp| 2 cemectp
Buztel yae6Hoii paboTsl 3au. ef./ 3a4. en./ 3a4. en./
acTp.Jac acTp.Jac acTp.yac
O0mast TpPyA0eMKOCTDh JUCHHUILINHBI 110 y4e0HO- 10/270 4/108 6/162
MY IUIQHY
KoHnTakTHas pa0doTa — ayIMTOPHbIE 3AHATHUS: 3,6/96 1,35/36 2,25/60
Jlexuuu (JIek) 1,35/36 0,45/12 0,9/24
JlaGopaTtopusie 3ansTus (J1ab) 0,9/24 0,45/12 0,45/12
[Tpaktuyeckue 3ausatus (I13) 1,35/36 0,45/12 0,9/24
CamocrosiTesibHasi padora (CP): 4,4/120 1,6/45 2,8/75
CaMOCTOSATEIbHOE U3YUYCHHE PA3/ICNIOB TUCITUTUTHHBI 4,4/120 1,6/45 2,8/75
DK3aMeH 2/54 1/27 1/27
KoHTakTHas paboTa — MPOMEKYTOYHAS ATTECTAIHS 0,3 0,3
[ToaroroBka K 3K3aMeHy 26,7 26,7
Bua konTpoas: JK3aMeH

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIMHBI
«Ob6mas u Heopranuueckasi xumus» (b1.5.08)

1. lenn u 3a7a4M AUCHUILTHHBI

[{enbro TUCHUTUIMHEI SIBIIsSIETCA (DOPMHUPOBAHKE y CTYACHTOB IIEIOCTHOTO €CTECTBEHHOHAYY-
HOT0 MHpOBO33peHMsl. Onupasch Ha MMOJIYyYEHHbIE B CPEAHEN IIKOJIE XMMHYECKHE 3HAHMS, IIPO-
rpaMMa TpeaycMaTpuBaeT AalibHeiIIee yriyOlieHne COBPEMEHHBIX MPE/CTaBICHU B o0iacTu

XHUMHHU.

2. B pe3yJjibTare u3ydeHusi AUCHUNIMHBI CTYAEHT JI0JIKEH:

Obnadams ClieTyIOMUMA KOMITETCHIIUSIMU:

— CIIOCOOHOCTBIO M FTOTOBHOCTBIO MCITOIL30BaTh OCHOBHEIE 3aKOHBI CCTCCTBCHHOHAYYHbIX

JMCIUILUIAH B ipodeccnonansHoi nesrensaoctr (OI1K-1);

— I'OTOBHOCTBIO UCIIOJIB30BATh 3HAHUS O CTPOCHHUHU BCUICCTBA, IIPUPOAC XUMHYECKOM CBSI3U
B PAa3JIMYHBIX KJIaCCaX XUMHUYCCKHUX COGI[I/IHGHI/II\/JI JJIs1 TIOHUMaHUuA CBOICTB MaTcpuaioB U MCXa-

HHM3Ma XMMHUYECKUX POIECCOB, MPOTEKAOMINX B okpyxkatoiieM mupe (OITK-3).
B pesynbrare n3yueHus: AMCUUILIMHBI CTYIEHT JOJIKEH:
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3HATH:

— BJIEKTPOHHOE CTPOEHUE ATOMOB U MOJIEKYJT;

— OCHOBBI TEOPHH XHUMHUYECKOU CBSI3U B COCIMHEHUSX PA3HBIX THIIOB, CTPOCHUE BELIECTBA
B KOHJEHCUPOBAHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHX IPOLECCOB M XAPAKTEPUCTUKHU
PaBHOBECHOI'O COCTOSIHUS,

— METO/Ibl ONMCAHUSI XMMUYECKUX PAaBHOBECUI B PACTBOPAX JIEKTPOIUTOB,

— CTPOEHHUE U CBOMCTBA KOOPAMHALMOHHBIX COCIMHECHHU;

— XMMHMYECKHE CBOMCTBA 3JIEMEHTOB PAa3JIMYHBIX I'PYII MNEPUOAUYECKON CUCTEMBI U UX
BaXXKHEHIIINX COCTUHCHUM;

yMeTh:

— BBINOJHATh OCHOBHBIE XMMHUYECKUE ONEpalUU, ONPEAEIsATh TEPMOJUHAMUYECKHUE Xa-
PAKTEPUCTUKN XUMHUUYECKUX PEAKIIMI U PABHOBECHBIE KOHIICHTPAIMU BEIIECTB;

— HCHOJIb30BAaTh OCHOBHBIE XMMHWYECKUE 3aKOHbI, TEPMOJMHAMUYECKUE CIPABOYHbBIC
JAaHHBIE JIs1 pEIICHHs MPOo(eCCHOHATBHBIX 3a/1a4;

— MPOTHO3UPOBATH BIUSHUE PA3NUYHBIX (AKTOPOB Ha PAaBHOBECHE B XMMHUUYECKHUX peak-
USX;

BJIAJIETh:

— TEOPETUYECKUMH METOAAMHU OINHUCAHUS CBOMCTB MPOCTBIX M CJIOKHBIX BEIIECTB HA OC-
HOBE 3JIEKTPOHHOTO CTPOEHHUS UX aTOMOB U IIOJIOKEHUS B IEPUOAUYECKON CUCTEME XUMUYECKUX
AJIEMEHTOB;

— DKCIEPUMEHTAJbHBIMA METOJAaMU OMNPEIEICHUS HEKOTOPBhIX (PU3MKO-XUMUYECKUX
CBOWMCTB HEOPraHUYECKUX COCTMHEHHUMN.

3. KpaTkoe conepskaHue TUCHUILINHBI

CtpoeHue aTOMOB U NTEPUOIUUECKHI 3aKOH.

BonHoBBIE CBOMCTBa MaTepHalbHBIX 00BEKTOB. YpaBHeHHE e bpoitna. CooTHOIIEHHE Heompe-
nenennocrei ['eitsenoepra. [lonstue o kBaHTOBOM MexaHuke U ypaBHeHuu llpenunrepa.
CoBpemenHast (HOpMyIHPOBKA MEPUOIUIECKOro 3akoHa. [leproanueckasi cuctemMa u ee CBsI3b CO
CTPOCHHEM aTOMOB. 3aIOJIHEHHE DJIEKTPOHHBIX CIIOEB W 000JOYEK aTOMOB B TNEPHOIUYECKON
cucreMe sneMenToB J[.M. MenneneeBa. CteneHu okuciieHUs. BakHelne OKUCIUTEIN U BOC-
CTaHOBUTENU. BaxkHelme cxeMbl MPEeBpaIieHUsl BENIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

XUMUYECKas CBS3b U CTPOCHUE MOJIEKY.
KoBasnieHTHast CBs3b, OCHOBHBIE MOJIOKEHHSI METO/Ia BAJIEHTHBIX CBsi3el. PaccmoTpenue cxem me-
PEKpbIBaHUSI aTOMHBIX opOuTasiell mpu oOpa3oBaHUU cBsizel B MoJieKynax. OCHOBHBIE MOJIOXKE-
HUS MeToJ1a MoJleKyJsipHbIX opouTaneir (MO JIKAO). O6mue cBeieH!s] 0 KOMIUIEKCHBIX COEIH-
HEHUSX, UX CTpOeHUE. MEeXMOEKYIIApHAsl U BHYTPUMOJIEKYJISIpHAs BOJOPOIHAS CBA3b. MloHHas
CBsI3b KaK MpEJeNbHBIN clydail KOBAJICHTHOU cBsi3u. OOIIMe MpeIcTaBICHUs O MEKMOICKYIISp-
HOM B3aMMOJICICTBUH: OPUEHTAIMOHHOE, MHIYKIIMOHHOE, JUCIIEPCUOHHOE B3aUMOIEHCTBUS.

DHepreTuka peakiuii 1 XuMUYeCKOe PaBHOBECHE.
[TonsiTHE O XUMUYECKON TEPMOIUHAMUKE, TEPMOJIMHAMUYECCKHE (YHKIIMH COCTOSIHUS (XapaKTe-
puctrueckue GyHKIMN). XUMHUYEeCKoe paBHOBecue. VicTuHHOE U Kaxkyieecs paBHoBecus. KoH-
CTaHTa XMMHYECKOTO PABHOBECHS. DJIEKTPOXUMHUYECKHE TPOIIECCHI, MOHATHE 00 3JIEKTPOIHBIX
MOTEHIMANaX. DJIEKTPOJABUKYIIAs CUla OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI U KpUTE-
pHUid CaMOIPOU3BOJIBHOTO MPOTEKAHUS TIPOLIECCOB.

PaBHOBecus B pacTBOpax
[Tpoueccrl, conpoBokaaroNIe 00pa30BaHUE KUIKUX UCTUHHBIX PAaCTBOPOB HEIIEKTPOIUTOB U
AJNIEKTPOJIUTOB. ACCOIIMUPOBAHHBIE U HEACCOLMUPOBAHHBIE 3JIEKTPOIUTHL. CTemneHb AuccolHa-
uun. Koncranra nuccounanuu. PaBHoBecHe B CUCTEME, COCTOSAIIECH U3 HACBIIIEHHOTO pacTBOpa
MaJOpacTBOPUMOTO AJIEKTPOJIUTA U €ro KpUCTAIOB. PaBHOBecHE B pacTBOpaX KOMILIEKCHBIX
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coenuHeHu. PaBHOBECHE AMCCOMAIMM BOJBI, HOHHOE IIPOU3BEIECHUE BOIBI U €TI0 3aBUCUMOCTh
ot temuneparypsl. lllkana pH. I'ngponus conen.

CKopoCTh peakiuii U KaTaaus.
[Tonsitue o xumuueckoit kuHetuke. OTHOCTATUNHBIE U CII0KHBIE PEAKIINH. 3aKOH JIEHCTBYIOIINX
Macc. KoHcranTa ckopoctu peakuuu. MoneKkyIsspHOCTh U MOPAIOK PEAKIMU. 3aBUCUMOCTh CKO-
pPOCTU peakLuu OT TEMIEpPATyphl; SHTAJIbIMUSA AKTUBALKMU. ['OMOTE€HHBIN U reTeporeHHbIl KaTa-
3.

Xumus S- ¥ P- 3IIEMEHTOB

Bonopon-nepBbiil 371€MEHT NEPUOAMYECKON CHCTEMBI, €r0 JBOMCTBEHHOE IIOJIOXKCHHE.
Onementsl 1 - 2 m 13 - 18 rpynn nepuogu4eckoil CUCTEMbl. 3AKOHOMEPHOCTH B M3MEHEHUU
AIIEKTPOHHBIX KOH(UTrypanui, BeJIMYUH PaJNyCOB, 3JIEKTPOOTPULATEIILHOCTH U SHEPTUU UOHU-
3allMM aTOMOB. THUIIMYHBIE CTENIEHU OKUCICHMs. XMMHUUYECKUE CBOMCTBA MPOCTHIX BEILECTB. 3a-
KOHOMEpPHOCTH B CTPOEHUHU U CBOMCTBAaX OCHOBHBIX THIOB coeauHeHuil. [lpuponnsie coennne-
HU$, I0OTy4YEHUE U IPUMEHEHUE.

Xumus d- u f- anemeHToB

OnemeHTsl 3-12 rpynn nepuoau4eckod CUCTEMbl. 3aKOHOMEPHOCTH B U3MEHEHUH DJIEK-
TPOHHBIX KOHQUIypaluil, BEIUYUH PaJUyCOB, SHEPIrUU HOHHU3ALMU, XApAKTEPHBIX CTENEHEH
OKHCJICHHUS, KOOPAMHALMOHHBIX YUCENl aTOMOB. [IpupoaHble coequHEHMs], [TOJyUYEHUE U COIO-
CTaBJICHUE (PU3NYECKUX M XMMUYECKUX CBOMCTB MPOCTHIX BemiecTB. CTpoeHUE U CBOMCTBA OC-
HOBHBIX THIIOB coeuneHuid. OcobenHoctH f- anemenToB.

1. O0bem yueOHO# JUCHUILINHBI

Biiibt vieGHOl paGOThL Bcero 1 cemecTp 2 cemMecTp
JLY P 3a4. en./ak. yac 3a4. ex./ak. yac 3a4. ef./ak. yac
I T U TSDE LI 12/432 7/252 5/180
IUTMHBI 10 Y4e0HOMY IUIAHY
Konrakruas pabora — ayuu- 6,22/224 3,56/128 2,66/96
TOPHBIE 3aHAATHS: ’ ' '
Jlexumu (JIek) 1,78/64 0,89/32 0,89/32
[Ipaktuueckue 3ausarus (113) 0,89/32 0,89/32 -
JlaGopaTopHusie 3ausTus (J1ao) 3,54/128 1,77/64 1,77/64
CamocrosiTebHast padora (CP) 3,78/136 2,44/88 1,34/48
CamocTosITeIbHOE U3YUYCHUE Pa3- 378/136 5 44/88 1.34/48
JIEJIOB TUCIIUILIMHEI ' ' '
OK3aMeH 2[72 1/36 1/36
KonrakTHas pabota — IpOMEKY- 0.4 0.4
TOYHAsA aTTECTAIUS ! !
[ToaroroBka K SK3aMeHY 35,6 35,6
Bupa konTpos: IK3aMeH
. Bcero 1 cemectp 2 ceMecTp
Brat yuebnoit paboret 3a4. eJ1./aKk. yac 3au4. ea./actp. yac | 3a4. ex.factp. yac
A S 12/324 7/189 5/135
IJIMHBI 10 Y4e0HOMY ILJIAHY
Konrakrnasn padora — ayuu- 6,22/168 3,56/96 2,66/72
TOPHbIE 3AHATHS: ’ ’ ’
Jlexuuu (JIek) 1,78/48 0,89/24 0,89/24
[Ipaktuueckue 3anstus (I13) 0,89/24 0,89/24 -
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Jlabopatopusbie 3ausTus (J1ab) 3,54/96 1,77/48 1,77/48
CamocrositesbHas padora (CP) 3,78/102 2,44/66 1,34/36
CaMocTosITeIbHOE H3YUCHUE Pa3-
N —— 3,78/102 2,44/66 1,34/36
JK3aMeH 2/54 1/27 1/27
KonrakTHas pabora — mpomMexy- 03 03
TOYHAs aTTECTALUs ' '
[ToaroroBka K 3K3aMeHy 26,7 26,7
Bupa konTpoJisi: 3K3aMeH

AHHOTaUus padoyeil MPOrpaMMsbl IMCIUTLIMHBI
«Oprannueckas xumus» (51.5.09)

1. Heab JMCHUIIMHBI — IPUOOPETEHHE CTYJCHTaMHU 3HAHUHA O CTPOEHHM OPraHUYECKHX
COEJIMHEHUI, OCHOBHBIX XMMHYECKMX CBOWCTBAX Pa3jMUYHBIX KJIACCOB OPraHMYECKHX COEIAMHE-
HUM 1 METO/1aX UX MOJIyYeHHs], KaK IPOMBIIUICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabTate u3y4eHUs AUCHMIIIMHBI CTYIEHT JOJI2KEH:

Ob6aadams cneayoIMMU 001enpodecCUOHATBHBIMU KOMIIETEHLIUAMU:

— CIIOCOOHOCTBIO K caMOOpraHu3anuu u camoodpasosanuto (OK-7);

—CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JMCIUILIAH B ipodeccuonansHoi nesirenbaoctr (OI1K-1);

— FOTOBHOCTBIO HCIIOJIb30BaTh 3HAHMUSA O COBPEMEHHOH (M3MYecKOil KapTuHE MHpa, Ipo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUM BEIIECTBA JJISl IIOHUMAHUS OKPY’Kako-
mero Mupa u siBinenui npupost (OI1K-2);

— FOTOBHOCTBIO MCHOJIb30BaTh 3HAHUS O CTPOCHHUH BEILIECTBA, IPUPOJIE XUMUUECKON CBA3H
B Pa3JIMYHBIX KJIACCAX XMMMYECKUX COCJAMHEHHH JJIs MOHMMaHUsS CBOIMCTB MaTepHajoB U MeXa-
HH3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B OKpyskaromem mupe (OTTK-3);

3nams:

— TEOPETUYECKHE OCHOBBI CTPOCHHS U CBOMCTB Pa3IMUHbIX KJIACCOB OPraHMYECKHX COEIH-
HEHMUI;

— CIIOCOOBI MOTYYEHHS] 1 XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX COEeIH-
HEHMUI;

— OCHOBHBIE MEXaHU3MbI IPOTEKAHNUS OPraHUYECKUX PEaKIIMiA;

Ymemu:

— MPUMEHSATh TEOPETUUECKHUE 3HAHUS JUIsl CUHTE3a OPraHMYECKUX COEIMHEHUHN pa3IMuHbIX
KJIACCOB;

— aHaAJIN3UPOBATh U MPE/ICKa3bIBaTh PEaKIIMOHHbBIE CBOWCTBA OPraHUUECKUX COCUHEHMI;

— COCTaBIIAATh CXEMbI CHHTE3a OPraHMUYECKUX COECMHEHUH, 3aJaHHOTO CTPOEHMUS;

Braoemy:

— OCHOBaMHU HOMEHKJIATYphl M KJIAaCCU(PUKALIUN OPTaHUUECKUX COETUHEHNH;

— OCHOBHBIMH TE€OPETUYECKUMH TPEACTABICHUSIMHI B OPTaHUYECKON XUMUH;

— HaBbIKAMH 00OCHOBaHUs pallMOHAJIBHBIX CIIOCOOOB MOJIyUYE€HUS] OPraHUYECKUX BEIIECTB.

3. KpaTtkoe cogep:xanue JUCUMILIHHBI

I"anorenonpousBoausle. Knaccudukauusa. Homenknarypa. AnKwiI- ¥ auIMITaloreHu-
Jpl.apoMatudeckue rajgoreHunbl. M3omepus. Homenkiarypa. Crioco6sl nomyuenus. [Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOe cTpoeHue. dusnueckue cBoiicTBa. Peakiun HyKI€OQUIBLHOIO 3aMme-
mieHust U otieruieHus. [loHaTHe HYKIICOPHUIBHOCTH M OCHOBHOCTH peareHToB. AMOWICHTHBIC
HYKJICO(DUIIbHBIE peareHTHI.

DNeMEHTOOpraHNYeCKHe COEeAUHEHUs. THUIbI CBSA3EH B AJIIEMEHTOPraHUYECKUX COEIMHE-
HUsIX. CriocoObl MOMy4YeHusl JIUTUH- U MarHUHopraHuyeckux coequHeHui. Peakius ['punbspa,
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MexaHu3M. Peakuuu ¢ kapOOHUIBHBIMU coeTuHEHUSIMU. [10ynOpBOAHUKY U HAHOAJIEKTPOHHKA
Ha OCHOBE OPTaHUYCKUX COCIUHEHUN.

Cruptel. ®enonsl. [Ipocteie 2¢upsl. DnokcucoenHeHNus. ATbAeruabl, KeToHbl. Kapoo-
HOBBIE KMCJIOTBI U UX IPOU3BOJIHBIE. B KaXKI0M Kilacce pacCMaTpUBarOTCs CIEAYIOIINE PA3AEbl:
U30MepUsl, HOMEHKJIATypa, PU3nYecKue U XMMHYECKHUEe CBOMCTBA, CIIOCOObI monyueHus. Mexa-
HU3MBI PEAKIIHM.

Kap6oHoBbIe KUCIOTHI U UX IPOU3BOJHBIE. B KaI0M Kilacce paccMaTpHUBAIOTCS CIEAy-
IOIIHE pa3ZieNbl: H30MEpHs, HOMEHKIIATYpa, (pu3nyecKkue 1 XUMUIECKHE CBOMCTBA, CIIOCOOBI IO-
TydeHus. MexaHu3Mbl peaKiuid.

Manonossiit 3¢up. Ilomyuenne. Ctpoenne, CH-KucnotHocTs. Peaknuu konaeHcanuu
MaJIOHOBOTO 3(upa W MAJOHOBOM KHUCJIOTHI C albleTUIaMH. AMUHOKHUCIOTHL. J[MKapOOHOBBIC
KHUCJIOTHI.

A3zorconepkaue coenuHeHus. Hurtpocoenunenus. AMuHbl. B Kaxkaom kiacce pac-
CMaTPUBAIOTCS CIEAYIOIINUE Pa3leibl: U30MepHs, HOMEHKIATypa, (GU3HUecKue U XUMUYECKUE
CBOICTBa, CIIOCOOBI MOJTy4eHUsl. MeXaHU3Mbl peaklni.

A3a- 1 1Ma30COoeIMHEHUS

[Tomyyenue nuazocoeAMHEHUN peakUueld TUa30TUPOBAHUS: YCIOBHS IIPOBEJICHUS peak-
v U MexaHusMm. dusnueckue cBoicTBa. XUMHUYECKHE CBOMCTBA. IlonyyeHue n npuMeHeHue
A30COCIMHEHU .

4. O0beM yueOHOH TUCHHILJIMHBI

o B 3auernbIx emn- | B akagemudeckux
Bun yuebHoit paboTbl
HUTAX Jacax
O01mas TpyA0eMKOCTb AN CHUNITTHHBI 3 108
1o Y4eOHOMY IJIAHY
KonTakTHas padora — ayiuTOpHbIEe 3aHs- 1,3 48
THS:
Jlexmm (Jlek) 0,4 16
[Tpaktnyeckue 3anstus (I13) 0,9 32
CamocrositeibHas padora (CP): 1,7 60
KonTakTHas camocrosiTenpHas pabota 0,4
CaMocToATeTbHOE N3YUYCHHE PA3CIIOB JIUC- 59,6
ITUTUIMHBI
Bua konTpos: 3a4deT ¢ OLEHKOM
Brj yueGHOH paboTs! B 3aueTHbIX equ- | B actpoHomuue-
HUIAX CKHX. yacax
O0mas Tpya0eMKOCTb AN CHUIITTHHBI 3 81
1o yueOHOMY ILIAHY
KonTakTHas padora — ayaiuTopHble 3aHs- 13 36
THS:
Jlexmm (Jlek) 0,4 12
[Ipaktuueckue 3ansatus (I113) 0,9 24
CamocrositesnbHas padora (CP): 1,7 45
KonTakTHas camocTosiTennpHasi paboTta 0,3
CamocTosTenbHOe U3YUEeHUE Pa3/IesiOB TUC- 447
[UTUTAHB] '
Bua koHTpOJIA: 3a4eT ¢ OLEHKOI

AHHOTanus padoveil NPOrpaMMbl JUCHUNIMHBI
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«Dusznueckas xumus» (651.5.10)

1. Heab AMCUMIIMHBI — PACKPBITH CMBICI OCHOBHBIX 3aKOHOB, YIPABJISIOIIUX XOJIOM XH-
MHUYECKOro Ipoliecca, MoKa3aTh 00JIacTH MPUIIOKEHUS ATHUX 3aKOHOB U HAY4YUTh CTYACHTa Ipa-
MOTHO MIPUMEHSATH UX MPH PEIICHUH KOHKPETHBIX TEOPETUYECKHUX M MPAKTUYECKUX 3a7a4.

2. B pesyabTare nzyuenns kypca «@Pu3n4eckoil XMMHI» CTYACHT JOJIAKEH:

Obaaoams crienyromumMu odmienpodeccruonanbapiMu Komnerennusmu (OI1K):

—  CIIOCOOHOCTBIO M TOTOBHOCTH MCIIOJBH30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JIUC-
LUILTHH B IpodeccronansHoi aeatensaoctu (OITK-1);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O COBPEMEHHON (PM3NUYECKON KapTUHE MUpPa, IPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHUH BEIECTBA JJIsl IOHUMAaHHS OKPY KaroIle-
ro mupa u sBiaeHuii mpupoasl (OITK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHHWE O CTPOCHUHU BEILECTBA, MIPUPOJA XUMHUECKON CBS3U B
pa3IMYHBIX KJIaccaX XUMUYECKUX COCTUHEHUH I IOHUMaHHS CBOWCTB MaTEpUAIIOB U Me-
XaHU3Ma XMMHUYECKHUX MPOIECCOB, IMPOTEKAIOIIUX B OKpyskaroiieM Mupe (OITK-3).

3uams:

— OCHOBHBIE 3aKOHBI (PU3UYECKON XWMHUH, B3aMMOCBS3b (U3NIECKUX M XMMHUYECKUX XapaKTe-
PHUCTHUK Ipoliecca;

— IIyTH OIpeJesieHHs] BAKHEHIINX XapaKTePUCTUK XUMHUECKOT0 paBHOBECHS (KOHCTAHTHI PaB-
HOBECHS, PABHOBECHOTO BBIXOJ/Ia MPOIYKTA, CTEIICHU MPEBPALICHUS MCXOIHBIX BEIIECCTB) U
BJIMSIHUSL PA3JIMYHBIX (PAKTOPOB HA CMEIEHUE XMMUYECKOTO PABHOBECHS;

— YCJIOBHUS yCTaHOBJICHHs ()a30BBIX PAaBHOBECHI B OJHO- U MHOTOKOMIIOHEHTHBIX CHUCTEMax,
BO3MOYKHOCTH Pa3JIEICHHUS CIIOKHBIX CUCTEM Ha COCTABIISIONINE KOMITOHEHTHI,

— TepMOJAMHAMUYECKOE OMMCAHUE CBOMCTB HI€aJIbHBIX U HEUIEAIbHBIX PACTBOPOB, MOAXO/IbI K
HAXOKJICHUIO MapLHUAIbHBIX MOJIIPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymemn:

— TPUMEHATh TEOPETUUECKHUE 3HAHUS U HKCIEPUMEHTAIbHbIE METOJIbl UCCIIEAOBAaHUS (pu3Hnye-
CKOM XMMHUU TIPU pelIeHUH NMPpo(hecCHOHAIBHBIX 3a/1a4;

— TIPOBOAWTH TEPMOJMHAMHUYECKUE PACUETHI, OCYIIECTBIIATh aHAIN3 W Ha OCHOBE ITOTO JIeaTh
000CHOBAaHHBIE BBIBOJIBI;

— TIpe/ACKa3bIBaTh M HAXOIHUTh ONTHMAJbHBIE YCIOBHS NMPOBEACHHUS XUMHUECKOTO Ipolecca ¢
IENTBI0 TIOYYCHUST MAaKCUMAJIbHO BO3MOKHOTO BBIX0/Ia MHTEPECYIOMIETO POIYKTa;

— TPEICTaBIATHh JAaHHBIE JaOOPAaTOPHOTO HCCielnoBaHUS B rpaduyeckoil dopMe U Ha OCHOBE
MOJYYEHHBIX 3aBUCHUMOCTEH OINpeNeNsaTh COOTBETCTBYIOIIME TEPMOAMHAMUYECKUE U KHUHE-

TUYECKHE XapPAKTEPUCTUKN XUMUIECKOH CHCTEMBI H XHMUYECKOTO TTPOIIeCcca;

— TPOBOAWUTH aHANU3 M KPUTHUECKH OLIEHWBATH IMOJTYYEHHbIE SKCIIEPUMEHTANbHBIE JaHHBIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaoempy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETUYECKUX METOI0B (DU3MUECKON XUMHHU ISl PELIeHHs] KOH-
KPETHBIX HCCIIEeI0BATEIbCKHX 3a/1a4;

— HaBBIKAMH ONPEACIICHHUS COCTOSIHHS PAaBHOBECHS W CaMOIPOHM3BOJHHOTO HAIIPABIICHHS XU-
MHUYECKOTO MPOoIIecca;

— npuemMaMu oO0pabOTKH MOJyUYEHHBIX ONBITHBIX JAHHBIX JUIS BBISIBJICHUS U yCTAHOBIICHHS B3a-
UMOCBSI3eH MEXIY TePMOJUHAMUYECKIMH CBOWCTBAMH U (U3NYECKHMHU NTapaMeTpaMH Ipo-
ecca;

— 3HAHMUAMU OCHOBHBIX 3aKOHOB ()M3MYECKONW XMMHHU Ui COJAEP’KATeNbHOW WHTEepHpeTaluu
TEPMOJIMHAMHYECKUX PACUETOB;

3. Kpatkoe cogep:kanue TuCUHIIAHBI
Xumuyeckasi TepMOANHAMMKA. 1-bIif ¥ 2-0l 3aKOHBI TEPMOJAUHAMUKH, rocTyinar [lnan-
Ka. B3aumMocBs3b TEIIOTHI, pabOTHl M U3MEHEHUS BHYTPEHHEW SHEPTUU B MPOLIECCaX ¢ y4acTHEM
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uaeanbHOro rasa. TemnoémkocTs TBEPABIX. KuAKUX M ra3000pa3HbIX BEIECTB. TepMOXUMUSL.
Brruncnenue TemnoBbix 3 ()EeKTOB XMMUYECKHX peakUuid, IporeccoB (a3oBbIX MEPEX0I0B, pac-
TBOPEHMSI U IPYTUX (QU3NKO-XUMHUYECKHUX ITpoueccoB. DHeprus 'udoca u sneprus I'enbMrosbua
KaK KpUTEPHH HalpaBJICHUS XUMHUYECKOro mporecca. Pacuér aGcomtoTHOM sHTponuu. XUMUUe-
cKkoe paBHOBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHS M METOIBI €€ pacu€ra U HKCIEPUMEH-
TaJbHOTO OmpenencHus. PaBHOBECHBIM BBIXOJ INPOAYKTA, BIMSIHHUE AABJICHUSA, TEMIEPaTyphl,
IPUMECH MHEPTHOrO ra3a Ha paBHOBECHBIH BBIXOJ. YpaBHEHHs M30TepMbl U H300apbl Bant-
Fodpda. Cratuctuyeckas TepMoauHamuka. Pacu€r TepmoamHamuueckux (yHKIHMA Ha Oase
IIPEJICTAaBICHUNA O CyMME 110 COCTOSTHUSIM.

®a3oBble paBHOBeCHS B 0JHOKOMIIOHEHTHBIX cucTeMax. Pa3zoBbie nepexoas! U ¢dazo-
Bas [@arpaMma COCTOSIHUSA JUIsl OJHOKOMIIOHEHTHBIX cUcTeM. TpoiHas Touka. YpaBHeHue Kiia-
nepona-Knaysuyca. 3aBUCMMOCTb JaBJIEHUSI HACBILIEHHOIO Mapa oT TemnepaTypsl. Onpenene-
HUE TepMoJIMHaMu4eckuX (PyHKUUN nporecca (pasoBoro nepexona. Kpuruueckas remneparypa.

TepMmonnHamuueckasi Teopusi pacTBopoB. Kinaccudukamus pactBopoB. CriocoObl BbI-
paxkeHust coctaBa pactBopa. [lapruanbHbie MoIspHbIE BeJIMYUHBL. Y paBHeHUs ['106ca-/{torema.
Wneanbuble pacTBopbl. TepmoauHaMuyeckue (pyHKIUM CMELISHUs Ul MICaIbHBIX PacTBOPOB,
3akoH Payns. [IpenenbHo-pa3baBieHHble pacTBOpLI, 3akoH ['eHpu. HenneanbHbie pacTBOpSHI, MO-
JIO’KUTEIIBHBIE U OTPULIATEIIbHBIC OTKIOHEHUS OT 3aKoHa Payins. TepMmoaunaMuyeckoe onucanue
HEUICAJIbHBIX PACTBOPOB, aKTUBHOCTh, KO3(PUIMEHT akTUBHOCTH. KosMraTuBHbIE CBONCTBA
pPacTBOPOB HEJNETYyUuX BEIIECTB B JieTyueM pacTtBopurene. Kpuockomnus, 30ymnmuockonus. Oc-
MOC, OCMOTHUYECKOE JIABJICHHE.

®a3oBbl¢ PABHOBECHS B MHOTOKOMIIOHEHTHBIX cHcTemax. /luarpammsl «aaBiieHUE-
COCTaB», «TEMIIEPAaTypa-COCTaB», «COCTaB Mapa-COCTaB KUIAKOCTWU» JUI1 MJICAIbHBIX U HEUJE-
aJIbHBIX pacTBOpoB. 3akoHbl ['n66ca-KonoBanoBa, Azeorpomnusi. PU3NKO-XUMHUUYECKHE OCHOBBI
paszeneHus KUAKUX cMmecell, pexktupukanus. OU3NKO-XUMUYECKUH M TEPMHUECKUM aHaIM3.
Pasznuunble THIBI TUarpaMM IUIaBKOCTH. DBTeKTHKA. [IpaBuiio (a3 u mpaBuiio peryara.

4. O0beM y4eOHOH JUCHHILJIMHBI

. B 3aUETHBIX €U~
Bunet yueOHOI paboTh B aKaJieM. yacax
HUTAX
O01as TpyA0eMKOCTh JMCHHUILIUHBI 110 Y4eO0HOMY 50 180
IUIAHY '
KonTtakTHasi paboTa — ayiuTOPHbIE 3aHATHS 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaktryeckue 3anstus (I13) 0,89 32
Camocrositesnnas pa6ora (CP): 2,22 80
CaMocCTOsTeThHOE H3YUYCHHE PA3/IeTIOB TUCIIUTUIMHBI 2,22 80
JK3aMeH 1 36
KoHrtakTHas paboTta — mpomMeXyTodHasi aTTeCTaIus 0,4
[TonroToBKa K 9K3aMeHy 35,6
Buja konTpoOJIS: JIK3aMeH
Bib! yae6Hoi paGoTs! B 3aUETHBIX €IU- | B aCTPOHOM. Ya-
HUTAX cax
OO0mas Tpy10eMKOCTh JUCHUIIIUHBI 110 Y4eOHOMY 50 135
IUIAHY ’
KonTtakTHasi pa6oTa — ayAuTOPHbIE 3aHATHS: 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktryeckue 3ansatus (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMOCTOSITETbHOE U3YUYEHUE Pa3JIeNIOB TUCIIUIUIMHBI 2,22 60
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IK3aMeH 1 27

KonTtakTHas paboTa — MpOMeKyTOUYHAsL aTTECTAIHS 0,3

[ToaroToBKa K 9K3aMeHY 26,7
Bujx koHTpOJS: IK3aMeH

AHHOTaIUs padoyeil NPOrpaMmMbl JTUCUHUIIIIMHBI
«Komnougnas xumusn» (b1.b.11)

1. Heab 1uCcOUIUIMHBI — 03HAKOMIJIEHHUE CTYAEHTOB C OCHOBAMHU TEPMOJIMHAMUKH I10-
BEPXHOCTHBIX SIBJICHUH, CTIOCOOAMU TIOJTyYCHHS M BAXKHEHIITMMU CBOMCTBAMHU JTUCIIEPCHBIX CH-
CTEM.

2. B pe3ysabTaTe M3y4YeHUus1 AUCHHUILINHBI CTYIEHT J0JIKEH
oonadamsp cnenyromumu obuenpodeccuonanbabiMu komneteruusmu (OI1K):

—  CIOCOOHOCTBIO M TOTOBHOCTH MCITIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JHC-
UILTHH B ipodeccnonanbHoi nesitenbaoct (OT1K-1);

—  TOTOBHOCTBIO UCIIOJIb30BATh 3HAHMS O COBPEMEHHOM (PU3NYECKON KapTUHE MUPa, IPOCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOSHUH BEIIECTBA JUIsl MIOHUMAHHUS OKPYKaIOIle-
ro mupa u sBiaeHui npupoas (OITK-2);

— TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHME O CTPOCHUM BELIECTBA, IPUPOJA XUMUUYECKON CBSA3U B
Pa3JIMYHBIX KJIACCAX XMMUYECKUX COCIMHEHHH Il MOHUMAaHUsI CBOMCTB MaTepHUalioB U Me-
XaHU3Ma XMMHUYECKHUX MPOIECCOB, IPOTEKAIOIIUX B OKpyskaromieM Mupe (OITK-3).
3HaAMmMb:

OCHOBHBIE MOHATHUS U COOTHOILIEHUS TEPMOAMHAMUKH MIOBEPXHOCTHBIX ABJICHUH (TEpMO-
JMHAMUKA TTOBEPXHOCTHOTO CJIOS; aJre3us, CMaYuBaHUE U PACTEKaHUE KUJKOCTEH; Tucnepc-
HOCTb U TEPMOJMHAMUYECKUE CBOMCTBA TEJI; aICOPOLIMsI ra30B U IMapOB, aICOPOLIMSI U3 PACTBO-
poB);

OCHOBHBIE METO/IbI ITOTYUYEHUS JUCIIEPCHBIX CUCTEM;

OCHOBHBIE CBOMCTBA IUCTIEPCHBIX CUCTEM (3JIEKTPOIIOBEPXHOCTHBIE CBOMCTBA; KHHETHUYE-
CKHE M ONTUYECKHUE CBOMCTBA; CBOICTBA PACTBOPOB KOJUIOMIHBIX MOBEPXHOCTHO-aKTUBHBIX BE-
IECTB);

OCHOBHBI€ MTOHATHSA U COOTHOLIEHUSI TEOPUM arperaTuBHOW YCTOMUMBOCTH U KOAryJIALIMH
T0()OOHBIX TUCTIEPCHBIX CUCTEM;

OCHOBHBIE 3aKOHOMEPHOCTH CTPYKTYPOOOPa30BaHHUs U PEOJIOTHYECKHE CBOMCTBA JUCTIepC-
HBIX CHCTEM;

ymemo:

MIPOBOJIUTH PACUYETHI C UCIIOJIB30BAHUEM OCHOBHBIX COOTHOIIEHUHN TEPMOMHAMUKH TI0-
BEPXHOCTHBIX SIBJIEHUM U pacu€Thl OCHOBHBIX XapaKTEPUCTUK TUCIIEPCHBIX CUCTEM;

enademsy:

METOJIaMU U3MEPEHHsI TOBEPXHOCTHOT'O HATSKEHHUSI, KPa€BOTO YIJIa, BETUYUHBI aJICOPOIIII
U yJeJIbHOU MOBEPXHOCTH, BA3KOCTH, KPUTUUYECKOW KOHIIEHTPAIIMN MHULIEIUIO00pa30BaHus, dJICK-
TPOKMHETUYECKOIO TMOTEHIIMANIa; METOJaMHU NPOBEICHUS AMCHEPCHOHHOIO aHallh3a, CUHTE3a
JIUCTIEPCHBIX CUCTEM U OIICHKU UX arperaTUBHON YCTOWYMBOCTH.

3. Kparkoe conepxxanue 1M CUMILTHHBI

Mopyns 1. IIpeaMer u mpu3Haku 0OBEKTOB KOJUIOUTHON XUMHUH

Konnougnas Xxumus - Hayka O OBEPXHOCTHBIX SIBJICHUSX M JUCHEPCHBIX cuctemax. Oc-
HOBHBIC MPU3HAKU TUCIEPCHBIX CUCTEM - TE€TEPOTr€HHOCTh M JIUCIIEPCHOCTH; MOBEPXHOCTHAS
SHEPrusl; KOJINYECTBEHHbIE XapaKTepUCTUKU AucrepcHocTu. Kimaccuduxamus TucnepcHbIX cH-
CTEM.

Monyns 2. TepMoauHaMuKa HOBEPXHOCTHBIX SBJICHUN

OOmrast XxapakTepuCTUKa MOBEPXHOCTHOW sHepruu. [loBepXxHOCTHOE HaTsKEHUE. YpaBHe-
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Hue ['mb6ca-I'enpbmrombiia sl BHYTPEHHEH yAETbHON MOBEPXHOCTHON SHEPTrUH (IOJTHOM TO-
BEPXHOCTHOMN HEPIHH).

Meron n36siTKOB ['M06Cca. dyHnamenTanpHOE ancopOnronHoe ypaBHeHue ['n66ca. YacT-
HOEe BbIpakeHue ypaBHeHHUs ['n606ca. I1oBepXHOCTHO-aKTHBHbBIE M MOBEPXHOCTHO-MHAKTHBHBIC
BELICCTBA.

Anresus u xore3us. YpasHenue [lroripe mig pabotsl aare3un. CmaunBanue, 3akoH FOHra.
VYpasuenue [ronpe-lOnra. Pacrekanue xuakoctel, KodhdHUIHEHT pacTekaHus 1o ['apkuHCY.
Dddext Mapanronu, mpaBuiIo AHTOHOBA.

ITpaBuno ¢a3 ['m66ca u aucnepcHocTs. BiausiHue KpUBHU3HBI TOBEPXHOCTH HAa BHYTPEHHEE
nasiienue ten (ypaBHenue Jlamnaca). Kanumnspusle sBnenus. YpasHenue KenbBuna. Biusinue
JUCIIEPCHOCTH Ha PaCTBOPUMOCTb, KOHCTAHTY PaBHOBECHUSI XMMHUECKON peakluu, TEMIepaTrypy
¢azoBoro nepexona.

MeTtopl OTy4YeHUs! TUCIEPCHBIX cucTeM. Y paBHeHue PeOunaepa /s paboThl aucnepru-
poBanus. Ddpdext Pebunaepa. 'omorennas u rereporeHHasl KonaeHcanus. Jueprust ' uo6oca o6-
pazoBaHus 3apojpiiia HOBOM ¢a3bl. KuHetnka o6pa3oBaHus HOBOU (a3bl.

Monynb 3. AncopOLuoHHBIE paBHOBECHS

[Ipupona ancopOUUMOHHBIX CHII. AJICOpOIMS ra30B U MapOB HAa OJJHOPOJIHOMN MOBEPXHOCTH.
3akoH ['enpu. Monens u ypaBHenue Jlenrmiopa. Teopust monumonexyssipHoi agcopouuu bpy-
Hayapa, OmmeTa, Temnepa (BOT). Onpenenenue yneabHo# moBepxHOCTH MeToioM BOT.

AncopOrust ra30B M apoB Ha MOPUCTBIX MaTepuanax. Knaccupukanus nop no JlyOununy.
Teopust kanuuIgpHON KOHJIeHcalu. Pacuer nnTerpanbHoi U quddepeHnaaIbHON KPUBBIX pac-
npezeneHust oobema mop 1Mo pazMepam.

Ancopbuust Ha MUKpOHOpUCTbIX MaTtepuanax. [lorenuuanbhas teopus [lonsuu. Xapak-
TepUCTHUYECKas KpuBas ajacopouuu. O6001eHHoe ypaBHeHne Teopur JlyOouHuHa o0beMHOro 3a-
MOJIHEHUS] MUKpPOIIOp, ypaBHeHue JlyOununHa - PagymikeBuya.

AncopOriusi MOBEepXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuio rokno - TpayOe. 3aBUCUMOCTD
MTOBEPXHOCTHOTO HATSHKEHUS OT COCTaBa pacTBopa. YpaBHeHue IIIMIMKOBCKOTO. YpaBHEHUS CO-
CTOSIHUS Ta3000pa3HBIX MOBEPXHOCTHHIX (aICOPOLIMOHHBIX) MIEHOK. Beck JIenrmiopa.

Monynb 4. DneKTpudecKue IBJICHUS Ha TOBEPXHOCTH

Mexanu3mbl 00pazoBaHus ABOMHOTO anekTpudeckoro cnost (I2C). Ypasuenus Jlunmma-
Ha. DneKkTpokanwuisipHsle Kpusble. Teopun crpoenus [IOC. Pemenue ypaBHenus Ilyaccona-
Bonbumana s quddysnoit wactu 19C. ADC no teopuu IlItepHa, nepesapsiika HOBEpXHOCTH.

DJIEKTPOKMHETUYECKHUE SIBJICHUS, IEKTPOKMHETUYECKUN NMOTEHIMaN. YpaBHeHue ['enbpm-
rojibia-CMOITyXOBCKOTO /IS 3JIEKTPOOCMOca U 3JIeKTpodopesa.

Monyns 5. Kunetnueckne cBONCTBA TUCIIEPCHBIX CUCTEM

CBs3b CKOPOCTH OCaXIEHUS YacTHUI] C UX pa3MepoM. YClIoBHs coOoieHns 3akoHa CTOK-
ca. CeqMMEHTalMOHHBIN aHAJIN3 MOJIUANCIEPCHBIX cucTeM. KpuBble pacnpenenenns 4acTull 1Mo
pasmepam. IIpupona OpoyHOBCKOro ABMKEHHs. 3akoH OiHmTelHa - Cmomyxosckoro. Cren-
CTBUSI U3 TEOPUU OpPOYHOBCKOTO nBIKeHHS. CeauMeHTannoHHO-IU(Gy3MOHHOE paBHOBECHE,
TUIICOMETPUUYECKUN 3aKOH.

Monynb 6. ArperatuBHasi yCTOWYMBOCTD M KOATryJIsILUs JUCIIEPCHBIX CUCTEM

CenuMeHTallMOHHAS U arperaTuBHas yCToHunMBOCTU cucteM. JInodunbHble U 11MopoOHbIE
cuctembl. Kputepuit nmuodunsnoctu no Pebunpepy-lllykuny. JInodunbHble AucnepcHble CH-
crembl. Knmaccudukanus moBepXHOCTHO-aKTHUBHBIX BeIIeCTB. TepMOAMHAMHUKA U MEXaHU3M MH-
nemtoodpazopanusa. Ctpoenune munenn [TAB. ComoOunuzanus. Kputnueckas KoHIEHTpanus
MUIIEIUI000pa30BaHMsI, METOBI €€ OTIPEIeICHUSI.

JInodobubIe nucniepcHble cucTeMbl. PaKTOPBI YCTOWYMBOCTH JTUOPOOHBIX cUCTEeM. BhICT-
pas u MeaJieHHas koaryssinus. Kunetuka koaryssnuu 1o CMOIyX0OBCKOMY. 3aBUCMMOCTD YUCIIA
YaCcTHI[ Pa3HOro mopsjaka oT BpeMeHW. OCHOBHBIE MOJOXKEeHUs Teopuu J[lepsaruna, Jlannay,
®epges, OBepbeka (JJIPO). PacknuHuBaromiee gaBieHHe U ero cocrapistomue. O61mee ypas-
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HEHHUE JUIsl DHEPIruu B3aWMOJCHUCTBUSA AMCIEPCHBIX 4dacTHll. IloTeHIManpHbBIe KPUBBIE B3aMMO-
Jercreus dyactul. HeWTpanu3zanvoHHas U KOHLEHTpaUMOHHAas koaryssuus. [Ipasuno Hlynsne-
lapam.

Monyns 7. CTpyKTypooOpa3oBaHHE U CTPYKTYPHO-MEXaHUYECKHE CBOWCTBA TUCTIEPCHBIX CH-
CTEM

Tumbl cTpyKTyp, 00pa3yIOMMXCsl B AUCIIEPCHBIX CHCTeMaX. B3auMOCBs3b MEXIY BHIOM
MOTEHITUAIBHOM KpUBOW B3aummojiericTBusl yactuil (mo Teopuu JAJIDO) u TUIIOM BO3HHKAIOIIHUX
CTPYKTYyp. KoarysssiMOHHO-TUKCOTPOITHBIE U KOHJEHCALMOHHO-KPUCTAIIIN3ALIMOHHBIE CTPYKTY-
PBL.

Peosornueckuii MeTOn MCCIeAOBaHUS AUCIEPCHBIX cUCTeM. OCHOBHBIE MOHATUSA U HJE-
aJbHBIEC 3aKOHBI PEOJIOrUU. MOIeIMpOBAHNE PEOJIOTHYECKUX CBOMCTB TEI.

Knaccudukanus TUCHEPCHBIX CHCTEM IO CTPYKTYPHO-MEXaHMYECKHUM CBoOWcTBaM. Bss-
KOCTb HJIKMX arperaTUBHO YCTONUYMBBIX JUCIEPCHBIX CUCTEM. Y paBHeHUs DifHiuTeiiHa, [1Tay-
nuHrepa, Mapka - XayBuHka. Peosiornueckue CBOWCTBa CTPYKTYpPUPOBAHHBIX KUIKOOOPA3HBIX U
TBEPA000Pa3HBIX CUCTEM.

4. O0beM yueOHOH TUCHHIINHBI

. B 3a4eTHBIX B akaneMmuyeckux
Buabl yueOHol padoThI
eIMHHIAX yacax

OO0mas Tpy10€eMKOCTb 1M CHUILTHHBI 5 180

1o y4eOHOMY IJIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 64
Jlexuu (JIek) 0,89 32
Jlaboparopusie 3austus (J1aod) 0,89 32
CamocrositesbHas: padora (CP) 2,22 80
[ToaroToBka K 1a00paTopHBIM paboTam 1,11 40
CaMOCTOSATETbHOE N3YUYCHHE Pa3/IeNIOB JUCITUTUTHHBI 1,11 40
JK3aMeH 1 36
KoHTakTHas paboTa — MPOMEXKYTOUYHAS ATTECTAIHS 0,4
[ToaroToBKa K 9K3aMeHY 35,6

Buja koHTpoOJIS: JIK3aMeH
. B 3a4eTHBIX B acrponomuue-
Buabl yueOHoit padoTsl
eTMHUIIAX CKHX yacax

Oo0mast Tpy10eMKOCTb TUCHHUILITHHBI 5 135

10 y4eOHOMY ILIAHY
KoHnTakTHasi paboTa — ayAuTOPHbIE 3aHATHS: 1,78 48
Ulexrmm (Jlek) 0,89 24
JlabopaTopHsie 3ausatus (J1ab) 0,89 24
CamocrositeibHas padora (CP) 2,22 60
[ToaroroBka K 1a00paTOpHBIM paboTaM 1,11 30
CaMoCTOSTETbHOE U3YUYCHHE Pa3/IeNIOB JUCITUTUIMHBI 1,11 30
JK3aMeH 1 27
KoHTakTHast paboTa — MPOMEKYTOUHAST ATTECTAIHSI 0,3
[TonroroBka K 9K3aMEHY 26,7

Bua konTpoJIsi: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«AHamMTHYeCKasi XUMUS ¥ QU3NKO-XUMHUYecKre MeToabl aHaau3a» (b1.b.12)
1. leab TUCHUIJIMHBI - TPHOOpETEeHNE 00YJAIOITUMHUCS 3HAHUIA 110 OCHOBHBIM T'PYIIIIaM METO-
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JIOB XUMUYECKOTO aHajn3a, HauboJiee MHUPOKO MPUMEHIEMBIX B MPOMBIIUIEHHOCTH U UCCIIEN0-
BaTENLCKOM paboTe, a TakKe KOMIIETCHINH, HEOOXOIMMBIX XMMUKaM-TEXHOJIOraM BCEX CIICIH-
AIbHOCTEH JIJIs pelieHus] KOHKPETHBIX 3a7]ad XMMHUYECKOT0 aHallnu3a.

2. TpeGoBanus K pe3yJibTATAM OCBOCHUSA IUCIUTIINHbBI

obaadams cnenyromumu odmenpodeccuonanbHbIMU KommneTeHusmu (OT1K):

- CIIOCOOHOCTBIO M TOTOBHOCTBIO HCIIOJIB30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JIHC-
LUILTHH B TpodeccronansHoi aestensaoctu (OIMK-1);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOCHUU BELIECTBA, IPUPOJE XUMUYECKON CBSI3U B pas-
JMYHBIX KJaccaxX XUMUYECKUX COCTUHEHHH Uil MOHUMaHUs CBOMCTB MaTEpUajoB U MEXaHU3Ma
XMMHUYECKHUX TPOLECCOB, IPOTEKAIOIIUX B OKpyskatomieM mupe (OI1K-3);

3HamMb:

OCHOBHBIE ITOHATHS, TEPMHUHBI, METObI ¥ IIPUEMBI KAUECTBEHHOI'O U KOJIMYECTBEHHOTO
XUMHYECKOI0 aHaju3a, TEOPUI0 XUMUYECKUX U (PU3HKO-XUMHUUECKUX METO/0B aHajau3a, MMPHUH-
IUITBI paOOTHl OCHOBHBIX MPUOOPOB B (PU3MKO-XUMUUYECKUX METOaX;

ymembp:

OPUMEHATh NMPUOOPETEHHBbIE MPAKTUYECKUE HABBIKM B NPOQPECCHOHAIBHOM AEATENbHOCTU IS
pelIeHNs KOHKPETHBIX 3a/1a4; BJIa/eTh: IOHUMaHUEM IieJiel U aJrOpUTMOB XMMHUYECKOIO aHaIH-
3a, CII0COOAMHU pPeIICHUs] aHAIUTUYECKUX 3aJ1ay, OLICHKON BO3MOXKHOCTEH Ka)KIO0ro MeToja aHa-
7133, OCHOBAMM METPOJIOTMYECKOIN OIIEHKU PE3yJIbTaTOB KOJIMYECTBEHHOIO XMMHUYECKOIro aHa-
n3a;

enademp:

MNOHUMAaHHMEM IIeJIed U aJIrOPUTMOB XMMUYECKOI'0 aHajIn3a, CIoco0aMu pelIeHus] aHATUTUYECKUX
3a/1a4, OLIEHKON BO3MOYKHOCTEH Ka)KI0ro METO/a aHajlnu3a, OCHOBAMU METPOJIOTUYECKON OLEHKU
pE3yJIbTaTOB KOJMYECTBEHHOTO XUMUYECKOT0 aHAJIN3a;

umemsy npeocmaegienue O €IUHON JIOTMKE XMMHUYECKOro aHaiu3a, 0 MHOrooOpa3uu METOJI0B
XMMHYECKOIO aHajJu3a U O KOHTPOJIE KadecTBa PE3yJbTaTOB KOJUYECTBEHHOTO XMMHYECKOIO
aHanM3a.

3. Coaep:xkanue TUCIHUNIMHBI

Beenenue. Ilonarue o0 ananutuyeckoil xumuu (AX) Kak o cucTeMe 3HAHUN, MO3BOJIAIOIIEH
YCTaHOBUTbH Ka4E€CTBEHHBII U KOJMYECTBEHHBIN COCTaB BellecTBa. 3ajauu AX. AHaIUTHUECKUN
CHUTHAJI KaK HOCHUTEIIb KAYECTBEHHON U KOJIMYECTBEHHON MH(popManmu 00 00bekTe aHanu3a. [lo-
HATHE 0 TPpoOooTOOpe U MpobonoaroToBke. OCHOBHbIE TpeOOBAHMUS, PEABSBISIEMbIE K METO1aM
XUMHYECKOI0 aHajiu3a. Y CJIOBUs BBIIIOJHEHUS ONpeesieHnid. AHanuThuueckas ¢popma, aHaIUTH-
YeCcKHe MPU3HAKU. AHAIUTHYECKHUE KIacCU(UKAIIMN KATHOHOB U @aHUOHOB.

Cucrematuueckuii u ApoOHbI aHann3. CoBpeMeHHbIE METO/bl MJIEHTU(UKALUU 3JIEMEHTOB U
coenquHeHnil. OpraHMYecKue aHAJUTHUECKUE PEareHThl B AHAIM3€ HEOPTaHWYECKUX BEIECTB.
PaBHOBecusl B aHATUTHUECKUX TOMOTEHHBIX U T€TePOreHHbIX cucTeMax. OCHOBHbBIE THUIIBI peak-
Ui, TpuMeHsAeMbIX B AX (KHCIOTHO-OCHOBHOE B3aUMOJEHCTBUE, OKHCIEHUE- BOCCTAHOBIICHHE,
KOMIUIEKCOOOpazoBaHue, ocaxjaeHue). OmnucaHue paBHOBECHS aHATUTUYECKUX peakluil ¢ mo-
MOIIbI0 KOHCTAHT PaBHOBECHUS. YUeT MOOOYHBIX PEAKIM C MOMOIIBIO allapaTa yYCIOBHBIX KOH-
CTaHT paBHOBecHus. Vcnonabp30BaHNE yCIOBHBIX KOHCTAHT PaBHOBECHS Ul ONTHMHU3AIMY aHAJIU-
TUYECKUX PEAKIMM U NMPaKTUYECKUX YCIOBUM MX BBINOIHEHHUA. OCHOBBI METO/I0B KOJINYECTBEH-
HOT'O XMMHUYECKOT0 aHajiu3a. MeToIpl KOJTMYECTBEHHOT0 aHalin3a. TpeOoBaHus, MpebsBIsIeMble
K XMMHYECKMM pEaKLUsM, UCIOIb3yEMBIM B XMMHUYECKOM aHalM3€. JTallbl KOJIUYECTBEHHOTO
aHanuza. [loHaTHe 0 rpaBUMETpUYECKOM aHalu3e. TeopeTuyeckiue OCHOBbI TUTPUMETPUUYECKOTO
ananu3a. [Ipuemsl TuTpoBanus. Pacuersl B TutpumMerpun. I'paduyeckoe oroOpaxkeHue mporecca
TuTpoBaHus. CKayoK TUTPOBAHUS, TOUKA SKBUBAJIEHTHOCTH, KOHEYHAasl Touka TUTpoBaHus. [lep-
BUYHbIC U BTOPUYHBIE CTaHAAPThl. METOA KUCIOTHO-OCHOBHOT'O TUTPOBaHUA. BbIOOp KHCIOTHO-
OCHOBHOTO uMHAMKaTopa. [lpumeps! onpenenenuii. MeToabl OKUCIUTEIHHO-BOCCTAHOBUTEIHHOTO
TUTpoBaHUsA. OKHUCIUTENBHO- BOCCTAHOBUTEIbHBIM NOTeHIMaN. DakTophl, BIMAIOIINAE HA €ro
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BeNMUMHY. Y paBHeHue HepHcra.

Iepmanranatomerpus. Mogomerpus. ONTAMU3AINS YCIOBUIl onpenenenus. MeTos KOMILIEK-
COHOMETPUUYECKOTO TUTpOBaHUA. OCOOCHHOCTH pPEaKIMii KOMIUIEKCOOOpa3oBaHus (XenaTooopa-
30BaHMs) MOHOB MeTauioB ¢ DJ[TA. BbiOop onTUManbHBIX YCIOBUH KOMIUIEKCOHOMETPUYECKO-
ro TUTPOBaHUsA. TUTpOBaHME MO METOAY OCAXICHHs. MeTposiorudeckas OLEHKa pe3yJIbTaToOB
aHanu3a. MHIuKaTOpHBIE M MHCTPYMEHTAIbHbBIE CIIOCOOBI YCTAaHOBJICHHUS TOYEK SKBHBAJICHTHO-
CTH.

BBenenne B (QU3MKO-XMMHUYECKHE (MHCTPYMEHTAJIbHBIE) METOJbl XHMHYECKOTO aHaJIn3a
(MMXA-OXMA). Knaccudukanus (Ppu3NKO-XUMHYECKHX METOJOB aHaIM3a. AHATUTHYCCKUN
CUTHaJI KaKk MH(pOpMaTHBHAs (YHKLHUS COCTaBa BellecTBa. MeTo/bl KOJIMYECTBEHHBIX H3Mepe-
Huli B ®XMA, UX XapakTepUCTHKA. AHAIMTHYECKUE U METPOJIOTUYECKHE XapAKTEPUCTUKH Me-
TOJIUK OIIPENIEIICHHUS.

4. Pa3gennl IMCHUAILINHBI 1 BUALI 3aHATHH

o B 3auetHbIx B akapemuueckux
Bunst yuebnoii paboTsl
eMHHIIAX gacax

O01mas Tpy10eMKOCTh 4 144
AUCHUILIUHBI 110 Y4eOHOMY IIaHY
KonTakTHasi padoTa — ay1uTOPHbIE 3aHITHS: 1,78 64
Jlexuuu (JIek) 0,45 16
Jlabopatopusie 3ausatus (J1ab) 1,33 48
CamocrositesibHas padora (CP) 2,22 80
KonTakTHas camocrosTenpHas paboTta 0,4
CamocrosTenbHOe U3yUeHUE 79.6
pa3iesioB IUCIUILIINHBL '

Bua xkonrpous: 3a4eT ¢ OLEHKOM

. B 3auetHbix | B actpoHOMHMUEcKUX
Bune! yueOHoi paboThI
eIMHUIIAX Jacax

OO0mas Tpy10eMKOCTh 4 108
AUCHHUILUINHBI 10 Y4eOHOMY IIaHY
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 48
Jlexum (Jlek) 0,45 12
Jlaboparopusbie 3ansTus (J1ad) 1,33 36
CamocrositenbHas padora (CP) 2,22 60
KonTtakTHas camocTosiTenbHasi paboTa 0,3
CaMocTosiTenbHOE N3yueHne 59 7
pa3aesioB JUCIIUILINHEL '

Bun konTpoOJIS: 3a4eT ¢ OLEHKOM

AHHOTaus padoyeil NPOrpaMMbl M CUMIIJIMHbBI
«nxkenepuas rpapuxa» (b1.5.13)
1. Ieab AMCHMIIMHBI - HAYYUTh CTYJICHTOB BBIIIOJIHEHUIO U YTCHUIO YepTeKel U MpaBUiIaM U
YCIIOBHOCTSIM, ITpUMEHsieMbIM Ipu 3ToM (ctangaptam ECKJ).
2. TpeGoBaHus K pe3yJibTaTaM OCBOCHHMS AUCHMILIUHBI
BrinmyckHuK 10 HalpaBiieHHIO OATr0TOBKH OakanaBpoB:18.03.01. «XuMuueckas TEXHOJIOTUS ,
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JIOJDKEH 00sanaTh cienyromumu oomekyabTypabsiMu (OK) , obmenpodeccuonanpapiMu (OITK)
u nnpoeccuonansupiMu (I1K) komnereHMsIMH:
2.1.006mmeKynbTypHBIE:

- croco0eH K caMmoopranu3aiuu u camoodpasoBanuto (OK-7).

2.2. O6menpodeccuoHaIbHBIC:
- BJIaJICET OCHOBHBIMH METOJIAMH, CIIOCOOAMH ¥ CPEJICTBAMU TMOyYCHUs, XpaHEHUs, TepepadoT-
K1 MHPOpMAIUH, HAaBBIKAMHU PabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM YyIMpaBieHHs WH(GOpMaLIU-
eit (OIIK-5).

B pesynbrare n3yueHus: AMCUUILIMHBI OaKanaBp JOKEH
3HATh:

- C1OcOoOBI OTOOPaKEHMS IPOCTPAHCTBEHHBIX (POPM Ha TIIIOCKOCTH;
- IpaBWJIa U YCITIOBHOCTH MPH BBIMIOJTHEHUH YEPTEXKEIH;
- BHJIBI H3JICTINI U KOHCTPYKTOPCKHX JOKYMEHTOB;
- Ha ypOBHE MPEACTABICHUS XapaKTEPUCTUKH (POPMBI U TIOBEPXHOCTH U3ACTIUI;
yMeThb:
- BBITIOJTHSATH M UUTATh YEPTEIKU TEXHUUECKUX U3JICIHMA C yUeTOM JEHCTBYIOIINUX CTaHIAPTOB;
- BBITIOJTHATH M YUTATh CXEMBI TEXHOJIOTHUECKHUX TPOIIECCOB;
- ACIIOJIb30BATh CPEJICTBA KOMIBIOTEPHOU TpaduKU I U3TOTOBICHHS YePTEKEH.
BJIaJIeTh:
- croco0amu ¥ prueMaMu U300paKeHUs IPEIMETOB Ha TUIOCKOCTH;
- rpaduyeckoi cuctemoit «Kommacy.
3. KpaTtkoe coaep:xanue TUCUMILTHHBI

[TporpaMMa JUCHMILTAHBI BKIIFOYAET B ce0s 3 MOy s

Moayas 1. U3neiusi 1 KOHCTPYKTOPCKHE JOKYMEHTBI.

1.1. Buasl u3nesnii 1 KOHCTPYKTOPCKUX JOKYMEHTOB.

Buner m3penuit mo 'OCT: neranb, cOOpodHas eIUHUIA, KOMIUIEKC, KOMIUIEKT. Buis
KOHCTPYKTOPCKHX JIOKYMEHTOB: YEPTEK JeTaiH, COOpPOYHBIH YepTexk, YepTek OOINero BH/IA,
cnenudukanus, cxema. [udpbr KOHCTPYKTOPCKUX AOKYMEHTOB. KpaTkue cBeAeHHS O CTpPOHU-
TEBHBIX YepTEeXkKax.

1.2. Cxembl.

Knaccudukamust cxem no Bumam u tunam. O6o3HaueHune cxeM. [IpaBuia BBITTOJTHEHHS
CTPYKTYPHBIX U IPUHIIUITHAIBHBIX TEXHOJIOTHUYECKUX cXeM. CXeMbl PacIiOIOKEeHHUS.

1.3. ApmaTtypa TpyOoOnpoBo10B.

Knaccudukanus apmaTypsl TpyOOIpPOBOJOB MO HA3HAUEHUIO, MO THUITY MEPEKPHITUS TO-
TOKa paboueil cpesbl, o cnoco0y NPUCOEAUHEHUS K TPyOOIIPOBOY, MO CIIOCO0Y repMeTH3aluu
IITTHHJIEIS.

1.4. Dcku3bl U TEXHHYECKHE PUCYHKH JdeTaJeii.

[TocnenoBaTenbHOCTh BBHIMIOTHEHHSI M300paKEHUH NIeTanu: BHIOOP TIIaBHOTO M300paxe-
HUS; ONpejielieHne HeoOXOIMMOro KOJUYECTBa HM300pa)K€HUl; MOArOTOBKA MOJs depTrexa K
M300paXKCHHUIO JIeTalH;, U300paKEHUE OCHOBHBIX BHEIIHWX M BHYTPEHHUX OYEpPTAHUM JIETaH.
OOmep neranu npu BBINOJIHEHUHU €€ 3cku3a ¢ HaTypbl. OdopmiieHue yeprexeil U 3CKU30B J1eTa-
neit. [IpaBuna BeImomHEHUS ¥ 0OPMIICHHS TEXHUYECKUX pUCYHKOB. O003HAYCHHSI MaTEPHAIIOB.

Moayas 2. CoequHeHnns aeTajei.

2.1. Pe3b00BbI€ U3/1eJIUsSI M COETUHEHUS.

Pe3nOn1: OOpazoBanue, kiaccudukamus, u300pakeHHe W O0003HAUYCHHE Ha UYEpPTEKE.
Crannaptaeie pe3pOoBble m3nenus. Omnpenenenue pe3pObl n3MepenueM. CoennHEHHs AeTanen
6osToM ¥ mmuiIbKoi. Pe3r0oBbie TpyOHBIE coennHeHus. [lanmkoBbie coeTMHEHNUS.

2.2. U300paxxeHusi coelMHEHNH eTaJjieil.

@nanuesble coenuHeHus. Llnunessie u mmnoHouHsle coequHeHus. CoeanHeHus mTUD-
TOM M MIUIMHTOM. Hepa3beMmHble COeIUHEHHsI JeTalield: CBapKa, Maiika, CKIEWBaHUE, 00Bajb-
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LIOBKA, pa3BaJIbIIOBKa, COEIMHEHHE 3aKJICITKOM.

2.3. 'eomeTpuyeckne XxapakTepucTUK GOPMbI U MOBEPXHOCTH M3/1eTHI.

Pa3mepsl, npaBuiia ux HaHeCeHMs Ha depTeke. PazMepbl HCIOIHUTENBHBIE U CHPABOY-
HbIe, Ta0apUTHBIE, KOOPIWHUPYIOUINE W YacTHBIC. ba3bl mM3MepHUTenbHBbIC, KOHCTPYKTOPCKHE,
TEXHOJIOTMYecKHe, BcrioMorarenbHble. Hanecenue pasmepoB ot 6a3. [IpenenbHble OTKIOHEHUS
pa3MepoB TIIAJIKUX HUIUHAPUUECKUX MMOBEPXHOCTEH, JOMYCKH, MOcaaku. Jlomycku U mocajaku
U1 getanel ¢ pe3b0oit. [llepoxoBaToCTh MOBEPXHOCTEH JAeTalield, mapaMeTphl IIEPOXOBATOCTH,
IIpaBUJIa HAHECEHMsI ITapaMETPOB IIEPOXOBATOCTH IMOBEPXHOCTEN Ha yepTexe. [IpenenbHble OT-
KJIOHEHUS (DOPMBI M PACTIOTIOKEHUSI.

Mopayasb 3. UepTexu cOOPOYHBIX eIHHULL. JJIeMeHThl KOMIIBIOTEPHOIl rpauKu.

3.1.YepTe:xkn cOOPOUHBIX eIMHHIL.

[IpaBuia BeIMONHEHUsS U OQOPMIICHHUS COOPOYHOrO YepTeka: BHIOOp TiIaBHOrO M300pa-
JKEHUSI, OINpe/eNieHue KOJIMYECTBAa M300paKeHWH, HaHECEHWE HOMEpPOB MO3UIMIl, HaHECEHHE
pa3MepoB (rabapUTHbBIE, YCTAHOBOYHBIE, MPUCOCTUHUTENBHbIC, SKCILTyaTalnoHHbie). Crenudu-
kauus. [IpaBuinia BeInoaHeHUs 1 0popMIIEHHS YepTexka 00ILero BUa.

3.2. leTaaupoBaHue YepTexeid cCOOPOYHBIX eTHHUIL.

[IpaBuna neramupoBaHus YepTeKell COOPOUHBIX eAMHHMI. BhIONHEHNE YepTeKeH U TeX-
HUYECKHUX PUCYHKOB JI€TaJeH.

3.3. DiIeMeHTBI KOMIIBIOTEPHOM rpadukm.

KomnerorepHas rpaduka u pemaembie ero 3aaauu. ['padpuyeckue 0ObEKThl, IPUMUTHUBBIL,
aTpuOyThl, cuHTe3 n3o00paxenus. [IpeacraBnenue BuneonHpopmManuy U €e MalIMHHAS TeHepa-
rusi. CoBpeMEeHHBIE CTaHAapThl KOMIBIOTEPHON rpaduku, rpaduueckue sS3bIKA U MeTadaubl.
Peanuzanus anmapaTHbeIx Moaysel rpadudeckoit cuctembl. OCHOBHBIE TpaduecKue alropuTMbl
HAa TIOCKOCTH U B TIpocTpaHcTBe. [Iporpammubie rpaduyeckue CUCTEMBI H UX IPUMEHEHHE.

4. O0bem y4eOHOH TUCHHUILIMHBI

. B 3auetHbIx B akan.
Bunbl yueOHOI nesTenbHOCTH
SIMHATIAX Jacax
O0mas Tpya0eMKOCTh AUCHMIUIMHBI IO Y4eOHOMY 4 144
IUIAHY
KonrakTHasi padoTa — ayAuTOpPHbIE 3aHATHS: 1,33 48
Jlexmm (Jlek) 0,44 16
[Ipaktuueckue 3anstus (113) 0,67 24
JlaGopaTtopnsbie 3ansTHs (J1ab) 0,22 8
CamocrositesibHas padora (CP): 2,67 96
Kypcoas pabora 1 36
PacuetHo-rpaduueckre paboTsl 0,75 27
[ToaroToBka K KOHTPOJIBHBIM paboTam 0,25 9
Jlpyrue BHIIBI CAMOCTOSTEIEHOW PabOTHI 0,33 11,6
IToaroroBka u ciaua 3adeTa 0,33 12
KoHTakTHas camocTosiTennbHas pabota 0,4
Bua koHTpoJs: 3a4deT ¢ OLEHKOM
B 3aueTHbIX B actpono-
Bunbt yueOHOM nesTeNbHOCTH €IMHULIAX MUY,
qJacax
O0masi Tpya0eMKOCTh AUCHHUIUIMHBI 1O Yy4eOHOMY 4 108
IUIAHY
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS 1,33 36
Jlexumm (Jlek) 0,44 12
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ITpaxtnueckue 3ansatus (113) 0,67 18
JlaGopatopusbie 3ausaTus (JIad) 0,22 6
CamocrositesibHas padora (CP): 2,67 72
KypcoBas padota 1 27
PacuetHo-rpaduueckre paboThl 0,75 20,25
IToaroToBka K KOHTPOJIBHBIM paboTamM 0,25 6,75
Jlpyrue BUJIbI CAMOCTOSATEIbHOU PabOTHI 0,33 8,7
IloxnroroBka u cmaya 3ayera 0,33 9
KonrtakTHas camocTosiTenbHas pabota 0,3
Buj konTpoJs: 3ader c oueHkom

AHHOTanUs padoyeil NpOrpaMmMbl AUCUUIIMHBI
«IIpukaagnas mexanuka» (b1.b5.14)
1. eau u 3aga4yu JUCUMILTUHBI
eab AUCHUNJIMHBI - HAYYUTh CTYyJACHTOB TBOPYECKOMY TMOJIXO0TY K BBHITTOJIHEHHIO
MHXEHEPHBIX PACUETOB HA MIPOUYHOCTH, )KECTKOCTh U YCTOMYMBOCTb 3JIEMEHTOB KOHCTPYKLIHUM,
JIeTajeil M y3JI0B MallliH U anmnapaToB.
2. TpeOoBaHus K pe3yibTaTaM OCBOCHHUS JUCIUILTAHBI
Nsyuenne kypca «llpuxmannas mexanuka» mo HanpasieHuio 18.03.01 Xumuueckas
TEeXHOJIOTHSI CTIOCOOCTBYET MPUOOPETEHHUIO CICTYIOMINX KOMIIETCHIINH:
® CIIOCOOHOCTBIO UCTOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JTUCHHUILIUH
B nmpoeccuonanbHoi nestenabroctu (OITK-1);
® CIOCOOHOCTBIO MCIIOJIB30BATh 3HAHUS O COBPEMEHHOU (hHU3HUecKOol KapTUHE MHpAa,
MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUH BEIIECTBA VISl MOHU-
MaHHsI OKPY>Karoero Mupa u siienuit npupo sl (OI1K-2).
B pe3yabTare u3yueHusi AUCHUIJIMHBI CTYEHT J0JI7KEH:
3HATH:
® OCHOBHBIE YPaBHEHMS] M METOJbl PEIICHHs 3a/lady COMPOTUBIICHUS MaTEpPUATIOB U
JeTajieil MallluH;
® OCHOBHBIC METOJIBI PACYETOB HA MPOYHOCTH, KECTKOCTh M YCTOMUYMBOCTH DJIEMEH-
TOB KOHCTPYKIMI MallvH U anmnaparos;
® OCHOBBI TEOPUH pacueTa JeTajeil U y3J0B MaIlMH U annaparoB XUMHUYECKOU TeX-
HOJIOTHH.
yMeTh:
® [IPOBOJIUTH PACUETHI FJIEMEHTOB KOHCTPYKIIMM HA OCHOBE METOJIOB CONPOTHUBIICHUS
MaTepuaos;
® DPAacCUMTHIBATH U KOHCTPYUPOBATH JI€TAJIU MAIINH IO UCXOIHBIM JaHHBIM;
® TPOU3BOAUTH PACUETHI IO OCHOBHBIM KPUTEPHSIM pabOTOCTIOCOOHOCTH U KOHCTPY-
HWpOBaHUs JeTaNei MallliH.
BJIA/IETh:
® HaBBIKAMH pacyeTa CONPOTUBIIEHUS MATEPUAIOB aHAIUTHUYECKUMU METOIAMH;
® HaBBIKAMH BBIOOpA MATEPUAIOB MO KPUTEPUSIM MPOYHOCTH;
® pacueTamH TUIIOBBIX JeTallel MalluH, MOJb3YySICh CIPAaBOYHOMN nuTepatypoil u I'O-
CTamu.
3. KpaTkoe conep:kaHue TUCHUTINHBI:
1. BBenenue
Ponp mpeamera «llpukianHas mexaHuka» B (OPMHUPOBAHUM HHKEHEpA XUMHKA-TEXHOIIOTA.
«[IpuknagHas MeXaHUKa» KaK OCHOBA IS TOHUMAaHUS PabOTHI, YCTPOHCTBA U OE30MMACHOM JKC-
TUTyaTaluy 000pyI0BaHMSI XUMUYECKOTO MTPOU3BOICTBA.
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2. Moayas 1 «Onpenenenne peakuuii onop. PacrskeHue-cxxaTue».
Pazgen 1.1. Onpenenenuie peakiuii omnop.
AOCONIOTHO TBEPAOE TENO. DIeMEeHThI CTaTHKUA. OCHOBHBIC TIOHITHS. AKCHOMBI CTATHKHU. Y paB-
HeHUs paBHOBecus. CBA3U U UX PEaKLHU.
Pazgen 1.2. PacTtsoxenune-cokatue.
OcHoBHbIE JOIYIIEHUS U IPUHLHUIIBI CONPOTUBIIEHUs MaTepuaioB. Meroa ceuenuil. Hampsoke-
Hus, nedopmanuu U nepeMenieHus. 3akoH ['yka. IloctpoeHue smrop BHYTPEHHHMX YCHIIMM,
HaNpsDKEHUH U nepemenieHnid. CTaTUYeCKU OINpENeIuMble U CTATUYECKH HEOIPEIEINMbIE 3a/1a-
yy. JlnarpaMMbl pacTsOKEHMs IS IUTACTUYHBIX M XPYNKUX MAaTEPUAIOB U UX XapPAKTCPUCTUKH.
JlonyckaeMble HanpsKeHUs. Y CJI0BUE MPOYHOCTH MIPU PACTSKEHUU (CKATUN).
3. Moayas 2 «Kpyuenne. U3ruo».
Paznen 2.1. Kpyuenue.
3axoH ['yka npu casure. BuyTpenHue cuinoBble ¢pakTopbl Ipu KpydeHnu. HanpskeHust B cTepix-
HSX KPYIJIOTO CeYeHUs. Y CJI0BHE IPOYHOCTHU IIPU KPYUEHUHU.
Paznen 2.2. U3rud.
['eomeTpuueckue XapakKTepUCTHKHU IUIOCKUX cedeHMU. [IoHATHE 4MCTOro M MONepeyHoro M3ru-
60B. [IpaBuia mocTpoeHus 3MOp MONEPEUHBbIX CHWJI U U3rudarommx MoMeHToB. OmpeneneHue
HOPMAaJIbHBIX HAIPsDKEHUH. YciloBHEe Npo4yHOCTH mpH u3rube. OrmpenesieHue KacaTelbHbIX
HanpspkeHui. PanrionanbHble OPMBI CEUEHUH.
4. MoayJb 3 «CJ10:KHO€e HANIPSIZKEHHOE COCTOSTHHEe.
Pazgen 3.1. CrioxxHOE HANPs>KEHHOE COCTOSTHHE.
OCHOBBI TEOPUM HAIIPSHDKEHHOTO COCTOSIHMSI U THUIIOTE3bl NPOYHOCTU. [loHATHE HaAIpsHKEHHOTO
coctosiHus. ['1aBHbBIE MIIOLIAAKU U TJIaBHbIE HamnpsbkeHus. O000meHHbIi 3akoH ['yka. Ha3znaue-
HUE TUIIOTE3 NPOYHOCTH. [I0HITHE SKBUBAJICHTHBIX HANPSKEHUI U KPUTEPUEB IIPOUYHOCTH.
Paznen 3.2. TOHKOCTEHHBIE COCYIBI.
TOHKOCTEHHBIE COCY/Ibl XUMUYECKUX MPOU3BOACTB. OmpeeneHue HanpsyKeHUH Mo 6e3MOMEHT-
HOM Teopun. OcHOBHBIE aonyuieHus. BeiBoa ypaBHeHus Jlammaca. PacueT TOHKOCTEHHBIX 000-
JI0YEK 0 ypaBHEHHUIO Jlatulaca u o cTaHIapTU30BAaHHON METOJUKE. Y CIIOBHE IPOYHOCTH.
Paznen 3.3. Pacuer cxaThIX CTEpKHEW Ha yCTOMYHUBOCTb.
Y CTONYMBOCTD 371€MEHTOB KOHCTPYKIMiA. [ToHATHE KpUTHYECKO# CHITBl U KOX(HUIMEHTa 3anaca
npoyHocTu. Pacuer kputndeckoit cuibl o Oinepy. [Ipenenst npumenumoctu hopmysl Ditne-
pa. [IpakTnueckuii cioco0 pacuera Ha yCTOWYMBOCTb.
5. MoayJas 4 «/leTaan Malmun».
Pasznen 4.1. CoequnHenue aeraneil MalluH.
Knaccudukanus neraneil MalliuH U anmnapaTtoB XUMHUYECKUX MPOU3BOACTB. Pe3p0oBbie coennHe-
HUs. Pacder OONTOBBIX COEIMHEHUI MPH MOMEPEUHBIX U MPOJOJIbHBIX Harpyskax. llInonounsie
coennHeHus. Ha3HadueHne u Bubl IIIOHOK. PacueT MMOHOK Ha cpe3 m cMsTHe. Buasl cBapku.
Ob6nactb nmpuMeHeHusl. BUuapl cBapHBIX MIBOB. PacueT Ha MPOYHOCTH CTHIKOBBIX M HAXJIECTOYHBIX
IIBOB.
Pa3nen 4.2. Bansl u ocu, X ONOPBI U COEMHEHHUS.
Banbl, ux knmaccudukanus u HazHaueHue. Ocu. [IpoekTpoBOUYHBIE pacdeThl BajJOB M OCEH.
IMogmmnuuku ckonbxeHus. Marepuans! Brianeimen. [loqmmnaukn kadenus. [IpuHuunuans-
HOE€ YCTpPOICTBO M OCHOBHBbIE T€OMETpUYECKHe pa3Mephl. JlOCTOMHCTBA, HEAOCTATKU U 00IacTh
NpUMEHEHHs MOAIIMITHUKOB KaueHusl U ckoibxkeHus. [lpuBonusie Mmydtol. Haznauenne. Kiac-
cudukanug MypT o IpUHLHKITY JeHCTBUS U XapakTepy padbotsl. [lopsaok noadopa MydT u oc-
HOBBI IPOYHOCTHOTO pacyera.
Paznen 4.3. Mexanuueckue nepegadm.
3y6uatsie nepenaun. OKpyKHOE U paauanbHoe yeunus. Penykropsl. Onpenenenue u kiaccudu-
kanus. [Ipumepsl cxem peayKTopoB.
4. O0beM yueOHOH TUCIUIJIMHBI
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o B 3auetHBIX B akazmewm.
Bunpl yueOHOI AeSTeIbHOCTH
eIMHUIIAX qacax
Oo0masi TpyA0€MKOCTb JMCHHILJIMHBI 10 Y4eOHOMY IIaAHY 4,0 144
KonTakTHasi padoTa — ayAuTOPHbIE 3aHATHS: 1,78 64
Jlexrmn (JIek) 0,89 32
[Tpaktnyeckue 3anstus (I13) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KoHTtakTHas camocTosiTenbHast pabota 0,4
CaMocCTOATEIbHOE N3YUEHHE PA3AEI0B IUCLUILIMHbI 79,6
Buja koHTpos: 3ader c oueHkom
. B 3ayeTHBIX B actp.
Bunpl yueOHOI AesTenbHOCTH
eIMHUIIAX qacax
Oo6masi Tpy10eMKOCTh TUCIHUIIJIMHBI M0 Y4e0HOMY MJIAHY 4,0 108
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,78 48
Jlextuu (JIek) 0,89 24
ITpaxtnueckue 3ansatus (113) 0,89 24
CamocrositeibHas padora (CP): 2,22 60
KonrtakTHas camocTosiTenbHas pabota 0,3
CaMoCTOsATEeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUTUTHHBI 59,7
Buja koHTpoOJISi: 3a4eT ¢ OLEHKOM

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIMHBI
«JIeKTPOTEXHUKA U MPOMBbIILJIeHHas1 3JIeKTpoHuKka» (b1.5.15)

1. Ileab AMCHUIINHBI:
dbopMupoBaHre y 00y4aroIMXcs KOMIETEHIINH, 00eCIeYnBaIONINX TEOPETUUECKYIO0 U MPaKTH-
YECKYI0 TIOJITOTOBKY BBITYCKHUKA, YMEIOIIETO BBIOMPATh U AKCIUTYaTUPOBAThH AJICKTPOTEXHUYEC-
CKHE€ M JJIEKTPOHHBIE YCTPONCTBA, BIAJCIOIIET0 HAaBBIKAMH HCIOJIB30BaHUS COBPEMEHHBIX HH-
(hOpMaITMOHHBIX TEXHOJOTUH JJIT aBTOMATH3UPOBAHHOTO MOJICITHPOBAHUS U pacu€Ta dJeKTpHUe-
CKUX U 3JICKTPOHHBIX IIETICH.

2. B pe3yabTaTe u3ydeHHs THCHMIUIMHBI 00yUYaOIIHiicsl MO MporpaMMe 0akajiaBpuara

JAO0JI’KEH OBJIAJETh CJIeAYIOIMMU KOMIIETeHIIMAMM:

ObwexynomypHule:

- cocOOHOCTHIO PabOTaTh B KOJUIEKTHUBE, TOJIEPAHTHO BOCIPUHUMATH COI[MANIbHBIE, JT-
HUYECKHE, KOHPECCHOHATbHBIC U KyJIbTypHbIe pasiauuus (OK-6);

- COCOOHOCTH K CaMOOpraHu3aliu U camooopasosanmto (OK-7).
Obwenpogheccuonanvhule:

- TOTOBHOCTbH HCITOJb30BaTh 3HAHHUSI O COBPEMEHHON (U3NYECKOW KapTHHE MHUpa, MPo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHHH BEIIECTBA ISl TIOHUMAHUS OKPYIKaI0-
1Iero Mupa u seiacHuii npupoasl (OITK-2);

- BJIQJICHUE OCHOBHBIMH METOJIaMH, CTIOCOOAMH W CPEJCTBAMU MOIYUYCHHS, XPAHCHUS U
nepepaboTku MH(pOpMAaIMK, HaBBIKAMU PabOThl ¢ KOMITBIOTEPOM KaK CpPEJICTBOM YIIPaBIICHUS
urdopmanueii (OI1K-5).

B pe3ysibTaTe 0cBOeHUS] AUCUMILIMHBI 00YyYAKOUIHIICA TOJKEH:
3namop:

- OCHOBHBIE MOHSATHS, ONPEIETICHHS U 3aKOHBI JIEKTPUUECKHX IIeTel;

- METOJIbI MOJICIIMPOBAHMS, aHATHM3a U pacyéra Ieneil MOCTOSIHHOTO U TIEPEMEHHOTO TO-
KOB, METOJIOJIOTHUIO AJIEKTPOTEXHUUECKUX U3MEPEHUII;

- YCTPOMCTBO M MPHUHIMITBEI pabOTHI SJEKTPOTEXHUUECKOTO U 3JIEKTPOHHOTO 000pya0Ba-
HUSl, TpaHC(HOPMATOPOB, FIEKTPUUECKUX MAILINH, ICTOYHUKOB MMUTAHUS.
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Ymems:

- IIPUMEHSATh TEXHOJOTUM MOJAEIMPOBAHNUS, aHAIN3a, PAacUéTa U SKCIITyaTalluu JIEKTPHU-
YECKHX CEeTeH, TPOMBILIIEHHOI0 3JIEKTPOOOOPYAOBAHUS U AJIEKTPOHHBIX IPUOOPOB;

- BBIOMpATh DJIEKTPOTEXHUYECKOE U 3JIEKTPOHHOE OOOpYAOBAaHHE ISl PELICHUS 3alad
IIPOEKTUPOBAHUS U PEATU3ALUN XUMHUKO-TEXHOJIOTHYECKUX MPOLIECCOB U IIPOU3BOJACTB.
Bnaoems:

- METOJIaMH MOJIEIIMPOBaHUS U Pacu€Ta IEKTPUUECKUX U DJIEKTPOHHBIX LENEH;

- HaBBIKAMH TIPAKTHUYECKOW pabOThI C SJIEKTPUUECKOH ammapatypoil U 3JIEKTPOHHBIMHU
yCTpONCTBaMU.

3. Kparkoe cogep:xxanue TucIHNIAHBI
Beenenue. IIpenMer, OCHOBHBIE NOHSATHS, METOMOJIOTUS DJIEKTPOTEXHUKH W DJIEKTPOHUKH.
Kpartkue ucropuyeckue cBefeHus. 3aiaqd U MECTO Kypca B IOATOTOBKE OakanaBpa TEXHUKH U
TEXHOJIOTHH.
Mopayas 1. DnekTpuyeckue nemnu
1.1.  OcHoBHbIe ompejejieHHs], ONUCAHUS MApPaAMeTPOB M METOJ0B pacyéra 3JjieKTpuue-
CKHX Lemneil.
OcHoBHbIE TOHATUSA U 0003HAUYEHHUS IEKTPUUYECKUX BEJIUUYHMH U AJIEMEHTOB 3JIEKTPUUECKUX Iie-
neil. OcHOBBI 3nekTpode3onacHOCTH. OCHOBHBIE MOHATHS TEOPUHU 3JIEKTpuueckux nemneil. Oc-
HOBHbBIE MPUHIUIIBL, TEOPEMBI U 3aKOHBI AIEKTPOTEXHUKU. METoAbl MOJEIUPOBAHMS, aHAIN3A U
pacuéra JIMHEHHBIX 3JIEKTPUYECKUX LENEH IOCTOSHHOTO TOKA.
1.2. DnekTpuyecKkne u3MepeHns U NpuoopsbI.
MeTtonbl U3MEpPEHUs JIEKTPUUECKUX BEIMYUH: NPSAMbIE U KOCBEHHBIE. AHAJIOIOBBIE 3JIEKTPOU3-
MepUTEIbHbIE U HU(POBBIE AJIEKTPOHHBIE MPUOOPHI: YCTPONUCTBO, MPUHILIMII JEHCTBUS, 00IacTu
IIpUMEHEHHUs. V3MepeHHne 5SIEeKTPUUECKUX BEJIIMYMH: TOKOB, HAIPSDKEHUN, CONPOTUBIICHUH,
MOIIHOCTH U YHEPIHUH.
1.3. AHanu3 v pacyéT JUHEHHBIX 1eneli MepeMeHHOoro ToKa.
CrniocoObl mpesacTaBieHus (B BUAE€ BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX YHUCEN) U
napameTpsl (aMIUTUTY/AA, 4acToTa, HayasibHas (a3za) CUHYCOMIANbHBIX (YHKIMNA. MTHOBEHHOE,
cpelHee M JeHCTBYIOIlee 3HAYEHMsI MEPEMEHHOI0 CHHYCOHMJIAJbHOTO TOKa (HANpsDKeHUS U
O/1C). AKTHBHOE, PEaKTUBHOE U TOJIHOE COMPOTHUBIIEHHUS BETBU. MOIIHOCTh B LEMIX MEPEMEH-
Horo Toka. Koaddumment momHuocTu (cos(q)) M ero TEXHUKO-2KOHOMHYECKoe 3HadeHue. [Ipu-
MEHEHHE areOpbl KOMIIEKCHBIX YUCEN B AJIEKTpoTeXHHKe. KoMIulekcHbI MeTon pacuéra Jiu-
HEWHBIX ILIeNeH MEePEeMEHHOr0 TOKa. bajaHC MOIIHOCTH B LENSAX MEPEeMEHHOro Toka. Pe3oHaHc-
HBIE SIBJICHUS B DJIEKTPUUECKUX LEensaX. Pe3oHaHC HanpspkeHUH U TOKOB. AHalu3 U pacd€T TpeX-
(a3HbIX Lenel NepeMEeHHOT0 ToKa. ABTOMaTU3UPOBAHHOE MOJIEIUPOBAHUE U PACUET dIEKTpHUUe-
CKHX M JJIEKTPOHHBIX (TakeTsl mporpamm MultiSim, Mathcad, Excel).
MopyJib 2. D1eKTPOMAarHUTHBIE YCTPOMCTBA M 3JIEKTPHYECKHE MALIMHbI
2.1. Tpancpopmartopsl.
Haznauenue u o61acti npuMeHeHHs TpaHC(HOpMaTOpoB. Y CTPONHCTBO U MPUHIUI ASHCTBUS OJ1-
Ho(azHoro TpaHchopmaTopa. AHAIN3 IEKTPOMATHUTHBIX MPOLIECCOB B TpaHCcopMarope, cxe-
Ma 3amenienus. [lorepu snepruu B Tpancopmarope. BHeltHue xapakTeprucTUKH.
2.2. ACHHXpPOHHBIE MAIIMHBI.
YCeTpolCcTBO M MPUHLMIT JAEHCTBUS Tpex(a3HOTro aCHMHXPOHHOIO JBUTaress. MexaHuuecKue u
paboumne XapakTepUCTUKU. DHepreTuyeckue auarpammsl. [lyck acHHXpOHHBIX ABHTraTelei ¢ Ko-
POTKO3aMKHYTHIM U (ha3HbIM poTOopoM. PeBepcupoBanue 1 peryaupoBaHUE YaCTOThI BpalleHHUS.
Moayab 3. OCHOBBI JJIEKTPOHUKH
3.1. DuemeHTHas 0a3a COBPEMEHHBIX JJIEKTPOHHBIX YCTPOMCTB.
[TomynpoBoHUKHU. YClIOBHBIE 0003HAUCHUS, TPUHIIMIT JICHCTBUSA, XapaKTEPUCTUKU U Ha3Haye-
HUE TIOJYNPOBOJHUKOBBIX AMOIOB, TPAH3UCTOPOB, TUPUCTOPOB. MHTErpanbHbIE MHUKPOCXEMBI,
UX Ha3zHaueHHe, KJaccu(uKaus 1 MapKUPOBKa.
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3.2. UcTOYHUKH BTOPUYHOTO 3JIEKTPONUTAHUS M YCUJIUTEIN JJIeKTPUIECKHX CUTHAJIOB.

[TomynpoBOTHUKOBEIE BHIMPSIMUTENH: KIACCU(PUKAIMS, OCHOBHBIE MapaMeTPhl, CXEMbI U TPHH-
nun paboThl BBIIPSMUTENSA. DiekTpuueckue ¢uibTpel. Kinaccudukanus 1 oCHOBHbIE XapaKTe-
puctuku ycunuteneid. OOpaTHbIC CBsI3U B onepanuoHHbIX yeunutensax (OVY), ux BiausHUe Ha ma-

paMeTphl U XapaKTEePUCTUKN ycrnTelss. OCHOBHBIE THIBI yCUIHTeNel Ha 6aze OY.

4. O0béM yueOHOH AUCUMILIMHBI

. B 3auerHbIX equ- B akanem.
Bunpl yueOHoOI AesTenbHOCTH

HUTAX gacax
O0masi Tpya0eMKOCTh NUCHHUILVIMHBI MO Yy4el- 5 180
HOMY ILUIAHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,3 48
Jlexm (Jlek) 0,4 16
Jlabopatopusie 3austus (J1ab) 0,9 32
CamocrositesibHas padora (CP): 3,7 132
KoHTposbHBIE paboThI 1,1 40
Pedepar 0,6 20
W3yueHue pa3enoB IUCIUILIAHBI 2 71,6
KonTakTHas camocrosiTesnpHas pabota 0,4

Bua koHTpoJs: 3a4eT ¢ OLEHKO
. B 3auerHbIx equ- B akanem.
Bunsl yueOHOIM qesTeNbHOCTH

HUIAX Jacax
O0masi Tpya0eMKOCTh AUCHMIUVIMHBI MO Yy4eO- 5 135
HOMY ILIaHY
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,3 36
Jlexmum (Jlek) 0,4 12
JlabopaTopusie 3ausaTus (J1ab) 0,9 24
CamocrositesibHas padora (CP): 3,7 99
KoHTponbHBIE paboThI 1,1 30
Pedepar 0,6 15
W3ydeHue pa3aesioB JUCHUILIMHbI 2 53,7
KonrtakTHas camocTosiTenibHasi paboTa 0,3

Buja konTpoJs: 3ayer ¢ oueHKOM

AHHOTAIUSA Y4e0HOM MPOrpaMMbl M CIUANIJINHbBI
«be3onacHocTth xku3HenaessTeabHocT» (b1.5.16)
1. Heap qucuumiaunel - GopmupoBaHue NpodecCHOHATBHON KYIbTYPhl O€30MacHOCTH,
MO/ KOTOPOH MOHWMAETCS TOTOBHOCTh U CIIOCOOHOCTH JTUYHOCTH HCIOJB30BaTh B Mpodeccuo-
HAJIBHOHN JIeATEIHHOCTH MPUOOPETCHHYIO COBOKYITHOCTh 3HAHM, YMEHUN U HABBIKOB IS 00€c-
neyeHus: 0e30macHOCTH B cepe mpodecCruoHATBHOW NESITEIbHOCTH, XapaKTepa MBIIUICHUS U
[IEHHOCTHBIX OPUEHTAILIUN, PU KOTOPHIX BOMPOCHI O€30MACHOCTH PacCMaTPUBAIOTCS B KaUueCTBE
MIpUOpHUTETA.

2. B pe3yabTate 0CBOEHHSI TUCHHILUIMHBI CTYAEHT J0JKEH:

061a0ams CIEAYIOIUMHI KOMITETCHIIUSMHU:
ObwexynomypHoie:

- CIOCOOHOCTH WCIIONB30BaTh OCHOBBI YKOHOMHYECKMX 3HAHMH B Pa3IUUHBIX cdepax
xu3HeaesTeasHocTH (OK-3);

- CIIOCOOHOCTH K caMOopraHu3anuu u camoodpaszoBanuto (OK-7);
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- CIIOCOOHOCTh MCIOJIB30BAaTh MPHUEMBbI OKa3aHUS MEpBONW MOMOIIM, METOJbI 3aIIUTHI B
YCIOBHSIX upe3BbIYaiiHbIxX cutyanuii (OK-9).

Obwenpogheccuonanvhule:

- BJIaJICHE OCHOBHBIMU METOJIaMU 3aLUTHI IPONU3BOJCTBEHHOIO NIEPCOHAA U HACETICHUS
OT BO3MOXHBIX MTOCJICICTBHUI aBapwii, KatacTpod, ctuxuiiueix 6eactauii (OITK-6).

3Hamb:

-- OCHOBHbIE TeXHOC(epHbIE OMTACHOCTH, UX CBOMCTBA M XapaKTEPUCTUKU;

-- XapaxkTep BO3JEHCTBHS BPEAHBIX M ONACHBIX ()AaKTOPOB HA YEIOBEKa M MPHUPOJIHYIO
Cpelly, METO/bI 3alUTHl OT HUX MIPUMEHHUTEIHHO K cdepe cBoel mpodeccnoHalbHOM AedaTeabHO-
CTH

ymemu:

-- WIEHTU(QHULIHUPOBATH OCHOBHBIE ONACHOCTH CpeJibl OOUTaHUS YEJIOBEKa;

-- OLICHUBATh PUCK UX peau3aliu, BHIOMPATh METO/IbI 3aIIUThI OT ONACHOCTEN MPUMEHHU-
TEJIBHO K c(epe cBoeil mpodeccuoHanbHOM AeATENIbHOCTH U COoco0bl obecredeHus: KoMmpopT-
HBIX YCJIOBHM KU3HEESATEIbHOCTH

enademn:

-- 3aKOHOJATEJIbHBIMU U IIPABOBBIMU aKTaMHU B 00JacTH 0€30IacHOCTH M OXPaHbl OKPY-
XKarolel cpezbl, TpeOOBaHUAMHU K 0€30MaCHOCTH TEXHUUYECKUX PETJIaMeHTOB B cdepe mpodec-
CHOHAIILHOM JESITCIIFHOCTH,

-- croco0amMM U TEXHOJIOTMSAMH 3aIIUThI B UYpE3BbIUAHBIX CUTYALHSIX;

--[IOHATUIHO-TEPMUHOJIOTUYECKUM aNapaToM B 00J1acTH 0€3011aCHOCTH;

-- HaBBIKAMHU PallMOHATIN3AMH TPO(ECCHOHATBHON JeSITEIbHOCTH € LENIbI0 00ecreueHust

0€30MMaCHOCTH U 3alIUThl OKPYKAIOIIEH CPEJIbI.

3. Kpartkoe cogep:xanue JUCUMILIHHbI.

1. BBenenue B Oe3omnacHocTb. OCHOBHbIE MOHATUS U ompeneieHus. besomacHocts u
YCTOWYMBOE pa3BUTHE.

2. Yenosek u TexHochepa. CTpykTypa TexHOCHEPHI U €€ OCHOBHBIX KOMITOHEHTOB.

CoBpemeHHOE cocTosiHHE TeXHOC(heps! U TeXHOC(epHOi 0e30MacHOCTH.

3. Unentudukanus u BO3JeiiCTBIE HA Y€IOBEKAa BPEIHBIX M OMACHBIX (PaKTOPOB CPEIbl
oOuTaHusl.

Knaccudukanus HeraTuBHbIX (DaKTOPOB cpelibl OOUTAaHUS YelloBeKa. XMMHUYECKHE Hera-
TUBHBIE (PAKTOPHI (BpelHbIE BEIECTBAa). MeXxaHWYeCcKHe U aKyCTHYeCKue KonebaHus, BUOpauus
U [IyM. DJIEKTPOMAarHuTHbIE U3IydeHHs W noisd. MoHn3upyromue u3inydeHne. DIeKTPUIeCKUn
Tok. OnacHble MexaHnueckue ¢aktopsl. [Iporeccsl ropeHns U MokapoB3pbIBO- ONACHbIE CBOM-
CTBa BelIEeCTB U MaTepuaioB. CTaTHYECKOE ANEKTPUIECTBO.

4. 3amuTa 4eaoBeKa U cpe/ibl OOMTAHUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPUPOHOTO,
AQHTPONOTEHHOT'O U TEXHOT€HHOTO MPOUCXOKICHUSI.

OCHOBHbBIE TPUHIIMIIBI 3aLIUTHI. 3alIUTa OT XUMUYECKUX U OMOJIOTHYECKUX HEraTUBHBIX
¢dakTopoB. 3auUTa OT YHEPreTUYECKUX BO3AEUCTBUN U (u3nueckux mnoieil. Obecneuenue 6e3-
OTaCHOCTH CHUCTEM, pabOTAIOIIKX 101 AaBlIeHHEM. be3omacHoCTh 3KcITyaTaluy TpyOonpoBoI0B
B XMMHUYECKOW MPOMBIIIIEHHOCTU. be3onacHas skcmtyaranys KoMIpeccopoB. AHAJIU3 U OLIEHU-
BaHUE TEXHOTE€HHBIX U MPUPOIHBIX PUCKOB.

5. OGecneueHre KOMPOPTHBIX YCIOBUH JUIs )KU3HU U JIEATEIbHOCTH 4esioBeka. [lonsaTue
KOM(OPTHBIX WIM ONTHUMAJIbHBIX YCIOBHM. MUKpokIuMar nomeneHuid. OcBelieHne 1 CBeToBast
cpella B IOMEUICHHUH.

6. Ilcuxodusnonornyeckue 1 SProHOMHYECKUE OCHOBBI O€30MTACHOCTH.

[Tcuxuyeckue Mporecchl, CBOMCTBA U COCTOSIHHMS, BIMSIONTNE Ha Oe30macHOCTh. Buabl u
YCIIOBHS TPYAOBOU AEATEIBHOCTH. DPrOHOMUYECKHE OCHOBBI O€30MaCHOCTH.

7. UpesBbIUailHbIE CUTYallMd U METO/IbI 3aIIUThI B YCIOBUSAX UX pEATH3ALINH.

O6mme cenenus o YC. Ioxap u B3pbIB. ABapuu Ha XUMHYECKH OMACHBIX 00BEKTaX.
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Pannannonnsie aBapuu. [Ipubops! paguanmoHHON, XUMHYECKOW Pa3BEIKH U TO3UMETPH-
YECKOro KOHTpOJs. Upe3BblualiHble CUTyalldd BOCHHOTO BPEMEHH. 3allMTa HACEJICHUS B Upe3-
BBIYAMHBIX CUTyalUsAX. Y CTOMYMBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB SKOHOMHKHU B YpE3BbIUAM-
HBIX CUTYyaIUsX.

8. YmpaBienue 6€301acHOCTHIO KU3HEICATCITLHOCTH.

3aKoHOJATENbHBIE W HOPMATHBHBIC IPABOBBIC OCHOBBI YIPABICHUS O€30MaCHOCTHIO
KU3HEEATEIbHOCTH. DKOHOMUYECKUE OCHOBBI yIpaBieHHs 6e30macHOCThi0. CTpaxoBaHue pHC-
KoB. ['ocymapcTBeHHOE ynpaBiieHHue 06€3011aCHOCTHIO.

4. O0beM yueOHOH TUCHHUILINHBI

Bun yueGHO# paboThI B 3ayeTHbIX equHunax | B akagem. yacax

O0mas Tpya0eMKOCTh JAUCHUILIMHBI MO Yy4el- 4 144
HOMY ILIaHY

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48
Jlexrmn (JIek) 0,89 32
JlaGopatopusbie 3ansaTus (JIad) 0,44 16
CamocrositenbHas padora (CP): 1,67 60
[TonroToBKa K KOHTPOJIHHBIM paboTam 1,11 40
IToaroroBka K 1a00paTopHBIM paboTaM 0,56 20
IK3amMeH 1,0 36
KoHTtakTHas paboTa — MpOMEeXyTOUYHAsl aTTECTaLHs 0,4
[ToaroToBka K SK3aMeHy 35,6

Buja koHTpoJIs: JIK3aMeH
Bun yueGHO# paboThI B 3ayerHbIx eqununax | B acTpas. yacax

O0mas Tpya0eMKOCTh JAUCHUILIMHBI MO Yy4el- 4 108
HOMY ILIaHY

KonTakTHasi pa6oTa — ayIMTOPHBbIE 3aHATHUS: 1,33 36
Jlextuu (JIek) 0,89 24
JlaGopatopusbie 3ansTus (JIad) 0,44 12
CamocrositensHas padora (CP): 1,67 45
[ToaroToBKa K KOHTPOJILHBIM paboTam 1,11 30
IToaroroBka K 1a00paTOpHBIM paboTaM 0,56 15
IK3amMeH 1,0 27
KonTtakTHas paboTa — MpOMEXKYyTOUYHAsL aTTECTALHS 0,3
[TonroroBka K SK3aMeHY 26,7

Buja koHTpoOJIS: IK3aMeH

AHHOTaIUs padoyeil MPOrpaMMbl TUCUUIIJIMHBI
«IIpoueccsl 1 annapatbl XuMu4eckoit texnosnorun» (b1.6.17)

1. Heab AMCHUNINHBI:
BMECTE € KypcaMH 00ILell XUMUYECKOH TEXHOJIOTUH, XUMHUUECKUX MPOLIECCOB U PEAKTOPOB U Jp.
CBA3aTh OOILIEHAYYHYIO0 M OOLIEMH)XEHEPHYIO NMOATOTOBKY XMMHMKOB-TEXHOJIOTOB, YTO HEO0XO-
JMMO IIPU MOATOTOBKE GakalaBpOB 10 JAHHOMY HalpaBJICHUIO Ul Hay4YHO-HUCCIIE0BATENILCKOM
U TIPaKTHUECKOM paboThl HA MPEATIPUITHUSX.

2. B pe3yabTare n3y4yeHusi AMCHUILINHBI 00YUYaIOLIHIiCcs 1O MporpaMMe 6aKkajiappuara
J0JI2KeH OBJIA/IETh CAeAYIIUMH KOMIIETCHIUAMU:
Obwenpogheccuonanvnvimu (OIIK):
— CHOCOOHOCTBIO U TOTOBHOCTBIO HCIOJIB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JIHC-
UIUTHH B TpodeccronansHoi aestensaoctu (OIMK-1);
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— FOTOBHOCTBIO HMCIIOJIb30BaTh 3HAHUS O COBPEMEHHOH (PU3MUECKOW KapTHHE MHpa, POCTpaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTAX, CTPOCHUU BELIECTBA JJIsl IOHUMAaHUS — OKPY>KaIOILEro
mupa u sBiaeHuit npupoas (OITK-2);
— FOTOBHOCTBIO MCIIOJIB30BaTh 3HAHMSI O CTPOCHUHU BEIIECTBA, NPUPOJE XUMUYECKOW CBA3HM B
Pa3IMYHBIX KJIACCAX XUMUYECKUX COCIUHEHUM Ul NMOHMMAaHMs CBOMCTB MATE€pPHAJIOB M MeXa-
HU3Ma XUMHUYECKUX MPOIIECCOB, MPOTEKAOMIKNX B OKpy-xatoiiem mupe (OIIK-3).
B pe3yJbTate 0cBOeHUSsI AUCHMIIMHBI 00y4aIOIIHIICS JOJIKEH:

3uamey:
- OCHOBBI TEOPUH IEPEHOCA MMITYJIbCa, TEIUIa U MACChl; MPUHIUIBI (PU3MUECKOr0 MOJEIUPOBA-
HUS MPOLIECCOB; OCHOBHBIE YPABHEHUS IBUKEHUS JKUJKOCTEH; OCHOBBI TEOPUHU TEILIONEPENAUY;
OCHOBBI TEOpUHU Maccolepeiaul B CUCTEMaxX CO CBOOOIHOM M HEMOJBMKHOW IpaHUIICH pas3zaena
(a3; TUIIOBBIC MPOLECCH XMMUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIME allapaThl U METOABI UX
pacuera;
- METOJbl MOCTPOEHUS SMIIMPUUYECKUX U TEOPETUYECKUX MOJEIEH XMMHKO-TEXHOJIOIMYECKHX
IIPOLIECCOB.
Ymemo:
- OIPEIENSITh XapaKTep ABMKEHUS KHUIKOCTEH M ra30B; OCHOBHBIE XapaKTEPUCTUKU IPOLECCOB
TEIUIO- U Maccolepeiaun; pacCUUThIBATh MapaMeTphbl U BBIOUPATh anmnapaTypy il KOHKPETHOTO
TEXHOJIOIMYECKOI0 IpoLecca;
- paccuMTHIBaTh OCHOBHBIE XAPAKTEPUCTUKH XUMHUKO- TEXHOJIOTHYECKOIo Mpoliecca, BbIOUpaTh
PalMOHATILHYIO CXEMY.
Bnaoems:
- METOJaMH TEXHOJOTUYECKUX PACUETOB OTJENIbHBIX Y3JIOB U JAeTajeil XUMUYECKOro 000py10Ba-
HUS;
-HaBbIKAMHU [TPOEKTUPOBAHMSI TUIIOBBIX alllapaTOB XUMUYECKON MPOMBIIIIIEHHOCTH;
- METOJIaMHU OTIPEJICJICHUS] PAIlMOHAIBHBIX TEXHOJOTHUECKUX PEKUMOB pabOThl 000py1OBaHHUS.

3. Kpartkoe coaepixanue IHCHMIIMHBI

Mopnyas 1. I'napoauHaMu4ecKue NPOLEecChl M aNnapaTbl XMMHYeCKOi TexHoJorum. Oc-
HOBBI TEOPHUH sBJIEHUH mepeHoca. O01ue 3aKOHOMEPHOCTH TUAPOAMHAMUKH, TEIUIONEpeIauu U
macconepenaun. JKuakoctu u ra3el. ['uapoaunamuka. Teuenue B TpyOax u kaHanax. [logo6Hoe
npeobpaszoBanue ypaBHeHusi HaBbe-Crokca. be3pazmepHble nepeMeHHbIe - KPUTEPUH THAPOIN-
HamMHuuyeckoro mnonobust (Oinepa, PeltHonbiaca, ®Ppyna, TOMOXPOHHOCTH), UX (U3NUECKUN
CMBICTT; TapameTpudeckue kputepuu. KpurepuaibHoe ypaBHEHUE IBUKEHUS BSI3KOM JKUIKOCTH.
Br16op ckopocreit motokoB. [lepeMertienre KUAKOCTEH U Ta30B C MOMOIIbIO MallMH, TOBBIIIA-
IOLIUX JIaBJICHHUE.

Monayasb 2. TensioBbie npouecchbl U anmapaTbl XUMHYECKOH TEXHOJIOTHH.
OcHOBHbBIE TEMJIOBBIE IMPOLIECCHl B XUMUYECKOW TexHonoruu. uddepeHnnanbHoe ypaBHEHHE
nepeHoca ’Hepruu B opme Termnorel. KOHBEeKTHBHBIN MepeHoC TemioThl. PaguanTHBIN Terio-
nepeHoc. Teronepenaya B TOBEPXHOCTHBIX TEMIIO0OMEHHUKAX.

Moayas 3. IIpouneccsl M annaparsl pa3iejJeHusi TOMOreHHbIX cucreM. (OCHOBHBIE Mac-
CO000MEHHBIE MPOLEeCChI).
OcHoBbI MaccOOOMeHHBIX TporieccoB. uddepeHnnanbHoe ypaBHEHHE KOHBEKTUBHOT'O IIEPEHO-
ca Macchl B OMHapHBIX cpefax. Macconepenaua. MarepuanbHblil 0ajgaHC HEMIPEPHIBHOTO yCTa-
HOBHUBIIIETOCA Mporecca. Pacuer MaccooOMEHHBIX IPOIIECCOB U AMMapaToB JJIsl CHCTEM C OJJHUM
pacnpezesiieMbIM KOMIIOHEHTOM.
Pacuet nonepeunoro cedenus (quameTpa) KOJOHHBI; IPEJEIIBHO TOIyCTUMAsi U 3KOHOMUYECKH
ONTUMAJIbHAs! CKOPOCTH CIUIOIIHOMN (ha3bl. OCHOBBI pacyeTa BBICOTHI MACCOOOMEHHBIX alnapaToB
C HETIPEPBIBHBIM U CTYIIEHYAThIM KOHTAKTOM (a3. OOIre MpUHIMITEI yCTPOUCTBA U KiIaccuu-
KaIys anmnaparoB I MACCOOOMEHHBIX MPOIIECCOB B CUCTEMAX «ra3(Imap)-KuaKocTby. OcoOeH-
HOCTH KOHCTPYKIMI abcopOepoB. OCHOBHI pacueTa U amnmaparhl JUIs JUCTUIUISLHH.
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Monayas 4. OcHOBHBIE THAPOMexXaHnYeckne nmpoiuecchbl. [Ipomeccyl U annapaTsl pa3je-
JICHHUS TeTePOreHHbIX CHCTEM.
Paznenenue >KUAKNX M Ta30BBIX TETEPOTCHHBIX CUCTEM B TIOJIC CHJT TSDKECTH. TeueHue uepes He-
MOABUKHBIC 3CPHUCTBIC U IICCBIOO0KNKCHHBIC CJIOU. cI)I/IHI:TpOBa.HI/IC CYCHCH3I/II7I 1 O4YHUCTKaA ra3oB
OT MbLIICH Ha PUIBTpPAX.

4. O0beM y4eOHOI TUCHUNITIHHBI

Bcero V cemectp VI cemectp
Buzet yue6oii paboTsl 3au. en./Ak. yac. | 3au. en./Ax. gac. | 3au. en./Ak. yac.
UL T OISR R0 D A 10/360 5/180 5/180
IVIHHBI N0 Y4e0HOMY IUIaHY
KonTakTHas padora: 3,56/128 1,78/64 1,78/64
Jlexmum (Jlek) 1,78/64 0,89/32 0,89/32
[paktrueckue 3ansarus (I13) 1,78/64 0,89/32 0,89/32
(CCalI;;OCTOHTeHbHaH padora 4,44/160 2,22/80 2,22/80
CamocCTosTeIbHOE U3yYeHHUE pa3- 4,44/160 2.22/80 2.22/80
JIEJI0B TACLIAILIAHEI
IK3aMeH 2[72 1/36 1/36
KonraktHast pabora — MpOMEKY- 0.4 04
TOYHAs aTTeCTaIrs ! !
IToaroroBka K 3K3aMeHy 35,6 35,6
Bua konTpoJsi: IK3aMeH
Bcero V cemectp VI cemectp
Busl yueOHOM paboThI 3au. ea./Actp. 3au. en./Acrtp. 3au. ea./Actp.

yac. yac. yac.
O OO TS A 10/270 5/135 5/135
MJIMHBI 110 Y4eOHOMY IJIAHY
KonTakTHas pagora: 3,56/96 1,78/48 1,78/48
Jlexru (JIek) 1,78/48 0,89/24 0,89/24
ITpaktuueckue 3austus (I13) 1,78/48 0,89/24 0,89/24
%lﬁ‘)"”"”“m’“a” padora 4,44/120 2.22/60 2.22/60
CamocTosTeIbHOE H3yYEeHHUE pas-
R —— 4,44/120 2,22/60 2,22/60
DK3aMeH 2/54 1/27 1/27
KonTakTHas pabota — mpoMexy- 0.3 0.3
TOYHAs aTTeCTalus
[ToaroToBka K 3K3aMeHy 26,7 26,7

Bua koHnTpoJs: JK3aMeH

AHHOTauus padoyeil NporpaMmMbl JUCUMILTHHBI
«Oo0mas xumnueckasi texnosorus» (b1.5.18)
1. Heap IMCUMNJMHBI — TIONyYCHHWE 3HAHWK B O00JIACTH pean3allid XUMHUKO-
TEXHOJIOTMYECKHUX MPOIIECCOB C YUETOM (U3NKO-XUMHUYECKUX OCOOEHHOCTEN MPOTEKAIOUIUX pe-
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aKIii, BEIOOpa ONTHUMAJIBHBIX YCJIOBUH peau3yeMbIX MPOIECCOB, BbIOOpaA 3 (HEKTUBHBIX peak-

TOPOB, NPUOOPETEHNS HABBIKOB B COCTABJICHUU MAaTEePHAJIbHBIX U TEIUIOBBIX OaIaHCOB, B pacyeTe

MIPOLIECCOB U PEAKTOPOB HA OCHOBE MATEMAaTHYECKOTO MOJEIIMPOBAHUS, MOJYyUYEHHUS 3HAHUU B

oOmacTu pa3paboTKu 3HeprocOeperaonmx XUMHKo-TexHojornyeckux cucreM (XTC), 6e30t-

XOJHBIX M MAJIOOTXOAHBIX TEXHOJOTHI Ha MPUMEPE COBPEMEHHBIX MPOU3BOICTB.

2.B pe3yiabTrare H3yYeHHs JUCHMIUIMHBI OOy4YalIIMic 1O TMporpamMmme
0akajiaBpUAaTA 10JI3KEH:

Obnaoams crienyromumu obmenpodeccruonanbabiMu (OITK) kommeTeHIusAMu:

— CHOCOOHOCTBIO U TOTOBHOCTHIO UCIIOJIb30BAaTh OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX JMC-
LUILTHH B TpodeccronansHoi aestenpaoctu (OITK-1);

— TOTOBHOCTBIO UCIOJIb30BATH 3HAHUS O COBPEMEHHOM (M3MUECKO KapTHHE MUPA, IPOCTPaH-
CTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOCHUU BEIECTBA Ui TIOHUMAHUS OKpYJKarolie-
ro mupa u sBiacHui npupoasl (OITK-2).

3uams:

— OCHOBBI TEOPHH XUMUYECKHUX MIPOLIECCOB U PEAKTOPOB;
— METOJOJIOTHIO MCCIIEIOBAHHS B3aUMOJECUCTBUS XMMHUYECKUX MPEBPALIECHUNA U SBJICHHUU

IepeHoca Ha BCeX MacIITaOHBIX YPOBHIX;

— METOAMKY BBIOOpa peakTopa U pacuéra mporecca B HeM;
— OCHOBHBIE PEAKIIMOHHBIE MPOLIECCH M PEAKTOPHI XUMHUECKOW U OMOTEXHOJIOTHH;
— OCHOBHbBIE IIPUHILIMIIBI OPraHU3ALMM XUMHUYECKOTO MPOU3BOJACTBA, €r0 MEPAPXUUECKYIO

CTPYKTYPY, METO/1bI OLIeHKH 3((HEKTUBHOCTH MPOU3BOICTBA;

— OCHOBHBIE XUMHUYECKUE IIPOU3BOCTBA.
Ymemo:
— paccuMTaTh OCHOBHBIE XapaKTEPUCTUKU XUMUYECKOTO MPOIIECCa;
— BBIOpATh PALIMOHAIBHYIO CXEMY IPOU3BOCTBA 33/1aHHOTO MPOAYKTa;
—  OUEHUTH TEXHOJOTUYECKYIO 3(hPEeKTUBHOCTH MPOU3BOJICTBA;
— BbIOpaTh A()(PEKTUBHBIN THUIT PEAKTOPA;
— TPOBECTH pacueT TEXHOJOTUYECKUX MapaMeTpoB IS 3aJaHHOTO TpoIiecca;
— OIpPEIENUThH apaMeTphl HAWTyUIlIEel OpraHU3aliy IIpolLecca B XUMUYECKOM PEAKTOPE.
Bnaoemy:
— MeTrojaaMu aHanu3a 3pPeKTUBHOCTH PabOThl XUMUYECKUX TPOU3BOJICTB;
— METO/IaMHU pacueTa M aHajK3a MPOIeCCOB B XMMUUECKUX PEAKTOPax, ONPEIEICHUs TeX-

HOJIOTUYECKHUX MTOKa3aTesel;

— METO/IaMHU BbIOOPAa XMMHUYECKHX PEAKTOPOB.

3 Kpartkoe cogep:xanue JuCHMIIUHBI

Mopayas 1. Xumudeckasi TEXHOJIOIMSA M XMMHYeCKOe IIPOM3BOACTBO

1.1. OcHOBHBIC ONIPENETECHUS U TTOJIOKEHUS.

XuMHUECcKasi TEXHOJIOTUS - HayKa 00 YKOHOMHUYECKH, SKOJIOTUYECKH M COLUAIBHO 000C-
HOBAaHHBIX CIOCO0ax W Ipolieccax nepepaboTKU ChIpbs C U3MEHEHHUEM €ro COCTaBa M CBOMCTB
MyTeM MPOBEACHUS XMMUYECKUX U (PU3UKO-XUMHUECKUX MpPEBpaIlleHH B MpeaMeThl moTpediie-
HUS U cpeAcTBa Mpou3BOACTBA. OOBEKT XUMUYECKON TEXHOJIIOTUN - XUMUYECKOE TIPOU3BOCTBO.
MexoTpacieBoil XxapakTep XMMHYECKON TEXHOJOrMH. Pa3BUTHE XMMHUYECKUX NPOU3BOACTB U
XUMUYECKON TEXHOJOTHH. MeCTO XMMHUYECKON TEXHOJOTHUU B MPOMBIIIJIEHHOH cepe U METO/I0B
XUMHYECKON TEXHOJOTUU B HEXMMHUUYECKHUX OTPACiIAX MPOMBIIIIEHHOCTH. MeToIbl XUMHUYECKON
TEXHOJOTMH — CHCTEMHBIA aHAJIW3 U METOIbl MaTeMaTUYECKOro MozaenupoBaHus. CHUCTEMHBIN
AQHAJIN3 CIIOKHBIX CXEM M B3aUMOJAECHCTBUI 3JIEMEHTOB CXEMBI — IIOHATHE U COAEPKAHUE METO/1a.
Ou3nyeckoe U MaTeMaTHYeCKOe MOJEIIMPOBAHNE, OTIPEIeIIEHNE U OCHOBHBIE TIOHATHUS, UX MECTO
B MH)KEHEPHO-XMMHMYECKHX HCCIEIOBaHUAX M pa3paboTkax. MecTo M 3HAY€HHWE HATYpHOTO U
BBIUHCIUTENEHOTO 3KCIIEPUMEHTA.
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Copepxanue 1 3aauu yueOHOTo Kypca.

1.2. XuMuueckoe mpou3BOACTBO.

[lonsiTHE 0 XMMHUUYECKOM MPOU3BOJCTBE KAK O CHCTEME MAILIWH W anlapaToB, COCAUHEH-
HBIX MaTE€pUAIbHBIMU U YHEPTeTUYECKUMH MOTOKAMHU, B KOTOPBIX OCYIIECTBISIOTCS B3aUMOCBSI-
3aHHbIE XUMHYECKHE MpeBpalleHus U (HrU3nUecKrue Iporecchl nepepaboTKU ChIPbs B MPOTYKTHI.
MHOropyHKIIMOHATHFHOCTh XUMUYECKOTO TIPOM3BOICTBA - TIOJTYyYEHUE MPOIYKTOB, SHEPTO- U pe-
cypcocOepekeHrne, MUHUMU3allks BO3/ICUCTBUS HAa OKPY KaroIlyto cpeny. Ob1as cTpykTypa Xu-
MUYECKOTO MPOU3BOJCTBA - COOCTBEHHO XMMHUYECKOE MPOU3BOJICTBO, XPAHEHHUE CBHIPhS M IPO-
IYKIUH, TPAHCTIOPT, CUCTEMBI KOHTPOJISL U 6e30macHOCTH. OCHOBHBIE MOICUCTEMBI XUMHUYECKOTO
MPOU3BOJICTBA - MOATOTOBKA CHIPbSI U MaTEPHAIOB, XUMUYECKUE M (PU3UKO-XUMUYECKUE TIpe-
BpaIleHUs. BBIICJICHUE MPOIYKTOB, 00€3BPEKUBAHUE YTHIIM3ALUA OTXOJOB, TEIUIO- M DHEPro-
obecrieyeHne, BOAOIMOATOTOBKA, YIpaBlieHHE MPOU3BOJACTBOM. OCHOBHBIE TEXHOJIOTUYECKUE
KOMITOHEHTHI - CBIPbE, BCTIOMOTaTeJIbHbIE MaTepHasIbl, OCHOBHOM U JOTOTHUTEIBHBIA MPOAYKTHI,
OTXOJIbI, SHEPTeTUYECKHE PECypChl, 000PyIOBaHUE, CTPOUTEIbHbIE KOHCTPYKIMH U MPUOOPHI,
IIPOU3BOJCTBEHHBIN NIEPCOHAI.

KauecTBeHHBIE U KOJMYECTBEHHBIE MOKA3aTEIM XUMHUYECKOTO MPOU3BOJICTBA: TEXHOJIO-
TUYECKHE TIOKA3aTeNu - MPOWU3BOAUTEILHOCTh M MOIIHOCTH MPOW3BOJICTBA, BBIXOJ MPOAYKTA,
pacxoanbie KOA((GUIUEHTHI MO CHIPHIO U YHEPTUH, HMHTEHCUBHOCTH MPOLIECCOB, KAYECTBO IMPO-
IyKTa; SKOHOMHUYECKHE MOKa3aTesu - c€0eCTOUMOCTb MPOJYKTa, PUBEIEHHBIE 3aTPAThI, YI€b-
Hbl€ KaNHUTAJIbHBIE 3aTPAThl, MPOU3BOAUTEIBHOCTh TPYJa; SKCIUIyaTallMOHHBIE IOKAa3aTelu -
HAJEKHOCTh M 0€30MacHOCTh (PYHKIMOHUPOBAHUS CHUCTEMBI, YyBCTBUTEIBHOCTb, PETYJIUpYeE-
MOCTh U YIPaBJISEMOCTh Ipoliecca; COLUalIbHbIE MOKA3aTeIu - BO3ACHCTBUE HA OKPYKAIOLLYIO
cpemy, 6e30macHOCTh OOCTY)KUBAaHUS, CTETICHh MEXaHU3AIIUHA U aBTOMATH3AIIH.

1.3. CoipbeBbI€ pecypchl, BOAa U SHEPTUsl B XUMUYECKOM IIPOU3BO/ICTBE.

Kiaccudukanmsi ChIpbeBBIX PECYpPCOB IO PA3IMYHBIM NMPU3HAKAM - (Aa30BOMY COCTOSI-
HUIO, MPOMCXOKJIEHUIO, HUCTOYHUKAM. MUHepanbHOe ChIphe (PYAbl M TMOJIE3HBIE HCKOIMAEMBIE),
OpraHUYECKOe TPHUPOIHOE ChIphe (TOPIOYME WMCKOIMAEMbIC), PACTUTEIHLHOE M JKUBOTHOE CHIPHE,
BTOPUYHOE CHIPbE - UX UCIOIB30BaHUE U MyTH MepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHOMN
00paboTKK CHIphsI (OOOTaIeHNe, OYMCTKA, MOJATOTOBKA K TPAHCIIOPTUPOBKE M IepepadoTKe).
[TonsiTve, CYyITHOCTh U MPUMEPHI YIITyOJIEHUsT UCTIOIB30BAHUS CBHIPhS, KOMOMHUPOBAHUS TIPOU3-
BOJICTB ¥ KOMITJIEKCHOW TIepepabOTKU CHIPHSI.

3HaueHWe U UCIOJIb30BAHUE BOJBI B XMMUYECKHX NPOU3BOJACTBaX. VICTOUHHMKHU BOJBI.
TpeGoBanus K TEXHOJOTHYECKON M OBITOBOM Bojie. [IpoMbITiuIeHHAs] TOATOTOBKA BOJBI M METO-
JIbl €€ OUYUCTKH OT mpumeceil. OCHOBHBIE METO/IbI KOHTPOJISL KAYeCTBA BOJbl. DKOHOMHUS BOJIOIO-
TpeOJIeHHs B IPOM3BOICTBE. BOm00OOPOTHBIE CHCTEMBI.

Bunbl 1 UCTOYHUKY SHEPTUU B XUMUYECKOM MPOMBIIUIEHHOCTH. Macmtabbl motpebie-
HUS ¥ CIIOCOOBI YMEHBIIICHUS dHEpreTudecknx 3arpaT. CyIHOCTh U MPUMEPHI pereHepanui 1
peKyIepanuu SHEPTUU. DHEPrOTEXHOJIOTUUECKHE CUCTEMBI. BTOpUUYHbIE HHEPreTUYECKHe pecyp-
CBI.

Monyasb 2. Teopernyeckne 0CHOBbI XMMHUYECKHUX MPOLECCOB U PEaAKTOPOB

2.1. OCHOBHBIE ONIPENEIEHUS U TOJIOKEHUS

DU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH XHMHMUYECKHX IPEBpALIEHUN - CTEXHMOMETpUYe-
CKHE, TePMOJIMHAMHYECKUE, KHHEeTHYeCKne. [loka3aTenn XuMUIecKoro peBpaIleHusl - CTENEHb
MpEeBpaIeHs], BBIXOJ MPOIyKTa, MHTETpalbHas U nuddepeHIanbias ceIeKTUBHOCTH, CKOPO-
CTH PEAKIINU U TIPEBPAIICHHS peareHTOB.

2.2. X¥MHYECKHUE MPOLECCHI.

Onpenenenue. Knaccudukanuss XMMHUYECKUX MPOLECCOB MO PA3NUYHBIM MPU3HAKAM -
XUMUYECKUM (BUJ XUMHUYECKON peakluuu, TEPMOAMHAMUYECKHUE XapaKTEPUCTUKH, CXeMa Ipe-
BpaleHuit) u Ga3oBbIM (YHCIIO M arperaTHoe COCTostHUE ¢a3).

I'oMmorenHsbIi xumuueckuil nporecc. OnpeneneHue U nNpuMepbl. BiusHue XuMu4eckux
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IPU3HAKOB M yCIOBUH MPOTEKaHUs Ipoliecca Ha ero nokasaresnu. Crnoco0bl HHTEHCU(PHKALUH.
[TonsTHEe ONTHUMANBHBIX TeMmepaTyp. OnTuManbHbIe TEMIIEpaTypbl A 00paTUMBIX U HeoOpa-
TUMBIX 9K30- U S3HIOTEPMUYECKUX PEaKIHil.

I'ereporennsiil (HEKaTATUTUYECKUM) XUMHUECKUN npouecc. OnpeneneHue U MpUMEpHI.
CrpykTypa mpoliecca u ero cocrapistomue (craauu). Habmrogaemass CKOpOCTh XMMHUYECKOTO
npespauieHust. O6nactu (pexumMbl) IPOTEKaHUs MpoLiecca, JUMUTHPYIOLIAs CTalus.

I'eTeporeHHsblii XuMHUYECKHi Tporiece "ra3 ()KMIKOCTh) - TBepaoe". OOOCHOBaHHE, TO-
CTPOEHHE U aHAJIM3 MAaTEMaTU4YECKOW MOJENN IS peakuuil ropeHus (Mojeib "CKUMAIoLascs
chepa") u TonoxumMmuueckoi (Mozaenpb "¢ HeB3auMoIeHcTBYOMmKM siapom"). Habmrogaemas cko-
POCTh IPEBpAIIECHUS], BpEMsI MIPEBPAILEHUS U yTH MHTEHCU(DUKALMU JUTs Pa3InYHbIX 00JsacTei
IPOTEKaHuUs Ipolecca.

I'eTeporeHHbIit XUMUUECKUH mpouecc "ra3 (KUIKOCTh) - KUAKOCTh". OOOCHOBaHUE, IMO-
CTpOEHHE U aHAJIN3 MaTeMaTuyeckoil mozenu. Habmonaemas ckopocTh npeBpalleHus 1 ooiactu
npotekanus npouecca. [lyTn uHTeHcHpUKanuy 171 pa3IMYHbIX PEKUMOB IpoIiecca.

Karanutuueckuii npouecc. Omnpenenenue, kiaccupukanus, mpuMepbl. ['eTeporeHHsbli
KaTaJlu3 Ha TBepJoM KaTanuzaTope. OOOCHOBaHME, IOCTPOECHUE U aHAIU3 MAaTeMaTHYECKOH Mo-
JIeJIM Ha KaTaJIUTUYECKOM MOBEPXHOCTU U B IMMOPUCTOM 3epHE KaranuzaTopa. Habmonaemas cko-
POCTh IpeBpalleHus] U 00JIaCTH MpoTekaHus mnpouecca. CTeneHb MCHOIb30BAHUS BHYTpPEHHEH
noepxHocTu. [lyTn uHTeHCHpUKAIK KaTaTUTUYECKUX IIPOLECCOB.

2.3. XMMHUYECKHUE PEAKTOPBHI.

Onpenenenyue U Ha3HAYEHWE XMMHMUYECKOTO peakTopa. PeakTopbl B XUMHUYECKUX U HEXU-
MHUUYECKUX OTPACIIAX MPOMBIIUIEHHOCTH. O030p TUIIOB XUMHUYECKUX PEAKTOPOB, UX CTPYKTYpPHBIE
AJIEMEHTHI (peaklMOHHAas 30Ha, yCTPOMCTBAa BBO/A U BBIBOJA, CMEILLIECHUS, Pa3/IeICHUs] U pacipe-
JIeNIeHUsI TIOTOKOB, TEINIO0OMEHHBIE 3JIEMEHTHI), OCHOBHBIE IIPOLIECCHI U SIBICHUS B HUX.

CucremaTu3zanusi MpoleccoB B XMMHYECKOM PEaKTope MO MacmTaly UX HpPOTEKaHUS:
XUMHYECKasi peakiysi, XMMUYECKHI MpoIecC B JIEMEHTaPHOM 00beMe, MPOIECChl B peaKIMOH-
HOM 3JIEMEHTE U B PEaKTOpEe B IIEJIOM, - UX B3aUMOCBS3b U HepapXuyeckas CTpPyKTypa MaTema-
TUYECKOW MOJENH Ipolecca B peakrope. [Iprumepsl poieccoB B pa3nMUHbIX BUAAX XMMHUYECKHX
PEaKTopoB.

Knaccudukaius nmporeccoB B peakTopax Mo pa3iIMyHbIM MPU3HAKAM - BHJl XUMUYECKOTO
npolecca, OpraHu3alysi IOTOKOB PEareHToB (CXeMa JIBH)KEHHUSI PETeHTOB Yepe3 PeakTop, CTPYK-
Typa IIOTOKOB B PEAKLIMOHHOM 30HE), OpraHU3alisl TEIUIOBBIX IIOTOKOB (TEIJIOBOM PEKUM, CXEMA
TEMI000MEeHa), CTAIlMOHAPHOCTH TIpoIiecca.

O6ocHOBaHME U OCTPOCHUE MAaTEMAaTHUECKOM MO/IEIH MPOIECCca B PEAKTOpax pa3inyHo-
ro TUIA KaK CUCTEMbl YpaBHEHHI MaTepHabHOTO U TEIUIOBOTO OajlaHCOB Ha OCHOBE JTAHHBIX O
CTPYKTyp€ MOTOKAa, XMMHUYECKUX IMPEBPALLEHUAX, SIBICHUAX NEPEHOCA TEIIa U BEIIECTBA U MX
B3auMoeiicTBun. CucremMaru3zanus U KiaccuuKalus MaTeMaTHYecKuX MOJeliel MpOoLEeccoB B
peakTopax.

N3oTepmuueckue mporecchl B XUMUYECKOM peakTope. BiusHue cTpykTyphsl MOTOKa
(uneanpHOE CMELICHHE U BBITECHEHHE), CTAIIMOHAPHOCTH Ipolecca (MPOTOYHBIM U Iepuoauye-
CKHUii), MapaMeTpoOB U YCJIOBHUI MpPOTEKaHUs Mpoliecca (TeMieparypa, KOHIIEHTpalus, JaBlIeHue,
00BbEeM pEeaKkIMOHHOM 30HBI, BpeMs), BHJIa XUMUYECKON peakiuu (IIpocTas U CIIOKHAs, 0OpaTH-
Masi 1 HeoOpaTHMasi) U ee MmapaMeTpoB Ha Mpo(uiIu KOHIEHTpalui U MoKa3zaTelau mpolecca B
peakTope (CTeNeHb NPEeBpallleHNus], BBIXO IPOAYKTa, CEIEKTUBHOCTD Mporiecca). OCHOBBI pacue-
Ta mpoiiecca B peaktope. ConocTaBnenue 3¢p(HEeKTUBHOCTH MPOIECCOB B PEAKTOpax, ONKChIBae-
MBIX MOJIEJISIMHU UJI€AIBHOTO CMEIIEHUS U BBITECHEHUS.

Heuszorepmudeckue npoueccs B XMMUYECKHX peakTopax. OpraHusanys TEIUIOBbIX MOTO-
KOB U PEKMMOB B XUMHUYECKUX peakTopax. Pacnpenenenne temneparypbl, KOHIEHTPALUHA U CTe-
IICHU NPEBPAIIECHUS B PEAKTOPE B PEXKUMaX MJICAIbHOTO CMEIICHUS U BBITECHEHHUs, aauadaTuye-
CKOM M ¢ TeriooOMeHoM. CBs3b TeMIEepaTypbl M CTENEHH IMPEBpAIICHUS B aauadaTHYecCKOM
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npornecce. ConmocTaBieHue ¢ U30TEPMUUECKUM PEXKUMOM. UHCIIO M YCTOMYMBOCTh CTallMOHAP-
HBIX PEKUMOB B PEAKTOpPax UJI€aJIbHOIO CMEIICHHUS.

2.4. IIpOMBIIIJIEHHBIE XUMHYECKUE PEAKTOPBI.

Ha xoHKpeTHBIX IpHMepax HPEIMETHO PACCMATPUBAIOTCS MPOMBILUIEHHBIE PEAKTOPHI
JUISL IPOBEAEHUS MPOLIECCOB TOMOTEHHBIX, FT€TEPOTr€HHBIX U KaTAIUTHUYECKUX - TUIIBI PEAKTOPOB,
KOHCTPYKTHUBHBIE XapaKTEPUCTUKUA U OCOOCHHOCTH PEXHMa, 00JIACTH UCTIOIH30BAHUSI.

Moayas 3. XuMuuyeckoe NPOU3BOACTBO, KAK XMMHMKO-TEXHOJIOTMYECKAas CHCTeMa
XTO).

3.1. CTpykTypa ¥ OnMcaHue XUMHUKO-TEXHOJIOTUYECKON CUCTEMBI.

XHUMHYECKOE ITPOU3BOJACTBO KaK XUMHMKO-TexHojorumdeckas cucrema (XTC). Ilonstue
cucteMbl 1 XTC. CoctaB XTC: aneMenTsl, cBsizH, ojacuctembl. Inementsl X TC, knaccuduka-
Ul 10 BUAY INPOLIECCOB M Ha3zHaueHHio. TexHonornuyeckue cBsizu 31aeMeHToB XTC (IOTOKH).
[TocnenoBarenpHas, mapajiebHasi, pa3BETBICHHAS, MTOCIEIOBATEILHO-00BOAHAs (Oaiinac), 00-
paTHas (pelMKII) TEXHOJIOTHYECKHE CBsI3U. X cXeMbl 1 Ha3HauEHHUeE.

Onucanne XTC. Bunel moneneit XTC - onucarenbHble U rpadpuueckue. OnucareiabHble
MOJIEJIN - XMMHYecKas CXeMa M Maremarhdeckas Mojenb. I'paduueckue mMonmenu - (QyHKLIHO-
HaJIbHAsl, TEXHOJIOTUYECKasi, CTPYKTYpHas U Apyrue (crnenuanbHble) cxeMbl. HasHauenue, npu-
MEHEHHUE U B3aUMOCBSI3b MOJIEIEH.

3.2. Anamusz XTC.

[lonstue, 3anaun u pesyaprarsl aHanu3a XTC - cocrosune XTC, maTepuanbHblil U TE-
JI0BOM OaNlaHChl, OKa3aTeId XMMHUYECKOT0 IIPOM3BOCTBA.

CpoiictBa XTC Kkak cUCTEMBI: B3aUMOCBSI3aHHOCTb PEKUMOB JIEMEHTOB, PA3JIMYUE OIl-
TUMaJIbHOCTH 3JIEMEHTA OJIMHOYHOTO U B CUCTEME, YCTONYMBOCTD U CYIIECTBOBAHUE CTAllOHAP-
HBIX PEXUMOB U JP.

MatepuanbHblii U TEIIOBOM OanaHchl. MeTo/IMKa COCTaBJIEHUS U pacueTa MaTepUaIbHbIX
u terioBblx OanancoB XTC u ee moxcucreM. OcobeHHOCTH pacyeTa 0alaHCOB B CXEMax C pe-
1ukiioM. @opMbI TpeicTaBlIeHNs 0amaHCOB (TaOIUIIBI, TUATPAMMBI U . ).

MarepuanbHblil OanaHc It MAaCCOOOMEHHBIX M PEaKIIMOHHBIX 3JIEMEHTOB. Vcrosb3oBa-
HUE CTEXMOMETPUYECKUX, TEPMOAMHAMMUYECKUX M MeX(a3HbIX OaJaHCOBBIX COOTHOIICHUH.
CrexroMeTpruecKie COOTHOIIEHH M UX pa3sHOBUAHOCTU. CTENEHb MCIONb30BaHMS ChIPHEBBIX
pecypcoB.

DOHTaNBIHUIHBIN, SHEPTeTUUYECKUH (110 TOTHOW YHEPTUHN) U IKCEPreTUYECKUi OamaHChl U
KII. Ux conocraBnenue u ucnosb3oBanue B ananmse XTC.

3.3. Cunres XTC.

Ilonsitue m 3apaum cuHTe3a (mocrpoennsi) XTC. OcHoBHBIe 3Tanbl pa3spadoTKH
XTC. Posib MaTeMaTHYECKUX U IBPUCTHYECKUX METO/I0B.

OcHoBHble KOHLIENIUU Npu cuHTe3e X TC: MoJHOE UCTIOIB30BaHUE CHIPHEBBIX U DHEPIe-
TUYECKUX PECypCcOB, MUHHUMH3ALMSA OTXOJ0B, ONTHMAJIBHOE MCIOJIb30BaHUE ammapaTypsl. Mx
coJlepskaHue M crocoObl peanuzanuu. KoMOMHUpOBaHHBIE MPOU3BOJCTBA, COBMEIICHHBIE MPO-
LIECCHI, BTOPUUHBIE IHEPIETUUECKUE PECYPCHI, SHEPTOTEXHOJIOTUYECKUE CUCTEMBI, IEPECTPANBA-
emble XTC, 3aMKHyThIE, MaJTOOTXO/AHbIE TIPOU3BOCTBA - UX MOHATHUS, OCOOEHHOCTH U IPUMEHE-
HUE.

OaHOpOJHBIE TEXHOJIOTMYECKHE CXEMBI: CHCTEMa PEKyNepaTUBHOIO TEIIO0OMEHa, CH-
cTeMa pa3AesieHUus] MHOTOKOMIIOHEHTHOM CMECH, CUCTEMa peakTopoB. OCHOBBI MOCTPOEHUS MX
ONTUMAJIBHOU CTPYKTYPbI

Monayasb 4. [IpombliieHHbIe XUMHYECKH e IPOU3BOACTBA.

XHWMHUYECKUE MTPOU3BOACTBA PACCMATPUBAIOTCS MPEAMETHO KaK peain3alsl U3yUYECHHBIX
TEOPETUYECKMX OCHOB XUMHUKO-TEXHOJOrmyeckux mnpoueccoB U XTC, KoHUENIUNA NOCTPOEHUs
BbicOKOd(p(hexTuBHON XTC. OCHOBHOM aKICHT JeflaeTcsi Ha (PU3UKO-XUMUIECKUE OCHOBBI KOH-
LENIUHU TOCTPOEHMsI TEXHOJIOTMYECKONH CXEMbI IPOU3BOJICTBA U €ro noxacucreM. [IpousBoactso
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cepHoM kucnoThl. [TponsBoactBo ammuaka. [Ipou3BoACTBO a30THOM KUCIOTHL. [Ipon3BoncTBO
CTUpOIIA.

Moayasb 5. CoBpeMeHHbIe TEHAEHIIUN B PA3BUTHH XUMHYECKOI TeXHOJIOTHH.

Teky1iee cOCTOSTHUE XUMHUUECKOM MPOMBIIUIEHHOCTH B MUPE U TEHACHIIUU €€ Pa3BUTHSI.
[lepcnekTUBHBIE HICTOYHUKH CBIPBS U 3HEpruu. Knacrepusanus XuMU4eCcKON MPOMBIILIIIEHHOCTH.
CoBMerieHHbIe Mporiecchl. [ nOkue u mepecTpanBacMble TEXHOJIOTHYECKHE cXeMbl. HoBbIe XH-
MHUKO-TEXHOJIOTUYECKHUE MPOIIECCHI U CIIOCOOBI MOJTy4YeHUs MPOoaykToB. HaHOoTexHOMIOTHS.

4 O0beM yueOHOi TMCHHIIJIMHbI

. B 3aueTHBIX B akanewm.
Bunsl yueOHoii paboThl
eIMHUIIAX qacax
OO0mas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4€OHOMY IJIAHY 6 216
KonTtakTHasi paboTa — ayAUTOPHbIE 3aHATHS 2,67 96
Jlexmmm (Jlek) 0,89 32
[Tpaktuyeckue 3austust (I13) 0,89 32
JlaGopatopusbie 3ausaTus (JIad) 0,89 32
CamocrositesbHas padora (CP): 2,33 84
CaMocTosITeIbHOE U3YUEHHUE Pa3/1e€I0B JUCIUILINHEI 2,33 84
JK3aMeH 1 36
KoHnTakTHas paboTa — IpOMEKYTOUHAsl aTTECTALMSI 0,4
ITonroroBka K 3K3aMeHy 35,6
Bua konTpoJs: IK3aMeH
N B 3auerHbIX B actponom.
Bunbl yueOHOM paboThI
eIMHUIIAX qacax
O0mas Tpy10eMKOCTb JIMCIUILIHHBI 110 Y4eOHOMY IUIaHY 6 162
KonTrakTHasi padoTa — ayAuTOpPHbIE 3aHATHS 2,67 72
Jlexmum (Jlek) 0,89 24
[Tpaktnaeckue 3austust (I13) 0,89 24
JlaGopaTopusie 3ausaTus (JIad) 0,89 24
CamocrositeabHas padora (CP): 2,33 63
CaMocTosITENbHOE N3YUEHHUE PA3/IE€TI0B JUCIUILINHEI 2,33 63
IK3aMeH 1 27
KonrtakTHas paboTa — MpOMeXyTOYHAst aTTECTAIHSI 0,3
IToaroToBka K 3K3aMeHy 26,7
Bua konTpoJs: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUNIMHBI
«CucreMbl ynpaBJjieHHsl XMMHKO-TeXHoJIoru4eckumu npoueccammn» (b1.5.19)

1. eab AucHMIUIMHBI — J1aTh 0a30Bbl€ 3HAHUA 10 TEOPHUH CHCTEM YIPABICHUS XUMHKO-
texHosiorndeckumu npoueccamu (CY XTII), npuBUTE HaBBIKK U yMEHHUE aHAIIM3a CBOMCTB
XTIl kak OOBEKTOB yNpaBlIEHUS M MPAKTUYECKOTO MPUMEHEHUS TEXHUYECKHX CpEICTB
YIpaBJICHUS.

2. B pe3yabraTe M3yyeHusi AUCHUILUIMHBI 00y4YalOIMiics MO MporpaMMe 0aKkajaBpuaTa
JMOJIKEH:

Obnadams cnenyromumu oodmenpodeccrnonanbabiMu (OIIK) koMmeTeHusIMU:

- CIIOCOOHOCTHIO U TOTOBHOCTBIO MCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHHUIUIAH B podeccuonanboi aesreaprocTr (OITK-1);

3nams:

- OCHOBHBIE TIOHATHUS TCOPUH YIIPABIICHNUS;
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- CTaTMYECKHE U IUHAMHUYECKUE XapaKTEPUCTUKU OOBEKTOB YIPABICHHUS;

- ocHOBHbIE BuAbl CAY U 3aKOHBI PETYJINPOBAHMS;

- TunoBbie CAY B XUMHYECKOW MPOMBIIIIIEHHOCTH;

- METOZBI U CPEACTBA U3MEPEHUS OCHOBHBIX TEXHOJOTHYECKUX [1APAMETPOB;

- ycroitunBocTh CAY;

- OCHOBHbIE NMOHATHS O HenuHeHHbIX CAY, peneliHbIX cuctemMax, JOTMYeCKUX aJlrOpHT-
Max yIpaBJICHUs, AJalITUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPAaBICHUS;

Ymemo:

- ONpEAENATh OCHOBHBIE CTAaTHUECKHUE U JAMHAMHYECKUE XapaKTePUCTHUKU OOBEKTOB
YIPaBIICHUS;

- BBIOMPATh PALIMOHAJIBHYIO CUCTEMY PETYJIMPOBAHUS TEXHOJIOIMYECKOTO MpoIiecca;

- OLleHUBaTh ycToHunuBOoCTH CAY;

- BBIOMpATh KOHKPETHBIE TUIIBI TPUOOPOB [t tuarHoctuku X T11;

Braoemy:

- METOJIaMH TEOPUH aBTOMAaTUYECKOI'O PEryJMpPOBaHUs, OPraHU3ALMU U pacdy€ra CUCTEM
ONTUMAJILHOTO YIIPABJICHHUS MPOIECCaMU XMMHMYECKOHW TEXHOJIOTMH MaTepuanoB U HpUOOPOB
AIIEKTPOHHON TEXHUKH U HAHOAJIEKTPOHHKH.

3. Kpartkoe cogep:kanue J1UCHHUIIIMHBI

Mopayas 1. OcHOBHBIC NOHATHSI YNIPaBJCHUS XHUMHKO-TEXHOJOTHYeCKHMH Npolec-
caMH.

3HaueHue aBTOMATHUYECKOI0 YIIPABJICHUS U1l Pa3BUTUSL XUMUYECKON IPOMBIIUIEHHOCTH.
Oco0eHHOCTH yNpaBiIeHUs XUMHUYECKUM HPEIANPUATHEM U XUMHUKO-TEXHOJIOTHYECKUM IPOLEC-
coM. TexXHUKO-?KOHOMUYECKUH 3(PPEeKT BHEAPEHUSI aBTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUS.
Posb cuctem ynpasieHus: B obecrieueHur 6€30MaCHOCTH XMMHUYECKOTO MTPOM3BOICTBA U OXPAHBI
oKpyxartomiei cpenbl. OCHOBHBIE TEPMUHBI U omnpeaenenus. Mepapxus ynpasnenus. OCHOBHbIE
npuHIUNGl yrpasieHus. Knaccuduxamms cuctem ympasineHus DyHKIMOHANBHAs CTPYKTypa
CAY. Iloka3arenu KkayecTBa yInpaBJiICHUS.

Moay.b 2. OCHOBBI TEOPHUH ABTOMATHYECKOI0 YIIPABJICHHS.

Marematnueckue mojienu CAY. lunamudeckue xapakrepuctuku CAY. Ucnonb3zoBanue
OlepalMOHHOT0 ucuncienus st ananu3a CAY. Tunosele tuHamMuueckue 3B€Hbs. BpeMeHHbIe
Y YaCTOTHBIE XapaKTEPUCTUKU. DKBUBAJICHTHbIE TPEOOPa30BaHMsI CTPYKTYPHBIX CXeM. Y CTOM-
yuBOCTH JUHEHHBIX CAY ¢ 00paTHOI cBs3bI0. Kiaccudukanus 1 OCHOBHBIE CBOWCTBA OOBEKTOB
ynpaBiieHusi. MeToibl ornpeieseH s CBOMCTB 00BEKTOB yIipaBieHus. OCHOBHbIE 3aKOHBI pery-
JUpOBaHUs. PerynsTopbl Ha OCHOBE HCKYCCTBEHHBIX HEHpOHHBIX ceTeil. LludpoBbie u pobdacT-
HBIE CUCTEMBI yrpaBJieHHs. BoIOOp 3ak0Ha peryarpoBaHus U ONpeeleHne ONTUMAaIbHBIX Mapa-
METPOB HACTPOIKHU IPOMBILUIEHHBIX PETYJIATOPOB.

Mopayas 3. U3mMepeHne TEXHOJOTHYeCKHX NMapaMeTPOB XMMHMKO-TEXHOJIOTHYECKOro
npouecca.

l'ocynapcTBeHHast cucTeMa MPOMBILIUIEHHBIX MPUOOPOB M CpeACcTB aBTomMaTtu3auu. Oc-
HOBHBIE TEPMMHBI U ONPEIEIICHNs MeTpojoruu. Meroas! nsmepenuii. Cpencrsa U3MEpUTENBHON
TEXHMKHU, MX CTaTHYECKHE U TMHaMudeckue cBoiicTBa. [lorpemnoctu nsmepenuii. CriocoOsl me-
penaun uHMopMaIK Ha paccTostHue. Opranuzanus JUCTaHIMOHHON nuarnoctuku XTII. M3me-
pEHUE OCHOBHBIX TEXHOJOTHMYECKUX IMApaMETPOB: JAaBJIECHUS, TEMIIEPATYphl, pacxoja U KoJude-
CTBa, YPOBHS JKUAKOCTH M CBHIIy4YUX MaTE€PUAIOB, COCTaBa U (PU3UKO-XUMHUYECKUX CBOICTB Be-
LIECTB.

Monayab 4. OCHOBBI IPOEKTHPOBAHNS ABTOMATHYECKUX CUCTEM YNPABJIEHUS] XUMM-
KO-TeXHOJIOIMYeCKUMH IPOoLecCaMu.

Ocob6ennoctu ynpasnenus X T11. PerynupoBanue OCHOBHBIX TEXHOJIOTHYECKUX Mapa-
METPOB: pacxoja, IaBJieHus, TeMIiepaTypsbl, ypoBHs, PH. Texaundeckue cpeactsa CAY. OcHOB-
HbIE€ PA3HOBUIHOCTH YIPABISAIOIIUX YCTPOMCTB. THUIIBI, XapaKTEPUCTUKHU U PaCUET UCTIOTHU-
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TEIbHBIX MEXaHMU3MOB U PETryIHPYyIOMUX opranoB. OpopmieHne MpoeKTHOTO 3aJaHusI Ha aBTO-
MaTHU3aIMI0 TEXHOJIOTHYECKOTO Tporiecca. BeIOOp Touek u3MepeHus, KOHTPOJIS, yIPaBISIEMBIX
apaMeTpoB U yNPaBISIOUINX BO3AeHCTBUI. CTaHIapThHI U YCIOBHBIE 0003HAYEHUS 1711 TEXHO-
norudeckux cxeMm. OcHoBHble cBepenus 060 ACY TII B xumuueckoit mpombiiieHHOCTH. [Tprme-
pel ACY TII B XuMu4eCcKkoi MpOMBIIUIEHHOCTH. OCHOBHBIE BBIBOJIBI IO Kypcy. COBpEMEHHBIE

tenaeHuuu B pazsutuu CY XTII.
4. O0béM yueOHOI TMCUMILITHHBI

Bunsl yueOHoi paboThl

B 3aueTHBIX enu-

B akaneM. gacax

HUIAX
Oo01mast Tpy10eMKOCTb U CIUTIINHbI 5 180
10 y4eO0HOMY ILIAHY

KonTtakTHasi pa0oTa — ayAuTOpPHbIE 3aHATHS 1,33 48

Jlexm (Jlek) 0,44 16

[TpakTnueckue 3anstus (I13) 0,44 16

Jlaboparopusie 3austus (J1ad) 0,44 16

CamocrositeabHas padora (CP): 2,67 96

CaMocCTOsITeIbHOE U3YUYEHHE Pa3/IeNIOB JUCITUIUIMHBI 2,67 96

IK3aMeH 1 36

KonTakTHas paboTa — IpOMEKYTOUYHAsI aTTECTALIMSI 0,4
ITonroroBka K 3K3aMeHy 35,6

Bua kouTpoJsi:

IK3aMeH

Bunel yueOHoI paboThl

B 3aueTHEBIX enu-

B acTtponowm. ya-

HUTAX cax
OO0mas Tpy10€eMKOCTb IMCUMILTUHBI 5 135
10 y4e0OHOMY ILUIaHYy

KonTakTHasi pa6oTa — ayIMTOPHBbIE 3aHATHUS: 1,33 36

Jlexmum (Jlek) 0,44 12

[Tpaktnueckue 3anstus (I13) 0,44 12

Jlabopatopusie 3ausTus (J1ab) 0,44 12

CamocrositesibHas padora (CP): 2,67 72

CaMoCTOsITETbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTUIHHBI 2,67 12

IK3aMeH 1 27

KonrtakTHas paboTa — IpOMeXKyTOUYHAs aTTeCTalHs 0,3
[ToaroroBka K 9K3aMeHY 26,7

Buja koHTpoOJISI:

IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl TUCUUIIJIMHBI

«KypcoBasi pa6ora no Heopranndeckoii xumun» (51.5.20)
1. IeJb AMCHUIUIMHBI — [IOJyYEHUE HABBIKOB CAMOCTOSITEIbHOTO PELIEHUS UCCIIETyEeMOM
3aJjaud Ha OCHOBE aHAJIM3a U3BECTHBIX JIAHHBIX M MOJYUYEHHBIX CTYJIEHTOM 3KCIEPUMEH-
TAJIbHBIX PE3YyJbTATOB, 3HAKOMCTBO CO CIIOCOOAMH M3JIOKEHUS U 0()OPMIICHUS TOJTyUeH-

HBIX PE3YJIbTATOB.

2. B pe3yabTare u3y4eHusi TUCHUILUIMHBI 00yYaIOIUIiCs 0 MporpaMMe dakajaBpuara

JOJIZKCH:

Obnaoams crnenyromumu obmenpodeccuonanbbiMu (OITK) kommeTeHIusIMu:
-CIIOCOOHOCTBIO HUCIOJIb30BATh TMOJYYCHHBIC 3HAHUS TEOPCTUYECKUX OCHOB (yHIaMEH-

TaJIbHBIX Pa3ZeJIOB XUMHU TP PEUICHUH MpodeccruoHanbHbIx 3ana4d (OITK-1);

-CITOCOOHOCTBIO HCIOJIL30BAaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHLIX JUCHUIIJIMH B

59




npodeccronanbHoi aestensHocta (OITK-3);
3uams:

— MOJAXO0Jbl K OPTaHU3alMU CAMOCTOSITEIBbHON U KOJJIEKTUBHON HAay4YHO-UCCIEA0BATEIbCKOM pa-

OOTEI;

— MPUHIHUIIB OPTaHU3aLUK MPOBEIACHUS HIKCIIEPUMEHTOB 1 UCTIBITAaHU.

Ymemu:

— BBIMONHITH MOUCK, 00pabOTKy, aHAIM3 U CHCTEMAaTH3allUI0 HAyYHO-TEXHHUYECKOH mHpopma-

1y,

— BBINIOJHATH 00pa0OTKY U aHAIIU3 PE3YJIbTaTOB IKCIIEPUMEHTOB U UCTIBITAHU;

— [IPOBOAUTH aHAIN3 HAYYHO-TEXHUYECKOM JIMTEPATYPHI;

Braoemy:

— KOMILIEKCOM TMepPBOHAYANIBHBIX 3HAHUH U MPECTaBICHUI 00 OpraHU3aIlii HAYYHBIX UCCIIE0-

BaHMIL;

— HaBBIKAMU U3JI0KEHUS MOJTYYCHHBIX 3HAHUH B BHJIE OTYETA O BHIMOJIHEHUU KyPCOBOI pabOTHI.
3. Kpartkoe coaep:kaHue JUCHUTLIHHBI

Pa3pea 1. Ilonck u nepBuyHasi 00pad0TKa HAYYHOH M HAYYHO- TEXHHYECKOI HHPOpMANNH

[IpousBoauTCS MOUCK U TMepBUYHAS 00pabOTKa HAYYHOW M HAYYHO-TEXHMUYECKON WH-
dbopmaruu.

Oprann3alluOHHO-METOUYECKUE MEPOTIPUITHS, BKIIOYAIOIIKE:

- U3y4YEeHHE CIEIHUAIbHON JTUTepaTyphl U APYrol XMMHUUECKON MH(POpMAIIH, BKIIIOYas
JOCTKEHUSI OTEYECTBEHHON W 3apyOeXHOW HayKd W TEXHHKH B OOJACTH XUMHUU U XHUMHKO-
aHAJIMTUYECKUX METOJIOB HCCIIEIOBAHUNL;

- cOop, aHaNU3 U CTPYKTYypUpOBaHKE UHPOPMAIIUH 110 TEMATHKE KYpCOBOW PabOTHI.

Pa3znen 2. BoinosiHeHMe HHAMBUYAJbHOI0 IKCIIEPUMEHTAJIBHOTO 32IaHUS

Brinonnenune 3xkcrepuMeHTaIbHOr0 HayYHOT'O UCCIIEA0BAHMS, KOTOPOE MOYKET BKIIFOYATh:

- IIJJAHUPOBAHUE U MTOCTAHOBKY CEPUHU 3KCIEPUMEHTOB B COOTBETCTBUE C OIPEAEICHHON
TEMaTHKOW KypCOBOH pabOTHI;

- yJacTHe B MPOBEJICHUU BBIMOJHAEMBIX Ha Kadeape HayIHBIX UCCIICIOBAHHHA WA BBI-
MOJTHEHUH amnmapaTypHBIX pa3paboToK;

- COCTaBJICHHE KOMITBIOTEPHBIX MPOTPaMM JJIsi 00pabOTKH XUMHUYECKOW HHPOPMALINH;

- cOop, 00paboOTKy, aHANKU3 M CHCTEMaTU3allMi0 WH(OPMALIUK IO MPEANONIaracMoil Teme
KypCOBOH pabOTHI;

- IPUOOPETEeHNE HABBIKOB XUMUYECKOTO SKCIIEPUMEHTA;

- TpUOOpETEeHHE SKCIIEPUMEHTAIBHBIX HABBHIKOB pPAa0OTHI Ha COBPEMEHHBIX Y4eOHO-
HAYYHBIX Ipubopax;

- OCBOECHHE METOJIOB PETUCTPALUU U 00pabOTKU pe3yIbTaTOB XUMUYECKUX IKCIEPUMEH-
TOB.
Paspnen 2. IlpenocraBienne pe3yJibTaTOB BbINOJHEHUS MHAMBUAYAJIbHOIO 32JaHUS B BH-
e KypcoBoii paboThl

[Ipon3BoauTcs aHaIN3 pe3ysibTaTOB IMPOBEJACHHON AKCIEPUMEHTAJIbHOW JESTEIBbHOCTH,
dbopMyIMpoBaHNEe BBIBOJIOB paOOTHI:

- cbop, 00paboTKa, cHCTEMAaTH3alUsl TIOTYYEHHBIX PE3yJIbTaTOB;

- COCTaBJICHHE Pa3JIEJIOB OTUYETA IO TEME HAYYHBIX UCCIIETOBAHMM,

- M HaITMCaHKE OTYeTa O MPOBEIEHHOUW KypPCOBOI pabore;

- BBICTYIIJICHHE C JOKJIAZIOM U OTBETHI Ha BOIIPOCHI [0 TEMAaTUKE KYpPCOBOM pabOThI
4. O0béM yueOHOI TUCHUTIUHBI

Bu yueGHOM paGoTh 3auétHple equ- Axagemuue-

HULBI CKHE Yachl
O0mas Tpy10eMKOCTh THCHUILIMHBI 10 Y4eOHOMY IJIaHy 3 108
KonTakTHas padota (KP) 1,78 64
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JIaboparopusie pabotsr (JIP) 1,78 64
CamocrosiTeqbHas padora (CP): 1,22 44
KoHnrtakTHas camocTosiTennbHas pabota 129 0,2
CaMocTosATeIbHOS U3YUYCHUE PA3ICIIOB TUCITUTUTHHEI ' 438
Bua konTpoJs: 3a4er - -

Bun yueGHo# 3au€THple  eau- | AcCTpoHOMHUYE-

paboTHI HHIIBI CKHE 4aChl

O0u1asi TPy10€MKOCTb TUCHUILUIMHBI 0 Y4eOHOMY TJIaHY 3 108
KounrakTHas padota (KP) 1,78 48
Jla6oparopusie padotsi (JIP) 1,78 48
CamocrosiTtenbHas padora (CP): 1,22 33
KoHTtakTHas camocTosiTeNibHas paboTa 199 0,15
CamocTosiTeTbHOEC H3YUYCHHUE PA3/ICTIOB TUCIIUILIMHBI ' 32,85
Buja koHTpOJIS: 3a4eT - -

4.4.2. IMCUMIIMHBI BAPUATUBHOM YacTH (00s13aTe/IbHbIE T CHUIIIUHBI)

AHHOTanUs padoyeil MPOrpaMmMbl JUCUHUIIIIMHBI
«OCHOBBI JKOHOMHUKH U ynipasJienusi npoussoacrsom» (b1.B.01)

1 Heap AMCHMIJIMHBI - TIOJyY€HUE CUCTEMBI 3HAHUN 00 3KOHOMUYECKHX 3aKOHOMEPHO-
CTAX (PYHKUMOHMPOBAHUS IMPOMBIIIJIEHHOTO IPOM3BOJICTBA B CUCTEME HAIIMOHAJIBHOM AKOHOMHU-
Kd, (OPMHPOBAHHME SKOHOMHYECKOTO MBILIUICHUS W HCIOJIb30BAHUE IOJIyUYEHHBIX 3HAHUH B
MIPaKTUYECKOU NEATEIbHOCTH.

2 B pe3yabTaTe H3y4YeHUs1 AMCHMINIMHBI 00y4alOHUICA 10 IporpaMme

0akajaBpUaTa J0JI7KEH:

Obnadams clenyrOIMUMA KOMIETSHIIHSIMHE:

ObwexynomypHuIMu:

- CHOCOOHOCTh HCHOJB30BAaTh 3HAHUS OCHOB SKOHOMUKH B Pa3IUYHBIX cepax
xu3HenestenpHoctu (OK-3).

IIpogheccuonanvnvimu:

- CHOCOOHOCTh AHAIM3MPOBATH TEXHUUYECKYIO JIOKYMEHTAllMIo, MoAOUpaTs 000py-
JIOBaHHE, TOTOBUTH 3asBKH Ha PpUOOpeTeHue U peMoHT obopyaoBanus (I1K-9).

3uams:

— OCHOBBI 5KOHOMMKH B PA3JIMYHBIX cepax KU3HEAEATSTbHOCTH;

— MeToAbI pa3pabOTKH ONEPATUBHBIX U TPOU3BOICTBEHHBIX IIAHOB;

— METOBI ¥ CIIOCOOBI OIIATHI TPY/IA;

Ymemy:

— COCTAaBJIATH OTUYETHI 1O BBIITOJIHEHUIO TEXHUYECKUX 3a1aHNM;

— TOTOBUTH UCXOJIHBIE JIaHHBIE JJIs1 BEIOOpA U 0OOCHOBAHUS HAYYHO-TEXHUUYECKUX U Op-
TraHU3aLMOHHBIX PEIIEHUI Ha OCHOBE SKOHOMMUYECKOTO aHAIIN3a;

— pa3pabatbiBaTh ONEpPaTUBHbIE IUIAHBI Pa0OT MEPBUYHBIX MPOU3BOACTBEHHBIX MOAPa3-
JICTICHUH;

Braoemy:

— METOJaM{ M HHCTPYMEHTaMH IpPOBEIEHHUS SKOHOMMUYECKOIO aHajau3a 3aTpar U pe-
3yJbTaTOB AESTEIbHOCTH IPOU3BOJCTBEHHBIX MOAPA3IEICHNM;

— HUHCTpPyMEHTAaMM IUIAHUPOBAHUS U BBIIIOJHEHUS MEPOIIPUATHH 110 IPOU3BOJACTBY MpO-
TYKIUH;
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3 KpaTkoe coaepskanue IUCHUNITHHBI

Monayasb 1. BBenenue. OCHOBBI PHIHOYHOWH IKOHOMHUKH

DKOHOMHYECKHE TOTpeOHOCTH, Oara u pecypcbl. O0ImecTBEeHHOE MPOU3BOJICTBO U KO-
HOMUYecKHe OTHoIeHHs. [Ipon3BoaACTBEHHBIE BO3MOXHOCTH OOIIECTBA U SKOHOMHUYECKUH BBI-
6op. KpuBas mNpoM3BOJACTBEHHBIX BO3MOXXHOCTEH. 3akoH YyOBIBaKOIIEH MpeAcTbHON
noJje3HocTuM. TpanuiuonHast 3KoHOMHYecKass cucteMa. CoOCTBEHHOCTh: ()OPMBI M IyTH HX
npeoOpazoBaHus. PEIHOUHBINM MeXaHU3M cripoca U npeiokenus. CoBeplieHHass 1 HECOBEPIIICH-
Hasi KoHKypeHIMH. CyIIHOCTP M YCJIOBHS BO3HMKHOBEHHS pPBIHKA. BUIBI PBHIHKOB UM HX
cTpykrypa. @yHKiMu pbeiHKa. ToBap u ero cBoicrBa. Crpoc U npeioxkeHue Ha peiHke. [Tons-
THE <«OJacTUYHOCTh». (CoBeplIeHHass W HECOBEPILICHHAs KOHKYPEHIMH. MOHOMOJIMS.
Omurononus. [loHsTHE HAIMOHATBHON YKOHOMHKH, OCHOBHBIE MaKpOIKOHOMUYECKHE MTOKa3aTe-
mu. Ilotpebnenus u coepexxenus. [IponsBonctBo, ooMeH u pacnpezneneHue. [lorpednenue, coe-
peKeHUe, WHBECTHLIMU TOBapoB M yciuyr. DuHaHCOBas cuctemMa W (UHAHCOBAS IOJIUTHKA
oOmectBa. Hanoru u Hanorosas cucrema.

Moay.ab 2. JKOHOMHYECKHE OCHOBBI YIIPaBJIeHHUs POU3BOJACTBOM

[Ipennpusite kak CyOBEKT PIHOYHOTO XO3s1iicTBa. DKOHOMUYECKHUE 3aKOHBI U OCOOCH-
HOCTH WX TIPOSIBIICHHSI HA MPEINpPUATHH. Poib crienuanucTa XUMHYECKOW MPOMBIILICHHOCTH.
[IpennpusitTie B cucremMe pbIHOYHON 3KOHOMUKHU. [Ipeanpusrue — kak cyObeKT U 0OBEKT mpej-
MPUHUMATEIBCKON NIEITEIIbHOCTH. 3aKOHOAATeNIbHAs 0aza MpeAnpUHUMATEIIbCKON AesSTEIhHO-
cti. HopMaTUBHO-IIpaBOBbIE aKThl, PETIIAMEHTHPYIOIIUE AEATENbHOCTh npeanpusatus. Opranu-
3alMOHHO-TIPABOBBIE (HOPMBI TPEANPHHUMATEILCKON ACATEIHPHOCTH M KPUTEPHUH UX BBIOOpA.
@®opmbl  COOCTBEHHOCTH. BHeHIHsIsI W BHYTpPeHHSAS cCpeAa Npeanpusatus. MaTepuaibHo-
TeXHUYecKas 0aza mpom3BoAcTBa. ChIpheBas W TOILUTUBHO-IHEPTeTHUECKash 0aza XUMHUYECKUX
npou3BoJCcTB. [Ipon3BoacTBEHHasl MporpaMma M MPOU3BOACTBEHHAs] MOIIHOCTb MPEIIPUSATHS.
KadecTBO M KOHKYpEHTOCIIOCOOHOCTh MPOAYKIIMU. DKOHOMHUYECKOE O0OOCHOBAHHE BBHIOOpA ChI-
pbst U ToruBa. PecypcocOepexenne. AnbTepHaTUBHbIE HCTOYHHUK CBIPbsl M dHEpruu. Matepu-
QIBHO-TEXHUYECKHE pecypchl mpeanpustus. OCHOBHBIE MPOW3BOJICTBEHHBIE (DOHIBI XHMHUYeE-
CKUX TIPENNPUITHIA: TIOHATHE, KIacCupUKalus U cTpykTypa. [loHsTHEe U CTPYKTypa, U OICHKA
OCHOBHBIX cpeJcTB. [lokazaTenn ncnonp30BaHusl OCHOBHBIX MTPOU3BOICTBEHHBIX (poHIOB. M3HOC
U aMOPTH3aLus, ¥ OLEHKA dPPEKTUBHOCTH UCIIOIb30BAHNS OCHOBHBIX MPOU3BOJICTBEHHBIX (POH-
10B. BocTipon3BOACTBO OCHOBHBIX cpencTB. OOOpPOTHBIE CPENCTBA MPEANPUATHS: TIOHSATHE, CO-
CTaB M CTPyKTypa. McTounnku ¢popmupoBanusi 000poTHBIX cpeacTB. ObopaunBaeMocTb 000pOT-
HBIX CpeNICTB. MaTepralbHbIC 3aMachkl Ha MPEeANpUATHU. TpyaoBbeie pecypchl mpeanpustus. [lep-
COHAJI MPEINPUATHS U €ro CTPYKTypa. D¢ (EeKTUBHOCTh UCIOIB30BaHUS NIepcoHana U pabouero
BpemeHH. [Ipou3BoauTENbHOCTh TpyAa U omiata Tpyaa. Opranuzanus 3apaOOTHOM IMiaThl Ha
npeanpusTiy. [Ipon3BoIUTEN HOCT TPy /a: MOHATHE, IOKA3aTeNH U METOAbI u3MepeHus. Muau-
BUyaJbHAs M OOIECTBEHHAs MPOM3BOIUTEIBHOCTh Tpyaa. Pe3epBel W (haKTOpPHI MOBBIIICHUS
POM3BOIUTENBHOCTH TpyAa. @OPMBI, CUCTEMBI U pa3Mep OIIaThI TPy/ia Ha MPEANPHUITHN.

Mopayasb 3. TeXHHKO-I)KOHOMHUYECKHH AHAJIH3 HHKEHEPHBIX pelIeHui

Jloxoapl M pacxojbl Ha MPOU3BOJACTBO, W PEATH3AIMIO MPOAYKIMU Mpeanpusatus. W3-
JIEP>KKH MTPOU3BOJICTBA MPOAYKIIUHU (CEOECTOMMOCTD), MPUOBLIL, PEHTA0EIBHOCTh U IIEHOOOPAa30-
BaHue. [loHsATHE 3aTpaThl HA MPOU3BOICTBO M PEATU3ALNIO MPOIYKIHH (ceOecTOUMOCTh). Buabl
U 3HaueHue Kiaccudukanuu 3arpar. CTpyKTypa 3aTpaT Ha IPOM3BOJCTBO M peaM3aIHI0 MPO-
OYKIUU. TeXHUKO-3KOHOMHYECKUN aHaIW3 WH)KEHEpHBIX pemeHui. OcoOeHHOCTH pacueTa 3a-
TpaT Ha MPOU3BOJICTBO U PEATHM3ANNIO MPOIYKIIMH B KOMIUIEKCHBIX MPOU3BOACTBaX. OCHOBHBIC
IYTH CHIDKEHUS 3aTpaT Ha MPOU3BOJACTBO Mpoaykiuu. Jloxoas! npeanpustus. [lonstue npulsi-
JU U 10X0Ja MPearnpusaTHs, METOIbl uX pacuera. PeHTabenbHOCTh, €€ BUIBI U METO/bI pacyera.
[TyTn noBbIeHUs] MPUOBUTH M peHTA0EIbHOCTH Ha mpeanpuatusx. LlenooOpa3oBanue u 1eHO-
Bas nosnutuka. lleHa Ha mpoayKIMIO U IPUHLHUIIEI IIeHooOpa3oBaHus. Buasl neH. CTpykrypa 1ie-
HBI, cucTeMa IIeH. B3auMocBsi3u 1eH u usgepxkek. LlenoBas monmutnka. PaspaboTka 1eHoBoi
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ctpareru. OUHAHCOBO-KPEIUTHBIE OTHOLICHHS MPEANPHUATHH U CHUCTEMa HajIOrooO0JI0KEHUS.
[TonsiTHe, cocTaB U cTpyKTypa ¢puHaHCOB npeanpustus. [Ipuniuns! Hamoroobnoxenus. Hamnoru
U TJIATEXXKU, YCTAaHOBJIEHHBIE 3aKOHOAATEIBCTBOM: BU/IbI, CTABKH, OOBEKTHI HAJIOTOOOIOKEHHS U

CPOKHM yTUIAThI HAJOTa B OFOIKET.
4 O0beM yueOHO#H THCHHUILINHBI

B 3auer-
N B akanewm. ua-
Bunpl yueOHO# paboThI HBIX e1U- cax
HHULIAX

Oo6masi Tpy10eMKOCTh JUCIHHIIJIMHBI 10 Y4e0HOMY IJIaAHY 3 108
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 0,9 32
Jlexumm (Jlek) 0,45 16
[Tpaktnyeckue 3anstus (I13) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
KoHTtakTHas camocTosiTenbHast pabota 0,4
CaMocCTOATEIbHOE U3YUEHHE PA3AEI0B IUCLUILIMHbI 75,6

Bua koHTpoOJIs:

3a4yeT ¢ OLEHKOM

B 3ayger-
Bunel yueOHol paboThl HBIX €1I1- B actporou.
S qacax
Oo0mast TPyA0€MKOCTb JMCHHILIMHBI 110 Y4eOHOMY IIAHY 3 108
KonTtakTHasi paboTa — ayAUTOPHbIE 3aHATHS 0,9 24
Jlexumnm (Jlek) 0,45 12
[Ipaktuueckue 3austus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
KonTtakTHas camocTosiTenbHasi paboTa 0,3
CaMocCTOATENbHOE N3YUEHHUE PA3AEIOB IUCIUILIMHbI 56,7

Buja xkoHTpos

3a4deT ¢ OLEHKOMH

AHHOTanus padoyeil NporpaMMbl JUCHUIJIMHBI
«IIpaBoBeneHUE B TEXHOJIOTHH MATEPHAJIOB U IPUOOPOB 3JIEKTPOHHOM TEXHUKU M HAHO-

nekTpoHuxkn» (b1.B.02)

1. Hean AuCHUIIMHBL:
—  OBJAJCHUE OCHOBAMH MPABOBHIX 3HAHUIA

—  (opmMupoBaHuE IPABOBOM KYJIBTYPhl aKTHBHOTO, 3aKOHOIIOCITYIITHOTO TPaXKJaHNHA.
2. B pe3yJbTaTe U3yUeHUs! JUCHUIIMHBI 0aKaIaBP 10/KeH:

Obnadams ClenyOMUMA KOMIIETCHITUSIMU:

—  CHOCOOHOCTBIO MCIIOJIB30BaTh OCHOBHI NIPABOBBIX 3HAHHUM B pa3iUyHbIX chepax aes-

tenbHoCcTH (OK-4);

- TOTOBHOCTBIO HU3Yy4YaTb HAYYHO-TCXHHUYCCKYIO PIH(i)OpMaIII/IIO, OTCUYECTBCHHBLIA U

3apyOeKHBIN ONbIT 1Mo TemaTrke uccaenopanus (I1K-20);
3uamo:

—  OCHOBBI POCCHICKON MPaBOBOIM CUCTEMBI U POCCUMCKOTO 3aKOHO/IaTEILCTBA, OCHOBBI
opraHu3zanui 1 GyHKIIMOHUPOBAHUS CYJEOHBIX U MHBIX NMPaBONPUMEHUTENBHBIX U MPABOOXPa-

HUTCJIbHBIX OPraHOB;

— TPaBOBBIC W HPABCTBCHHO-ITHUYECKHE HOPMBI B chepe nmpodecCHOHATBHON J1esTeb-

HOCTH,

— TIpaBOBbIE HOPMBI, PETYJMPYIOIIME OTHOIIEHHE YEJIOBEKa K YEJIOBEKYy, OOIIECTBY,

OKpYXKaIoIIEH Cpee;
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— 1paBa U 00A3aHHOCTH IpakJJaHUHA;

—  OCHOBBI TPYJIOBOI'O 3aKOHO/IATEIIbCTBA;

—  OCHOBaMH XO35IICTBEHHOI'O IIPaBa.

—  IIpaBOBbIE ACHEKTHI NPOPECCUOHATBHOMN NEATETBHOCTH.

Ymems:

—  HCHOJb30BaTh 3TUYECKUE U MPABOBBIE HOPMBI, PETYJIMPYIOIINE OTHOIIEHHUE YEJI0OBEKA
K 4eJIOBEKY, OOIIECTBY, OKpYKalolllel cpeie, UCII0b30BaTh IIpaBa U CBOOO bl UEIOBEKa U IPax-
JTaHWHA TP pa3pabOTKe COLMAIbHBIX IPOEKTOB,;

—  HCHOJb30BaTh U COCTABIATh HOPMATUBHBIE U NIPABOBBIE JOKYMEHTBI, OTHOCSIIMECS K
npoeCCUOHATIBHON AEATENbHOCTH, NPEANPUHUMATh HEOOXOAUMBIE MEpbl K BOCCTAHOBJICHUIO
HapyLIEHHbIX [IPaB;

— peanu3oBBIBaTh IpaBa U CBOOOIBI YENIOBEKAa W Ipa)<IaHWHA B pa3IUYHbIX chepax
KU3HEJCATECIIBHOCTY;

—  Z1aBaTh HPaBCTBEHHYIO OLIEHKY KOPPYILIMOHHBIM IPOSBICHUSIM.

Bnaoemy:

— TOJY4YeHHBIMU IPABOBBIMU 3HAHUSMHU B MpodeccroHalbHOM M MHBIX cdepax aes-
TEJBHOCTH.

3. KpaTkoe conep:kanue JHCHUAIIAHBI:

[lonsatue u npusHaku rocynapcrsa. @opmsl rocynapcrsa. @ynkunn rocyaapcrsa. llons-
TUE U NpU3HAKU npaBa. OCHOBHbBIE IIPABOBBIE CUCTEMBI COBPEMEHHOCTH. lloHATHE M BUJIBI HC-
TOYHUKOB IpaBa. OpenencHue 3aK0Ha U MOJ3aKOHHBIX aKTOB. [/IeiiCTBE HOPMATUBHBIX IIPABO-
BBIX aKTOB BO BpeMeHH. OOpaTHas cuia 3akoHa. [loHATHE MpaBOBBIX HOPM, UX CTpyKTypa. CH-
creMa npasa. YactHoe u nmyOnuyHOoe mpaBo. MarepuanbHOe M IpoleccyanbHoe npaso. IIpaBo-
OTHOIIIEHHE: 00BEKT, CYOBEKT U Coiep)KaHue NMpaBoOTHOMEHUH. FOpuaudeckue GaxTsl.

Konctutynus — ocHoBHo#l 3akoH Poccuiickoit deneparuu. denepatuBHOe yCTPOMCTBO
P®. Cucrema rocyjapcTBEHHBIX OPraHOB M MPUHIIMI pa3zeienus Buacteil B PO. [Tonstue rpaxxaan-
ctBa. [Ipu3HaHue, cobmoaeHNe, 3allUTa PaBHBIX MPaB JKEHIIWH U MYXXUYUH KaK OCHOBHas 00s-
3aHHOCTb I'OCY/IapCTBA.

[TonsTHe ¥ IpeaMeT aAMUHUCTPATHBHOTO NpaBa. Obmas xapakrepructuka Kogekca PO 06
aJMUHHMCTPATUBHBIX IPABOHAPYIIECHUSAX. AJIMUHUCTPATUBHBIE IPABOHAPYIIECHUS: MOHITHE U
pU3HAKU. AJMUHHCTPAaTUBHAs OTBETCTBEHHOCTD: MOHATHE U NPUHUMIELL. [loHATHE, TpU3HAKK 1
BU/Ibl IMUHUCTPATUBHBIX HaKa3aHUM.

IlonsiTHiE M NIpeAMET YTOJIOBHOTO IPaBa. YTOJIOBHAs OTBETCTBEHHOCTB: MOHATHE, OCHOBA-
HUE BO3HUKHOBeHUS. [loHATHE mpecTyIuleHHs: MpHU3HaKH, CTpykTypa. CocTaB HpeCTyIUICHUS.
Coyuactue B npectyruieHul. OOCTOATENbCTBA, UCKITIOYAIOIINE IPECTYNHOCTh AedHus. [lonsaTue,
LEJIU U BUJbl HAKa3aHUW. YTOJIOBHAs OTBETCTBEHHOCTH 3@ COBEPILIECHUE NPECTYIUIEHUH. Y CI0B-
HOE OCYXJIeHUEe, OCBOOOKIEHNE OT YTOJOBHOM OTBEeTCTBEHHOCTH. [Ipeamer u 00beKT KpUMUHa-
JTUCTUKUA. MeTOopl M 3aJ]aui KPUMUHATUCTUKH. [IOHSATHE KPUMHHAIMCTHYECKON MACHTHU(HUKA-
1. OOBEKTHI U BUJbI KpUMHHATHCTHYECKOH neHTH(Gukannu. KpuMuHanucTuueckas TeXHUKa.
Kpumunanucruueckast TakTHKa.

DKOJIOTHYeCKOe NpaBO: NOHATHE, NMPEAMET METOA M UCTOYHMKHU JKOJIOTMYECKOro IpaBa
P®. IlonsaTne, BUABI U CTPYKTypa 3KOJIOIMYECKUX IPABOHAPYIICHUH, OTBETCTBEHHOCTh 3a UX
COBEPLICHHUE.

[Tonstue nHpopmanyu. OTBETCTBEHHOCTh 3a HapyILIEHHE 3aKOHOJATENbCTBA O 3allINUTE
uHpopmauuu. I'ocynapcTBeHHas TaliHa: MOHATHE, 3alllUTa, IPABOBOE PETyJIMPOBAHHUE IoCyaap-
CTBEHHOM, CiTy’)ke0HON 1 nHOM nHpopmarmn. KonpuaeHnnanpHas nHPOPMAIINs: TOHATHE, BUJIBI
Y 3al1MTa. 3alUTa IEPCOHAIBHBIX JaHHBIX I'PaXKIaHUHA.

[lonsTre, nmpeaAMET U METOJ TpakJaHCKOro npasa. [loHATHE rpa’kaaHCKOro MpaBOOTHOIIIE-
Hus, ero cnenuduka. CTpyKTypa TIpaxIaHCKoro mpaBooTHoueHus. [IpaBogeecrocoOHOCTH
CyOBEKTOB TPaXKIAHCKOTO IMPAaBOOTHOMIEHHs. ['paxknaHe Kak CyOBEKTHI T'pakKIAHCKOTO IIpaBa.
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Ouznyeckue M IOPUINYECKUE JIMLA: MOHITHE, TPU3HAKH, Kiaccuukanus. Opunnueckue ¢ak-
Thl. [IpaBo cobctBenHOCTH. [loHsATHE aBTOpCKOTO MpaBa. [lonsTHe marenTHOro npasa. [loHsaTHE
uHTeekTyanbHoi cooctBeHHocTH (MC) n uckmountensHoro npasa. Knaccudukanus UC. Cu-
CTeMa MPaBOBOM OXpaHbl HHTEIJICKTYaTbHOU COOCTBEHHOCTH, ABTOPCKHUX U MATEHTHBIX TPaB.

[TonsiTHe XO3SMUCTBEHHOTO (MPEANPUHUMATEILCKOTO0) TpaBa. [IpeameT X03siCTBEHHOTO
(mpeAnpUHUMATENBCKOI0) IpaBa, MPU3HAKKU, METO/IbI IPAaBOBOro peryiaupoBaHus. [loHsaTue xo-
3SIICTBEHHOM M MPEIIIPUHUMATEIBCKON JEATEIbHOCTH.

[IpaBoBO€ perynupoBaHHE CEMEHHBIX OTHOIICHHWH. 3aKIIOYEHHE M TpEeKpalieHue Opaka.
[IpaBa u 00s13aHHOCTH pouTeNnel u aetei. AaumeHTbl. DopMbl BOCIUTAHUS I€TEH, OCTaBIIMXCS
0e3 rnomneyeHus poAUTEIeH.

[Ipeamer u MeTox TpyaoBOro npasa. TpyaoBOW JOTOBOP: NOHATHE, CTOPOHBI, COACPIKAHNE.
PaGouee Bpemsi. Bpems otapixa. TpynoBsie ciopsl. JucuurinHa Tpyaa.

[Tonstne n ucrokn koppynuuu. HopmatuBHoe onpenenenue koppynuuu. IIpuanssl pac-
npocTpaHeHus Koppynuuu. Hakazyemble u HeHakazyembie ¢opMbl kKoppyniuu. CKpeiThie (J1a-
TeHTHbIE) (opMmbl Koppynmuu. DopMbl KOPPYNIUU-TIpECTYIUICHUs. POpMBI  KOPPYMITUH-
npoctynka. @opMbl MOMUTUYECKON Koppynuuu. HopMaTuBHbBIE TPaBOBBIE aKTHI B Chepe MPOTH-
BozieicTBUA Koppynuuu. Denepanbapiid 3ak0H 0T 25.12.2008 Ne 273-03 «O npoTuBOAEHCTBUN
KOPPYIILIUK.

4. O0beM y4eOHOH JUCHHILIMHBI

. B 3ayeTHBIX B akanem.
Bunsl yueOHoi paboThI

eIMHUIIAX qacax
O01as TPYA0€eMKOCTh JUCHUIIHHBI 110 Y4e0HOMY TLUIaHy 3,0 108
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS: 0,9 32
Jlextmu (JIek) 0,45 16
[Tpaktiueckue 3anstus (I113) 0,45 16
CamocrositenbHas padora (CP): 2,1 76
KonTtakTHas camocTosiTenbHas paboTta 0,2
CaMocTosITeIbHOE H3YUYCHUE PA3/ICNIOB TUCIIUIUIHHBI 75,8

Bua konTpos: 3ayer

. B 3aueTHBIX B actpon.
Bunsl yueOHoii paboTh P

eIMHUIIAX qacax
Oo0mast TpyA0€MKOCTb JMCHHILIMHBI 10 Y4eOHOMY ILIAHY 3,0 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 24
Jlexrmn (JIek) 0,45 12
[Ipaktuueckue 3ansatus (113) 0,45 12
CamocrositesnbHas padora (CP): 2,1 S57
KoHTtakTHas camocTosiTennbHast pabota 0,15
CaMocCTOATENbHOE N3YUEHHE PA3AEIOB IUCIUILIMHbI 56,85

Bua konTpoJsi: 3ayer

AHHOTanus padoyeil NPOrpaMMbl AU CUMIIIMHBI
«Ixonorus» (b1.B.03)
1. Heap AucumIMHbI «KOJIOTUD» — CHOPMHUPOBATH Y CTYIEHTOB MPECTABICHUE O COBPEMEH-
HBIX 3KOJOTMYECKHX MpobieMax, 0 (U3NKO-XUMHUECKUX IMPOIECcCax, MPOTEKAIOMIUX B Pa3Iuy-
HBIX KOMIIOHEHTAaX OKPYKAIOUICH CpelIbl M O CTENEHH AHTPOIIOICHHOTO BO3JEHCTBUSA HA OTHU
IPOIIECCHI; BBIPAOOTAaTh Y CTYACHTOB HAaBBIKM CHCTEMHOTO MOJXO0/a K M3YYCHHMIO U PEIICHUIO
9KOJIOTUYECKUX MPOOIIEM, BO3HUKIINX B PE3yJIbTAaTe MPOMBIIIICHHO-X03SMCTBEHHOMN AEATENbHO-
CTH 4Y€JIOBEKA, PA3BUTHh MBIIUICHUE, MO3BOJISIONIEE MPABUWIBHO OLICHUBATH JIOKAJIBHBIE U OTHAA-
JICHHBIE TIOCIIEACTBHS MPUHUMAEMBIX PEIICHUN JI OKPY KAIOIIEH CPElIbl U YEIIOBEKA.
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2. B pe3yiabTare HM3y4eHHsl AUCHHUILUIMHBI O0y4Yawluiica Mo mporpaMme 0akajlaBpuara
MOJIZKEH:
Obnadams CIenyONUMA KOMITETCHIIHSIMU:

— TOTOBHOCTBHIO MCTOJB30BaTh 3HAHUS O COBPEMEHHOW (PU3UYECKOW KapTUHE MHpa, Ipo-
CTPaHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX, CTPOCHHM BEINECTBA IS ITOHUMAaHHS
OKpykaroiiero mupa u sisiernit npupoasl (OI1K-2);

— TOTOBHOCTBIO HCIIOJIb30BaTh 3HAHUS O CTPOCHUU BEILECTBA, IPUPOJIC XUMHUUYCCKOMN CBS3H
B PA3NIUYHBIX KJIaCCaX XMMHUYECKUX COCIUHEHUH IS TOHUMAaHUSI CBOMCTB MaTEPHAJIOB U
MEXaHHU3Ma XUMHUYECKUX MPOIIECCOB, MTPOTEKAIOIINX B OKpy:karomem mupe (OIIK-3);

— CIIOCOOHOCTHIO MPUHUMATh KOHKPETHbIE TEXHUYECKUE PELICHHsI MPU pa3paboTKe TEXHO-
JIOTUYECKHUX TPOIECCOB, BBIOUPATh TEXHUICCKUE CPEJICTBA M TEXHOJIOTHH C YUETOM KO-
JOrHYecKuX nocnenctpuii ux npumeHenus (I1K-4);

— OCHOBHBIE 3aKOHBI 001} HKOJIOTUH;
— 3aKOHOMEPHOCTH CTPOCHHUS U (YHKIMOHUPOBaAHUM OHochepsl;
— COBpEMEHHBIE IKOJIOTHUECKUE NPOOIIEMBI;
— OCHOBBI PallMOHAJILHOTO MPUPOOIOIb30BAHMUS;
— OCHOBHBIEC NPUHLIUIIBI 3aIUTHI IPUPOJTHON CPE/IbI OT AaHTPOIOI'€HHBIX BO3ICHCTBU;
— CTpPOEHHE OCHOBHBIX reocdep 3emMiId U OCHOBHBIE (PHU3UKO-XMMHUECKHE MPOLIECCHI, IPO-
TEKaIoIINe B HUX;
— OCHOBHBIE IMOHITHS U TIPUHIIUITBI KOHIICTIIUN YCTOHYUBOTO Pa3BUTHSI,
— OCHOBHBIE CBEICHUS O INI00AIBbHON MpolieMaTHKe, MPUPOAHBIX pecypcax, MIaHeTapHbIX
IpaHULaX, AaHTPOIIOIE€HHOM BO3JIEHCTBUH Ha OKPYXAIOUIYI0 Cpely, YIpPaBJIEHUU Kaue-
CTBOM OKpPY’KaroILEN cpeapl;
— TPUHIUIIGI 3€JICHOW XUMUH;
ymemy:
— TPUMEHSTH MOJyYSHHBIE 3HAHUS TSl OIICHKH COCTOSIHUSI OKPY’KAIOMIeH Cpeibl M Parno-
HAJIbHOTO MCTIOJIb30BAaHUS MIPUPOIHBIX PECYPCOB;
— WCTIOJIB30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJOTHH M 0a3bl JAHHBIX JUTS PEIICHHUS KOH-
KPETHBIX 3KOJOTMYECKUX MpoOiIeM;
61a0emv.
— TOHATUIHBIM ammapaToM B o0JacTd 0oOLIeH 3KOJOTMH, PallMOHAIBHOIO HCHOJIb30BAHUS
MIPUPOJIHBIX PECYPCOB U 3AIIUTHI OKPYKAIOIIEH CPEeIbl.
— Kparkoe coaepxkanue 11 CHUIITHHbBI
BBenenne, OCHOBHBIEC TOHATHUS TUCITUTLTHHEL.
MecTo QUCHUIUIMHBL B CUCTEME OOIIEr0 U XMMHYECKOTo 00pa3oBaHUs. DKOJOTHUECKoe 00pa3o-
BaHuE M 00pa3zoBaHue JJIs yCTOMUMBOTO pa3BuTus. OOmecTBO U okpyxatomas cpena. [lonsrue
YCTOMUMBOTO pa3BUTHAL.
Mooy 1. Obmue Boripockl skonoruu. buocdepa. buoskonorus. buochepa u ycToHdmBOCTb.
1.1 OcHoBHBIE 3aKOHBI 3K0JIOTUHU. bruoskonorus. IlousTre 06 3xocucTeMax. Y CTOWIHMBOCTh KO-
cucrteM brocdepa, ee 3BomONHSA W yCTOMYMBOCTh. DKOCUCTEMBI 3€MJIM M YCTOMYMBOCTh. Oc-
HOBHBIE CBe/IeHUs O maHere 3emiiss. OCHOBHbBIE MOHATHUS 3KOJIOTUU. 3aKOHBI U MPUHIIUIIBI IKO-
noruu. Ilotoku sHeprum u BemiecTBa B 3KocucTeMaX. OCHOBHBbIE OMOT€OXUMUYECKHE ITUKIIbI
(KpyroBOpOTHI BeIIecTB). LIMKINIHOCTH MporieccoB B Ouochepe u yCTOWIMBOCTb.
1.2 Hapononacenenue. UenoBeuecTBo kak yacth Ouochepsl. Jemorpaduueckue nmpodiemsl
JlvHamuKa 4en0BeYECKOW NOMyYJISIUU, POKIAEMOCTb, CMEPTHOCTh, BO3pacTHas CTpykrypa. [Ipo-
0JIeMbl COBPEMEHHOI0 3Tana pocTa YHUCICHHOCTH HaceneHus. ['eorpaduueckoe pacnpezeneHue
HaceJieHus. PerynupoBaHue HapoIOHACEICHUSI.
Mooynv 2. Ctpoenue u coctaB reocdep 3emian. OCHOBHbIE (PU3UKO-XUMHUUYECKHE IPOIIECCHI,
npoTeKaroIue B reochepax
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2.1 Atmocdepa 3emin

Crpoenne aTMocdepsbl, posib GOTOXUMUYECKUX Peakiyii B (GOPMUPOBAHUN COCTaBa aTMOC(HEpHI.
[TapuukoBbiii a3 dekt. [TapaukoBbie ra3bl B atMochepe. KimnMaTtuueckue mocinecTBUS aHTPOTIO-
TE€HHOU JIEATENBHOCTH.

Pacnipenenenne koHmeHTpanuu o30Ha B atMocdepe. O30HOBBIN ciioi. [IpupoaHbIi MUK 030HA.
CoBpemMeHHOE COCTOSIHHE 030HOBOrO ciosi. [lociencTsus paspyiieHuss 030HOBOTO CJIOSI 3eMiln
JUIst uenoBeka u Ouocdepsl B nenom. CtparocdepHblil 030H U Tponoc(epHbIil 030H: CXOACTBO U
paznuuuns. MexnyHapoaHOe COTPYIHUYECTBO B 00JIaCTH OIpaHUYEHUE ITPOU3BOJICTBA U UCIIOJb-
30BaHUsl 030HOPA3PYIIAIOIIKX BellecTB. MOHpeallbCKHii MPOTOKOIL.

KucnoTHble 101 U POLIECCH OKUCIIEHUs IpuMeceid B Tporocdepe. POTOXUMUUECKUI CMOT.
2.2. 'mppocdepa 3emnn

Bunsr Box Ha 3emue. IlpecHsie Boabl. I'maposnoruueckuil nuki. [nobanabHbIe 3KOIOTHYECKHE
npobsieMbl ruapocdepsl. ['1aBHbIE KAaTMOHBI U aHMOHBI MPUPOAHBIX BOA. KHCI0THO-OCHOBHOE
paBHOBeCHE B IPUPOAHBIX Bojax. lllenoynocTs npupoaHbsix BoA. OCHOBHBIE IPUYMHBI, ATAIbI U
MOCJIEACTBHS 3aKHCIEHUSI IPUPOIHBIX BOJOEMOB. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE MPOIIEC-
Chbl B IPUPOAHBIX Bojoemax. CtpaTudukanus npupoaHbix BogoeMoB. [Ipoueccsl agpTpodukannn
BO10eMOB. [IpHunHbI U OCIIEACTBUS.

2.3. Jlutocepa 3eman

3emuas kopa. [louBa. Ctpoenne mouBeHHoro ciosi. CoctaB mouB. OpraHUYeCKHE BEIIECTBA B
noyBe. Poib JKUMBBIX OpraHu3MoB B ()OPMHPOBAHUU MOYBEHHOIO CIIOsl. TsKenble METajulbl B
nouse. [lerpaganusa nous. BogHast u BeTpoBast 3po3us MOYB.

Mooyns 3. AHTPONIOT€HHOE BO3JEHCTBHE HAa OKPYXKAIOIIYI0 CpPeay M PalMOHAIbHOE HMPUPOIO-
M0JIb30BaHUE

3.1. ITpupoansie pecypcsl. [TonsTre 00 0TX01aX NPOU3BOJACTBA U MOTPeOIeHUsA. MaIooTX0HbIE
1 0€30TXOHBIC MPOU3BOJICTBA.

3.2 TlonsATue O MJaHETAapHBIX TpaHMIAX. AHTPONOI€HHbIE BO3MYIIEHHUS OHMOr€OXHMHUYECKHUX
LUKJIOB a30Ta U Gochopa. OCHOBHBIE TPUHLIUIIBI 3€JIEHON XUMUH.

Mooynb 4. YcroitunBoe pa3BUTHE

[Tonsitne 006 ycroiumBOM pa3BUTHH. VICTOpHs cTaHOBIEHWs MOHATHS. BKiam oTedecTBEHHBIX
yuenbix. Llenn ycroitunBoro passutus OOH. MexayHapoaHoe COTPYJHMYECTBO B OOJIACTH
yCTOWYMBOTO pa3BuUTUs. [IpoMbIllIeHHAs SKOJIOTHS U 3eJeHasi XUMUSl KaKk HHCTPYMEHT o0ecrie-
YEHMs yCTOWYMBOTO Pa3BUTHA. DKOJOTHYECKas 3THUKA.

4. O0beM AUCUUILIMHBI M BU/IbI YU4eOHOI padoThl

o B 3aueTHBIX B akazem.
Bun yuebHoi paboThl
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIAHY 3,0 108
KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 0,9 32
Jlextuu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I13) 0,45 16
CamocrositesbHas padora (CP): 2,1 76
Pedepart / camocTosiTenpbHAs MpaKkTHYECKas paboTa 1 36
CaMOoCTOsTeTbHOE H3YUYCHHE TUCITUTILTHHBI 1,1 39,8
KonrtakTHas camoctositenpHas paboTta 0,2
Buja koHTpoOJIS: 3a4er
Br1 yueGHO paboTh B 3auerHsix | B actp. ya-
eIMHUIIAX cax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIAHY 3,0 81
KonTrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHS: 0,9 24
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Jlexumu (Jlek) 0,45 12

[Ipaktuueckue 3ausarus (113) 0,45 12

CamocrositesibHas padora (CP): 2,1 57

Pedepar / camocTosiTennpbHAS TpaKTHYECKas paboTa 1 27

CaMoCTOsITEIbHOE U3YUYEHHE TUCLIUILIINHBI 1,1 29,85

KoHTtakTHas camocTosiTelibHast paboTa 0,15
Bua konTpoJs: 3ayer

AHHOTaNUsA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«Teopust BeposiTHOCTEH M1 MaTeMaTHYeCKasi CTATHCTHKA B XUMU4Y€CKOH TeXHOJIOTHH MaTe-
PHAJIOB U IPUOOPOB JIEKTPOHHOI TeXHHMKH U HaHOoYJIeKTpoHukm» (B1.B. 04)

1. Heabio AMCUMIJIMHBI SBJISETCS (OPMUPOBAHUE Y CTYACHTOB CUCTEMbl OCHOBHBIX MOHSTHIA,
HCIIOJIb3YEMBIX Il IOCTPOEHMSI BAXKHEHIINX MAaTEMAaTUUECKUX MOJIEIEH, U YMEHMSI UCIIONb-
30BaTh MAaTEMATUYECKUE METObI JUIsl ONIUCAHMS PA3JIMYHBIX ITPOIIECCOB.

2. TpeboBaHusl K pe3yJbTaTaM O0CBOEHHS THCHUILIHHBI
Nzyuenne kypca TBuMC npu noaroroBke 6akanaBpoB mo HampasieHuto 18.03.01
XuMuYecKasi TEXHOJOTHsl, NPOPMIb «XUMHUYECKASI TEXHOJOTHSI MATEPUAJIOB U NPUOO-
POB 3JIEKTPOHHOI TeXHUKH M HAHOIJIEKTPOHUKMH» CIIOCOOCTBYET MPUOOPETEHUIO CIEAy-
FOIIUX KOMIIETCHIINH:
2.1. IlpoeccronanbHele:
- CHOCOOHOCTBIO TUIAHMPOBATH U MPOBOAMUTH (PU3NUECKHE U XUMHUECKUE SKCIIEPUMEHTHI, IPO-
BOJUTH 00pabOTKYy MX Pe3yJIbTaTOB M OLICHUBATH MOTPEUIHOCTH, BBIIBUTaTh TMIIOTE3bl U yCTa-
HaBJIMBAaTh T'PAHUIIbl UX IPUMEHEHUsS, IPUMEHATh METOAbl MaTEMaTHUYECKOIO aHaIu3a U MOjie-
JIMPOBAHHMSI, TEOPETUUECKOTO M IKCIIEpUMEHTaNbHOTro rccneaoBanus (ITK-16).
B pesyabTare n3yyeHus JMCUMIIIMHBI CTYACHT J0JI/KEH:
3HamMy:
—  OCHOBBI TEOPUH BEPOATHOCTEN U MAaTEMaTHUECKON CTaTUCTUKY;
—  MaTeMaTH4YECKHUE TEOPUM U METOBI, JIEXKAIIUE B OCHOBE ITOCTPOEHHSI MaTEMaTHYECKUX MO-
neneit;
—  OCHOBBI IPUMEHEHHS] MATEMAaTHYECKIX MOJIeIel 1 METO/I0B.
ymembw.
—  BbIOMpaTh MAaTEMaTUUYECKUE METO/bI, IPUTOHBIE AJIs PELLIEHUS] KOHKPETHOH 3a7auu;
—  UCHOJb30BaTh MAaTEMAaTUYECKUE IOHSATHUS, METOAbl U MOJEIH JUIsl ONMCAHMS Pa3IMYHBIX
MIPOLIECCOB;
—  BBIABJISITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEIKAILME B OCHOBE KOHKPETHBIX MPOLIECCOB;
—  HCIIOJIb30BaTh OCHOBHBIE METO/IbI CTATUCTUUECKOM 00pabOTKH JaHHBIX;
—  [PUMEHSTH MaTeMaTUYECKUE 3HAHUS HA MEXAUCIIUIUIMHAPHOM YPOBHE.
enadems.
— OCHOBaMHU (pyHJaMEHTAJIbHBIX MaTEMaTU4YECKUX TEOPUM M HABbIKAMU HCIIOJIb30BAHUS MaTe-
MAaTUYECKOTO armapara;
—  METOJIaMH CTaTHCTUYECKOI 00paboTky nHpOpMAIHH.
3. KpaTkoe coaep:kaHue AMCUHUILINHBI
4 CEMECTP
1. Teopus BepositHocTeit. CiryyaliHblie BeJJMYUHBI H MX 3AKOHBI pacnpeaeeHus.
[Ipenmer teopun BepositHocTed. Ciydaiineie coObiTust. [IpoTrBononoxHbIe coObITH. He-
3aBHCHMBIE cOObITHS. OTHOCUTENBbHAS YacToTa. Kilaccuueckoe v reoMeTpuyecKoe Onpe/esieHre
BEPOATHOCTH. DJIEMEHTapHAasl TEOPHsI BEPOATHOCTEW. MeTo bl BIUMCIIEHHs BeposiTHOCTEN. [Ipo-
CTPaAHCTBO AJIEMEHTapHBIX coObITHH. Kitaccuueckoe onpeeneHue BepossTHOCTH. Anredpa coObI-
THUIl: TEOPEMBI O BEPOSTHOCTH CyMMBbI COOBITHH, MPOTHBOIOJIOXKHBIX COOBITHH, CyMMa BEpOSIT-
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HOCTEH HECOBMECTHBIX COOBITHN, 00pa3yIOIIMX MOJHYIO TPyNIy. AKCHMOMATHYECKOE OIpeaeiie-
HUE BEPOATHOCTU. CTaTUCTUYECKOE OINpPEAEIECHUE BEPOSITHOCTH. YCJIOBHAs BEpPOATHOCTH. Teo-
pPEMBI O BEPOSATHOCTH NPOU3BENEHUS 3aBUCHMBIX U HE3aBUCHMBIX coObITuH. [lonHas BeposT-
HOCTb. [IoBTOpHBIE NcnbITaHusA. PopMyna bepryiu. JIokanbHas U UHTErpaibHas TeopeMsl My-
aBpa-Jlamaca. ®opmyna Ilyaccona.

[Tonstue cimyuyaiiHoi Benu4uHbI. J[MCKpETHBIE U HENIPEPBIBHBIC CIy4ailHble BEIMYMHBL. 3a-
KOH pacnpejeieHus ciaydaiHod BenuuuHbl. DyHKIUS pacupeieseHus, ee CBOWCTBa, rpaduk.
[InoTHOCTH pacnpeneneHns HENPEPbIBHOW CIy4yallHOW BEJIWYMHBI (IUIOTHOCTH BEPOATHOCTH).
Dopmysia s BEPOATHOCTH NONAJAaHUS HENPEPBIBHOM CIIy4allHOW BEJIWYMHBI B JTAHHBIM MHTEP-
BaJl, BEIPAXKEHHBIN Yepe3 MIIOTHOCTh BEPOSTHOCTH, TEOMETPUUECKUI cMBbICI (popmyiibl. BuHomu-
aJbHOE pacupenesieHue, pacnpenenenue [lyaccona, paBHOMEpHOE paclpeeseHle, HOpMaJIbHOE
pacrpenesieHue, SKCIIOHEHIIMAIIBHOE PACIIPEIEICHUE.

2.MatemaTn4ecKasi CTATHCTHKA.

[Ipenmer matemarnueckoil craTUCTUKU. OCHOBHBIE 3a/ladyl MAaT€MaTU4YECKOW CTaTHCTHUKH.
Bri6opounsiii meton. Cratuctuueckoe onucanue. Beibopku. ['mcrorpamma u MoJMroH 4acTor.
Cratuctuueckas (a3mmupuyeckas) GyHKIMS pacrpeneneHus. BelOopouHble XapaKTepUCTHKH U
ux pacnpezaenenus. CocrostenbHble, 3pPEKTUBHBIE CMEIIEHHbIE U HECMELICHHbIE OLCHKHU Ia-
pameTpoB. CTaTUCTHUYECKOE CPEJHEE, CTaTUCTHYECKAsl JUCIEPCHs] M CTaTUCTUYECKOE CpElIHEe
KBaJPaTUYHOE KAaK TOYEYHBIE OLICHKM HEHW3BECTHBIX: MAaTEMaTUYECKOIO OXXUAAHUS, AUCIIEPCHH,
CPEIHEr0 KBAJpPaTUYHOIO OTKJIOHEHHs. J[oBEpUTEIbHBIE UHTEPBAJIBI U MHTEPBAIbHBIE OLIEHKU.
JloBepuTenbHbIE OLEHKH HEM3BECTHOM BEPOSITHOCTH IO OosibIIUMM BbIOOpKaM. JloBepuTenbHas
OLICHKa MAaTeMaTHYECKOr0 OXXUIAHUSA IIPU HEU3BECTHOM IuUCIHEpCUH. JloBepuTenbHas OLICHKA
CpeIHero KBaJIpaTUYHOro OTKJIOHeHUs. TouHble BbIOOpOuHBIE pacnpezaeneHusi: CtprojeHTa (t-
pacnpenenenue), Gumepa-Cuenexopa (F-pacnpenenenue), lupcona (x>-pacnpenenenue). I[Ipo-
BEpKA CTaTUCTUYECKUX IUIoTe3. Maremarndyeckue MeTobpl IPOBEPKU CTATUCTUYECKHUX THIIOTES.
DNEeMEHTBI TEOPUH KOPPEISALIUH.

4. O0beM yueOHOH TUCHHILIMHBI

Bunasl yuebHoii paboThl B 3a4. enuHumax B akagem. gacax
OO01masi Tpy10eMKOCTb AUCHUIIJIMHBI 110 3 108
yueOHOMY IIaHY
KontakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 1,32 48
Jlexmmm (Jlek) 0,44 16
[Tpaktuyeckue 3ansatus (I13) 0,88 32
CamocrositeibHas padora (CP): 1,68 60
KoHTakTHasi caMmocTosiTeNTbHasi paboTa 0,2
CaMOCTOATENbHOE HM3YyUYEHHE Pa3/IesiOB JIUCIIH- 59 8
TJIMHBI '
Bua konTpoJs: 3auer
Bcero 4 cemecTp
Buabi yueOHoli padoTsl 3au. e/ 3a4. 1./
acrp.uac acTp.uac
O01mas Tpy10eMKOCTh JUCHUIJINHBI 110 3 81
Y4eOHOMY IJIAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,32 36
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Jlexmn (Jlek) 0,44 12
[Mpaktuueckue 3austust (113) 0,88 24
CamocrositebHas padora (CP): 1,68 45
KoHTakTHast caMocTosITeNIbHAs paboTa 0,15
CaMOCTOSATEIbHOE M3yYeHUE Pa3JIeioB JIHUCIIH- 44,85
[THHBI

Bua konTpoJs: 3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUIIIMHBI
«MatepuaJjioBeieHue JJIs1 3J1eKTPOHHOH mpoMmbInieHHocTH» (B1.B. 05)

1. Hean qAucUMIMHBI

-npuoOpeTeHne CTyAeHTaMU 3HAHUH, HEOOXOAMMBIX ISl CAMOCTOSITENILHOTO PElICHHUS
BOIIPOCOB, CBSI3aHHBIX C BBIOOPOM  MaTepuaioB OOOPYIOBaHHS M KOHCTPYKIUH XHMHKO-
TEXHOJOTMYECKHUX IPOILIECCOB C YYETOM YCIOBUHM SKCIUTyaTallid, a TakKKe€ SKOHOMHYECKHX U
IKOJIOTHYECKUX (PAKTOPOB;

- noxy4yeHue uHGopManuu o0 GU3NUECKON CYIIHOCTU SBJICHUH, MPOUCXOASIINX B MaTe-
puanax, UCIOJIb3yEMbIX, B YACTHOCTH, B TEXHOJIOTHSIX MAaTE€pUAJIOB U MPUOOPOB SJIECKTPOHHOM
TEXHUKHU 1 HAHODJIEKTPOHUKH;

- YCTaHOBJICHHE 3aBUCUMOCTH MEX]Iy COCTAaBOM, CTPOEHHUEM M CBOWCTBAMU MaTEpUAJIOB,
HCIIOJIb3YEMBIX, B YaCTHOCTH, B TEXHOJIOTHSIX MaTEpPHAIOB U MPUOOPOB IIEKTPOHHOIN TEXHUKU U
HAHORJIEKTPOHHUKH;

- U3y4YEeHHE TEOPUH U MPAKTUKH PA3IMUHBIX CIOCOOOB yIPOUYHEHUSI MaTepUasoB;

- U3y4YEHUE MaTePUAJIOB DJIEKTPOHHON TEXHUKHU U HAHORJIEKTPOHHKH, OCHOBHBIX TPYIIII
METANTNYECKUX U HEMETAJUIMYECKUX MaTepHalIOB, X CBOMCTB U 00JacTell MPUMEHEHHUS.

2. B pe3yabrare u3y4eHHsi IMCHUILVIMHBI 00y4Yaloumuiici 1Mo mporpamme Oaka-
JIABpPUATA 10JIKEH::

Obaaoams crnienyromumu npodeccuonansabiMu (I1K) komneTreHIusIMHu:

-CIMIOCOOHOCTBIO NMPUHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHUs MpH pa3paboTKe Tex-
HOJIOTHYECKHUX MPOIIECCOB, BHIOUPATh TEXHUYECKUE CPEACTBA U TEXHOJOTUM C YUYETOM SKOJOTH-
YyeCcKuX mnocieAcTBuii ux npumenenus (I1K-4);

-CIIOCOOHOCTBIO MPOBOJUTH AHAJIMU3 CHIPhS, MATEPUATIOB M TOTOBOW MPOJIYKIIMH, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaToB aHaau3a (ITK-10);

-TOTOBHOCTBIO MTPOBOJIUTH CTAHIAPTHBIE U CEPTUPUKAIMOHHBIE UCIIBITAHUS MAaTEPHAIIOB,
u3Jenuil 1 TexHoaoruueckux mporeccos (ITK-17);

-TOTOBHOCTBIO HCIOJIb30BAaTh 3HAHME CBOMCTB XMMHMUYECKHX 3JIE€MEHTOB, COCTUHEHUN U
MaTepUaioB Ha UX OCHOBE JJIS pelieHus 3a1a4 npodeccuonanbroi aesteabroct (ITK-18).

Buamo:

- xiaccudukanuoo, CTPYKTYpy, COCTaB M CBOHCTBa MaTEpHAJIOB, HCIIOJIb3YEMBIX, B
YaCTHOCTH, B TEXHOJOTHSX MaTe€pUajoB U MPUOOPOB DIEKTPOHHOM TEXHUKU U
HAHORJICKTPOHHUKH;

- MapKUPOBKY MaTEPHAJIOB, UCIIOIb3yEMbIX, B YACTHOCTH, B TEXHOJOTHIX MATEPHAIIOB U
MPUOOPOB JIEKTPOHHON TEXHUKU U HAHOSJIEKTPOHUKH, IO POCCUHUCKHM CTaHIapTaM;

- OCHOBHBIE KOHCTPYKIIMOHHBIE W (DYHKIIMOHAJIBHBIE MaTepHallbl, MPUMCHSICMbBIE B
XUMUYECKON TEXHOJOTUH U XUMHUYECKOM ammapaToCTPOCHUH;

Ymems:

- palMoHANbHO MOAOOPaTh  KOHCTPYKIIMOHHBIN Matepuan Uil XUMHKO-
TEXHOJIOTHYECKOTo Tpoliecca (peakropa, ammapara, MallHHbI) ¢ YY€TOM METOJOB 3aIIUTHI OT
BO3MO>KHOT'O BO3JCHCTBHSI TEXHOJIOTHYECKON CpEIbl;

Brnaoems.
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- METOJaMH OIpPEACICHUSI CBOMCTB MAaTEPHANIOB, MCIOJIb3yEMBIX, B YacCTHOCTH, B
TEXHOJIOTUSIX MaTepHalIOB U IPUOOPOB IEKTPOHHOIN TEXHUKU U HAHOZJIEKTPOHUKH,

- JIaHHBIMH JJIs1 TPUHATHA KOHKPETHBIX TEXHUYECKUX peIIeHUul mnpu pa3paboTke
TEXHOJIOTUYECKUX MPOIIECCOB € TOYKHU 3PEHUS TEXHUKO-2KOHOMUYECKON 3(pPEeKTUBHOCTH.

3. KpaTkoe coaep:kanue THCHUIINHBI

MarepuanoBeieHue Kak HayKa: 1I€JIM, 3a7jaui U 3HA4eHHE AUCUUILIMHBL. OOuue Tpedo-
BaHUs, NIPEABABIAEMbIE K MaTepualaM B 3aBUCUMOCTU OT yCJIOBUM HCIIOJIb30BaHUS WM DKC-
yatanuu. Pa3Buthe Hayku o Marepuanax. Posib pycckuX yueHBIX B pa3BUTHM Hayku. Jloctu-
KEeHUs B 00JIaCTH CO3/1aHUS HOBBIX MAaTE€pPHUAJIOB, UX NPUMEHEHUs. 3HAUCHHE MAaTepHUajIoB B pas-
BUTHH XMMHUKO-TEXHOJIOTUYECKHUX MPOLIECCOB U 00eCIIeYeHn UX 0€301acHOCTH.

OcHOBHbBIE TOHATHUS O CTPOEHHUH, CTPYKTYpE U CBOICTBaxX MarepuaioB. Meronbl usyue-
HUS CTPYKTYpPBI U CBOMCTB MAaT€pHaJIOB.

Crtpoenune marepuanoB. OCHOBHbIE TUIIBI KpUCTAJUIMUECKUX penieTok. Kiaccuduxarms
KPUCTAJIJIOB 10 THIAaM CBSI3U. AHM30TPONMsI CBOWCTB KpUCTAJIOB. CTPOEHHME pEAJIbHBIX KpH-
ctayyioB. JleQekThl peaabHbIX KPUCTAIOB U UX BIIMSHHUE HAa CBOICTBAa META/NIOB U CIUIABOB.
CaoiicTBa quciokanuii. Kpucrammsanus MeTauioB U criaBoB. CaMONpOU3BOJIbHAS KPUCTAJLIN-
3aumst. HecamonpousBonbHast kpuctaummsanus. AMopdHsle Matepuanbl. Hanomatepuansl. Aj-
JIOTPONIMYECKHUE IIpeBpaleHus MeTaiIoB. CTpyKTypa HEMETallIn4eckux MarepuanoB. CTpoeHue
MOJIUMEPOB, CTEKIIA, KEPAMHUKHU.

Marepuansl 3JIeKTpOHHON TEXHUKH M HAHORJIEKTPOHUKU. MaTepuanbl ¢ 0COOBIMH 3JIEK-
TPUYECKUMH CBOWCTBAMM.

CgoiictBa Matepuanos. [lokazarenu cBoiictB. Knaccudukanus cBoiicts. Mexanuueckue,
buznyeckue, XUMUYECKUE, FKCIUTyaTal[MOHHbIE U TEXHOJIOTUYECKUE CBOMCTBa MaTepuaios. [lo-
Ka3aTelld MEXaHUYECKHUX CBOMICTB, ONpEAEIAEMbIE NPU CTATUUYECKUX HCIBITAHUAX HA PacTsKe-
HUe W u3rud. MeTonpl ompeneneHus TBEpAOCTH MarepuayioB. llokazaTenn MexaHMYECKHX
CBOICTB, ONPEJENSIEMbIE IPU  TUHAMUYECKUX U UKINYECKUX UCTIBITAHUIX.

OU3NKO-XUMUYECKHE OCHOBBI MaTEPUATIOBEICHUS.

OcHOBBI TeopuHu cIIaBOB. J[MarpaMMbl COCTOSIHUS CIUIABOB. TepMUHBI M OINpENEIEHUS.
JnarpamMmsl — «cocTaB-cBOMCTBO». Pa30BbIN COCTaB CIIaBOB. 3aBUCHMOCTh MEK/y CBOMCTBaMHU
CIUIaBOB U TUNOM auarpammsl coctostHus. [IpaBuno H.C. KypHakosa.

Meramueckre MaTeprasbl.

XKenesoyrnepoaucrsie cruiaBbl. CTPYKTYpbl CIUIABOB XKeEJI€30-yriaepoa. JuarpaMmsl co-
CTOSIHUS JKeJIe30-11eMEeHTUT. KoMIOoHeHThl, (a3l U CTPYKTYpHBIE COCTABIIAIOIINE cTaned u Oe-
JIBIX YyTYHOB.

KoHcTpyKIIMOHHBIE METAINTNYECKHE MaTepuaibl. YTIEPOAUCTHIE U JIETUPOBAHHbIE CTAJIH.
Knaccudukanus crasneif, onpeneneHue MOHATHS KadecTBa cTaiM (TpeOOBaHUS K KadecTBY).
Bnusinue yrieposna U MOCTOSHHBIX (TEXHOJIOTMUYECKUX) MpUMecel Ha KayecTBO CTajH, METObI
YIJIyUIIeHUs] KauecTBa CTajau (MOBBILIEHHE ee KOHCTPYKLMOHHONW MPOYHOCTH). Binsinue nerupy-
IOIIMX 3JIEMEHTOB Ha CBOMCTBA CTainu. /lnarpaMMbl COCTOSIHUS KEJI€30-JIETUPYIOIINN 3JIEMEHT.
Koncrpykunonnsie cranu. MHCcTpyMeHTanbHble cTanu. Kimaccupukanus yriepoaucTbiX U JIerH-
POBaHHBIX CTaslel. MapKupoBKa CTaJIed IO XMMUYECKOMY cOCTaBy. KOHCTPYKIIMOHHBIE CTaIH U
crutaBbl. IHCTpyMeHTalIbHBIE CTaNM U cIiaBbl. YyryHbl U TBepAble cruiaBbl. CBOWCTBA M Ha3Ha-
yeHue uyryHa. [Ipouecc rpaduruszanuu. UyryHsl cepble, Oenble, KOBKHE, BHICOKOIPOUHBIE, HX
CBOICTBA, 00JaCTh NPUMEHEHHUS, MAPKUPOBKA.

Teopus u npakTHKa TEPMUYECKON U XUMHUKO-TEpMUUECKONH 00pabOTKM METaIOB U CILjia-
BOB. IIpupona, MexaHu3M M yCIOBHs NPOTEKAHUS CTPYKTYpPHBIX NpEBpallleHui B cTanu. Buabl
TepMudecKkor 00paboTku cranmu: oTxkur I u Il poga, MOMHBIN W HEMOTHBIA OTXKUT, HOpMaJU3a-
IMs1, 3aKaJIKa, OTIIYCK. 3aKaJIMBa€MOCTh M NMPOKAIMBAEMOCTh cTanel. BiusHnue Tepmuueckoii 06-
pabOTKM Ha MEXaHMYECKHE CBOWCTBA cTajau. PU3NUeCKrue OCHOBBI XUMUKO-TEPMUUYECKON 00Opa-
60oTku. Busbl u ciocoOs! nemenrtanuu. udQy3noHHOe HachIleHHE MOBEPXHOCTH HEMeTalia-
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MU. AzotupoBanne ctanu. Juddysnonnas metammmsanusa. NoHHAsS XUMHUKO-TepMHUUYecKas 00-
pabotka. IlepcieKTUBBI pa3BUTHI XUMUKO-TepMUdeckoi 00paboTku. Auddysznonnoe ynanenue
MpUMECEH.

[{BeTHBIE METAIIIBI U CIUIABBI HA UX OCHOBE.

OOmras xapakTepuCTHKa M KiacCU(UKalus MEeIHBIX criaaBoB. JIaTyHH, OpOH3bI, MEIHO-
HUKEJIEBbIE CIUIaBbl. AHTU(PUKIIMOHHBIE METaTH4ecKue MaTepuanbl. O0mas XxapakTeprucTuka
QIIOMUHUEBBIX CIUIaBOB. JlehopMupyemble anrOMUHUEBBIE CILIABbl, JUTHEBbIE AJIIOMUHUEBBIE
cruiaBel. ['panynupoBanHbie cruiaBbl. O0mas XapakTepUCTHKAa MAarHUEBBIX CIUIaBOB. [ledopmu-
pyEMbIE MarHUeBbIE CIUIABBL. JINThbEBbIE MarHUEBBIE CILIABbI. BiMsHNE JIETUPYIONIUX 2JIEMEHTOB
CTPYKTYpYy U Ha CBOMCTBAa TUTAHOBBIX CIUIaBOB. bepuiuiuii u criiaBel Ha €ro ocHoOBe. Tyromas-
KH€ METaJlJIbl U CIUIaBbl HA UX OCHOBE.

OcHOBBI KOppO3UHX METAIUIOB. [ [pUHIINIIBI U METO/IBI 3AILUTEI OT KOPPO3HUH.

OcHoBHbIE IPUYUHBI KOppo3uu MeTauioB. [lokazarenu koppo3uu. Knaccudukanus xop-
PO3MOHHBIX IIPOLIECCOB. XUMHUUYECKass Koppo3us. 1'azoBas kopposus. Kopposus B XKUAKOCTAX —
HERJIEKTPOJIUTaX. DJIEeKTpOXUMHUUEcKass KOoppo3us. KuHeTHka 3JIeKTpOXMMUYECKOH KOPPO3HH.
Koppo3us METalI0B B yCIOBUAX TEXHOJIOTUYECKUX CPEJl XUMUUYECKUX IPOU3BOJICTB.

[TpyHLMIIBI K METOABI 3AIIUTHI OT KOppo3uu. Koppo3noHHOCTONKNE METAIIINYECKHE Ma-
Tepuaibl. MeTobl 3alIMThl MAlllMH U aNlapaToB XMMHUYECKUX IPOU3BOACTB OT Koppo3uu. 1n-
TUOUTOPBI KOPPO3UU. DIEKTPOXUMHUUECKAs 3aIMTA. 3AIUTHbIE TOKPBITHS.

Hewmerannnueckue Marepuasl.

Martepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHui. CTpoeHre U CBOWCTBa IO-
IUMEpPOB. TepMOpeaKkTUBHBIE U TEPMOIUIACTHUYHbIE Noaumepbl. CTpoeHHne M CBOWCTBA ILIACT-
Macc. OCHOBHBIE Pa3HOBUAHOCTU MPOMBIIUIEHHBIX MOJUMEPOB U IUIacTMacc. ApMHUPOBAHHbIE
NIOJIMMEPHBIE MaTepuaibl. ['a30HaNOIHEHHBIE IIIACTMACCHI.

OcoOeHHOCTH CTPOCHHS , CBOMCTBA PE3NHOBBIX MaTepuaioB. Pe3nHbl 001ero Ha3Haue-
HUSI, CHIIIMAJIbHbIE PE3UHBI U 00JIACTH UX MPUMEHEHHS.

Jlakokpacounsie matepuansl (JIKM). OcnoBubie Bunbl JIKM. Kpacku, naku, TpyHTOBKa,
IMATIEBKA.

Kepamuueckue mMarepuansl. KoHCTpyKIIMOHHAS, MHCTPYMEHTAJIbHAs U TEXHUYECKas Ke-
pamuka. Heopranmueckoe crekno. Kiaccudukanus cTekoa Mo Ha3HaAuYSHHIO U 00JacTh IpuMe-
Henus. Cutaisl. ['padut. Acbect. CBoiicTBa M 00JaCTH IPUMEHEHUSI.

CmazouHble Macia, IIACTUYECKUE CMa3KH, TBEPAbIE CMa304Hble MaTepHuaibsl. CMa304HO-
OXJIaKJAIOIINE KUIAKOCTH.

JIpeBecHble MaTepHabl.

Komnosunmonnsie marepuansl (KM). O6mas xapakTepucTHKa KOMIIO3UIIMOHHBIX MaTe-
puanoB. JlucnepcHo-ynpoueHHsle KM, cinoncteie KM, BosnoknHucteie KM. Komno3unnonHssie
MaTepuajbl Ha MeTauindeckol u Hemetaundeckoil ocHoBe. CAIl (crieueHHble allOMMHHUEBbBIE
nopouiky). Kepamuueckne KoMno3unnoHHele Matepuaibl. [IoHATHS O HAHOTEXHOJIOTUSX, HAHO-
MaTepuaiax.

DKOHOMUYECKH 000CHOBAHHBIM BEIOOP MaTepHaIOB Uil KOHKPETHBIX LENeH.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB /11 KOHKPETHOTO TEXHOJOTHYECKOTro Mpolecca.
Kpurepun u anroputM BbIOOpa KOHCTPYKLMOHHBIX MAaTe€pHajoB. DKOJIOTMYECKHE AaCHEeKThI
MaTepUaIoBeIEHUS U 3aIIUThl METAJNIOB OT KOPPO3UHU.

4. O0beM y4eOHOMH JUCITUTIIIMHBI

B 3aueTHBIX B aka-
Bunst yueOHoIi paboTh eAMHMLIAX JEM.
qacax
OO0masi Tpy10eMKOCTh JHCHHMILIMHBI 10 Y4eOHOMY ILIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 13 48
Jlexmmu (JIek) 0,9 32
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ITpaktnueckue 3ansarus (113) 0,4 16

CamocTrositesibHasi padora (CP): 1,7 60
Pedepar 0,6 20
KonTtakTHas camocTosiTenibHasi paboTa 11 0,2
CaMocCTOsITEIbHOE U3YUYEHHE PA3/IeIOB AUCITUILIMHBI ’ 39,8
Buj kouTpoJs: 3a4er
Bunet yueOHOI paboThI B sasethex |- B actp.
eAMHUIIAX yacax
O0mas Tpy10eMKOCTh IMCUMILUIMHBI 10 Y4€0HOMY IUIAHY 3 81
KonrakTHas pa0oTa — ayAuTOpPHbIE 3aHATHS: 1,3 36
Jlexmum (Jlek) 0,9 24
[TpakTnueckue 3anustus (I13) 0,4 12
CamocrositesibHas padora (CP): 1,7 45
Pedepar 0,6 15
KonTakTHas camocTrosiTenpHas padoTa 11 0,15
CaMOCTOSATEIbHOE H3YUYCHHE Pa3JICJIOB JUCIUILUIMHBI ' 29,85
Bua koHTpoJs: 3a4yeT

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«HaueprareabHas reomerpus» (b1.B.06)

1. eab JMCHMIIMHBI - HAYYUTH CTYJIEHTOB CII0cO0aM 0TOOpaKEHUsI IPOCTPAHCTBEHHBIX
(opM Ha INIOCKOCTH, BHIMOJIHEHUIO U YTEHUI0 YepTeKeil U IpaBUiIaM U YCIOBHOCTSIM, IIPU-
MeHsieMbIM 11pu 3ToM (ctanaaptam ECK/I).

2. . BBITyCKHHUK MO HampaBJIeHUIO MOAroTOBKH OakanaBpoB:18.03.01. «Xumuueckass TEXHOIO-

TUsD», TOJDKeH 00Jaaath cienyomuMu  oomekyapTypHbiME (OK) , obmenpodeccnoHabHIMU

(OIIK) 1 KOMITETEHIIUSIMH:

2.1.00mmeKynbTypHBIE:
- croco0eH K caMmoopraHu3aiuu u camooopasoBanuto (OK-7).
2.2. O6menpodeccuoHaIbHBIC:

- BJIaZIeeT OCHOBHBIMH METOAAMH, CIOCOOAMH M CpeACTBaMU MOJIYUYEHHUs, XpaHEHHUs, IepepadoT-

K1 MH(pOpMAIUH, HaBBIKaMU pabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM YyINpaBieHUs WH(GOpMaIIn-

eit (OIIK-5),

2.3 IlpodeccuonanbpHeie:

. CIIOCOOHOCTh aHAJM3UPOBATh TEXHUYECKYIO IOKYMEHTAIMIO, TOAOUpaTh 000pyA0BaHHE, TOTO-

BUThH 3asiBKU Ha IproOpeTeHne u peMoHTt obopyaosanus (I1K-9).

[Tocre n3ydeHus: TUCHMITIMHBI OaKanaBp JTOJIKEH:

3Ham».

- cr1ocoObl 0TOOpa’keHUs MPOCTPAHCTBEHHBIX (POPM Ha TIOCKOCTH;

- IpaBWJIa U YCJIOBHOCTH MPU BBIMOJTHEHUN YEPTEXKEH;

- BUJIbI CHMMETPHH T€OMETPUIECKHUX QUTYD;

- BO3MOXXHOCTH NIPHUMEHEHHS METOJOB HauepTaTeIbHOW TE€OMETpUU [UIsl pelleHus (QU3UKO-

XUMHUYECKHX 3a71a4;

ymemy:

- BBINOJIHATh M YUTATh YEPTEKHU I'€OMETPUUYECKUX MOJEIEN C yUYEeTOM JIEHCTBYIOIIMX CTaHAAp-

TOB;

enaoems:

- cioco0amMy ¥ IpreMaMu N300paskeHHsI TPEIMETOB Ha IIOCKOCTH.

3. KpaTkoe coaep:kanue IUCHUTINHBI
IIporpamMmma IucHUIIMHBI BKJIOYaeT B ceds1 3 Moay.ast
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Mopayas 1.00mue npaBuia BbINOJTHEHUS YepTexKei.
1.1. IIpaBuia BbinoJHeHus1 U ogopmiieHust yeprexkeil B coorBercTtBuu ¢ 'OCT. @opmartsr:
pasmepsl 1 0003HaYeHHE OCHOBHBIX U JIONOJIHUTENBHBIX (popmaToB. Pacnonoxxenue Gpopmaros.
Macmta0: HaTypainbHBIH MacTal, CTaHAapTHBIE MAacIITa0bl YMEHBUICHUS U yBenudeHus. Jlu-
HUM: TUIBI U ToNmuHA JuHUA. Hpudt: THnse! 1 pazmeps! mprudTo. OCHOBHBIE HAANKUCHU Tpadu-
YECKUX U TEKCTOBBIX JOKYMEHTOB.
1.2. I'eomerpuuyeckne nocrpoenus. ConpspKeHUs: OCHOBHBIE BHIBI U IIPABWIIA BBIIOJHCHMSL.
VYKIIOHBI U KOHYCHOCTH: pacyeT U IpaBWJIa HAHECEHUs Ha depTexe. JlerneHue oKpyKHOCTH Ha
paBHbIe YacTH. HaHeceHNe BBIHOCHBIX U Pa3MEPHBIX JIMHUNA HA YEPTEKE.
Monayas 2. IlpoeunpoBanue reomerpudeckux puryp.
2.1. Meron npoexkumii. Bunpl npoennpoBanus. LleHTpanpHOEe poenrpoBaHue: LHEHTP IPOCLH-
pOBaHMs, IJIOCKOCTh NPOEKLHH, NPOEUUpPYIOLMe JIydd, npoekuuu. CBONCTBA LEHTPAIbHOIO
npoenupoBanus. JJOCTOMHCTBA U HEIOCTATKH LIEHTPAJIbHOTO MPOELIMPOBAHMUSL.
[TapannensHoe npoenupoBanue. Hanpasinenue npoenupyromux tydeil. CBoiicTBa napamieabHO-
ro npoenupoBanus. [IpoenrpoBanne KOCOyroibHOE U IPSIMOYTroJibHOE (opTOroHanbHoe). CBOii-
CTBa OPTOrOHAJILHOTO MpoenupoBanus. OOpa3oBaHUe KOMIUIEKCHOTO yepTexa (3mopa MoHxka).
OproronanbHbli uepTex Touku. Koopaunate! Touku. [locTpoeHne TOUKH 10 ee KoopAnHaTaM.
2.2. MIpsimblie JuHuU. CriocoObl 3aianus npsMoil Ha udeprexe. Kiaccudukauus npsmbeix 1o
PAacCIOJIOKEHUIO OTHOCUTENIBHO APYT Jpyra: MpsMble MepeceKaroluecs, napamieiabHble U CKpe-
muBaroecs. Kimaccupukanust mpsiMbIX OTHOCUTEINIBHO IUIOCKOCTEH MPOEKLUi: MpsiMble 00I1ero
U YaCTHOT'O IOJIOKEHHUS — IIPsIMbIE YPOBHS U Npoeuupyomue. [IpuHaaiexxHocTh TOUKU TPSIMOK.
Teopema 0 npoepoBaHUY NPSIMOIO YIJIa.
2.3. Ilnockoctb. CriocoObl 3a7aHusl MIockocTu Ha ueprexe. Kiaccupukanus miockocTeil mo
PAcIOIOKEHUIO OTHOCUTENIBHO MJIOCKOCTEN MPOESKIHI: MITOCKOCTH OOIIEro U YaCTHOI'O MOJI0XKe-
HUS — [Ipoenupyroume u ypoBHs. [IpuHayie)kHOCTh TOUKH U IPSIMOM TUIOCKOCTH.
2.4. Kpusble jqunnu. Knaccupukaiys KpUBBIX: IUPKYJIbHbIE U JIEKaJbHBIE, 3aKOHOMEPHBIE U
He3zakoHoMepHbIe. [Topsiiok kpuBoil muHuu. [1n0cKkKue KpUBbIE JIMHUK BTOPOTO MOPSIKA: 3JUIHUIIC,
napabosna, runep6ona. IlpocTpancTBeHHBIE KpUBbIE: HWIMHAPUYECKAs U KOHUYECKask BUHTOBBIE
JUHUH.
2.5. loBepxHocTH. OOpa3zoBaHMEe U 33/1aHUE TOBEPXHOCTEH Ha uyepTexe (KMHEMaTHYeCKHH U
KapKkacHbIM criocoOsl). [lonstue 06 omnpenenutene nosepxHocTu. Kiaccudukamus moBepxHO-
CTEHl: NTMHEWUYaThle U HEJIMHENYaThle, TOBEPXHOCTH BpAILlEHUs, IOBEPXHOCTU C JABYMs HAIlpaB-
JSIOUIMMHE UM TJIOCKOCTBIO TMapaiienn3Ma. BUHTOBbIE MOBEPXHOCTH. XapaKTEpHbIE JIMHUU TO-
BEPXHOCTEW BPALLEHUSA: MEPUIMAHBI, [TIaBHBI MEPUANAH, NTapaljIesin, SKBaTop, ropiao. [punan-
JIEKHOCTH TOUYKHU MTOBEPXHOCTH.
2.6. I'eomeTpuueckue Tena. [[poeknu MHOTOTPaHHUKOB (IpaHHbIE T€OMETPHUECKUE Tela), B
TOM YHCJI€e MpaBUIbHbBIE (TETpadIp, FeKCa’Ap, OKTadp, AOJAEKadAp, UKOCAdIP), Tejla BpalleHus
(UMAMHIP, KOHYC, 1Iap, TOP).
2.7. CumMmerpust reomerpudeckux ¢uryp. CHMMETpHsT OTHOCHTEIBHO IUIOCKOCTH, MPSAMOU,
TOYKH. CUMMETpHS BpALLEHUS, TOPSIIOK OCH CUMMETPHH.
2.8. OmnpeneneHue HATYypaJIbHOH BeJIHMYHHBI OTpe3Ka MNPAMOH M INUIOCKOH ¢ury-
pbl. OnpesieNieHne HaTypalbHOW BEJIMYMHBI OTpe3Ka MPSIMOM CIIOCOOOM MPSIMOYTOJIBHOTO Tpe-
YTOJIbHUKA M CIIOCOOOM IMPOELUPOBAHUS Ha JOMOJHUTENBbHYIO IUIOCKOCTh. [locTpoeHue Haty-
pasbHON BEJIMYMHBI IIIIOCKOH (DUTYPBHI.
2.9. Ilepeceyenue reomerpu4yeckux odpa3os. [lepeceyeHue MHOrOrpaHHMKOB, MHOTOIPAHHHUKA
C IIOBEPXHOCTHIO BpalleHus. [lepeceuenne noBepxHOCTEN BpallleHHs: ABYX IIPOSLUPYIOLIUX T10-
BEPXHOCTEH, IPOECUPYIOLIEH ¢ Henmpoenupyoniel. [lepeceuenrne Henpoenupyommux NoBEpXHO-
CTEHl BpallleHUs C NapajuleJbHBIMHM OCsMHU. Teopema O MepeceueHuu COOCHBIX NMOBEPXHOCTEN
BpaiueHus. [locTpoeHne TMHUYN NiepecedeHrs HEMPOCIUPYIOIKX TOBEPXHOCTEN BpaILEHUS C T1e-
PECEKAIOIUMHUCS OCSIMH METOJIOM KOHIIEHTpHUYeCKuX cep. YacTHbIE Cllyyau MepeceyeHHs Io-
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BEPXHOCTEW BTOPOro NOpsAKa: TeopeMa MOHXKa U ee CIIECTBHE.

Monayasb 3. U3o0paxenust npeameron mo I'OCT 2.305-2009.
3.1. U3o0paxkenusi. Buapl nzobpaxenuit mo 'OCT: Buasl, pa3pessl, ceueHUs, BRBIHOCHBIE dJIe-
MeHTbl. OcHOBHBIE BUABI. [J1aBHBINA B, TpeOOBaHUs, NMPEIbsIBIIEMbIe K TJIaBHOMY BHIY. [lo-
HOJTHUTENbHBIE U MECTHbIE BUBI. Pa3zpessl, kiaccuukanys pa3pe3oB MO PACHOIOKEHHUIO CEKY-
1€ IUIOCKOCTH OTHOCHUTENIBHO IUIOCKOCTEM IMPOEKLMH: pa3pe3bl BEpTUKAIbHbIE, TOPU30HTAIIb-
Hble U HakJIOHHbIe. Kilaccudukanus pa3pe3oB IO YUCIy CEKYLIUX IUIOCKOCTEH: pa3pesbl Mpo-
CTBI€ U CJIOXHbBIE — CJIO’KHBIE CTYIIEHYATBIE U CIIOKHBIE JIOMaHble pa3pe3bl. COBMEIIEHHbBIE N300-
paxkeHusa. MecTHble paspes3bl. CedyeHHs HaJIOKEHHBIE U BBIHECEHHBIE. BBIHOCHBIE 3JIEMEHTHI.
[TpaBuna 0003HauEHUS U300paKEHUI.
3.2. HakJIOHHBIE ceyeHHMs reoMeTpHYecKuX Tel. [locTpoenne npoekunii U HaTypalabHBIX Be-
JMYUH TeOMETpUYeCcKuX Tesl. HakiIoHHBIE ceueHNss MHOTOrpaHHUKOB. Bupl 1 npasuia rnocTpo-
€HUSl CeYEHHMM HWIMHIpA. 3aBUCUMOCTh BHJla HAKJIIOHHOI'O CEYEHHUs KOHYyCa OT PaclOIOKEHHUS
CEeKyIIeH IIIOCKOCTU OTHOCUTENBHO OCH KOHyca. HaknonHsle ceuenus mapa. [IpaBuna nocrpoe-
HUSl HAKJIOHHBIX CEYEHUN COWICHEHHBIX Tell.
3.3. AkcoHoMeTpHueckHe 4YepTexu u3aeanid. OOpa3oBaHuEe aKCOHOMETPHUECKOTO 4YepTexa.
[lepBuunas u BropuyHas npoekuuu. KospduuneHnTsl nCKa)keHUsT aKCOHOMETPUUECKOIO YepTe-
xa. [lepexoq oT HaTypaJbHBIX KOI((UIIMEHTOB UCKaKEHUS K IPUBEICHHBIM. Buibl akcoHOMET-
pun. BpInosHEeHHE 4YepTexeld MHOTOYTOJIBHUKOB M OKPY>KHOCTEH B NPSAMOYIOJBHOM M KOCO-
yroJIbHOW (TOPU30HTANBHON U (HPOHTAIBHON) U30METPUSIX. AKCOHOMETPHUUECKUE YEPTEXU T'eo-
MeTpuyecKux Tei. Pa3pessl B akCOHOMETPHH.
3.4. [Ipumenenne 006pa3oB U MeTO0B HAYePTATEIbHOI reOMeTPUM /I pelieHust pu3uko-
XuMH4eckux 3ajaad. ['padpuueckoe n3odpakeHnue coctaBa MHOIOKOMIIOHEHTHBIX CHUCTEM: OTpe-
30K COCTaBa, TPEYTrOJIbHUK COCTaBa, TETpajJp cocraBa. I'paduueckoe M300pa)keHUE CBOMCTB
MHOTOKOMIIOHEHTHBIX cHucTeM. [paduueckoe n300pakeHHE CTPYKTYpbl BELIECTB, MPUMEPHI
n300pa’keHMsI BELIECTB.
4. O0beM y4eOHON JUCHUNIIMHBI

. B 3ageTHBIX B axkan.
Bunpl yueOHoOM 1esTeIbHOCTH e IMHALAX qacax
OO0mast TpyA0€MKOCTb JMCHHUILIMHBI 110 Y4eOHOMY IIaHy 4 144
KonTtakTHas pa6oTa — ayIUTOPHBIE 3aHATHUS: 1,33 48
Jlexuuu (Jlek) 0,44 16
[Tpaxtrueckue 3ausatus (113) 0,67 24
Jlaboparopus (JI1a0) 0,22 8
CamocTrosiTesibHAs padoTa: 2,67 96
PacuetHo-Tpaduueckue paboTh 1,75 63
IToaroroBka K KOHTPOJILHBIM paboTam 0,25 9
Jlpyrue BHIBI CAMOCTOSITEIIEHOW PaOOTHI 0,33 11,6
IToaroroBka u ciaua 3adeTa 0,33 12
KonTakTHas camocrosiTenpHas paboTta 0,4
Bua koHTpoJs 3a4eT ¢ OLEHKOM
. B 3ageTHBIX B actp.
Bunapl yueOHoi nesTebHOCTH
eIMHHIIAX qacax
OO0mast TpyA0€MKOCTb JMCHHIIIMHBI 110 Y4eOHOMY IIaHy 4 108
KonTakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 1,33 36
Jlexruu (Jlek) 0,44 12
[Tpaxtnueckue 3ansatus (113) 0,67 18
JlaGopatopus (JIab) 0,22 6
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CamocTtosiTeibHas padoTa: 2,67 72
PacuetHo-Tpaduueckue padboTbl 1,75 47,25
[ToarotoBKa K KOHTPOJIBHBIM paboTam 0,25 6,75
Jlpyrue BHIBI CAMOCTOSITEIIEHOW PaOOTHI 0,33 8,7

IMoxaroroBka u crmaya 3ayera 0,33 9

KoHTtakTHas camocTosiTenbHast pabota 0,3

Bua koHTpOJIS 3a4deT ¢ OLEHKOM

AHHOTaNUsA padoyeil MPOrpaMMbl IUCUUIIIMHBI
«OCHOBBI KBAHTOBOI XMMHH MATEPUAJIOB 3JIeKTPOHHON TEXHUKI)
(b1.B.07)

1. eanb AUCHMIINHBI

JIOTUYECKU OPraHU30BAaHHOTO O3HAKOMJICHUS C OCHOBHBIMHU IIOHATUSMHM COBPEMEHHOM
KBaHTOBOM XUMUH;

M3Y4YEHUs1 OCHOBHBIX KBAaHTOBO-XUMHUYECKMX METOJOB pacdyeTa CTPOCHUS U CBOMCTB XUMHU-
YECKHUX CUCTEM;

O3HAKOMJICHUsI C OCHOBHBIMU IIPEJICTABICHUAMH O XMMHYECKOW CBSI3U U MEKMOJEKYJIAP-
HBIX B3aUMOJCHCTBUSX;

O3HAKOMJICHUS C OCOOEHHOCTSMU XMMMUYECKOH CBSI3U, MEKMOJIEKYJISIPHBIX B3auUMOJEH-
CTBUI U CBOMCTB MOJIEKYJISIPHBIX CHCTEM M I1IOJIMMEPOB;

HpI/IO6peTeHI/I}I HaBBIKOB pa6OTLI C OCHOBHBIMU KBAHTOBO-XUMHWYCCKUMHU KOMIIBIOTCPHBIMH
nporpamMmmamMu, UCIOJb3YEMBIMU Ha IIPAKTUKE.

2. B pe3yabTaTe HM3yuyeHHUsl JUCHUIJIMHBLI 00y4yalluiicsi Mo mMporpaMMe OakajaBpuara
JMOJIZKEeH
Obaadams cnenyromumu npodeccuonansubiMu (I1K) komnereHnusaMu:

TOTOBHOCTH MIPUMEHSTh aHAIUTHYECKHE W YHCICHHBIE METOJIbl PEIICHHUS TIOCTABICHHBIX 3a-
Jla4y, WCIOJb30BAaTh COBPEMEHHbIE MH(POPMAIMOHHbIE TEXHOJOTHH, NMPOBOAUTH 00pabOTKY
nH(GOpMallMU C UCHOJIb30BaHUEM IMPHUKIAIHBIX MPOTPaMMHBIX CpeNCcTB cdepbl npodeccuo-
HAJIbHOW JIeATENIbHOCTH, UCIOJIb30BATh CETEBbIE KOMITBIOTEPHbIE TEXHOJOTHMH U 0a3bl JaH-
HBIX B CBOEH NpPOQECCHOHATHHON O00JNACTH, MaKeThl MPHKIAIHBIX MPOrpaMM s pacdera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus (I[1K-2);

CITOCOOHOCTH IIAHUPOBATh U MIPOBOJUTH (PU3NUECKUE W XUMHUUYECKHE IKCIIEPUMEHTHI, TIPO-
BOJUTH OOpabOTKYy WX pPE3yJbTaTOB U OIEHUBATh IMOTPEIIHOCTH, BBIIBUTaTh THIOTE3BI U
YCTaHABIIMBATh TPAHUIIBI MX TIPUMEHEHUS, IPUMEHATh METO/Ibl MATEMATHIECKOTO aHAJIN3a U
MO/JICJIMPOBAHMSI, TCOPETUYCCKOTO M IKCIIEpUMeHTaIbHOTO Hccinenoanus (I1K-16).

3name:

OCHOBHBIE TIOJIO)KEHHUSI KBAHTOBOM XMMHUHU, COBPEMEHHOW TEOPUU XUMHUUYECKOU CBSA3U U MEXK-
MOJICKYJISIPHOTO B3aWMOJICHCTBUS W TMPUMEPHI €€ TMPUMEHEHHUSI K KOHKPETHBIM XUMHYECKUM
CHCTEMaM;

MIPUHIUIIBI KOJJMYECTBEHHON XapaKTepU3alui aTOMHOM U 3JIEKTPOHHOU CTPYKTYpPBI MOJIEKY-
JSIPHBIX CUCTEM U ITOJIMMEPOB;

OCHOBHBIE B3aMMOCBSI3U MEXKIY DJEKTPOHHOU CTPYKTYpOH M (DPU3UKO-XUMHYECKUMHU CBOM-
CTBaMU BEILIECTB, JIEKAIINE B OCHOBE YIIPABJICHUS CBOMCTBAMH;

BO3MO>KHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XMMHUYECKHUX PACUETHBIX METOJOB U 00JIa-
CTH UX NPUMEHUMOCTH.

Ymems:

HpI/IMeHHTB KBAHTOBO-XUMHUYCCKHUEC ITOAXOABI U METOAbI UIA pacucTa, HHTCPUPCTALIUN U
npeacKkasaHus CTpOCHUA U CBOICTB MOJICKYJISIPHBIX CUCTEM H ITOJIMMEPOB.
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Braoems:

DneMeHTapHbIMU HaBbIKAMU MPUMEHEHUSI KBAHTOBO-XMUMHUYECKUX MOJX0I0B U METOJI0B

Y MHTEPOPETALMH PE3yJIbTaTOB P PEIICHUN IPAKTUYECKUX TEXHOJOTUYECKUX 3a/1a4 U

CTaHAAPTHBIMA KBaHTOBO-XMMHUYECKHUMH KOMIBIOTEPHBIMU IPOrpaMMaMHU.
3. Kparkoe cogep:kanue TUCHHUILINHBI
Beenenue. [IpenMer kBaHTOBOM XUMHUH. POJIb KBAHTOBOM XMMHH B ONMCAHUU XUMHUYECKHUX SIB-
JIEHUH U TpoueccoB. B3anMoCBs3b KIIACCUYECKON U KBAHTOBOM MOJENEN MOJIEKYI.

Moayas 1. O6uue npuHIKIB KBAHTOBON XUMHHU
OCHOBHBIE TIOJIO)KEHHUSI KBAHTOBOM MEXaHUKH. BapHallMOHHBI METOJl HaXOKIEHHUS BOJIHOBBIX
bynkuii. [IpubnmxeHne He3aBUCUMBIX YacTUIl. MeTO caMOCOTIACOBAHHOTO TOJISI 111 aTOMOB.
[TpubimkeHne HeHTPaTBHOTO TOJIsA. ATOMHBIC OPOUTANIN U UX XaPAKTEPUCTUKH.
AHTUCUMMETPUYHOCTh DJIEKTPOHHON BONMHOBON (ynkumuu. CrnuH-opbutanu. JlerepMuHAHT
Creittepa. Benenue B metoapl Xaptpu-doka u Kona-Illsma, xumudeckast TpaKTOBKa pe3yJib-
TaTOB. DIIEKTPOHHBIE KOH(PHUTYpAIIUU AaTOMOB C TOUKH 3PEHUS KBAHTOBOI XUMUHU.
Monayab 2. MeToibl KBAaHTOBOM XUMUU
[Tpubmmkenue bopua-Onmenreiimepa, aqnadaTuyecKuil MOTEHIMAN U TIOHATUE MOJIEKYJISPHON
cTpykTypbl. Metonbl Xaptpu-®oka u Kona-Illama pst monexynsl. [Ipubnmwkenne MO JIKAO.
DneKTpoHHas Koppemsius. MeTtos KOHPUTYpalMOHHOTO B3aWMOJACUCTBUA. Teopusi BO3MyIIle-
HUW. PacdeT sHeprum IMCcCOUManui XUMAYECKHUX CBS3EH.
Hepapxusi METOIOB KBaHTOBOM xuMuu. Hesmmupuyeckass kBanToBasi xumus. basucubie QyHK-
WU JUTST HEOMITUPUYECKUX pacueToB. ATOMHBIE M MOJEKYJsIpHbIe OasucHbie HabOphl. Poin Oa-
3UCHBIX (DYHKIMII B OMUCAaHUHM CBOWCTB Mouyiekyn. [lomysmmupuueckue MmeTonbl. BameHTHOe
npuOIKeHne. T-3JIeKTpoHHOoe npubnmxkenue. Meton Ilappusepa-Ilomna-Ilappa. IIpoctoii u
paCIIMPEHHBIA METO/Ibl XIOKKEJIA.
TO4YHOCTH KBAHTOBO-XMMHUYECKHX PACUETOB CBOWCTB MOJIEKYI.
Moayab 3. XuMudeckasi CBSI3b U MEXMOJIEKYJISIPHbBIE B3AUMOJIEHCTBHS

OpOuTanpHasi KAPTHHA XUMUYIECKOU CBsi3U. KOHCTPYKTUBHAS M IECTPYKTHBHAS UHTEpDEPEHITHS
opbuTtaneii. MonekynspHbsle OpOUTaIN U UX CUMMeTpuitHas kinaccudukanusa. Koppensiuonubie
JTUarpaMMbl. DJIEKTPOHHBIE KOH(HTypaliu JABYXaTOMHBIX MOJIEKYJ. AHAaIU3 3acelIeHHOCTEH
opOuTaneit mo Mamnukeny. [loHsTHE 0 3apsiax ¥ MOPSAIKAX CBI3EH.
[IpocTpancTBeHHOE paclpesieieHHe dIEKTPOHHOM TIIOTHOCTH M XUMHUYEcKasi CBsI3b. Mexmouie-
KyJIsIpHBIE B3auMoJieicTBuS. JledhopmalinoHHast 3JeKTpOHHAs IOTHOCTh. CUIIBI B MOJIEKYJIax.
3akmouenue. KBaHToBasi XMMUS KaKk HHCTPYMEHT MTPOTHO3a B XUMUHU.
4. O0beM y4eOHOI JUCHTUNIIMHBI

. B 3aueTHbIx B akanem. ua-
Bunsl yueOHoi paboTh
eIMHUIIAX cax
O0mas TpyA0eMKOCTb JUCHHUIIMHBI 110 y4eOHOMY 3 108
MJIaHy
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,9 32
Jlexumm (Jlek) 0,45 16
ITpaxtnueckue 3ansatus (113) 0,45 16
CamocrositesibHas padora (CP): 2,1 76
KoHTakTHas camocTosiTennbHast paboTa 0,4
CaMOCTOSITENTbHOE U3YUYEHUE PA3/IeJIOB TUCIIUIIINHBI 75,6
Buja konTpoJIs: 3ayer ¢ OLEHKOM
o B 3ageTHBIX B actp. gacax
Bunst yueOHOI paboTh
eIMHUIIAX
O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eOHOMY 3 81
IJIAHY
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KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 0,9 24
Jlexuu (Jlek) 0,45 12
[Tpaktnueckue 3anstus (113) 0,45 12
CamocrositenbHas padora (CP): 2,1 57
KonTakTHas camocTosiTenpHas paboTa 0,3
CaMOCTOSATEbHOE U3YUYCHHE PA3/IeIOB JUCITUIUIMHBI 56,7
Buja koHTpoJIsi: 3a4der ¢ OLEHKOMH

AHHOTauus padoyeil MporpaMmMbl JUCUMILTHHBI
«JlaGopaTopHbie pa6oThl N0 oprannyeckoii xumun» (51.B.08)

1. Iesnb AMCUMMJIMHBI — IPUOOPETEHUE CTYACHTAMU OCHOBHBIX CHHTE32 OPTaHUYECKUX
BELIECTB.

2. B pe3yabTare u3yueHusi AMCUMIJIMHBI CTYI€HT 0JI/KEH:

Obnadams cienyromumu podeccuoHaibHbIMUA KoMmneTeHIusIMu (I1K):

- CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYHIECTBJISTH TEXHOJOTHYECKUN MPOIECC B COOTBET-
CTBUU C PErJIaMEHTOM U HCIIOJIb30BaTh TEXHUYECKHE CPEJICTBA JIJIsl U3MEPEHUSI OCHOBHBIX Mapa-
METPOB TEXHOJIOTHYECKOTO MPOIecca, CBOUCTB Chipbs U npoaykimu (ITK-1);

- CIIOCOOHOCTBHIO MPUHUMATh KOHKPETHBIE TEXHUUECKHE PELICHUs MpU pa3paboTKe TEXHO-
JIOTHYECKUX TPOLIECCOB, BBIOMPATh TEXHUUYECKUE CPEICTBA U TEXHOJIOIHU C yUYETOM JKOJIOTHYE-
CKUX mociaeacTBuil ux npumenenus (ITK-4);

- CIIOCOOHOCTBIO MCIOJIB30BATh MPaBUIIa TEXHUKH 0€30MaCHOCTH, MPOU3BOACTBEHHON
CaHUTapUH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbl TPyJa, U3MEPATh U OLICHUBATH Ia-
paMeTpbl MPOU3BOACTBEHHOI'O MHUKPOKIMMATa, YPOBHS 3albUICHHOCTH W 3ara30BaHHOCTH,
ryma, i BUOpamuu, ocsemeHHocT pabounx mect (ITK-5);

- CIIOCOOHOCTBIO MIPOBOJIUTH aHAIU3 ChIPhS, MATEPHAIOB U TOTOBOM MPOAYKLHUH, OCY-
IIECTBIIATH OLIEHKY pe3ynbTaToB aHaau3a (ITK-10);

- CIMIOCOOHOCTHIO BBISBIIATH U YCTPAHATH OTKJIOHCHUS OT PEKHUMOB PaOOTHI TEXHOJIO-
TMYECKOT0 000PYI0BaHUS M apaMeTpoB TexHoaorndeckoro mporecca (ITK-11).

3namo:

—TEeXHHUKY 0€30MaCHOCTH B JIA0OPATOPUH OPTaHHMYECKON XUMUH,

—TIPUHITUIIBEI 0€30TIaCHOTO 00pAIeHUs C OPraHUICCKUMU COCAMHCHHUSIMH,

—METO/IbI ¥ BUJIBI XpOMaTorpaduu st ONpeIesIeHIs COCTaBa PEaKIIMOHHOW CMECH;

—TEOpPEeTUYECKHE OCHOBBI CIOCOOOB BBIIETICHUS, OYMCTKU M HACHTU(UKAIMUA OpraHuye-
CKHX BEIIECTB;

—3KCIIEPUMEHTAIbHBIE METOJIBI MPOBEJIEHUSI OPraHUYECKUX PEaKIHid, MPOTEKAIOIINX I10
pa3IMYHBIM MEXaHU3MaM;

—OCHOBHBIE 001IMe METOJUKH B3aMMHON TpaHC(OpMAIUU KIACCOB OPTAaHUYECKUX COEIH-
HEHHIA.

Ymemns:

—TPUMEHATh TEOPETUUYECKUE 3HAHUS U IKCIIEPUMEHTAIbHBIE METOBI UCCIEAOBAHUS Opra-
HUYECKOW XMMHH P PEIICHUH TPO(HEeCCHOHABHBIX 33]1a4;

—chopmynupoBaTh pobiIeMy U 000CHOBATh BEIOOP MPUOOPOB M IKCIIEPUMEHTAILHBIX Me-
TOJIOB MCCIIEJIOBaHMSI, TOCTABUTD LIEJIH U 33]]Ja4l U HAMETHUTD ITyTH UX JTOCTHKEHUS;

—CHHTE3UPOBATh COSIMHEHHUS 110 MPEJIOKEHHON METOIHKE;

—TIPOBECTH BBIJICIICHUE M OYHUCTKY CHHTE3MPOBAHHBIX BEIISCTB HA OCHOBE TCOPETHUCCKHUX
3HAHUU 10 OPTAHUYECKON XUMUU;

—BBIOMPATh paIlOHATBHBIN CIIOCOO BBIACNIECHUS M OYHCTKH OPraHUYECKOTO COeTUHEHUS;

—MpPEJCTaBIATh JaHHbIE JaOOPAaTOPHOTO UCCIENIOBAaHUS B BUJE IPAMOTHO O(OPMIIEHHBIX
METOJTHK;
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—IPOBOJIUTH aHAJIN3 U KPUTHUYECKU OIEHUBATH MOJYUYCHHBIC SKCTICPUMEHTAIIbHBIC JJAaHHBIC,
000011aTh 1 1eaTh 000CHOBAHHBIE BBIBOIBI HA 06a3€ MPOBEIEHHBIX OIBITOB;

—BBIOpATh CIIOCO0 MACHTU(DUKALIUNA OPTAHUYECKOTO COSTUHEHHUS.

Braoems:

—KOMILJIEKCOM COBPEMEHHBIX SKCIEPUMEHTAIBHBIX METOJOB OPraHUYECKOW XUMHUHU IS
pelIeHus] KOHKPETHBIX UCCIIEIOBATENbCKUX 3a/1a4;

—3KCIIEPUMEHTAILHBIMU METO/IaMH MPOBEJICHUSI OPTAaHUYECKUX CUHTE30B.

—OCHOBHBIMH METOJIaMU UJICHTU(DUKAIIMHA OPTaHUIECKUX COCTUHCHHIA

—nprueMaMu 00pabOTKHU U BBIJCIICHUS CHHTE3UPOBAHHBIX BEIICCTB;

3HAHUSIMU OCHOBHBIX 3aKOHOB OPIaHUYECKON XUMUHU Ui COAEPKATEIbHON MHTEpIIpe-
TallUU MOTYUYEHHBIX SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB.

3. Kparkoe conepxxanue IMCUUILIHHBI
Be3omacHble npuemsbl U TipaBuiia padOTHI B TAOOPATOPHH OPTaHUYECKOW XHUMHUH.
O6mue MeToasl paboThl B TabopaTopuu opranudeckoid xumun. [locyna, Haubonee yacto npu-
MeHsiemasi B maboparopun. HarpeBanue. Oxnaxaenne. [lepememBanue. MeTo bl HIeHTUDUKA-
[[UU U OYKCTKU OpraHu4ecKux BemecTB. neHTudukanus opraHuueckux BEeUIeCTB NOCPEACTBOM
pa3nuuHbiX BugoB xpoMartorpadun (TCX, xpomatorpadus Ha Oymare, HOHOOOMEHHAsE XpOMaTO-
rpadust, BOXX), Temneparyps! miaBnenus u pedppakroMerpun. MeToapl CrieKTpaaibHON HICH-
TU(UKAIMYA OPTAaHUYECKUX COCTUHEHHIA.
Ilenn m 3amaun SKCHEpUMEHTa B OPTaHMYECKOM CHHTE3€. TeopeTHUecKue OCHOBBI Mpolecca.
Bri6op ycnoBuit peakuuu. Pacuet cuntesa. OO0miue npaBuia MOArOTOBKU U MPOBEACHUS CUHTE-
3a. Texnuka 6e3omacHoctu. [Ipubop mis npoBenenust cuHTe3a. [IpoBeaenue ombita. KoHTpOs
3a XO/I0M peakuuu. Bpiaenenue, ouncTka M aHaiu3 npoaykTa. CUHTE3bl BEIIECTB PA3THUYHBIX
KJIACCOB OPTaHUYECKUX coeauHeHui. [IpoBeieHne IKCIIepUMEHTAIBHBIX METOIOB UCCIIEOBAHUS
peaKuuu.
IIpoBenenue peakuuii, IPOTEKAONIUX 10 MEXaHU3MAM:
- HyKJI€O(DUITFHOTO 3aMEeIIeHUs] — CUHTE3 TaJIoTeHAIKAHOB;
- HyKJICO(PUIHHOTO MPUCOCIUHEHHS — CHHTE3 CIIOXKHBIX d()PHPOB KapOOHOBBIX KHUCIOT, aMUIOB
KapOOHOBBIX KHCIIOT, a30TCOICPIKAIIUX aTbJICTHIOB U KETOHOB;
- ANEKTPOPIIHHOTO 3aMENICHHUS B apOMATHYECKOM DSy — pPEaklMi HUTPOBAHUS, OPOMHPOBA-
HUS, CYJIb(UPOBAHUS;
- peaKkIuii TMa30THPOBAHUS U a30COUCTAHUS;
- peakuuil OKUCJIeHUs (CHHTE3 aleToHa, |,4-0eH30XHHOHA, OEH30HHOW KUCIOTHI) U BOCCTAHOB-
JICHUSI.

4. O0beM yueOHO# JUCUMILITHHBI

o B 3aueTHBIX B akanem.
Bupl yaeOHO# paboThI

eIMHUIIAX qacax
Oo0mast TpPyA0€MKOCTb JMCHHILJIMHBI 10 Y4eOHOMY IIAHY 4 144
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 0,89 32
JlabopaTtopusie 3ansTus (J1ab) 0,89 32
CamocrositesibHas padora (CP): 3,11 112
KonTtakTHas camocTosiTenbHas paboTta 0,4
CaMocTosITeIhHOE H3YUCHUE Pa3/IeNIOB TUCIIUIUIHHEI 63,6

Bua koHTpoJs:

3a4er ¢ OLEHKOM

Buapr yaeOHO# paboThI

B 3aueTHBIX

B actponom.

eIMHUIIAX qacax
O01mas TPyA0eMKOCTh INCHUILIHHBI 110 Y4e0HOMY ILUIaHy 4 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
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JlabopaTtopnsie 3ansTus (J1ab) 0,89 24
CamocrositesibHas padora (CP): 3,11 84
KonTakTHas camocTosiTenpHas paboTa 0,3
CaMocCTOATEIbHOE U3YUECHHE PA3AEIOB IUCIUILIMHbI 47,7
Buj kouTpoas: 3auer c oueHkoi

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIJIMHBI

«Du3nyeckasi XuMus uaeaabHoro kpucramia. Kpucrannorpagusn» (51.B.09)

1. Heap aucuMniaunbl — GOPMUPOBAHHUE Y CTYICHTOB IPEICTABICHUS O BHYTPEHHEM
CTPOCHUHM KPUCTAIUIMUECKUX MaTepHalioB, B3aUMOCBSA3M BHYTPEHHETO CTPOEHUSI C BHEILIHEH
dopmoit ¥ PU3MKO-XUMUUECKUMHU CBOMCTBAMU IS CO3JaHUs (DYHKIIMOHABHBIX MaTEpUAIIOB.

Kypc ¢usnueckoit xumuu uaeasbHOro KpUCTajlla 3aKJaJblBa€T OCHOBBI 3HaHHM, HEOO-
XOJMMBIX JJIi U3y4YeHHs B IMOCIEIYIOIIEM Ipolecce O0Oy4eHUsl APYTHX CIELUAIbHBIX JUCIH-
mwnH. Kypc onupaeTcst Ha paHee U3y4eHHBIC KypChl 00IIeH U HEOPraHUYECKOW XUMHH, hrU3HUe-
CKOM XMMHH, AaHATUTUYECKON XUMHUHU, PU3UKU, MATEMATUKH.

2. B pe3yabTare n3y4eHus JMCHHUILIMHBI CTYACHT J0JIKEH
Obaadams cnepyromumu npodeccuonanbHbMU KomnereHusMu (11K):

- CHOCOOHOCTBIO TUIAHUPOBATh U MPOBOJIUTH (PU3MUECKHE M XUMUYECKUE HKCIEPUMEHTHI,
IPOBOJIUTH 00PAaOOTKY MX Pe3yJIbTATOB U OLEHUBAThH IMOTPEIIHOCTH, BBIABUIAaTh TMIIOTE3bl YCTa-
HaBJIMBAaTh TPAHUIIbl UX MPUMEHEHUs, IPUMEHITh METOAbl MaTEMaTHUYECKOI0 aHajIu3a U MoOjie-
JHUPOBAHHMS, TEOPETUUECKOTO M IKCIIepuMeHTanbHoro uccnenoBanus (I1K-16)

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUSA OCHOBHBIX (PM3NYECKUX TEOPUH JUIsl pEeUIeHHs BO3-
HUKAIOMUX (U3NYECKUX 3a/1ad, CaMOCTOSTENBHOIO MpUOOpeTeHHs (U3NYECKUX 3HAHUHM, Ui
NOHMMAHHUS MPUHLIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCIIE€ BHIXOJSAIIUX 33 MPEIEbl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasnenus (11K-19);
3namy:

- 3HaThb OCHOBHBIE 3aKOHBI OIPAHEHUsI KPUCTAIIJIOB, SJIEMEHTHI M TEOPEMBI CUMMETPHUH, OC-

HOBHbBIE TUIIBI KPUCTAIIIMYECKUX CTPYKTYP

- O CBSI3U CUMMETPHUU BHYTPEHHETO CTPOECHMS KPUCTAUIMYECKOTO BEUIECTBA U CUMMETPUU
ero Gu3NYECKUX CBOMCTB, B TOM YHCJIE CHMMETPUH BHEIIHEr0 00JIHKa.
-OCHOBHBIE KaTETOPUH KPUCTAITIOXUMUHU U COOTHOIIEHUS MEXy HUMU
Ymemy:
-ONpeAeATh TOUSUHYIO TPYIITy CHMMETPUH U IIPOCTHIe (POPMBI IpaHell KpucTasmia,
-HMCII0JIb30BATh 3aKOHBI KpUCTauIorpaduu Ipy ONpeiesieHnd CUMMETPUU KpHUCTalia,
- CTPOMUTH THOMOCTepeorpaduuecKre MPOESKIUN KPUCTAITMYECKUX MHOTOI'PaHHHUKOB.
Braoemy:

- KQYECTBEHHBIM M KOJNYECTBEHHBIM HABBIKOM OIMCAHUS CTPOEHMSI U CBOWCTB KPHUCTAJLIOB,
00yCIJIOBJIEHHBIX UX BHEUIHEW U BHYTPEHHEW CUMMETPHEN U KPUCTaNIOXUMUYECKUMHU 0CO-
OEHHOCTSIMU CTPYKTYPBI

3. Coaep:kanue pa3ieoB IMCHUILINHBI

Paznen 1. Kpucramnorpagus.

1.1. BBenenue.

[Ipenmer kpucramiorpaduu, ee MECTO Cpelu JIPyrMxX eCTeCTBEHHBIX Hayk. OOmias xa-
paKTEpPUCTUKA KPUCTAJUIMYECKOTO COCTOSHUSA. MOHOKPUCTAIIBI, MOJIUKPUCTAIIIBI, TEKCTYPHI,
KUAKUE KpUCTAIIbl. MaKpOCKOIIMYECKNE XapaKTEPUCTUKU KPUCTAIIOB - OJIHOPOAHOCTh, aHU30-
TPOIUS, CUMMETPHSI, CIIOCOOHOCTh K camoorpaHenuio. [lonstue raburyca kpucramia. JleMeH-
ThI IPOCTPAHCTBEHHOM PELIETKU KPUCTAIUIOB: y3€l, Psij, IUIOCKas CEeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPAHEHHS KPUCTAILIOB.

CummeTpusi BHEITHET0 OOJIMKa M BHYTPEHHETO CTPOCHHUS KpHCTalia; OrpaHKa KpUCTal-
Ja, KpucTamuimdeckas pemerka. CUMBOJIBI TpaHEe W HampaBieHU B kpuctaiuie. Muaekce Mui-
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nepa, mapametpsl Beticca. 3akon moctostHcTBa yrioB (H. CteHoHa). 3aK0oH panMoOHaNbHBIX Ta-
pameTpoB, 3akoH [ 'arou, 3akoH bpase.

1.3. Kpucramnorpadudeckue mpoeKIui KpUCTaILIOB.

[onsarue nomsipHoro xomriuiekca. Cdepuueckas mpoekius. Ctepeorpaduueckas Mpoek-
s, ['HomocTepeorpadu yeckas npoeknus. OnpeneneHne CUMBOJIOB TpaHel U pedep. 3akoH
30H.

1.4. CummeTpus KpucTaJUIoB. TOYEUHBIE TPYIIBI CHMMETPHHU.

[lonatue o cuMMeTpuu. DIEMEHTHl CUMMETPUH KOHEYHBIX (PUTYp: IUIOCKOCTH CUMMET-
pUM, LEHTP WMHBEPCHUH, MPOCThIE MOBOPOTHBIC, HHBEPCUOHHBIE U 3€PKAIbHO-IIOBOPOTHBIE OCH
cUMMeTpHUU. TeopeMbl O CII0KEHUH 3JIEMEHTOB CUMMETPUHU. AHAJIUTHYECKas 3alMuCh IIpeodpas3o-
BaHMM CHUMMETpHUH. TOYEUHBIE TPYMNIbl CHUMMETPUU: €IWHUYHBIE W CHUMMETPUYHO- pPaBHbBIC
HanpaBneHusi. Kpucramnorpadudeckue KaTeropuu, CUHIOHUMU. BwiBoJ 32 TOYEYHBIX TPYIII
cummetpuu. Kiacesl cummerpun kpuctamuioB. KpatHocts rpynn cummeTpun. CUMBOJIMKA TPYIIIT
cumMMeTpuu: yueOHas, MexayHapoanas, lllendnuca. Kpucrannorpadguueckast cuctema KOOpau-
HarT.

1.5. CummeTpus BHELIHEro 00IMKa KPUCTAILIOB.

®opmbl kpuctauioB. YacTHas u obmue npocTsie GopMbl KpUCTaIOB. OTKPHITHIE U 3a-
KpBIThIe pocThie Gopmbl. [IpocTeie hopmbl KpucTamioB Husiieill kateropuu. IIpocteie hopmbl
KpUCTAJLIIOB cpeaHeil kareropun. IIpocTeie popmbl KprcTamuioB Beicuiel kareropun. Onpesene-
HHUE TOYEYHOU IpyMIbl KpUCTaia Mo ero BHeIHeMy o6nuky. Iloctpoenne raomoctepeorpadu-
YECKUX MPOEKINI KPUCTANINYECKUX MHOTOIPAaHHUKOB.

1.6. DneMeHThl CUMMETPUH KPUCTAIIMYECKUX CTPYKTYP.

[IpoctpanctBennsie Tpynmnsl E.C. @enoposa. [IpocTpaHcTBeHHAasT penieTka — TIIaBHBIN
JIEMEHT CUMMETPUN KPUCTAIUIMUECKUX CTPYKTYP, FTEOMETPUUECKOE IIPEICTABICHUE TPEXMEPHOU
MEePUOIUYHOCTH PACIIONOKEHUS aTOMOB, HOHOB, MOJIEKYJI. DJeMeHTapHas sueiika: 14 pemieTox
bpase. ba3uc sueiiku. TpaHCIALNOHHBIE JIEMEHTH CUMMETPUHN: TNIOCKOCTH CKOJIB3SIILErO OTpa-
JKEHUS U BUHTOBBIE OCH. TeopeMbl 0 COYETaHUH ONEpaluii CUMMETpUU CTPYKTYp . O6miue npea-
craBiieHus 0 230 mpoCTpaHCTBEHHBIX IpyNHmnax, MPUHLMIBI UX BbIBOJA. CUMBOJIMKA MPOCTpPAH-
CTBEHHBIX Ipynm. [IpaBuibHBIE CHCTEMBI TOUEK, UX XapakTepucTtuku. O6partHas pemerka. Oc-
HOBBI PEHTI€HOCTPYKTYPHOT'O aHAJIW3a KPUCTAIUTMYECKHUX Tel.

Pazgen 2. OCHOBBI KPUCTAIITIOXUMHUH.

2.1. KpucramioxuMuyeckue XapakTepUCTUKUA CTPYKTYPHI.

OcHOBHbIE MOHATUS M TEPMHHBI KPUCTAUIOXUMUU: KOOPAUHALIMOHHOE YHCIIO, KOOPAU-
HAI[MOHHBI MHOTOTPAaHHUK, YUCIO (OPMYIbHBIX €AUHMIL. THUIBI XMMHUYECKON CBS3H U UX pea-
JU3anus B KPUCTANIMYECKUX CTPYKTypaX. OrpenenaeHre aTOMHBIX U MOHHBIX paauycoB. I'eo-
METPUYECKHUE MPEAEIIbl YCTOMYMBOCTH HOHHBIX CTPYKTYP.

2.2. Kpurepun yCTOMYMBOCTH CYLIECTBEHHO HMOHHBIX KPUCTAJUIOB, npaBwia llomumHra.
[TpaBuiio AGera, JHeprusi penieTkn HOHHBIX KpucTtaoB (bopH), nukn bopua-I'abepa. 3akoHo-
MEPHOCTH CBSI3bIBAIOIIME MEPHOJUYECKYIO CUCTEMY U MOHHBIE PaJuyChbl. 30HHAs SHEpreTHYe-
CKasl CTPyKTypa KpHUCTaJlJla, METAJJIbI MOTYNPOBOJAHUKN U AUAIIEKTPUKU. MeTamnndeckas CBS3b
U ee CTPYKTYpHbIE CBOMCTBA, IEPEXOIHBIE CTPYKTYPHI (OT METAJUIMYECKOM K KOBAJIEHTHOM).

2.3. Teopus MJIOTHEUIIUX YNIAKOBOK M €€ HUCIIOJIb30BAHUE MPHU ONMUCAHUM CTPYKTYP KpHU-
CTaJIJIOB.

JIByxcrnoiiHast (reKkcaroHanbHas)) M TpexcioiiHas (KyOwueckas) IUIOTHEWIINE IIapOBBIC
yHakoBKU. THIIBI MyCTOT B IIAPOBBIX yMakoBKax. V300pakeHue CTPYKTYPHBIX THUIIOB C IOMO-
IIbI0 MHOTOIPAHHUKOB. [IprMepbl CTPYyKTYp, MOCTPOCHHBIX Ha OCHOBE I€éKCaroHajIbHOM IJIOT-
Hermen ymakoBku (Mg, ZnS-ropiut) U 6e3 Hee (C-rpadur). [IpuMepbl KpUCTANTHYECKHUX
CTPYKTYp, TIOCTPOEHHBIX Ha OCHOBE TpeXxcloiHo# muoTHedmei ymnakoBku (Cu, NaCl-ramwmr,
ZnS-chanepur, CaTiO3-nepoBckut) u 6e3 Hee (C-anmas, a-Fe, CsCl). [IpuHuumel onucaHus
KPUCTAUTUYECKUX CTPYKTYp O€3 MIIOTHEHIINX ymakoBOK. MHorocioiHble ynakoBku. [Ipumepsl
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OINMCAaHUS MHOTOCIIONHBIX yrnakoBok: pyTuia TiOz, mmunenu MgAl204, kopynna Al20s u ap.

2.4. OcHOBHBIE KaTETOpUU KPUCTAINIOXUMUU U COOTHOIIEHHS MEXKTYy HUMH. 3aKOH AIOH.
TBepapie pacTBOpHI u (ha3oBbie AHarpaMMbl. DakTOp TOIEPAHTHOCTH M MOJEIBHBIC CTPYKTYPHI
Fonpammuara. CtpykTypHas romosiorusi. @as3pl BEIYUTAHUS W BHeApeHHs. [IceBpocummerpus.
[Tpou3BomHBIE W BBIPOXKICHHBIC CTPYKTYpHI, apxeTur. CTPYKTypHasi TOMOJIOTHS Ha TpuMepe
TJIMHUCTBIX MHUHEPAJIOB.

2.5. UzoMopdusm u nmoaumopdusm.

N3octpykrypHOCTH U M30Mophu3M. Turbl uzomMopdu3Ma: COBEPIICHHBIN U HECOBEPIICH-
HBIH, M30- U TeTEPOBAIICHTHBIN. TBEp/bIe pacTBOPHI 3aMEIICHHS, BHEIPECHHUs, BrauTaHus. [1pe-
nensl u3oMop¢HoN 3amecTuMocTH. DazoBble Mepexo/pl MEPBOrO U BTOPOro Poja Ha MpHUMEpe
SiO2. Temneparypa Kropu. Pasnuunbie cinydan mnonumopdusma. V3MeHeHHE CUMMETPUH |
CBOWCTB KpUCTAJIOB IpHU (a30BbIX Nepexonax. [lonmutunus.

4. O0beM y4eOHOH JUCIHILJIMHBI

. B 3auerHbIx equ- B akanewm.
Bunel yueOHoI paboTh
HUIAX yacax

OO0mas TpyA0eMKOCTb JMCUMILIHHBI 10 Y4eOHOMY 4 144
IUIAHY

KonTtakTHasi paboTa — ayAUTOPHbIE 3aHATHS 1,33 48
Jlexmmm (Jlek) 0,88 32
[Tpaktuyeckue 3austust (I13) 0,45 16
CamocrositeabHas padora (CP): 1,67 60
CaMocTosiTebHOE U3yUEHHUE Pa3/IeTI0B TUCIUILINHEI 1,67 60
JK3aMeH 1 36
KoHTtakTHas paboTta — MpoMeKyTOYHAS aTTECTAIHS 0,4
[ToaroToBKa K HK3aMeHy 35,6

Buja konTpoOJIS: JIK3aMeH
N B 3auerHbIx equ- B akanem.
Bunsl yueOHoii paboTh
HUTAX gacax

OO0mas TPyA0€eMKOCTb JMCHUILIUHBI M0 Y4eOHOMY 4 108
ILUIAHY

KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 36
Jlexmum (Jlek) 0,88 24
ITpakTnueckue 3anstus (I13) 0,45 12
CamocrositesabHas padora (CP): 1,67 45
CamMOCTOSITETbHOE N3YUYECHHUE Pa3JIeNIOB JUCIUIUIMHBI 1,67 45
JK3aMeH 1 27
KonrtakTHas paboTa — MpOMEXyTOYHAsI aTTECTAIHSI 0,3
[ToaroToBka K 3K3aMeHy 26,7

Bua koHTpoJs: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl AW CUHUIIIMHBI
«Munepaaorun» (51.B.10)

1. Heab aucuumiIMHbl — (OPMUPOBAHUE COBOKYITHOCTH 3HAHUH - KaK O MPUPOJIHBIX MH-
HepalbHBIX (pa3ax (MHHEpAJOB), TaK M MCKYCCTBEHHO NOJyYaeMbIX (KaK IMpaBWiIO Ha 0a3e mpH-
POIHBIX) MaTe€pHUajIoB, METOIOB MX MCCIEOBAHUS, BKIIOYAIOIIUX B c€0s1 MAKpPOCKOIMYECKUN U
MHUKPOCKOTIMYECKHI aHAJIN3 CTPYKTYPHI U CBOWCTB MaTepHaioB. JMCIUIUINHA TOJDKHA oOectie-
YUTh 3HAHUS HEOOXOJIUMBIX MPHU CO3/JaHUM HOBBIX ()YHKIMOHAJIBHBIX MAaTEPUAIOB, OTBEYAIOLINX
COBPEMEHHBIM TPEOOBAaHUSIM KauecTBa, YPPEKTUBHOCTH U IKOHOMHYHOCTH.
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2. B pe3yJbTaTe H3yUYeHUs] TUCHHUILINHBI 00y4aOIMIACA J0JIKeH

Obaadamy cnenyroummu podeccuoHanbabiMu (1K) kommeTeHmsaMu:

-CIIOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITh TEXHOJIOIMYECKHI MpOIlecC B COOTBETCTBUU C pe-
[JIAMEHTOM M HMCHOJb30BaTh TEXHUYECKUE CPENICTBA ISl U3MEPEHHs] OCHOBHBIX IMapamMeTpoB
TEXHOJIOTHIECKOTO MPOIecca, CBOMCTB ChIphst U npoaykiu (TTK-1);

CIOCOOHOCTBIO MPUHUMATh KOHKPETHBIC TEXHUYECKHE PEIICHUs NpU pa3paboTKe TEXHOIOTHYE-
CKUX TPOIIECCOB, BHIOMpPATh TEXHUYECKUE CPEJICTBA U TEXHOJIOTUU C YYETOM SKOJIOTUYECKUX
nocneacTBuit ux npumenenus (11K-4);

- CIIOCOOHOCTBIO UCIIONB30BaTh MpaBUila TEXHUKH O€30MaCHOCTH, MPOU3BOJCTBEHHON CAaHUTApUH,
MOXKapHOU 0E30MaCHOCTH U HOPMBI OXpaHbl TPY/Ja, U3MEPATh U OLEHUBAThH MapaMeTPhl MPOU3-
BOJICTBEHHOTO MUKPOKJIMMATa, YPOBHS 3albUICHHOCTH U 3ara30BaHHOCTH, ITyMa, U BUOpaIuu,
ocsetieHHocTH padouunx mect (ITK-5);

- CHOCOOHOCTBIO HAJaKUBaTh, HACTPAMBATh M OCYIIECTBIIATH MPOBEPKY OOOPYIOBAaHUS U IPO-
rpamMHBbIX cpeact (I1K-6);

- CITIOCOOHOCTD TJIAHUPOBATH M MPOBOJIUTH (PU3MUECKHUE U XUMHUECKHUE IKCIIEPUMEHTHI, TIPOBOIUTH
00paboTKy HMX Pe3yJbTaTOB U OICHMBATH MOTPEIIHOCTH, BHIIBUTATh TUIOTE3bl M yCTAHABIIH-
BaTh TPAHUIIBI UX MPUMEHEHHS, PUMEHATh METOJBI MATEMAaTHYECKOTO aHAIN3a U MOJACIUPO-
BaHMsI, TCOPETUUECKOTO M IKCTIepuMeHTabHOro rccnenoBanus (I1K-16).

3nams:

- CTyIeHT JOJKEH UMETh YeTKHUE U SICHBbIC MPEJCTABICHUSI O MUHEpaje, ero (PU3NYeCcKuX U Xu-
MHYECKHUX CBOMCTBAX.

- JlomxeH 3HaTh BCe OCHOBHBIE MOHSATUSI MUHEPAJIOTHH (TUIOMOPGU3M U TIp.)

- 3HaTh 00IIMe MPUHITUIIBI KJIacCU(PUKAIIMA MUHEPAJIOB M 3HATh BCE OCHOBHBIC Pa3/Ieibl, CTPYK-
TYPHO-XMMHUYECKUE KJIACCHI U TPYNIIbl MUHEPAJIOB.

-IIpouecchl rene3rca MUHEPATIOB U €r0 OCOOEHHOCTH.

Ymemy:

-ITonmb30BaThCsl COBpEMEHHBIM 000PY/I0BaHHEM, HEOOXOIUMBIM JJIsl TUATHOCTUKH MUHEPATBHBIX
das3

-Onpenensate GU3NIECKUe U XUMUIECKHAE CBOWCTB MUHEPAJIOB HA MapoO- U MUKPOYPOBHE.

-J{MarHoCTUPOBATh MUHEPAJIBI 10 KOMILJIEKCY CBOMCTB U MAapareHeTHUYECKUM acCOIHAIUSIM.

Braoems:

- HABBIKOM OIIPEACIICHUS] MUHEPATIOB

3. Kparkoe comepxxanue Q11 CHUIIITHHbBI

Pazgen 1. BBeneHue B MUHEPATIOTHIO.

1. Beenenwue. [Ipeamer, 3amauu, MeTOABl M cojaepkaHue MuHepaimorun. OmnpeneneHue
MOHATUSI MUHEpalia, MuHepan Kak 3JIeMeHT MUpo31anus. VicTopus pa3BUTHSI HAYKH U €€ CBSI3b C
IpyruMu nucuurinHaMu. OCHOBHBIC HANPaBIICHUS, MPOOJIEMBI U TJIABHBIC 3a7]a4l COBPEMEHHOM
MUHEpAJIOTUH.

2. Xumudeckuid coctaB MuHepaioB. OOmIHe TMOJI0KEHUS O B3aUMOCBS3SIX KPHCTaJLTHYe-
CKOHM CTPYKTYpbI, XUMUYECKOTO COCTaBa M CBOMCTBax muepanos. [lomuMopdusmM U monuTUnuUs
MuHepanoB. CoeTMHEHHS TTOCTOSTHHOTO U MEPEMEHHOT0 XuMcocTaBa. MzoMopdusm u ananTuB-
HOCTh B MUHEpaiax. TBep/ple pacTBOPhI, yCTOMUUBOCTh U paciaj TBEPAbIX PACTBOPOB, JHKBaA-
nusa. Ponbs Boasl B MuHepanbix. KpucrammmzannonHas, KOHCTUTYIIMOHHAS W aJCcOpOIMOHHAs
BOJIA.

3. ®dusnueckue cCBOWCTBA MUHEPATOB. MaKpOCKOMMYECKHE CBOWCTBA — IIBET, I[BET B TI0-
portike, 0yieck u OJIeCKOMETpUIecKasi CUCTEMa, TBEPAOCTh, XPYNKOCTh U KOBKOCTh, TOBEPXHOCTH
CKOJIOB, IUIOTHOCTh. JlaGopaTopHble METOIbI UCCIIEJOBAaHUSI MUHEPAJIOB (JeTallbHble MUHEPao-
THYECKHUE UCCIIeIOBAHUS).

4. YcnoBus oOpa3oBaHHMs MUHEPAJIOB B MpUpoje (reHe3nc MUHepanbHBIX (a3). O6mue
noyiockeHus1. ['eosorudeckre mporecchl MUHEPAIO00pa30BaHusl. JHAOTCHHBIE, YK30T'€HHBIE MTPO-
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neccsl 1 MetamopdusM. MojaenupoBaHue IPOLECCOB MHHEPaNIooOpa3oBaHUsl U COBPEMEHHbBIE
METOBI pOCTa.

5. MuHepanabHble accOolMalMy U MapareHe3nuc. MopQoaorusi MUHEpaJoB U UX acrpera-
TOB.

Paznen 2. OnucarenbHass MUHEPAIOTHUA.

6. IIpuHIMITBI COBpEMEHHOM Kiaccupukanun MuHepanoB. CHucTremMaTHka MUHEpAOB.
[Tpoctrie BemecTBa. CepHUCTBIE COeNMHEHUS U UX aHanoru. ['anomansie coenuHeHus. Kucio-
poanbie coenuHeHus. [IpocTeie U crnokHbIe OKCUIBI. [ HIpOKCHIBI.

7. ®ocdartel, apceHatsl, BaHagaTel. Cynbharel. XpoMathl, BoJb(ppamMaTsl, MOJIUOIATHI.
Bopartsl. Cunukatsl. KapkacHble U OCTPOBHEIE.

8. CuiMKaThl ¢ KOJBIEBOH, IETTOYETHOM, JICHTOYHON B CIIOUCTOH CTPYKTYPOH.

9. Cunukatsl ¢ MIPOCTHIMU U CIIOKHBIMU CETKAMU TETPadIPOB.

10. [ToHsATHE O ETPOJIOTHH.

4. O0beM y4eOHOH TUCHHIJIMHBI

Bunbl yueOHOM paboThI B 3au. en. B akx. yac.

O0mas TpyA0eMKOCTb JUCHUILIHHBI 110 Y4eO0HOMY 5 72
IJIAHY

KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS: 0,9 32
Jlexnuu (JIek) 0,45 16
ITpaxtnueckue 3ansatus (113) 0,45 16
CamocrositesibHas padora (CP): 1,1 40
KonrtakTHas camocTosiTenbHas paboTa 0,4
CamocTosITeIbHOE H3YUCHUE PA3/IeNIOB TUCIIUIUIHHEI 39,6

Buabl KOHTpOJIA:

3a4er ¢ OLEHKOI

Bunasl yuebHoii paboThl B 3au. en. B actp. gac.

OO0mast TpyA0eMKOCTb JMCHUILIMHBI 110 Y4eOHOMY 5 54
TJIAHY

KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 0,9 24
Jlexumm (Jlek) 0,45 12
[Ipaktuueckue 3anstus (113) 0,45 12
CamocrositensHas padora (CP): 11 30
KonTtakTHas camocTosiTennpHas pabora 0,3
CamoCTOsITeIbHOE U3YUCHUE Pa3/IeNOB JUCIUILIHHEI 29,7

Buabl KoHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTanus padoveil NpOrpaMMbpl JUCHUILIMHBI

«Du3nyeckasi XuMus uaeaabHoro kpucramia. Kpucrannoonrukay» (b1.B.11)

1. Heap aucuMmjinHbl — GopMupoBaHrue 6a30BOT0 00beMa 3HAaHUA O 3aKOHOMEPHOCTSX
MPOXOXKJACHHUS CBETA Yepe3 KPUCTAIUIBI, a TAKKE O HauOoJee BaXKHBIX ONTUYECKUX XapaKTepH-
CTHKaX KPUCTAJUIOB, HEOOXOUMBIX Il YCIEIIHOTO OCBOEHHUS Kypca TEXHOJIOTUH MaTepHalioB U
Kypca METOJI0B UCCIIEJOBAHMUS.

2. B pe3yabTaTe H3yYeHUs] AUCHHUILIMHBI CTYAEHT JO0JIKEH:

Obaaoams crnenyromumu npodeccuonanbabiMu (I1K) komnereHnusMu:

- TOTOBHOCTBIO MPUMEHSTh AHAIUTHUYECKUE W YUCIEHHBIE METObI PEIICHHS MOCTABIICH-
HBIX 33]1a4, UCII0JIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH, TPOBOAUTH 00pabOTKY
MH(POPMALIUU C UCTIONB30BAHUEM MPHUKIIAAHBIX POTPAMMHBIX CpPENCTB chepsl mpodeccnonanb-
HOM e TEIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMITBIOTEPHBIE TEXHOJIOTHH U 0a3bl JaHHBIX B CBOCH
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npodeccuoHanbHOM 00J1aCTH, MAKeThl NMPUKJIAJAHBIX MPOrpaMM JJis pacyeTa TEXHOJOTHYECKHX
napametpoB obopynoBanus (I1K-2);

- CIIOCOOHOCTBIO MJIAHUPOBATh U MPOBOIUTH (PHU3HUECKHE U XMMUYECKUE SKCIIEPUMEHTHI,
IPOBOJIUTH OOPaOOTKY MX pe3yJIbTAaTOB M OICHMBATH IMOTPELIHOCTH, BBIABUIAaTh TMIIOTE3BI U
YCTaHABJIMBATh I'PAHULIbI UX IPUMEHEHUS, TPUMEHATh METObl MATEMATUYECKOTO aHAIN3a U MO-
JICTMPOBaHMS, TEOPETUYECKOTO U dKCIIepUMeHTaIbHOro uccienosanus (I1K-16);

- TOTOBHOCTBIO HCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX (DM3MUYECKUX TEOPUH IS PEeLICHHUS BO3-
HUKAIOMUX (U3NYECKUX 3a/1ady, CAMOCTOSTEIFHOIO MPUOOpeTeHHs (U3NYECKUX 3HAHUH, IS
MOHUMAHUS MPUHILIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHUCII€ BHIXOJASAIIUX 33 MPEEibl
KOMITETEHTHOCTH KOHKpeTHoro Hanpasnenus ([1K-19);

3namy:

— 3aKOHOMEPHOCTH MPOXOXKIAECHUS HEMOJISIPU30BAHHOIO, a TAKXKE MOJIIPU30BAHHOTO Iapa-
JIETBHOTO M CXOJAIIETOCS CBETa CKBO3b KPUCTAJUIBI PA3HBIX KPUCTALIOrPahUIECKUX Ka-
Teropum

— 0 CBA3M OCOOCHHOCTEH CHMMETPUH BHYTPEHHETO CTPOCHUSI KPUCTAIJIOB C CUMMETPUIN HX
(U3HYECKUX CBOWCTB

— OCHOBHBIE ONTUYECKHE CBOMCTBA KPUCTAJIOB U CIIOCOOBI X U3MEPEHUS
Ymemn:

— CTPOUTH ONTHYECKUE TOBEPXHOCTH JAJISl PA3HBIX KPUCTAIIIOrpahUUECKUX KaTeropuil Kpu-
CTaJIJIOB M MCIIOJIb30BaTh UX JI TEOPETUUYECKOrO U MPAKTUYECKOTO aHaIN3a ONTUYECKUX
XapaKTepUCTHK KPUCTAJUIOB

— KaQueCTBEHHO M KOJIMYECTBEHHO OIUCHIBATh CBOMCTBA KPHCTAILIOB, OOYCIOBJIEHHBIE MX
BHEIIIHEN U BHYTPEHHEN CUMMETPHUEN

— aHaJM3HMPOBATh ONTHUYECKUE CBOMCTBA KPUCTAJUIOB C TOUYKHU 3PEHUS OLICHKH MX KaueCTBa
Y IIPaKTUYECKOTO IPUMEHEHUS
Braoems:

— MPaKTUYECKUMU HaBBIKAMH MCCIIEJOBAHUSI ONTHUYECKUX CBOMCTB KPUCTAIIIOB
3. KpaTtkoe coaep:xanue TUCHUILIHHBI
1. IIpupona cera. OCHOBHBIE XapaKTEPUCTUKHU CBETOBOM BOJIHBI. Buibl nmosnspusa-

nuu cBera. Ilokasarens mpeaoMieHHs - BaXKHEHIIas ONTHYECKas XapaKTEpUCTHKA BEIIECTBA.
@akTOpHI, BIUAIONIME HA TOKA3aTeNlb NPEJOMIICHHS: TUIOTHOCTh U COCTaB BEIlECTBa, TEMIEPATY-
pa, 4acToTa 3NEKTPOMArHUTHBIX KoJieOaHuil. MeToabl H3MEpPEHHS MTOKa3aTesl MPEIOMIICHHS.

2. Onrtnueckre nmoBepXHOCTH. [loBepXxHOCTH moOKazarened NMpEeIoMIIEHUsS KpUCTa-
JIOB Pa3iIu4HbIX Kareropuii. J[BoliHOe mydenpenomiieHre. BonHoBble noBepxHocTu. IlocTtpoenue
['foifrenca Ass pa3nUYHBIX CIIy4aeB MaJeHus cBeTa Ha Kpuctal. OnTuyeckas HHIUKATpUCA U ee
MCIIOJIb30BAaHUE NIl XapaKTEPUCTUKHU ONTUYECKUX CBOMCTB KPUCTAJUIOB PA3JIMYHBIX KATETOPUH.
[TosrydeHune mIoCcKoNnoIsipu30BaHHOrO cBeTa. [IpoxokaeHne ecCTeCTBEHHOTO U TUIOCKOIOSPU30-
BaHHOTI'O CBETA YEPE3 KPUCTAILIBI CPEAHEN U BBICILIEN KATETOPUH.

3. [TpoxoxkaeHne MiIocKonapaljeIbHOr0 MOHOXPOMAaTHUECKOI0 CBETa 4Yepe3 CUCTe-
My «HOJSpHU3aTOp-KpUCTaI-aHaIn3aTop». PasHocTh Xoma BosiH. KBaprieBele KOMIIEHCATOPBI,
HazHayeHue, BUabl. HTepdepeHmonnas okpacka KpucTamioB. Jucnepcus onTHYECKONH MHIU-
KaTpHUChl KPUCTAJIOB PA3IMUHBIX CUHIOHUM. KonnuecTBeHHas XapaKTepUCTHKA JUCIIEPCUU CBE-
Ta.

4. AHN30Tponus NOIVIOIIEHUSI CBETa: MJIEOXpou3M. lIpoxoxkieHue ecTecTBEHHOro
CBETa Yepe3 CHUCTEMY «IOJSIpU3aTOp-KpUcTai-aHanuzarop». Konockonus kpucramios. OnTu-
YyecKash aKTUBHOCTh KPHUCTAUIOB. BpallleHHEe IUIOCKOCTH MOodspu3aiuuyd. MarHMTOONTHYECKHI
a3 dexT B KpucTaIIax.

o. ITpuMeHeHrEe ONTUYECKUX METOJOB Ul OLIEHKH KauecTBa KpucramioB. [Ibe3001m-
THYeCKHi A(EKT B KpUCTAUIaX M €ro XapaKTepUCTUKa ¢ TIOMOIILI0 TEH30pa 3-TO paHra. DJieK-
TpoonTHueckuit 3pPeKT B KpucTamiax U ero XxapaKTepUCTHUKA C IIOMOLIbIO TeH30pa 4-TO paHra.
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4. O0beM y4eOHOH JUCIHIJIMHBI

N B 3aueTHBIX
Bunsr yaeOHOI paboThI B akanem. vacax
eAMHUIIAX

OO0masi TpyA0eMKOCTh JMCHUIIJIUHBI 10 Y4eOHOMY 4 144
ILUIAHY

KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
Jlabopatopusie 3ausatus (J1ab) 0,89 32
CamocrositesibHas padora (CP): 2,22 80
KoHTtakTHas camocTosiTenbHas pabota 0,4
CaMocCTOATEIbHOE N3YUEHHE PA3AEI0B IUCHUILIMHbI 79,6

Buabl KoHTpOJIA: 3ader ¢ oneHkoM
Bunbt yueOHO# paboThI B sauernpix B actp. yacax
eAMHHIIAX

O01mas TpyA0eMKOCTh JUCHUILIHHBI 110 Y4e0HOMY 4 108
IVIAHY

KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 48
Jlexnuu (JIek) 0,89 24
Jlabopatopusie 3ausatus (J1ab) 0,89 24
CamocrositenbHas padora (CP): 2,22 60
KonrtakTHas camocTosiTenbHas paboTa 0,3
CaMoCTOsATEeTbHOE U3YUYCHHE PA3/IeNIOB AUCITUTUIMHBI 59,7

Buabl KOHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTAIUS MPOrPAMMBbI Y4€OHOM M CIUNJINHbBI
«®u3nyeckasi XuMHs peajibHOTro Kpucrawia» (b1.B.12)

1. Heap qucuuminHbl — GOPMUPOBAHUE y CTYACHTOB OakaiaBpuaTa MpPECTaBICHUN O
METOJIaX yNpaBJieHHs SBICHUAMH 1edeKTO00pa30BaHUs B KpUCTATNYECKUX (azax, 0 crnocodax
CUHTE3a KPUCTAJUIOB C 33JaHHBIM YPOBHEM J€(EKTOB U JKEIAEMbIMU CBOMCTBAMH.

2. B pe3yabTare n3yueHus JMCHUIIIMHBI 00Y4YAIOIIUICSH J0JKeH

Obaadamy cnenyronmmu ipodeccuoHanbHbIMU (1K) KommeTeHImsIMu:

— CIIOCOOHOCTHIO IJIAHUPOBATh U MPOBOAUTH (PU3HUECKHE U XUMUYECKUE IKCIIEPUMEHTHI, MPO-
BOJUTH 0OpabOTKYy WX pPe3yJbTaTOB M OILEHUBATH MOTPEIIHOCTH, BBIABUTATh THIOTE3bl U
YCTaHABJIMBATh I'PAaHULBl UX TPUMEHEHUS, IPUMEHATh METO/Ibl MaTEMAaTUYECKOT0 aHAJIN3a U
MOJICTTMPOBAHHMSI, TEOPETUIECKOTO M IKCTIIepuMeHTanbHoro uccneaoBanus (ITK-16);

— TOTOBHOCTBIO HUCHOJIB30BATh 3HAHHUSI OCHOBHBIX (PM3MUECKUX TEOPHM Ui PELIeHUs BO3HHKa-
I0MMX (PU3NYECKHX 33]a4, CAMOCTOATEIBHOTO PUOOpeTeHHs (PU3NIECKUX 3HAHHM, IS T10-
HUMaHUS MPUHIUIOB padOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOISIINX 32 MpeIebl
KOMITIETEHTHOCTH KOHKpeTHoro Harnpasienus (ITK-19);

3uame:

- KIaccu(uKanuio 1e()eKToB B KPUCTAIUIMIECKIX MaTepHaax;

- METO/IbI OTPEeIeTICHHS KOHIIEHTPALU PAaBHOBECHBIX U HEPABHOBECHBIX J1€(EKTOB;

- OCHOBHBIE THITBI HECTEXHOMETPUIECKUX (a3,

- OCHOBHBIE 3aKOHOMEPHOCTH BIUSHUS JNe(EKTOB HECTEXHMOMETPUU HAa CBOWCTBA KpHU-
CTaJIJIOB.

Ymemo:

- HCIIOJIb30BaTh KBA3UXMMUYECKYIO TEOPHUIO Ui OMHCAHUS MPOIEeccoB AedeKTooOpaso-
BaHUs B KpUCTAILIAX;

- PacCUUTHIBATh KOHLIEHTPALMIO PA3IMYHBIX TUIIOB Je(EKTOB U3 Pa3HOPOJHBIX IKCIEPHU-
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MEHTAJIbHBIX JJAHHBIX;

- paccUMTHIBaTh CBOICTBA KPUCTAJIOB B 3aBUCHUMOCTH OT KOHILIEHTpAallMM PAaBHOBECHBIX
TOYEYHBIX J1Ie(PEKTOB.

Braoemy:

- HaBBIKAMH OTpeesIeHUs] TUIIOB Je(EKTOB M0 Pa3HOPOIHBIM HKCIIEPUMEHTAIbHBIM JIaH-
HBIM;

- METOJIaMH pacyeTa KOHLIEHTPALUS TEIUIOBBIX Ae(PEKTOB U Ne()EeKTOB HECTEXUOMETPUH;

- METOJIaMHU OIIPEJEICHHUsS TEPMOAMHAMMUYECKUX I1apaMETPOB PABHOBECHBIX TOUYEYHBIX
nedeKToB B KpUCTAILIAX.

3. Kpartkoe coaep:xanue TUCUMILIUHBI

1. Beenenue.

Wneanbubiii u peansHbiil (¢ nedexramu) kpuctaui. Ouszndeckas XUMHUsS KPUCTAIIOB C
nedexramu, Kak 001acTh 3HAHUW O (POPMHUPOBAHWU CBOMCTB KpHUCTaJIa, O0YCIOBIEHHBIX €ro
nedexTHocTh0. Knaccuukanus nepekToB CTpyKTYphl KpUCTaLIa.

2. TernoBoii Gecriopsanok B kpuctaiuie. TernoBeie Aedextol. DeHOMEHOTOrnYecKas xa-
pPaKTEpUCTHKA TEIUIOBBIX Ae(eKToB. BhIsgBIEeHHE 3aKOHOMEPHOCTEH, ONMUCHIBAIOIIMX 3aBUCHU-
MOCTb KOHIIEHTPAIMH TEIUIOBBIX J1€()EKTOB OT TEMIIEpPaTypbl METOJaMU CTaTUCTUYECKON TepMO-
muHamuku. KonneHTpanus nedekToB Kak (YHKIHS TEMIEpaTypbl B OAHOKOMIIOHEHTHBIX KpH-
cTaJylaX. 3aBUCHUMOCTh KOHLIEHTpAallMM TEIUIOBBIX AE(PEKTOB OT TEMIIEpaTypbl B JIBYXKOMIIO-
HEHTHBIX KPUCTAJUIMYECKUX COEIUHEHMIX. DKCIIEPUMEHTAJIbHBIE METO/IbI OIIPEIEIICHHUS KOHIIEH-
TpalMy TEIJIOBBIX AePEKTOB. BhIsBIeHNE 3aKOHOMEPHOCTEN, OMUCHIBAIOLIUX SIBICHUS AE(PEKTO-
0o0pa3oBaHus B KpUCTAJJIaX METOAAMHU KBa3MXMMHUUYECKOW aHaymoruu. ConocTaBiieHUE KBa3UXH-
MUYECKUX U CTATUCTUYECKUX METO/IOB.

3. becnopsinok B kpucramie, o0yCIOBICHHbIM HapyIIeHUSAMHU cTeXuoMmeTpuu. JledexTol
HecTexuomeTpuu. O Hen30eKHOCTH HapyLICHUsS CTEXHMOMETPUU B KPUCTAIIaX XUMHYECKHUX CO-
enuHeHni. HectexmomeTpusi GMHApHBIX coeMHEHUH. BnusHue nedekToB HECTEXHMOMETPUM Ha
CBOICTBa KPUCTAJJIOB. 3aBUCUMOCTh KOHIEHTpPALUU J1e(heKTOB HECTEXUOMETPUH OT OCHOBHBIX
TEPMOJIMHAMHYECKUX NapaMeTpOB — JIABJICHUS M TemrepaTypbl. OCOOEHHOCTH aHATUTHYECKOTO
U rpaduyecKkoro onucaHus TakUX 3aKOHOMepHocTel. OToOpa)keHue sSBJICHUM HapyIlIeHUs CTe-
XHMOMETPUM Ha JuarpaMmax cocTtossHus. O TEpMOAMHAMHUYECKOW NMPUPOJE HECTEXMOMETpUYE-
cKkUX (ha3 Kak TBEPABIX PACTBOPOB M30OBITOYHBIX KOMIIOHEHTOB B OCHOBHOM BEIIECTBE. TepMo-
JUHAMUYECKUN aHaIU3 MPUYHMH, ONPEAEISIOMUX BU 00JIaCTH TOMOT€HHOCTH M €€ IMOJIOKEHHE
Ha JarpaMMe COCTOSTHUSI.

[Ipobnema coOCTBEHHBIX MpUMeceld B 0COO0 YMCTOM KpPUCTAJUIE CTEXHOMETPHUYECKOTO
coctaBa. OU3NKO-XMMHYECKHE OCHOBBI METOJIOB PEryJIMPOBAHUS YPOBHS COOCTBEHHBIX IMpPHUMeE-
ceil B TakuxX KpuUCTaJIax. JHepreTuka JedekToB HecTexuomeTrpuu. OmnpenesieHue OCHOBHBIX
TEPMOJMHAMUYECKUX MmapaMeTpoB nedexroodpazoBanust AHaed, ASaed, AGaed, pacueTHsie u
AKCIEPUMEHTAIbHBIE METOIBI.

4. 3akiroueHue.

IlepcriekTUBBI pa3BUTH XUMHUHM TBepAoro tena. [Ipobiemsl, cBsi3aHHbIE C JalbHEUIINM
pa3BUTHEM TEOpPHH paszynopsaodeHust kpucramioB. [IpoGremsl HecTexmomerpuu. [IpoOiemsl
NOJTy4YeHUs: O€3/IMCIOKAIIMOHHBIX KPUCTAILIOB.

4. O0beM y4eOHOH JUCHHIIJIMHBI

Bunbt yueOHoi paboThI B sauerhbix B akazmeM. gacax
eIMHULIAaX
Oo61mast Tpy10eMKOCTh JUCHMILIMHBI 10 Y4eOHOMY 4 144
IUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 64
Jlexumm (Jlek) 0,89 32
[Tpaxtnueckue 3ansatus (113) 0,89 32
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CamocrositenbHas padora (CP): 2,22 80

KoHTtakTHas camocTosiTenbHas pabora 0,4
CaMocTOoATeIbHOE N3YUYCHHE PA3ACIOB IUCIIUTUIMHBI 79,6
Bujabl KOHTpOJIS: 3adeT ¢ OEHKOM
Buner yueGHoI paboTh B sauetnbix B actp. wacax
eIMHUIIAX
OO0mast TpyA0eMKOCTb JMCIHUILIMHBI 110 Y4eOHOMY 4 108
ILUIAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,78 48
Jlexnuu (JIek) 0,89 24
[Tpaktueckue 3anstus (I113) 0,89 24
CamocrositenbHas padora (CP): 2,22 60
KonrtakTHas camocTosiTenbHas pabota 0,3
CaMOCTOSATETbHOE U3YUYCHHE PA3/IeIOB JUCITUIUIHHBI 59,7
Buabl KOHTpOJIA: 3a4eT ¢ OLEHKOM

AHHOTaNUsA padoyeil MPOrpaMMbl TUCUUIIMHBI
«IIpouecces! B razax u B Bakyyme» (b1.B.13)

1. Heab AuCHUNIMHBI — 1aTh CTYJEHTaM 3HAHHUS O METOJAaX MOJYyYEHUs, U3MEPEHUS U
COXpaHEHUs BaKyyMma, 0 (PU3MKO-XUMHYECKOW MPUPOJE MPOILIECCOB, MPOTEKAIOIIUX B BaKyyMe
MIpU B3aUMOJICUCTBUU PA3IUYHBIX YACTHI] C TOBEPXHOCTHIO TBEPAbIX Tes. Kpome Toro Kypc mnpe-
CJIeIlyeT 1IeJib 1aTh CBEJCHUS O MPHUHIIUIIAX MPOSKTUPOBAHUS BAKYyMHBIX YCTAaHOBOK U Moja0opa

06OPYI[OB21HI/ISI AJId pa3JIMYHBIX TCXHOJOT'MYCCKUX 3a1a4Y.
2. B pe3ysbTaTe n3yuyeHus JUCHUNIUHBI 00YYAIONIUICS T0/KEH
Obaaoams crnenyromumMu npodeccuonanbabiMu KommeTeHusMu (I1K):

— TOTOBHOCTBIO NPHUMEHATh AHAIUTUYECKHE M YHCIEHHBIE METOJbl PELICHUs MOCTABICHHBIX
3a/1a4, UCIO0JIb30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE TEXHOJIOTUH, IPOBOAUTH 00pabOTKY
MH(QOPMALIUU C MCIIOIB30BAaHUEM NPUKIIAJHBIX MPOTPAMMHBIX CPEACTB cdepbl npodeccro-
HaJIbHOM JIESTENIbHOCTH, UCIIOJIb30BaTh CETEBbIE KOMIIBIOTEPHBIE TEXHOJOTUMU U 0a3bl JaH-
HBIX B CBOEW NpoQeccHOoHaIbHON 00JacTH, MaKeThl MPUKIAAHBIX MPOrpaMM AJIs pacuera

TEXHOJIOTUYECKUX TapaMeTpoB obopynoBanus (I[1K-2);
—  TOTOBHOCTBIO K OCBOCHHIO M IKCILTyaTallii BHOBb BBoguMoOro odopynosanus (I1K-8);

— TOTOBHOCTBIO MCIOJB30BATh 3HAHUS OCHOBHBIX (DPM3UUECKUX TEOPUH UIS pEIICHUS BO3HU-
KaloUMX (pU3MUYeCKUX 3a/1ad, CaMOCTOSITENILHOIO NMPHOOpeTeHNs (PU3NUECKUX 3HAHHWM, JUIs
NOHUMAaHHS TPUHIUIIOB paboTHl MPHOOPOB U YCTPOKMCTB, B TOM YHCJIE BHIXOIAIINX 32 Tpe-

JIeTTbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (ITK-19);
3uame:
—TEOPHUIO ¥ OCHOBHBIC TIOHATHS (PU3HKH BaKyyMa;
—METO/IbI TTOJIYYSHHSI BaKyyMa U OCHOBHBIC THITBI BAKYyMHBIX HACOCOB,
—METO/Ibl U3BMEPCHUS HU3KHUX JaBJICHUH.
Ymemo:

— 000CHOBAHHO BI>I6I/IpaTI) MCTOABI IOJYYCHUS BaKyyMa, COOTBCTCTBYIOUIMC 3aJadamM

IKCIIEPUMEHTA;
—HCITIOJIb30BaTh Pa3JINYHBIC TUIIBI MAHOMETPOB;
Brnaoemn:
—METOJIaMH pacueTa U KOHCTPYHPOBAHHSI BAKYYMHBIX CHCTEM;
—TPaKTHYECKUMHU HaBbIKAMU TapIUATbHBIX JTABJICHHM.
3. KpaTkoe coaep:kanue THCHUTLTAHBI
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1. MosnekyIsipHO-KUHETHYECKAsI TEOPUSI PA3PEKEHHBIX Ta30B.

Benenue. [lonsiTie 0 BakyyMme, BAKYyMHOW TEXHUKE, BAKYYMHBIX CUCTEMAaxX U yCTaHOB-
kax. Poip BakyyMHBIX IPOLIECCOB B NPOU3BOACTBE AJIEKTPOHHBIX IMPUOOPOB U BBIPALIMBAHUU
MOHOKpPUCTAJUIOB. Bakyym kak pabodas cpena 31eKTpOBaKyyMHBIX puOopoB. Poib Bakyyma B
OCYULICCTBJICHUU TEPMOSICPHBIX PEaKLUUi, MMUTALMNA YCJIOBAN KOCMHUYECKOTO MPOCTPAHCTBA, B
METaJIITypruuecKoil MPOMBIIIIEHHOCTH.

OcHoBHble TOHATHS (U3MKM BakyyMma. /linHa cBoOOAHOro Impobera MOJIEKYJI, YUCIIO
CTOJIKHOBEHHUH MOJIEKYJ MEXAy coOOH, YMCIIO CTOJIKHOBEHHH MOJEKYyJ cO CcTeHKOoH. Yucio
Knyncena.

SIBieHusT mepeHoca B Pa3pekKEHHBIX Ta3ax. 3aBUCUMOCTh KO3()()UIMEHTOB BA3KOCTH,
TEIUIONPOBOAHOCTH U T (y3Un B pa3peKEHHBIX ra3ax OT AABJICHUS U TEMIIEPATYPhl.

[IponyckHast criocoOHOCTh TPyOONPOBOAOB U OTBEPCTHI. MONEKyISApHBIN, MOJIEKYJIISAP-
HO-BSI3KOCTHBIM M BSI3KOCTHBIM peXMMbI TeueHUs ra3oB. [loTok raza. Pacyer mpomyckHoi crno-
COOHOCTH TPYOOIIPOBOIOB B PA3IUYHBIX PEeXUMax TeueHHs. Pacdyer mpomyckHOH crocoOHOCTH
orBepcTuil. [IoTOK raza nmpu HaTeKaHUU B BaKyyMHbIE€ CUCTEMBI. TepMOMOIEKYISPHBIN 3P PEKT.

MounekysipHble IpPOLIECCHl HAa NMOBEPXHOCTU TBepAbIX Tel. lIponeccsl, mpoucxopsimue
IIPU CTOJIKHOBEHHUU aTOMOB M MOJIEKYJI C TIOBEPXHOCTHIO TBEPBIX TEJI. AKKOMOZJAIMS U KOH/ICH-
caius. Koaddunument akkomogarmu. CKoOpocTh UCTIApEHUs U KOHIACHCAIIUH TBEP/BIX TEJ.

Ancop6buust ra3oB Mpu HU3KUX JaBieHUsX. OcoO0eHHOCTH aAcopOLUU Ta30B MPU HUZKUX
JaBJICHUSX. BiysiHMe reTeporeHHOCTH OBEPXHOCTH Ha aJicopOLuio ra3oB. YpaBHeHue JlyOuHu-
Ha-PanymikeBuua. Kuneruka agcopOuny npu HU3KUX JaBICHUSX.

B3aumoneiicTBue MOHOB M 3JIEKTPOHOB C IOBEPXHOCTBIO TBEpABIX Tell. lIponeccsl, npo-
UCXOSIINE P B3aUMOJICHCTBUU HOHOB C MIOBEPXHOCTHIO TBEPBIX TEII.

PaccesiHue u norsomnieHne MOHOB TBEpABIMU TenaMu. Vcronp30BaHNnEe HOHHBIX ITyYKOB B
TEXHOJIOTHH 3JIEKTPOHHBIX IPUOOPOB.

[Tornomuenne HOHOB TBEPABIMHU TeJIaMU. J[BUJKEHUE YCKOPEHHBIX HOHOB B BELLIECTBE.

SnepHast 1 SNEKTPOHHAS TOPMO3HAs CIIOCOOHOCTh. BenuunHa npobdera HOHOB B TBEPABIX
tenax. Pacnpenenenue BHEAPEHHBIX MOHOB MO TiyOuHe. Moaudukanys cBONCTB TBEPABIX Tel
MoHHON OGomOapnupoBkoil. MlonHoe nerupoBanue. Monnoe pacnbuienust matepuaios. [loporo-
Bas sHeprus pacnbuieHus. Koadduument pacnsuienns. MoHHOe TpaBieHHE MOBEPXHOCTH TBEP-
JIBIX TEJl.

[Ipoueccel, nmpoucxoasimyue NpU B3aUMOAECUCTBUM 3JIEKTPOHOB C TBEPABIMHU TEJIaMH.
VYrpyroe u Heynpyroe paccessHue JIEKTPOHOB. J[BM)KEHME IOTJIOIIEHHBIX 3JIEKTPOHOB B TBEP-
IbIX Tenax. ['myOMHa NMpOHMKHOBEHUS 3JEKTPOHOB B TBepjaoe Teno. TemtoBble 3(deKTsl mpu
B3aUMOJICVICTBUM 3JIEKTPOHOB C TBEPABIMHU TelaMHU. PacripeiesieHne IIIOTHOCTH NOTJIOIIEHHON
SHEPruH. DJIEKTPOHHO-IIy4Y€BOE TUIABJIEHUE U UCIIaPEHHUE.

2. Mertozpl oy4YeHus: BaKyyMa.

[Ipouiecc oTKauku, OCHOBHBIE XapaKTEPUCTUKH IPOLIECCa: MPENEIbHO JOCTHRKUMOE JaB-
JeHue, ObICTpoTa JIeHCTBUS Hacoca, ObICTpPOTa OTKayku cucteMbl. OCHOBHOE ypaBHEHHUE BaKy-
YMHOU TEXHUKH.

Krnaccudukanus HacocoB s nonydeHust Bakyyma. [IpuHiun neiicTBusi, xapakTepucTH-
KU, KOHCTPYKIIMU U O0JIACTH NPUMEHEHHUSI HACOCOB PAa3IMYHBIX THIIOB: MEXAaHUYECKHUX, MOJIEKY-
JSIPHBIX, TAPOCTPYHHBIX, COPOIIMOHHBIX, KPUOTEHHBIX U HOHHO-COPOIIMOHHBIX.

XMMHYECKOE TOITIONIEHNE Ta30B. PacnbuisieMble M HEPACHbUIAEMbIE Ta30MOITIOTUTENN:
COCTaB, KOHCTPYKLHHU, OCHOBHBIE XapaKTEPUCTUKH, 0OJIACTH IPUMEHEHHUSL.

3. 3MepeHue HU3KUX J1aBIICHUM.

Knaccudukanus MeTonoB usmMepeHust oOLIEro JaBieHus. MexaHndeckue, )KUJKOCTHBIE,
TEIUIOBBIE, 3JIEKTPOHHBIE U MATHUTHBIE MAaHOMETpHL. [IpuHIMI 1elcTBUSA, XapaKTEPUCTUKH, KOH-
CTPYKIMH, 00JIACTh TPUMEHEHHSL.

I'panynpoBka MaHOMETPOB JUIsl M3MEPEHHUS HU3KUX JaBieHUM. CTaTHyecKue METO]Ib
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rpagyupOBKA MaHOMETPOB- METOJ OOBEMHOIO PAaCUIMPEHUs, METOJ MEJICHHOTO BO3pacTaHUs
naBieHus. JluHaMu4Yeckue METOJbl TpajgyupOBKU, CTAHJAPTHBIA METOJ IPaayUupOBKH MaHOMET-
poB

N3mepenne napuuanbHbIX JaBieHud. KOHCTPYKIMK ¥ MPUHIUIIBL pa0OTHl IPUOOPOB IS
aHaJaM3a Tra30BbIX CMECEW IMPU HU3KUX JABJICHUAX: CTATUYECKUI MacC-CIIEKTPOMETpP C MarHuT-
HBIM TI0JIEM, PE30HAHCHBIA pPaJrOYaCTOTHBIA MAacC-CIIEKTPOMETDP, BPEMSIIPOJIETHBIM Macc-
CHEKTpOMeTp, GUIBTP Macc.

4. OCHOBHBIEC MPUHIIMIIBI pacYeTa U KOHCTPYUPOBAHUSI BAKYYMHBIX cucTeM. [IpuHIune u
METOJIbl pacuera BaKyyMHbBIX cucTeM. THUIOBbIe BaKyyMHbIE cucTeMbl. Bbibop ko3 duumenton
UCIIOJIb30BaHUsl HAacoCOB. PacyeT ra3oBbIX NOTOKOB M NPOBOJUMOCTH 3JIEMEHTOB BAKYYMHBIX
cucteM. Boi6op BakyyMHbIX HacocoB. Pacuer hopBakyyMHOro OaaioHa.

[IpompbllsIeHHBIE BAKYyMHbBIE arperarsbl.

4. O0beM y4eOHOH JUCHUILIMHBI

. B 3auerHbIx equ- B akanem.
Bunel yueOHoI paboTh
HUIAX qacax

Oo01mast Tpy10eMKOCTh TUCHHUILUIMHBI 110 Y4eOHOMY 4 144
IUIAHY

KonTtakTHasi paboTa — ayAUTOPHbIE 3aHATHS 1,78 64
ITpaxktrueckue 3ansarus (113) 0,89 32
Jlabopatopusie 3austus (J1ab) 0,89 32
CamocrositeabHas padora (CP): 2,22 80
KonTakTHas camocrosiTenpHas paboTta 0,4
CaMocTosITeIbHOE U3YUEHHUE Pa3/1e€I0B TUCIUILINHEI 79,6

Buj koHTpoOJIs: 3a4eT ¢ OLEeHKOi
Bupl yueOHO# paboThI B saueTHbIx - B actp. wacax
HHUIAX

OO0uast TPY10€MKOCTh THCHHUIIJIMHBI 110 Y4eOHOMY 4 108
TUIAHY

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlextnm (JIek) 0,89 24
Jlabopatopusbie 3ausTus (J1ab) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
KonTtakTHas camocTosiTenbHasi paboTta 0,3
CaMocTosITeNnbHOE N3YUEHHUE PA3/I€TI0B JUCIUILINHEI 59,7

Buabl KOHTpOJIA: 3a4eT ¢ OLleHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«®u3nyecKasi 3JIEKTPOHUKA M YJIeKTPOHHBIe npudops» (b1.B.14)
1. Heap (McUUMNIMHBI — U3yYEHHUE 3JIEKTPOHHBIX MPOIIECCOB B TBEPIBIX TENIaX, a TaK XKe
B BaKyyMe, ra3zax, Ha TpaHuIlaX pa3Jesia Cpell U MPUHIIUIIOB TTOCTPOCHUS U pabOThI JIEKTPOHHBIX
puOOPOB Pa3IMYHOTO HA3HAYEHUS. DTO OJIHA U3 OCHOBHBIX TEOPETUUYECKUX IUCIUIUIMH CIELH-
IbHOCTH, MO0 0e3 3HaHMH (U3MKU MPOIIECCOB B MPHOOpaX HEBO3MOXHBI CO3HATENbHBIE U 3(-
(exTUBHbBIE TOAXO/bl K pa3paboTKe M OpraHU3allMd TEXHOJOTui B cepe MpOoU3BOJICTBA U3JlE-
JIMA 2JIEKTPOHHOM TEXHUKH.
2. B pe3yJibTaTe 0CBOEHUS IUCUUIIMHBI CTY€HT J10JI3KeH
Obnadams clieyOMUMU KOMIIETEHIIUSIMU:
— TOTOBHOCTBIO K OCBOCHHMIO M 3KCILTyaTal[ii BHOBh BBOAMMOT0 obopypoBanwus (ITK-8);
—  CIOCOOHOCTHIO MJIAHUPOBATH U MMPOBOJIUTH (PU3UUECKUE U XUMHUECKHE IKCIIEPHUMEHTHI,
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IPOBOIUTH 00pa0OTKY MX pe3y/bTaTOB U OLEHUBATh IIOIPEIIHOCTH, BBIABUIaTh TUIOTE-

3bl M YCTAHABJIMBATh IPAHULIBI UX IIPUMEHEHUS, IPUMEHATH METOIbl MATEMATHUECKOT O

aHaJIM3a U MOJEIUPOBAHUS, TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO HCCIIENOBAHUS

(IIK-16);

— TOTOBHOCTBIO UCIIOJIb30BaTh 3HAHUS OCHOBHBIX (DU3MYECKUX TEOPUH JUIsl pEILICHHSI BO3-

HUKAIOMUX (PU3MUECKUX 3a7a4, CAMOCTOATEIBHOTO MPHOOpETeHUsT (PU3NIECKUX 3HAHUH,

JUIs HOHUMaHMS IPUHIUIIOB PabOThl IPUOOPOB U YCTPOMCTB, B TOM YHCIIE BHIXOASILINX

3a Ipe/Ielibl KOMIIETEHTHOCTH KOHKpeTHOoro Hanpasienus ([TK-19);
3namy:

- OCHOBBI COBPEMEHHBIX TEOPUH NIEKTPOHHBIX U ONTHUYECKUX IPOLIECCOB.

- UCTOPHIO, COBPEMEHHOE COCTOSIHUE U NEPCIEKTHUBBI Pa3BUTUS JIEKTPOHUKH, a TaK¥Ke

MaTEpHUAIIOB U U3JIEIUN AIIEKTPOHHON TEXHUKH;

- YCTPOMCTBO, MPUHIIUIT PA0O0THI, (yHKIIMOHATBHBIE BO3MOXKXHOCTH M 00JacTH MPUMEHE-

HUSI OCHOBHBIX MPEICTaBUTENCH pa3HbIX KJIACCOB 3JIEKTPOHHBIX IPUOOPOB.

Ymemy:

- paccunuTaTh OCHOBHBIE ITaPaMETPBI IIOJYIIPOBOIHUKOB U P-N MIEPEXOI0B.

- ONPEIEINISATh OCHOBHBIE TAPAMETPhl CBETOM3IYUAIOLINX MAaTEPUAJIOB U YCTPOMCTB.

- UCIIOJIb30BaTh CTAaHAAPTHYIO TEPMHUHOJIOTHIO, ONpPE/eIeHUs, 0003HAYCHUS U €IUHULIBI

(bU3MYECKUX BEJIIMYUH B 3JIEKTPOHUKE;

Braoemy:

- METOJIAMU U3MEPEHUs MapaMeTPOB U XapaKTEPUCTHK AIEKTPOHHBIX MPUOOPOB, OLEHOY-

HBIX PACYETOB OCHOBHBIX IKCILTYyaTallUOHHBIX XapaKTEPUCTHK.

BrimyckHuK 10mkeH 00naaate cnenyrommumu  komnerennusmu: [1K-8, TIK-16, TTK-19.

3. Kpartkoe coaep:xanue TUCUMILIAHBI

Beenenue.

[Ipeamer u o6acTh uccienoBaHuil Kypca OU3NUECKOM AIEKTPOHUKH. TeMbl Kypca.

1. DneMeHThI 30HHOH TEOPUH TBEPABIX TEI

OO6pa3zoBaHue 30H. 30HHBIE CXEMBblI IMPOBOJHHUKOB, MOJIYHIPOBOJHUKOB U JTUICKTPUKOB.
CraTucTuka paBHOBECHBIX HOcUTEINEeW ToKa. YpoBeHb @epmu. KoHIleHTpanys HOCUTENEN TOKA B
COOCTBEHHOM TMOJIyNpoBOAHUKE. [IpuMecHble ypoBHU B KpucCTaille. 3aBUCUMOCTh TOJIO0XKEHUS
ypoBHs depMu OT KOHLEHTpAIMU NIPUMECEN U OT Temneparypsl. HepaBHOBECHBIE HOCUTENH 3a-
psizia B OJIyNpoOBOJHMKE. PaccesHue sHEPruu Ha TEIJIOBBIX KOJEOAHUSIX PEIIETKH, Ha 3apsKeH-
HBIX Je(deKTax, Ha HeWTpaibHbIX naedexTax. [IBuxenue Hocureneil 3apsaa. [1oIBHKHOCTS.
Huddysus u npeiid. Mckaxenne 30H BOIM3HM MOBEPXHOCTH MOTYIIPOBOIHUKA.

2. DIIEKTPUYECKHUE TIEPEXOBI.

Ob6pa3zoBanue p-n nepexona. CBoiicTBa p-n nepexoza, NpsiMoil 1 0OpaTHBINA TOKH p-n Tie-
pexosa. MexaHU3Mbl IpoOosl p-n mepexoia: JaBUHHBIN, TYHHEIbHBIN, TEIIOBOW. Bonpramnep-
Has XapakTepucTuka. bapeepHas u nu¢pdy3uoHHass eMKOCTb 3JEKTPOHHO-BIPOYHOTO MEpexo/a.
ITepexoanbie mpoueccsl B p-n nepexonax. M30TunHble 1 aHU30TUITHBIE TeTeponepexoanl. Kpat-
KU 0030p METOJIOB CO37aHus p-n nepexoaa. OMHUUECKUE U BBIPSIMIISIONINE KOHTAKTBI.

3. [lomynpoBOAHUKOBBIE TPUOOPHI

be3 p-n nepexona (pe3ucTopsl, POTOPE3UCTOPHI, TEPMOPEZUCTOPHI, MPOCTEHIIINE TATUNKU
Xomra, Bapuctopsl). C 1 p-n mepexoaom (auoabl, POTOANOIBI, TYHHEIBHBIE JUOJIBI, BAPUKAIIBI,
CTaOMIINTPOHBI, CBETOAMO/IbI, CBETOIMOJIBI C T€TEPONIEPEX0JaMH, COJTHEUHbIE 31eMeHTh). C 2 p-
n nepexojamu (OUIONIIpHBIE TPAH3UCTOPHI, MTOJIEBBIE TPAH3UCTOPHI, PoToTpan3uctopsl). C 3 p-n
nepexonaMu (TUpUCTOpPBI, (oToTHpucTOpbl). C OonmpmmM uncioM p-n nepexonos (I13C-
MaTpHIIbl, HHTETPAIbHBIC CXeMbI (Ki1accu(uKaius, mpeaesibl HHTETpalun ), JJIeMeHTHI [leapThe).

4. DnexTpoHHbIE ABIEHHS, 00YCIOBICHHbIE CBSA3aHHBIMH JIEKTpOoHaMH: JludnmexTpude-
CKHE€ MaTepHaJIbl: BUJbI NOJSAPU3ALUU B TBEpAOM Teile. CErHETOAIEKTPUKH, CETHETOMIIECTHKH,
IIEKTPOCTPUKLIMOHHBIE MAaTEPUAIIBI, IbE30JIEKTPUKH, MTUPOIIEKTPUKU. MarHuTHbIE MaTepUabl:
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napa- ¥ AuamMarHeTuku, geppo-, ¢eppu -, 1 aHTUPEppPOMArHETUKA. MarHuTOMSITKAE U MarHu-
TOTBEpJble MaTepHajbl, MarHUTHAsA 3anmuch MHGopMaru. CBEpXIPOBOAHUKH: SIBICHUE CBEPX-
poBOIUMOCTH, 3P hekT MeiiccHepa, adhdekt [xozedcona, ceepxmnporoauuku I u Il poxa.

5. DneKTpoHHBIE MPOLIECCH B ra3ax U NpUOOPHI HA UX OCHOBE

Bunas! 31eKTpoHHON SMHUCCHU (TEPMORJIEKTPOHHAS SMUCCHS, aBTOIEKTPOHHAS SMHUCCHS,
(OTO3EKTPOHHAS AMHCCHUS, BTOPUYHAS 3JICKTPOHHAs dMuccus). MoHu3anms u Bo30yxKAeHUE B
razax. DJIeKTpUYeCKUe pa3ps/ipl B ra3ax (TICOIINM, 1yroBOi, KOPOHHBIHM, HCKPOBOM, BEICOKOYA-
CTOTHBIE paspsabl). lazopaspsaHbple U JIIOMUHECLEHTHblE Jjamnbel. DPIOY. DnekTpoHHO-
ONTHYECKHE IpeoOpa3oBaTelu.

6. HauanpHblie cBeaenus no rexuuke CBY

Ocobennoctu CBY-nuanazona. MoauduuupoBanue kojedarenbHoro kontypa. Koakcu-
IbHBIA U 00BEMHBIN pe3oHaTophl. [loHsTHE pacnpenencHHbIX mapamerpoB. CoriacoBaHHas
Harpy3ka. KoporkozamkHyThii mueitd. Koapounuents: 6erymeii Bonusl (KbBB) u crosueit Boi-
bl (KCB). BonnoBoa. OtpakaTesbHBIH U MPOJETHBIA KIUCTPOHBI. Jlamma Oeryiueil BOJIHBI
Jlamna o6paTHO¥ BOJIHBI. MarHeTpoH.

7. JTromuHecueHuus

PexoMOuHanoHHas U BHYTPULEHTPOBAs JIOMUHECUEHIM. Pe30HaHCHBIH MEXaHU3M Iie-
penaun Bo30yxaeHus. B3aumogeiictBue mynbrumnoneil. O6MeHHoe B3aumopencTBue. LleHTpsl
pekoMmOuHanmu. Moaenu u3nydareabHOM pexomOuHarmu. KuHeTnka BHYTPHIICHTPOBOM U pe-
KOMOWHAIIMOHHOH JITOMUHeCHeHIIMH. TyIIeHue JIOMUHECLEHIINH.

8. Jlazepsl

CrioHTaHHbBIE U BBIHYXJEHHbIE nepexoabl. Koagdunuentsl DitHiuTeiiHa. HBepcHas 3a-
cesieHHOCTh. OcHOBHBIE YacTu Jiazepa. Kiaccudukanus nazepos. TepaorenbHbie J1a3epbl (Ha
IIEPEXOIHBIX aKTUBaTopax, Ha P3D akrTuBaropax, Ha LIEHTPAaX OKPACKH, MOJyIPOBOJHHUKOBbHIE
nasepsl). Jlazepsl Ha kpacuTensx. ['a3oBsie mazepsrl. [I[puMmeHeHue 1a3epoB..

9. PactipocTpaHeHne U3IIydeHUs B CpELE.

[Tokazarenu npenomnenusa. OTpaxxenue cBera. BonokoHHBIN ¢cBeTOBOA. Buabl paccessHust
u3nydeHus: PaneeBckoe paccesHue, paccesHue Mu, KOMOMHAIIMOHHOE PACCEsIHUE, pacCesiHHe
Mannensmrama-bpunniosna. Matepdepenuus. MHorocnoiiHsle TU3IEKTPUUECKHE 3€pKajia U
MOJIyIPO3payuyHble MaTEPHUAIBL.

10. HoBble HanipaBiieHUs B DIIEKTPOHUKE

@doToHUKa, ONTO3IEKTPOHUKA. [IpobiieMbl 1 Mpeessl KpeMHHEBOH AeKTpoHuKU. HaHo-
31eKTpoHNKa. CIIMHTPOHUKA.

4. O0beM y4eOHOH JUCIHIIJIMHBI

B St10 0aG Bcero 6 ceMecTp 7 cemecTp
HWIBL YHEOHOM PAOOTHI 3au. en./Ak. yac. | 3au. en./Ax. dac. | 3a4. exn./Ak. gac.

O01mas Tpya10eMKOCTb AN CIUILIH- 8/288 A/144 4/144
HBI 110 Y4eOHOMY ILIAHY
Konraxrnas padora — ayaurop- 3,11/112 1,78/64 1,33/48
HbIC 3AHATHUA:
Jlexrmn (JIek) 1,33/48 0,45/16 0,88/32
Jlabopatopusie 3ausaTus (J1ab) 1,33/48 0,88/32 0,45/16
[Tpaktuueckue 3anstus (I13) 0,45/16 0,45/16 -
CamocTosiTesibHasi padora (CP): 2,89/104 1,22/44 1,67/60
Jomanisss paboTa 0,22/8 0,22/8 -
Pedepar 0,5/18 - 0,5/18
KoHTakTHast CaMOCTOsTEIbHAS Pa-
SoTa 2,17/78 0,4 -

92




CaMocTosITeIbHOE H3YYEHUE pa3fe- 1/35,6 1.17/42
JI0B JUCLUILUIMHBI
DK3aMeH 1/36 - 1/36
KonraktHas pabota — MpOMEKYyTOU-
- 0,4
Has aTTecTalus 1/36
[ToaroToBka K SK3aMeHY - 35,6
Buabl KOHTPOJIS: 3auer ¢ oueH- DK3aMeH
Kol
Bcero 6 ceMecTp 7 cemecTp
Bupl yueOHOI paboThI 3au. ea./Actp. 3au. en./Acrtp. 3au. en./Acrtp.
yac. yac. yac.
Oo01mast Tpya10eMKOCTb JUCHMILIH- 8/216 4/108 4/108
HBI 110 Y4eOHOMY IJIAHY
KonTakTHas padora — ayaurop- 3,11/84 1,78/48 1,33/36
HbIE 3aHATHS:
Jlexruu (JIek) 1,33/36 0,45/12 0,88/24
JlaGopatopusbie 3ansTus (J1ao0) 1,33/36 0,88/24 0,45/12
ITpaktuueckue 3ansatus (I13) 0,45/12 0,45/12 -
CamocTosiTeibHasi padora (CP): 2,89/78 1,22/33 1,67/45
Jlomarsss pabora 0,22/6 0,22/6 -
Pedepar 0,5/13,5 - 0,5/13,5
KoHTakTHasi caMocTOsITeNIbHASL pa- 03 i
g"m 2,17/58,5
aMOCTOSITEIILHOE U3yUCHHE pa3Jie- 1/26,7 117/31.5
JIOB JUCLIUIUINHBI
IK3aMeH 1/27 - 1/27
KonrakTHas paboTa — IpOMEKYTOU-
- 0,3
Hasl aTTeCTALUs 1/27
IToaroToBKa K 3K3aMeHY - 26,7
Bujibl KOHTPOJIA: Saver ¢ ONEH- JK3aMeH
Kol

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Mogle.]mpona}me XUMHUKO-TEXHOJOTHYE€CKUX MPOUECCOB B TEXHOJOTHU MAaTEPHUAJIOB H
NpUOOPOB JIEKTPOHHOI TEXHUKH U HaHodjekTpoHukm» (51.B.15)

1.Ies1b TUCHUIINHBI: TIOyYEeHUE CTyIeHTaMHU-0aKkaTaBpaMu 3HAHUH B 007aCTH KOMITbIO-
TEPHOT'O MOJIETUPOBAHUSI XUMHUKO-TEXHOJIIOTUYECKUX MPOLIECCOB C MPUMEHEHHEM COBPEMEHHBIX
CHUCTEM KOMIBIOTEpHOI MaTemaTnku, B yacTHocTH MATLAB u VBA, a takxke npuoOpereHue
MU MPAKTUYECKUX HABBIKOB Pa3pabOTKU JTaHHBIX KOMIIbIOTEPHBIX MOJENEN C OHOBPEMEHHBIM
pelleHreM 3a7a4 CTPYKTYPHOH U MapaMeTpUIecKoi IACHTHPUKAIUH.

2.B pe3yabTaTe 0CBOEHHS TUCHUILIUHBI CTY/IEHT-0aKaJIaBP I0JKEH:

3HATb MeToibl TOCTPOCHUS SMITUPHUECKUX (BEPOSTHOCTHO-CTATUCTUYECKHUX) M (PU3HKO-
XUMHUYECKHX (TEOPETUYECKUX) MOJIETEH XUMHUKO-TEXHOJIOTUYECKUX MPOLIECCOB; METObl UCH-
TU(UKAIME MaTEeMaTUYECKUX OMHCAHUN TEXHOJIOTHUYECKHUX MPOIIECCOB Ha OCHOBE HKCIIEPUMEH-
TaJbHBIX JAHHBIX; METObI ONTUMHU3ALMHA XUMHKO-TEXHOJIOTHUYECKUX IIPOLECCOB C TPUMEHEHUEM
SMIIUPUUYECKUX W/ UIU HUZUKO-XUMHUECKUX MOJIENEH;

YMETbD nprMeHATh U3BECTHBIE METO/ABI BBIYMCIWTEIBHON MaTEMaTUKUM M MaTeMaTh4e-
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CKOM CTaTUCTUKHU JJI PelleHUs KOHKPETHBIX 3a/lay pacyeTa, MOJEIUPOBaHuUs, UIEHTU(DUKALINN
Y ONTUMM3ALUU TPU UCCIECAOBAHUM, TPOCKTUPOBAHUH U YNPABICHUH MPOLIECCAMH XUMUYECKON
TEXHOJIOTMH, a TAK)KE€ YMETh UCIIOJIb30BATh B CBOECH NMPAKTUYECKON NEATEIIBHOCTU ISl TOCTUXKE-
HUS 3TUX 1IeJIe U3BECTHBIE MaKeThl MPUKIAJIHBIX MPOTPAMM.

BJIAJIETh meTonaMu MaTeMaTHYE€CKOW CTAaTHUCTHKHU JJII 00pabOTKH pe3yIbTaTOB aKTHB-
HBIX U MAaCCUBHBIX SKCIIEPUMEHTOB, a TAKXKE METOJaMU BBIYMCIUTEILHON MaTeMaTUKU IJIs pa3-
paboOTKU U peaju3aluy Ha KOMIIbIOTEpax ajJrOPUTMOB MOJEIUPOBAHUS, UICHTU(DUKALIUY U OII-
THUMM3AIUN XUMHUKO-TEXHOJIOTUYECKUX MIPOLIECCOB;
KoMnerennum caymareseid Npu 0CBOCHHH THCHHUILINHBI:
Brnanenne ocHOBHBIMH METOJIaMH, CIIOCOOAMU U CPEICTBaMHU IMOJyYEHHUs, XpaHEHUs, mepepa-
00TkM UH(pOpPMaLMK, HABBIKK PaOOTHI C KOMIIBIOTEPOM KaK CPEJICTBOM YIIpaBJIeHUs UH(OpMaIK-
eit (OIIK-5);
['0OTOBHOCTH IPUMEHSATH AaHATUTUYCCKHE W YUCICHHBIC METO/bl PEIICHHsI MOCTABICHHBIX 3a7a4,
HCIIONIb30BaTh COBpEMEHHbIC NH(POPMAIMOHHBIE TEXHOJIOTHH, MPOBOIUTH 00pabOTKy MH(pOpMa-
MM W UCIIOJIb30BAHUEM MPUKIAJHBIX MPOTPAMMHBIX CPencTB chepbl MpoecCHOHATBHON 1es-
TEIBHOCTH, UCIOIb30BaTh CETEBbIE KOMIBIOTEPHBIC TEXHOJIOTHH M 0a3bl JAaHHBIX B CBOEH IMpO-
(dbeccruoHaIbHOM NeATEIbHOCTH, TAKEThl MPUKIIAIHBIX MIPOTpaMM I pacuéTa TEXHOIOTHIECKUX
napameTtpoB obopynoBanus (I1K-2);
CnocoOHOCTh Halla)XMBaTh, HACTpauBaThb M OCYIIECTBIATH MPOBEPKY OOOpPYAOBaHUS U IPO-
rpammHbIX cpencts (I1K-6);

3. KpaTkoe coep:kanue JUCUHUIINHBI:

3.1. OcHOBHbIE TPUHIUIBI KOMIBIOTEPHOTO MOAEIUPOBAHUSA XUMUKO-TEXHOJIOTMYECKUX
nporeccoB (XTII). MaremaTtnueckne SMIUPUYECKHE W MATeMaTHYECKUE (DU3UKO-XUMHUYCCKUE
MOJICJIA U KOMIIBIOTEPHOE MOJEIUpPOBaHUE. JleTepMUHUPOBAHHbBIE U BEPOSTHOCTHBIE MAaTEMATH-
yeckue mozenu. [IpumeHeHre MeTo10JI0Tuy CUCTEMHOTO aHajIu3a [l pelleHus 3a7ad MOJIeH-
poBaHus. [IpuMeHeHHe NPUHIMIA «YEPHOTO SIIUKa» MPU MAaTEMATUYECKOM MOJEIHUPOBAHUH.
ABTOMAaTH3UPOBaHHBIE CUCTEMBI NMPUKIATHON nHPOopMaTuku. Mepapxuueckas CTpyKTypa XHUMH-
YECKUX MPOMU3BOJCTB M UX MaTeMaTHuecKux mopenel. [IpruMeHeHne KOMIbIOTEpHBIX Mojenen
XUMUYECKHUX TMPOIECCOB TSI aHAIN3a, ONTUMHU3AIMN U CUHTE3a XUMHUKO-TEXHOJIOTHUYECKUX CH-
creM. OCHOBHbIE NMpPUEMbl MAaTEMAaTUYECKOIO0 MOJECIMPOBAHUSA: SMIUPUUECKHUH, CTPYKTYpPHBIN
(pusuko-xuMuyeckuit) 1 KOMOMHUPOBAaHHBIN (Teopernyeckuit). IlocTpoeHne cratuyeckux u
TUHAMHUYECKUX Mojeneid. Pemenne npsmeix 3agad. [IpoekTHBIN U MOBEpOYHBIN (OLIEHOYHBIH)
pacuer nporeccoB. Pemenue oOpaTHbix 3aaa4. [lapamerpudeckas u CTpyKTypHas HAeHTU(UKA-
1M MaTeMaTUYECKUX MOJIeNIeld. Y CTaHOBJIEHUE aJIeKBaTHOCTH MaTeMaTuyeckux mozeneu. Ctpa-
TETUsl TPOBEICHMSI PACUETHBIX HCCIIEIOBAHMM U KOMITBIOTEPHOTO MOJIEIMPOBAHMS pPeaTbHbIX
IIPOLIECCOB.

3.2 IloctpoeHne SMOUPUIECKUX MOJIEIICH:

e @dopMynupOBKa 3aJayd ANMNPOKCHUMAIMU JAHHBIX JUJIS ONMHUCAHMS SKCHEPUMEHTAIbHBIX
3aBUCUMOCTEN U TOJIyYEHUS] SIMIIMPUUYECKUX MojelNel mpoieccoB. Buasl kpurepues amn-
npokcumanuu. Kpurepuii MeToa HaMMEHBIINX KBaJpaToB. PeleHne 3agauu anmpok-
CUMAIUH JIJIs HETMHEHHBIX M JTUHEHHBIX 10 mapaMerpam mojeneid. Marpuunas popmy-
JUPOBKA 33J1a4d alMPOKCUMAIIMU. AHATUTHYECKUNA U aJITOPUTMHYECCKUN TOIXOMBI JIS
pelieHus 3aaun annpoKCUMAalUU JUIsl TMHEWHBIX U JIMHEAPU30BAaHHBIX MOJENIEH METO-
JIOM HAaUMEHBIITUX KBaJIPaToB,

® 3aKOH HOPMAJBHOTO paCIpeleNeHus] JUIsl BEKTOPHBIX CIy4YailHbIX BEJIIMYMHBI U ONpeJie-
JICHUE WX YUCJIOBBIX XapaKTEepPUCTUK. MaTeMaTHYeCKOe 0KUIaHUE U AUCTIEPCHS AJI BEK-
TOPHBIX CIIy4alHBIX BEJIUYUH. J[MCTIEPCHOHHBIN W KOppEIsUMOHHBIM aHanu3. [loHsaTuA
JUCIIEPCUU BOCTIPOU3BOJIMMOCTA M aJI€KBATHOCTH, a TAaKXE€ OCTATOYHOWU AUCHEPCHH.
Onpenenenne BBHIOOPOYHBIX KOIPPHUIIMEHTOB KOppEIAIUU U Kod(DuIimeHTa MHOXKe-
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CTBEHHOU Koppesaiuu. CTaTUCTHYECKUH MMOX0/] K ONPEICTICHUIO OMMUOOK W TTOTPEITHO-
CTEH B DKCIIEPUMEHTAJIBHBIX TOYKAaX U3MEPEHUN;

PErpeCCUOHHBIN M KOPPEJSIITUOHHBIA aHAIU3 JJIS MMOCTPOCHUS SMIUPUYCCKUX MOJeeH
Ha OCHOBE JaHHBIX IMACCUBHOTO 3KcniepuMenTa. [lonarusa GyHkuuu oTkiInka u GakTopoB.
OCHOBHbIE JOMYILEHUS PErPECCUMOHHOIO M KOPPEALMOHHOTO aHanu3a. Kputepuu mpo-
BEPKU OJHOPOJHOCTHU AucIiepcuii. BiOOp Buaa ypaBHEHUI perpeccuu, a Takke onpese-
JeHne Kod3((UIIMEHTOB PETPECCHUH U UX 3HAYMMOCTH C UCTOJIb30BaHUEM Kputepus CTb-
rofeHTa. [Ipoueaypa uckioueHus: He3HAUMMBIX KO3 PuIeHToB perpeccuu. Onpenene-
HUE aJIeKBaTHOCTU PErPECCUOHHBIX MOJIEJICH ¢ MOMOIIIbIO KpuTepus duiepa;

OCHOBHBIC TOJIOKEHHSI TEOPUU TUIAHUPOBaHUA dKcriepuMeHToB (I): monHbIi (hakTOpHBII
skcniepuMmeHT (IIDD) u 06padoTka ero pe3ynapraToB. ONTUMAIBLHBIC CBOMCTBA MATPHIIBI
IUTAHUPOBAHMS U CBOMCTBO OpTOTOHaNBHOCTH. OnpenencHue Kod(pPpHUIneHToB Mozenei,
UX 3HAYMMOCTH M IPOBEPKA aJIeKBAaTHOCTU ypaBHEHHUs perpeccuu. CBONCTBO portara-
OETBLHOCTH MOJTHOTO (PaKTOPHOTO IKCIIEPUMEHTA;

OCHOBHBIC TOJIOKEHUSI TEOPUH TIIIaHUpOoBaHuUs dKciepuMeHToB (II): oproroHanbHBIN 1IEH-
TpanbHbIA KoMIo3uMoHHKIHN 1aH (OLIKII) skciepuMenToB 1 06paboTKa ero pe3yJibra-
ToB. O0ecIiedeHre OPTOroHAIbHOCTH MaTPULbl INIAHUPOBAHUS U ONPECIICHUE BEIUUYU-
HBI 3Be3/1HOTO ieva. Onpenenenue ko3GPUIMEHTOB MOAETH, UX 3HAYUMOCTH U OILIEHKA
aJICKBaTHOCTU ypaBHEHUsI perpeccuu. PacueTHoe BBIUMCICHUE KOOPJIWHAT TOUYKHU OINTH-
MyMa (IKCTpeMyMa);

ONTHUMU3ALMS SKCHEPUMEHTANbHBIX MCCIEIOBaHUN C OpuUMeHeHueM Merona bokca-
Buiibcona. OCHOBHBIC TMOIXOBI K ONTHUMHU3AIMH IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUM.
DKCIEepUMEHTAIbHO-CTaTUCTUYECKUI MeTol. CTpaTerust ABMKEHHUS K ONTUMyMY Lielie-
BoM GyHKIMH (QYHKIMM OTKIWKA) TPAaJUCHTHBIM METOoa0M. KpuTepuu mOCTHRKEHUS
«TOYTH CTALIMOHAPHOM 00JIACTH» M METObl YTOYHEHHSI TIOJIOKEHUS ONITUMAIBbHOU TOUKU
B (haKTOPHOM IIPOCTPAHCTBE.

3.3. IlocTpoenue GU3NKO-XUMUYECKHX MOJAEIICH:

JTaIlbl MaTeMAaTHYECKOr0 MOAECIUpPOBaHUsA. DOpMyIHpOBKa TUIIOTE3, IIOCTPOCHUE MaTe-
MaTHUYECKOIr0 OMHMCaHMsI, pa3paboTKa MOIETUPYIOLIET0 allrOPUTMa, MPOBEpKa aJIeKBaTHO-
CTH MOJIENIM U HJIEHTH(UKALUSA UX HapaMeTpoB, pacUeTHbIE MCCIEAOBAHUS (BBIYUCIIHU-
TEJIbHBIN SKCIIEPUMEHT);

COCTaBJICHUE CUCTEM YPaBHEHHUI MaTeMaTH4YeCKOIro OMHCaHMs MPOLECCOB U pa3paboTka
(BBIOOp) aNrOPUTMOB UX pelleHUs. BiouHBI MPUHIMI MOCTPOCHUS CTPYKTYPHBIX Ma-
TeMaTnudeckux mojeneit. O6001eHHoe onMcaHue IBIKECHHSI TOTOKOB (ha3 B ammaparax ¢
MOMOUIBIO TMAPOJIMHAMUYECKMX MOJEJEH, YUUTHIBAIOIIUX COCPENOTOUEHHBIE U paclpe-
JIJIEHHbIE UCTOYHUKH BELIECTBA U SHEPTUM (TEIUIOThI). JIoKanbHbIE HHTEHCUBHOCTH HC-
TOYHMKOB BEIIECTBA M TEIUIOTHI B IMOTOKAaX, COOTBETCTBYIOUIME PA3IUYHBIM (DUZHUKO-
XUMHYECKHX Iporeccam. OCHOBHBIE THUIBI YPABHEHUN MAaT€MATHYECKOTO OMHUCAHMS XH-
MHUKO-TE€XHOJIOTHYECKUX MPOIIECCOB — KOHEUHbIE, OOBIKHOBEHHBIE U (PepeHInaTbHbIE U
muddepeHIMaNbHbIe YPaBHEHUS B YACTHBIX TPOU3BOJIHBIX;

MaTEMaTUYECKOE MOJEINPOBAHUE CTALIMOHAPHBIX U JUHAMUYECKUX PEXUMOB THAPABIIH-
YEeCKHUX IPOLIECCOB B TPYOONPOBOJHBIX CHUCTEMaX, INTOOANbHBIE U JEKOMIIO3ULIMOHHBIE
METO/JIbl PEIICHUs] CUCTEM HEJIMHEMHBIX YpaBHEHUH, a TaKKe SIBHbIE U HESIBHBIE METO/IbI
YHUCJICHHOTO PEIIeHUs] CHUCTeM OOBIKHOBEHHBIX au(pdepeHunanbupix ypaBHeHuid. Co-
CTaBJICHME ypaBHEHHUH MaTeMaTHYeCKOro omucaHus mnpouecca. [locrpoenune unpopma-
IIUOHHBIX MaTPHULl MAaTEMaTHYECKUX MOJIENIEH 7Sl BBIOOpa OOIIEro aIrOPUTMA PELICHUS —
MOJICJINPYIOIIETO alropuT™Ma. Peannsanus alropuTMOB pELICHUs] HEJIMHEHHBIX U OOBIK-
HOBEHHBIX AU depeHnnanbHpIX ypaBHeHHNA. Onrcanue cTaunoHapHbIx pexuMoB XTI ¢
MPUMEHEHUEM CUCTEM JIMHEHWHBIX W HEIMHEHHBIX ypaBHEHHI. ITepallMOHHBIE alrOpUT-
Mbl pemieHus. [IpuMenerne MeTof0B mpocThiX utTepamnuii 1 Hetotona-Padcona mist mo-
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nydenust pemieHus. [IpobiemMa cXOauMOCTH Tporiecca penieHus. J{eKoMMOo3UITMOHHBIN
METOJl PELIEHUS CIOXKHBIX CHCTEM KOHEUHBIX YypaBHeHui. IloctpoeHue wuH-
(opMaMOHHOM MaTpUIbl U BEIOOpa ONTUMAJIBHOTO aJIrOpUTMa pemeHus 3agadu. [1o-
HATHE KECTKOCTU CUCTEM TU(PepeHIINATbHBIX YPaBHEHUNH U KPUTEPHH KECTKOCTHU. SIB-
Hble (OBICTpBIC) W HESBHBIC (MEIJICHHBIE) METOIBI pelIeHus. MeToasl epBoro (METOI
Diinepa), BToporo ( MoIuUIMPOBAHHBIE METOIBI Diliepa) U 4eTBEPTOro nopsjaka ( me-
ton Pynre-Kyrra). Ounenka TouHOocTM MeTOI0B — omMOOK yceueHus. Ilepexonnbie
OMOKH U OMIMOKU OKPYTJICHUS MPH YHCICHHOM WHTETPUPOBAHUM TU(PEpeHIIHATBHBIX
ypaBHeHHH. CriocoObl o0ecrieueHusi CXOIUMOCTH pelleHus 3agadu. Ilpumenenue Hess-
HBIX METOJOB JUISl PELICHUs KECTKUX cucTeM auddepeHunanbHbpIX ypaBHeHHA. Omnpene-
JIEHUs [Iara UHTETPUPOBAHUSA UTEpPalMOHHBIM MeToaoM. MetonoB Kpanka-Hukonscona
(MeTox Tpameuui);

MaTeMaTHYECKOE MOJIEIMPOBAHUE CTALIMOHAPHBIX PEXKUMOB IIPOLIECCOB TEILIONEPEAUU B
IUIACTUHYATBIX U 3MEEBUKOBBIX TEIUIOOOMEHHHMKAaX. MaTeMaTudyeckoe OIUCAHHUE MIpo-
IIECCOB C NMPUMEHEHHEM MOJIENICH HJICaIbHOTO CMEIICHHs U BhITECHEHHUs. BriOop u rpa-
(duueckoe MpeacTaBICHUE AJITOPUTMOB pelieHus. [IpuMeHeHne cTaHAapTHBIX METO/I0B
BBIUMCIIUTEIbHOM MaTeMaTHKHU AJIsl PELLIEHUs 3a/ay;

MaTeMaTHYeCKOe MOJIEIMPOBAHUE CTAllMOHAPHBIX PEKUMOB IPOIECCOB TEILUIONEPEaUuH
B IPAMOTOYHBIX M INPOTUBOTOYHBIX TPyOUaThIX TEIUIOOOMEHHUKOB, pEIIEHUE 3a/auyd
Komm 1 kpaeBoil 3amaun nMpu WHTETPUPOBAHUHM CUCTEM OOBIKHOBEHHBIX IU((hepeHIu-
aJlbHBIX YpaBHEHMI. MareMaTH4ecKoe ONMMCAHHUE NPOLIECCOB ¢ NIPUMEHEHHEM MOJEIEH
uaeanpbHoro BeiTecHeHUs. Pemenue 3agaun Komwm u kpaeBoi 3anmauu. IlpencraBienue
QITOPUTMOB BBIYUCIICHUH B BUJE MH(OPMAIIMOHHON MaTpUILbl CUCTEMBl YpPaBHEHUN Ma-
TEMaTUYECKOrO OMHUCAaHUS M OJIOK-cxeM pacyeToB. Marematnueckoe ommcanue XTII c
IPUMEHEHHEM CHCTEM OOBIKHOBEHHBIX TU(PepeHMaIbHbIX ypaBHeHUH. Onucanue o0b-
€KTOB C pacIpe/ieJICHHBIMU B IPOCTPAaHCTBE NapaMeTpamu. @opMynHpoBKa HAYAJIbHBIX U
KpaeBbIX YCJIOBHHM 3a7ad peuicHus. YUCIEeHHBIN alroput™M 1-ro mopsiaka [uid pelueHus
3anaun Komm. Meton «pucTpenkm» i pelieHus KpaeBou 3a1a4u;

MaTeMaTHYeCKOe MOJETHUPOBAHUE CTAIIMOHAPHBIX PEXUMOB IPOIECCOB B PEAKTOpax ¢
Memankoi. Onucanne MUKPOKMHETUYECKUX 3aKOHOMEPHOCTEH MPOTEKaHUs MPOU3BOIIb-
HBIX CIIOKHBIX XUMHUYECKUX PEaKUuil B ®KHUIKOH (a3ze Ui MHOTOKOMITOHEHTHBIX CHCTEM.
OnpeneneHue KIOYEBBIX KOMIIOHEHTOB CJIOKHBIX XMMHUYECKUX PEAaKUUi € IMPUMEHEHU-
€M METOJIOB JINHEHHOH anreOpsl - paHrOB MaTPHUI] CTEXHOMETPUIECKUX KOAPPHUIIMEHTOB
peakuuu. MaTeMaTHUecKoe OIMCAHHWE PEaKTOPHOro Ipoliecca ¢ pyOamkoi amas mpous-
BOJIBHOM CXEMBI MPOTEKAHUS XUMHUECKOUN peakiuu. BriOop anropuTMoB perieHus 3aaa-
YM C IPUMEHEHHEM MH(POPMALMOHHON MaTpHIbl CUCTEMbl YPaBHEHUH MaTeMaTH4YECKOTO
ONMCAaHUSA U MPEJCTABICHUS aJrOPUTMa PEIICHHUsS C IMOMOLIbI0 OJIOK-CXEMBbl pacueTa
poluecca;

MaTeMaTHYECKOE MOJEINPOBAHNE HECTALIMOHAPHBIX PEKUMOB MPOIIECCOB B PEAKTOPAX C
Menrankord. Maremarnyeckasi MOCTAaHOBKA 3a7add JUIsl peakUMM C MPOU3BOJIBHOM CTe-
XHoOMeTpHuueckon cxemon. @opMynupoBka 3anaun Komm — 3a1aum ¢ Ha4aJIbHBIMH YCJIO-
BUSIMU. Pa3HOCTHOE Tmpe/icTaBIeHUE CHCTEMBl OOBIKHOBEHHBIX IH(QepeHIIHaTbHBIX
ypaBHeHHi. [TocTpoeHne nHGopMaOHHON MaTpUIB! [l BEIOOPA aIrOpUTMa peIIeHus.
I'padnueckoe npeacraBneHne anropuTMa pemeHus B Bue 0J10K-CXEMBbl pacueTa;
MaTeMaTHYeCKOe MOJIEIHPOBAaHUE CTALMOHAPHBIX PEXKMMOB B TPyOUaThIX peakTopax ¢
IPSIMOTOYHBIM U IPOTUBOTOYHBIM JBM)KEHHUEM TEIUIOHOCUTENEH. MaremaTtndeckas mo-
CTAHOBKA 3a/1a4M JUISl PEAKIHUH ¢ KOHKPETHOM CTEXHMOMETPUYECKOU cxeMor. Dopmyiu-
poBka 3anaun Komm — 3a1aun ¢ Ha4aabHBIMU YCJIOBUSMH U KpaeBOW 3a7jaun — 3aJauu C
KpaeBbIMH yCIOBHSIMU. Pa3HOCTHOE MpeicTaBlIeHUe CUCTEM OOBIKHOBEHHBIX TU((epeH-
UaNbHBIX ypaBHeHHUH. [locTpoeHne HHPOPMALIMOHHBIX MAaTPHIL I BEIOOpa ajJrOpuTMOB
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pewmenus. ['paduyeckoe mpeacTaBiIeHUE alrOPUTMOB PEIICHUs B BUE OJIOK-CXEMBI pac-
qeTa;

MaTeMaTHYeCKOe MOJIEIIMPOBAHUE HECTALIMOHAPHBIX PEKUMOB IPOLIECCOB B TPyOUaTHIX
pPEAKTOpax M YUCIIECHHBIE alTOPUTMBI JUCKPETH3aLMU Ul peleHUs cucteM TudgepeH-
LIMAJIbHBIX YPAaBHEHUI C YaCTHBIMU NPOU3BOJHBIMU. MaTemaTnueckas ocTaHOBKaA 3aJ1a-
YH JUIS PEaKIIMK ¢ KOHKPETHOM CTEXMOMETPUUECKON cxeMoi. DopMyIMpOBKa Ha4aabHBIX
U TpaHUYHBIX ycloBuid. /uddepenmanbaple ypaBHEHHS B YaCTHBIX MPOU3BOAHBIX - 3JI-
JUITUYECKOT0, NapaboIMYecKoro M THNepOOIMYECKOro THIOB. AJTOPUTMBI PELICHUS
ypaBHEHH napabonuyeckoro Tuma. MaTeMaTtudeckass MOJellb XUMHUECKOTo MpeBpaiie-
HUSl B M30TEPMUYECKHUX YCIOBUAX JUISI HECTALIMOHAPHOIO Ipoliecca B TpyOUaThIX amma-
paTax c y4eToM IpPOAOJIBHOIO NEPEMEIIMBAHUSA U C NMPUMEHEHHEM OJHOIapaMeTpHuue-
cKoM 1 y3MOHHON MOJENN Ui ONMUCAHUS THAPOJMHAMUYECKOH OOCTAaHOBKU B peax-
LIMOHHOM IIOTOKE. AJITOPUTMBI PEIIEHUS B BUJE CUCTEM HEIMHEWHBIX YPaBHEHMI, a Tak-
e OOBIKHOBEHHBIX TU((GEepeHNATbHBIX YPAaBHEHUH IEPBOTO U BTOPOI'O HOPSIIKOB;
MaTEMaTUYECKOE MOJEIUPOBAHUE CTAllMOHAPHBIX PEXUMOB IIPOLECCOB HENPEPHIBHOU
MHOTOKOMIIOHEHTHOM pekTuuKanuu u adbcopbunu. MaremaTHyeckoe ONHCaHUe Mpo-
11ecca MHOIOKOMIIOHEHTHOM PeKTHU(UKAlMU B TapenbyaTod KojoHHe. MojenupoBaHue
(a30BOro paBHOBECHS U MPOLECCA MACCONEPEIAUN HAa TapelIKaX B MHOTOKOMIIOHEHTHBIX
cucTeMax. YdeT TeIJIOBbIX OaJlaHCOB Ha TapesKax IPU MOJEIMPOBAHUY Mpoliecca B PeK-
TU(PUKAITMOHHON KOJIOHHE. J[eKOMIO3UIIMOHHBIA aJIFOPUTM pacydera rporecca peKTudu-
KallUM B KOJIOHHOM annapare. MareMaTn4eckoe ONMMCAHKUE IPOLECcCa MHOTOKOMIIOHEHT-
HOW abcopOIMM B HACaJ0YHONW KOJOHHE. MoJennpoBaHie Mpolecca MHOTOKOMIIOHEHT-
HOM Maccollepeladyd B CEKLUAX HACaJ04YHON KOJOHHBI. AJITOPUTM PEIICHUs KPacBOU 3a-
Ja4uM JUIs MOJIEIMPOBAHUS Ipoliecca abcopOLMH B HACaJ0YHON KOJIOHHE.

3.4. OcHOBEBI ONTHUMHU3AINHU XUMHUKO-TEXHOJIOTHYCCKUX ITPOLECCOB:

pelieHue 3ajad ONTUMM3ALUU C TEPMOJMHAMUYECKUMU, TEXHOJIOTUUECKUMU, SKOHOMU-
YECKUMH, TEXHUKO-2KOHOMHUYECKUMHU U DKOJIOTMUYECKUMU KPUTEPUSIMHU ONTUMATBLHOCTH.
Onrtumanehbie pecypcocoeperaromue XTII. Beibop kputepueB ontumanbHOCTH (11€71€-
BbIX (QyHKIMI). OpMyIHMpoBKa MHOTOKPUTEPHAIbHON 3a1aun onTuMu3anuu. OcoOeH-
HOCTH pelIeHUs] ONTHUMHU3auUOHHBIX 3a1a4 XTIl npu HanmuMM HECKOJbKUX KPUTEPHUEB
ONTUMATTLHOCTH, OBPAXKHOM XapakTepe MeJIeBOi PYHKINH U HATUYHHA OTPaHUYCHHN 1-TO
U 2-TO poja;

aIrOPUTMBbI OJTHOMEPHON W MHOTOMEPHOUM onTUMU3aIMU. MeToabl CKaHUPOBAHUS, JOKa-
JM3AIHMU SKCTPEMyMa, 30JI0TOr0 cedeHus u unces PuboHauu B ciayyae OJJHOMEPHOM OII-
TUMH3aIUU. MeTo1bl MHOTOMEPHON ONTUMU3ALMH HYJIEBOTO, IEPBOIO U BTOPOTO MOPSIA-
KOB. CUMIUIEKCHBIE, CIIy4aiiHblEe U T'PaJUEHTHbIE METOAbl MHOIOMEPHON ONTHUMH3ALUH.
Mertona mpadHbIX QyHKITHI.

3.5. 3akiroueHue:

IIPUMEHEHNE KOMITbIOTEPHBIX Mozened XTIl npu npoekTHpoBaHUN XUMUYECKUX MPOU3-
BoacTB — B CAIIP. 3agaun cucrem aBromatusupoBaHHoro npoekrtuposanus (CAIIP) u
CTPYKTypa CHUCTEM KOMIIbIOTEPHOro IMpoekTupoBanus. HpopmannoHHoe U MaTeMaTu-
yeckoe obecrnieduenne CAIIP. ABTOMaTH3MpOBaHHOE NMPOEKTUPOBAHHE C NMPHUMEHEHHEM
KOMITbIOTEPHBIX Monenen X TII;

IpUMeHeHHne KoMIbroTepHbIX Moaened XTIl nmpu ynpaBiieHUN TEXHOJIOTHYECKUMU TIPO-
neccamu — B ACYTIIL. Komneroreprnoe monenuposanue XTII B pexume peabHOro Bpe-
MeHH. CHucTeMBbl IPAMOro HHU(POBOro (KOMIBIOTEPHOrO) YNpPaBJIEHUS TEXHOJIOIMUYECKU-
MU TiporieccamMu. OCOOEHHOCTH pealn3ainu KoMIbIoTepHbIX Moaenei X TII B aBTomaTu-
3MPOBAHHBIX CHCTEMaX yIpaBieHHUs TexHoJorndeckumu nporeccamu (ACYTII).

4. O0beM AUCHUIIMHBI U BUIbI YUeOHOH HATPY3KH
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o B 3ageTHBIX B akaneMm. ua-
Bunpl yueOHoi1 pabOTHhI

eIMHUIAX cax
OO6masi Tpy10eMKOCTh TMCIUIJIHHBI 3 108
KonTakTHasi padoTa — ayAuTOPHbIE 3aHATHS: 1,33 48
Jlexumm (Jlek) 0,88 32
Jlaboparopusie 3ansTus (J1ad) 0,45 16
CamocrositesibHas padora (CP): 1,67 60
KoHTtakTHas camocTosiTenbHast pabota 0,4
CamocTosiTeIbHOE U3YUCHUE PA3/IeNIOB TUCIUIUIMHEI 59,6

Bua KOHTpOJIA: 3a4€T C OLIEHKOH

B 3aueTHBIX

Bunbl yueOHOM paboThI R B actp. yacax
O0umas Tpy10eMKOCTh JHCHHILIMHbI 3 81
KonTakTHas pa6oTa — ayIMTOPHbIE 3aHATHUS: 1,33 36
Jlexnuu (JIek) 0,88 24
JlaGopaTtopnsie 3anstus (J1ab) 0,45 12
CamocrositenbHas padora (CP): 1,67 45
KonrtakTHas camocTosiTenbHas pabota 0,3
CaMocTOATEIbHOE U3YUECHHE PA3/AESIOB IUCIUILIMHbI 44,7
Bujg koHTpOJIA: 3a49€T ¢ OLICHKOH

AHHOTAIUS Y4e€0HOIi MPOrpaMMBbl AUCHHUTLIMHBI
«JlabopaTopHbie padoThl 0 GU3NUYECKOH XMMUN MATEPUAJIOB COBPEMEHHOM IJIeKTPO-
Hukmn» (51.B.16)

1. Heab AUCHMIJIMHBI — O3HAKOMHUTH U PACKPBITh BO3MOKHOCTH OCHOBHBIX 0a30BBIX
9KCIIEPUMEHTAIBHBIX METOJIOB (PU3NYECKON XUMUU, HAYYUTh CTYAEHTa BUJETh 00JAcCTH U IIpe-
JIEJTBI IPUMEHEHUS dTUX METOJIOB WCCIIEAOBAHUS, Y€TKO MOHUMATh WX MPUHIIUITHAIBHEIE BO3-
MO>KHOCTH U OTPaHUUYEHUS MPU PEIICHUN KOHKPETHBIX IKCIIEPUMEHTATbHBIX 3a/1a4.

2. B pe3yabTarte usyuenusi kypca «Jlaboparopusie padoTbl no gu3nyeckoil XuMHu
MaTepHaJIOB COBPEMEHHOM 3JIEKTPOHUKID) CTYEHT J0JIKEH:

Obaaoams crienyromuMu npodeccnoHanbHbiMu KoMieTeHIusamMu (I11K):

—  CIMOCOOHOCTHIO TIPOBOJIUTH CTAHJAPTHBIE W CEPTU(DUKAIMOHHBIC HCIBITAHHUS MaTEpPUAJIOB,
u3enuil u TexHojaoruueckux mporeccos (ITK-17);

— TOTOBHOCTBIO HCIIOJB30BaTh 3HAHUS OCHOBHBIX (DM3MUECKUX TEOPUI NJISl PEIICHUs BO3HU-
KaoImMuX (U3NYECKUX 33134, CAMOCTOSATEIHHOTO MPUOOpETeHHsI (GU3NUEeCKUX 3HAHUM, IS
MOHUMAaHUS MPUHIIUIIOB pabOThl MPUOOPOB U YCTPONCTB, B TOM YHCII€ BHIXOJAAIIUX 3a Tpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOTo Harnpasienus (I[1K-19).

3nameo:

— TPUHIUIBEI paOOTHI U CXEMBI HCTIOIh3YEMbIX U3MEPUTENIBHBIX YCTAHOBOK;

— BO3MOXXHOCTH METOJIOB CLIEKTPOXUMHUH JIJIsI IPOBEJICHUSI KAUECTBEHHOTO U KOJMYECTBEHHOTO
aHaJIM3a XMMHUYECKHUX CHCTEM, ONPEEICHNUs TePMOJAMHAMUYECKUX CBOMCTB XMMHUECKHUX Be-
IIECTB;

—  KOHAYKTOMETPUYCCKUH ¥ TMOTSHIIMOMETPHUCCKHIA METOJIBI HAXOXICHHUS TCPMOJMHAMUYC-
CKHX XapaKTEPUCTUK JIEKTPOJIUTOB (aKTUBHOCTEH U KOA((UIIMEHTOB aKTUBHOCTH, KOHCTAaH-
ThI TUCCOLIUALINHY, TEPMOIUHAMUYICCKUX XapAKTEPUCTHK PEaAKIIHH);
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—  (U3UKO-XMMUYECKHE METOJbl MCCIICOBAaHUS M aHaiu3a (a30BBIX PAaBHOBECHH B OJHO- H
MHOTOKOMIIOHEHTHBIX CHCTEMaXx, IyTH MOCTPOECHHUsI (Pa30BBIX TUArPaMM COCTOSHUS;

— DKCHEPUMEHTAJIbHBIE METOABI U3YUEHHUS! KUHETUKH XUMHUECKUX PEaklui, CIocOObI onpee-
JICHUsI KOHCTAHT CKOPOCTEU U NMOPSAAKA XUMUYECKUX PEAKLUN.

—  KaJIOPUMETPUYECKUE METOIBI ONPEACTICHUs TEIUIOEMKOCTH, TEIJIOBBIX 3()(EKTOB M Opyrux
TEPMOXHUMHYECKHUX CBOMCTB U3y4aeMbIX OOBEKTOB.

Ymems:

— TPUMEHATH TEOPETUYECKHE 3HAHUS M SKCIEPUMEHTAIIbHbIE METO/Abl UCCIIEJOBaHUS (PU3nUe-
CKOM XMMUU TpU PelIeHU MPOoPEeCCHOHATBHBIX 3a/1a4;

— cdopMyIHpoBaTh MPoOJieMy U 00OCHOBATh BBIOOP 3KCIEPUMEHTAIIBHOTO METOJa HCCIIEO0-
BaHUs, TIOCTABUTH IICJIN U 337]a91 U HAMETHUTD ITyTH UX JIOCTHKCHUS;

— TPOBECTH MAaTeMaTUYEeCKyr0 00pabOTKy SKCIIEPHUMEHTAJbHBIX JaHHBIX Ha 0aze TeopeTude-
CKUX 3HaHUH 10 PU3HUECKON XUMUHU;

— TMPeACTaBJIATH JIaHHBIE JJAOOPATOPHOTO MCCIEAOBAHHS B Tpaduieckoil popme m Ha OCHOBE
MOJyYEHHBIX 3aBHCUMOCTEH OMpEeNesiTh COOTBETCTBYIOLIUE TEPMOJMHAMUYECKHE U KHHE-
TUYECKHE XapPAKTEPUCTUKN XUMUYECKON CUCTEMbI U XMMHUYECKOT'O TPOLIECCa;

— TIPOBOJHTH AHAIU3 M KPUTHYCCKH OICHWBATH IOJYYCHHBIC JKCIICPUMCHTAILHBIC JIaHHEIC,
00001aTh U 1e1aTh 000CHOBAHHBIE BHIBOBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX IKCIIEPUMEHTAIBHBIX METOJIOB (YM3MYECKONH XUMHH JJISl pelie-
HUSl KOHKPETHBIX UCCIIEIOBATENIbCKUX 3a7a4;

— DKCHEPUMEHTAJIbHBIMU METOJAMHU HCCIEIOBAHUS COCTOSHHUS XHUMHUYECKOTO DPaBHOBECUS W
KAHETHKH XUMHYECKOTO TpoIiecca.

— npueMaMu 00pabOTKU MOTYYEHHBIX OIMBITHBIX TAHHBIX Ui BBIABICHUS U YCTAHOBJICHHS B3a-
UMOCBSI3eH MKy TEPMOJNHAMUYECKUMH CBOWCTBaMHU W (DU3MUYECKUMHU TapaMeTpaMH IMpo-
ecca;

— 3HaHUSMU OCHOBHBIX 3aKOHOB (DM3MUECKONW XUMHUH IJI COAEpXKaTelbHON WHTepIpeTaluu
MOJTyYEHHBIX IKCIIEPUMEHTATBHBIX PE3yIHTATOB.

3. KpaTkoe coaepxanue Iy CHUNIITHHBI

[Ipumenenre MeTo0B (PU3MKO-XMMHUYECKOTO HCCIENOBaHMS Ui ONPEAEICHUS TEPMO-
JTUHAMHUYECKHX U KHHETHYCCKUX XapaKTEPUCTUK XUMHUICCKIX CUCTEM.

CnekTpoxumMHYecKHe MeTOIbI HccjeqoBaHus. KadecTBeHHBI aHanu3 BelecTBa
(ompeneneHne MEXBSICPHBIX PACCTOSHUI, MOMEHTOB WHEPIIUH MOJIeKyr). OnpeneneHne KOom-
YECTBEHHBIX XapaKTEPUCTUK (CTETICHH AUCCOIMAIIMA U KOHCTAHTBI TUCCOIMAIIUN DIEKTPOJIUTOB,
TETJIOEMKOCTH BEIIECTBA).

DJIeKTPOXHMHMYeCKUe MeToAbI ucciaenoBanus. Kongykromerpusi. OnpeneneHie KOoH-
CTaHTBI AUCCOIMAIUH CIa00TO AJIEKTPOIINTA, CTENICHN JAUCCONUAINH, dJIEKTPUISCKON POBOIH-
MOCTH NIpH OECKOHEYHOM pa30aBICHUM KOHIYKTOMETpUYeCcKUM MeToaoM. IloTeHuuomeTpusi.
Onpesiesienne TEPMOMHAMUIECKHX XapaKTEPHCTHK XUMHYECKOH peakimu (A H®, AG®, AS°),

temneparypHoro kosddumuenta DJIC (dE° / dT), crangapraoit DJIC (E°), usyueHue BIUSHUSA

00aBOK Ha MOTEHITUAI AJIEKTPOIA.

®a3oBoe paBHOBecHE B OJJHOKOMIIOHEHTHBIX cucTeMax. OU3NKO-XUMHUYECKHd aHa-
Jm3. V3ydeHne 3aBUCUMOCTH CBOMCTB CUCTEMBbI OT €€ cocTaBa. Kpubie oxnaxaeHus. Onpene-
JIEHUE COCTaBa ABTEKTHUECKOUW cMecu. [locTpoeHne nuarpaMm KUTIEHUS U JUarpaMM IJIaBKOCTH
JUIs OMHApHBIX cucTeM. OrpaHMYeHHAst PACTBOPUMOCTD B TPEXKOMIIOHEHTHBIX CHUCTEMAX.

Xumuyeckoe paBHoBecue. OnpeereHe KOHCTAaHThl XUMUYECKOTO PaBHOBECUS U TETI-
70Boro 3¢ (heKkTa XUMHUECKON peakiny Ha IPUMepe pPEeaKlui Pa3IoKeHHUS.

Tepmoxumusi. Kasopumerpusi. Onpenenenue TEMIOEMKOCTA BEUIECTB KalOPUMETPHU-
YECKUM METOJIOM.
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4. O0beM y4eOHOH JUCIHIJIMHBI

o B 3aueTHBIX B akaneMm. ua-
Bunpl yueGHO#M paboThI

SMHHIIAX cax
O0mas Tpy10eMKOCTh JMCHUILIHHBI 110 y4eO0HOMY 3 108
ILUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32
Jlaboparopusie 3anstus (J1ad) 0,89 32
CamocrositesibHas padora (CP): 2,11 76
KonTtakTHas camoctositenpHasi paborta 0,2
CaMocTOATEIbHOE U3YUEHUE PA3AEIOB UCHUILIMHBI 75,8

Buj konTpoJs: 3a4eT

Bunel yueOHol paboTh

B 3aueTHBIX

B actp. yacax

eIMHUIIAX
O0mas Tpy10eMKOCTh JHCHMILINHBI 10 Y4eOHOMY 3 81
MJIaHY

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
JlabopaTtopusie 3ansatus (J1ab) 0,89 24
CamocrositesibHas padora (CP): 2,11 57
KoHTtakTHas camocTosiTennbHast pabota 0,15
CamocrosiTeIbHOE U3YUYCHUE PA3/IeNIOB JUCIUIUIMHEI 56,85

Buja koHTpoJIs: 3a4er

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Oprannyeckasi XMuMHSI B XHMHYECKO# TEXHOJOTHH MATEPHAJIOB H HAHOJIEKTPOHUKH»
(b1.B.17)

1. Heap AuCHUIINHBI — IPUOOPETEHHUE CTYJICHTAMH 3HAHUN O CTPOCHUH OPTraHMYECKIX
COEMHEHUH, OCHOBHBIX XHMHYCCKUX CBOWCTBAX PAa3IUYHBIX KIIACCOB OPraHUYECKHUX COCIUHE-
HUI U METO/IaX UX MOJIyYeHHs, KaK IPOMBIIIICHHBIX, TaK U J1a00paTOPHBIX.

2. B pe3yabTare u3y4yeHus TUCHMIIMHBI CTYI€HT T0JIKEH:

Obnadams cnepyromumMu npodeccuonanbHbMU KomnereHusiMu (11K):

- CIOCOOHOCTBIO TPOBOWTH AHAIU3 CHIPbS, MAaTEPHAIOB M TOTOBOW MPOIYKIMH, OCY-
IIECTBIIATH OLIEHKY pe3yibTaToB anaim3a (I1K-10)

- CITOCOOHOCTBIO BBISIBIIATH U YCTPAHATh OTKJIOHEHHS OT PEKUMOB PabOTHI TEXHOJIOTHYEC-
CKOT0 000pYyIOBaHMS U MapaMeTpoOB TexHoJormueckoro nporecca (ITK-11).

Buamo:

— TEOPETUYECKHE OCHOBBI CTPOCHUS U CBOMCTB Pa3IMYHBIX KJIACCOB OPTaHHUYECKUX COC/IH-
HECHHI,

— CHOCOOBI MOJyYEHUS U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COC/IH-
HECHHI,

— OCHOBHBIC MEXaHU3MbI IPOTCKAHUSI OPTaHUYECKUX PEAKIIHIA;

Ymems:

— MPUMEHSATh TCOPETUUCCKUE 3HAHUS I CUHTE3a OPTaHUYECKUX COCAMHEHUI Pa3TUUHBIX
KJIACCOB;

— aHAJIM3UPOBATH U MPEICKA3BIBATh PEAKIIMOHHBIC CBONCTBA OPTraHUYCCKUX COCTUHCHHIA;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHMYECKUX COCAMHCHHM, 33 JAHHOTO CTPOCHHUS;

Bnaoemns:

— OCHOBaMH HOMEHKJIATYPBI U KJIAaCCH(PHUKAIIMNA OPTaHUUECKUX COCTUHCHUH;

— OCHOBHBIMH TE€OPETUYECCKUMHU TPEICTABICHUSMHU B OPraHMYCCKON XUMUH;

— HaBBIKAMHU 000CHOBAHUS PaIllMOHAIBHBIX CITIOCOOOB MOTyYECHUS OPraHMYECKUX BEIIECTB.
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3. KpaTkoe cogep:kanue IHCHUTIIAHBI

["anorenonpousBoausie. Krnaccudukauus. Homenknarypa. AJKuiI- ¥ ajuIAIranoreHu-
Iel.apomMaTudeckue rajgoreHuasl. M3omepus. Homenknatypa. CriocoOsl momyuenus. [Ipoctpan-
CTBEHHOE U 3JIEKTpOHHOE cTpoeHue. dusnyeckue cBoiicTBa. Peakiun HyKICOPHUIHLHOTO 3aMe-
mieHus U otieruieHus. [loHaTne Hyk/1€oOpUIBHOCTH M OCHOBHOCTH peareHToB. AMOUAECHTHBIE
HYKJICO(UITbHBIC PEarcHTHI.

DIEeMEHTOOPraHNYeCKHe COCAUHEHU. THIbI CBA3EH B DJIIEMEHTOPraHMYECKUX COCIHUHE-
HUsX. CriocoObl NOMyYeHUsl JTUTUH- U MarHUHOpraHudeckux coenuHeHuid. Peakmus ['punbspa,
MexaHu3M. Peakuuu ¢ kapOOHWIBHBIMU CO€AMHEHUSMHU. [10ynOpBOJHUKY U HAHOIJIEKTPOHUKA
Ha OCHOBE OPIaHUYCKUX COCIUHEHUN.

Cnuptsl. enounbl. [Ipocteie a¢upsl. DnokcucoequHeHus. Anbaeruabl, kKeToHsl. Kapoo-
HOBBIEC KHUCIIOTHI U UX IIPOU3BOAHBIC. B KaX0M Kiacce paccMaTpUBAIOTCA CIELYOLIUE PA3CIIbL:
nU30MepUsl, HOMEHKJIaTypa, pU3nYeckue U XMMHUYECKHUEe CBOMCTBA, CIIOCOObI mosyueHus. Mexa-
HU3MBI PEaKLIUM.

Kap6oHOoBBIE KUCIOTHI U UX IPOU3BOJHBIE. B KaX/10M Ki1acce paccMaTpUBAKOTCS CIEAy-
IOIIME pa3fieNbl: U30MEpHs, HOMEHKIIATYpa, (pu3nyeckue 1 XMMUYECKHE CBOIMCTBA, CIIOCOOBI MO-
TydeHuss. MeXaHu3Mbl peaKkuid.

Mamnonossiit 3¢up. Ilomyuenne. Ctpoenne, CH-KucnotHocTs. Peaknuu konaeHcanuu
MaJIOHOBOTO 3(upa U MaJIOHOBOM KHUCIOTHI C ajblerujaMu. AMUHOKHUCIOTHL. J{MkapOOHOBBIE
KHUCJIOTBI.

A3zorconepxkaue coenuHeHus. Hurtpocoenunenus. AMuHbl. B Kaxknom kiacce pac-
CMaTpHUBAIOTCS CIEAYIOIIME Pa3/ieibl: U30MEpHs, HOMEHKJIATypa, (pU3nyecKue M XUMHUYECKUe
CBOICTBa, CIIOCOOBI MOJTydeHUsl. MeXaHU3Mbl peaklni.

A3a- 1 1Ma30COoeIMHEHUS

[Tomyuyenue nuazocoeaMHEHUN peakUyeld TUa30TUPOBAHUSA: YCIOBHS IIPOBEJICHUS peak-
MU U MexaHu3M. Pusndyeckue CBOWCTBA. XUMHUYECKUE CBOMCTBA. IlonydyeHue u npuMmeHeHue
a30COEeIMHEHUN.

4. O0beM yueOHO# JUCUMIIITHHBI

Bunet yaeOHOIM paboThI B 3auetHbIX equHMIIAX B akanewm. yacax
O0mast TpyA0€MKOCTb JMCIHUIIIHHbI 6 216
10 Y4eOHOMY IJIAHY
KonTakTHas padoTa — ayiMTOpHbIE 3aHSA- 2,22 80
THSL:
Jlexmm (Jlek) 1,33 48
Jlabopatopusie pabotsr (JIP) 0,89 32
CamocrositeibHas padora (CP): 2,78 100
CaMoCTOsATeIFHOE N3YICHHE PA3CIIOB JINC- 2,78 100
IUTUTAHBI
IK3aMeH 1 36
KonrakTHas paboTta — nmpoMexyToyHasl aTTe- 0,4
cTanus
[TonroToBKa K 9K3aMeHy 35,6

Buj kouTpos: JK3aMeH

Bunpr yueGHOI paboThI B 3auerHbix equHunax | B actpanom. yacax
O0mas Tpya10eMKOCTh AU CHUNITHHBI 6 162
10 y4eOHOMY IIAHY
KontakTHasi paGoTa — ayAuTOpPHbIE 3aHs- 2,22 60
THS:
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Jlexmm (Jlek) 1,33 36

Jlabopartopusie padotsl (JIP) 0,89 24

CamocrositesibHas padora (CP): 2,78 75

CaMocTosATeIbHOE N3YICHHE PA3CIIOB JIUC- 2,78 75

ITUTUTAHBI

JK3aMeH 1 27

KonraktHas pabota — mpoMexyToyHasi aTTe- 0,3

cTanus

[ToaroToBKa K 3K3aMeHy 26,7
Buj koHTpoOJIS: JK3aMeH

AHHOTanus padoyeil NPOrpaMMbl JUCHHIJIMHBI
«lonosnuTesibHBIE IJ1aBbl pusukn» (b1.B.18)
1. esbI0 IMCHUIIMHBI ABIISETCS TPUOOpPETEHNE CTyA€HTaMU 3HAHUH 110 OCHOBHBIM pa3jiesiam
(GU3UKK ¥ YMEHUIO IPUMEHSTH UX B JPYTUX €CTECTBEHHOHAYYHBIX JUCHUIUINHAX.
2. TpeGoBanus K pe3yJbTaTaM 0CBOEHHS THCHMIIUHBI
Nzydenne xkypca GU3MKHU MIPH OATOTOBKE OakanaBpoB 1o HampasieHuto: 18.03.01 Xu-
MUYecKasi TEXHOJIOTUSI CIOCOOCTBYET MPUOOPETEHHIO CIEAYIOIUX KOMITETECHITHI:

[TnanupoBaTh U MPOBOAUTH (PU3HUECKUE IKCIIEPUMEHTHI, IPOBOJUTH 00PAOOTKY UX pe3yiib-
TaTOB U OLICHHWBATh MOTPELIHOCTH, BBIIBUraTh TUIOTE3bl U YCTAHABIMBATH TPAHUIIBI UX IIPUMeE-
Henus (I1K-16).

Hcnonb30BaTh 3HaHUSA OCHOBHBIX (DU3MUECKHX TEOPHH s pelieHUs] BO3HUKAIOUNX (HU3H-
YEeCKHX 3aJ[ay, CAMOCTOSITEILHOTO MPHOOpeTeHNsT (PpU3NMUECKUX 3HAHUH, JJIS1 TOHUMaHHS TPUH-
UIOB pabOThl MPUOOPOB U YCTPOUCTB, B TOM YHCII€ BBIXOJISALIUX 32 MPEesibl KOMIIETEHTHOCTH
KOHKpeTHoro Hanpasienus ([1K-19).

B pe3ysibTaTe n3yuyeHus JMCUMUNJIMHBI CTYA€HT JOJI/KEH:

3HATh!

- (puzmUeckrie OCHOBBI KBAHTOBOM CTATUCTHKH (MCXOTHBIE «0a30BbIE» MOJIOKEHUS, OCHOBHBIE

KBAHTOBBIE CTATUCTUYECKHUE pacIpEeNICHuUs);

- BJIEMEHTHI 30HHOM T€OPHH NP TPAKTOBKE PA3IUYHBIX CBOWCTB METAIJIOB, TUIJIEKTPUKOB U T10-

JYTIPOBOJJHUKOB;

- 0a30BbIe (pU3MUECKHE MOHITHS O KBAHTOBBIX TEOPUSIX TEINIOEMKOCTH (Ha MPUMEPE KPUCTAILITHU-

YECKUX TEN);

- BJIEeMEHTHI PU3UKU TBEPIOTO Tela (MCXOIHBIE MOHATHS O KpUcTaulorpaduu, TUIIaX KpUcTa-

JMYECKUX CTPYKTYpP; CBEJACHHUS O SIBJICHUH U KBAaHTOBOM TPAKTOBKE CBEPXIIPOBOAMUMOCTH).
yMeTb:

- TIPUMEHSTh UCXOJHBIC (pH3UUEcKHe (TeOpeTUYEeCKUE) 3HAHUS TIPH PEIICHHH MPOQECCHOHATh-

HBIX 3a71a4;

- IPOBOJIUThH OLICHOYHBIE PACUETHI U OCYLIECTBIIATH (HA KAUECTBEHHOM YPOBHE) aHAJIU3, Ha0III0-

JTAEMBIX SIBJICHUM.

BJIAJIeTh.

- HaBbIKAMU O0OOCHOBAHMS CBOUX CY>KIEHHI, UTO CIIOCOOCTBYET MPaBUILHOMY BBIOOPY METOJIU-
KU ITPOBOAMMOTIO CTYJIEHTOM HCCIIEIOBAHMS.

3. Kpartkoe conep:kanue 1MCUMNJINHBI

Cemectp 4

1. DsleMeHTHI KBAHTOBOM CTATHCTHKH
OneMeHThl KBAaHTOBOM cTaTucTUKU. KBaHTOBas cucremMa W3 OIMHAKOBBIX yacTul. [IpmHimn
TOXKJIECTBEHHOCTH OJJMHAKOBBIX yacTHIl. CHMMETpPHUYHbIE U HECUMMETPHYHBIE BOJTHOBBIE (DYHK-
LIMY, ONMMCHIBAIOLINE COCTOSHUS TOXJECTBEHHBIX MUKpoudacTull. bo3onsl u depmuonsl. IIpun-
uun [Taynu. KBanToBbIE cTaTucTHUecKue pacnpeznenenus bose-Oinmrelina u @epmu- {upaka.
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BrIposxIeHHBIN 2JIEKTPOHHBIN Ta3 B KpUCTALIaX (METAJLIbI).

2. MeTta/uibl, IN3JIEKTPUKHU U MOJYNPOBOAHUKH C TOYKH 3PeHUsI 30HHOH TeOpHH
OHepretudeckue 30HbI: ctatuctuka ®epmu-Jlupaka, sueprusa Gepmu. DIEKTPOH B EpUOANYE-
CKOM I10JIe KpUcTauia: 3(peKTUBHASL Macca JIEKTPOHA.

3. DaeMeHTHI (pU3MKH TBEPAOIO Tea.

®usuka tBEpaoro tena (OTT): onpeneneHue, CBSI3b C IPYTUMH TUCHUTUTMHAMH, OOBEKTHI U3Y-
YeHHsl, Kpyr pemnraeMbix 3aaa4d. CBs3b ¢ Kpuctauiorpaduei, KpucTauioGu3nKol U KpUCTaio-
xumueil. KonnencupoBanHnoe cocrostaue. Ilogxon k onucanuto TBEpAbIX Ten. CTpyKTypa KpH-
ctaiioB. CummeTpusi U GU3NYECKUE CBOMCTBA KPUCTAIOB. THUIIBI KPUCTAIUIMYECKUX CTPYKTYP
(oOmas xapakrepuctuka). [ImoTHple ymakoBKU: KyOMuecKkas UM TeKcaroHajibHas (Ha KauecTBEH-
HOM ypoBHe). [loHsiTue 0 CBEpXIPOBOAMMOCTH (KBAHTOBBIE IMPEACTABICHUS HAa Ka4yeCTBEHHOM

YPOBHE).
4. O0beM y4eOHOH JUCHHUILIMHBI

B 3auernpix | B akazem. ya-

Bunsl yueOHoii paboThl

eIMHUIIAX cax
O01as TPy10eMKOCTh JUCHHIIMHBI 110 Y4eOHOMY IJIAHY £ 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHITHS: 0,9 32
Jlexuuu (JIek) 0,45 16
[Tpaktrueckue 3ansatus (113) 0,45 16
CamocrosiTesibHas padora (CP): 1,1 40
CaMoCTOSTeTbHOE H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 1,1 40

JK3aMeH 1 36

KoHTakTHas paboTa — MPOMEXKYTOUYHAsl aTTeCTaIHs 0,4

[TonroToBKa K 9K3aMeHY 35,6
Bua xkoHTpoOJIS:

DK3aMeH

. B 3auetHbIX
Bunsl yueOHoii paboTh B actp. gacax
€IMHULIAX
O01mas TpyA0eMKOCTh JUCHMILIMHBI 110 Y4eOHOMY ILIAHY 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,9 24
Jlexuuu (JIek) 0,45 12
ITpaxtnueckue 3ansatus (113) 0,45 12
CamocrositesibHas padora (CP): 1,1 30
CaMOCTOATENbHOE N3YUEHHE PA3AEIOB IUCIUILIMHBI 11 30
JK3aMeH 1 27
KoHTakTHas paboTa — MPOMEXKYTOUYHAsL aTTECTALHS 0,3
IToaroToBKa K K3aMeHY 26,7
Bua xonTpoJs: IK3aMeH

AHHOTauus padoyeii mMporpaMMbl JUCUUILIHHBI
«IIpoekTHpoBaHMe 1eTaje MALIMH U aNlIAPATOB B TEXHOJIOTMH MAaTePUAJIOB U NPUOOPOB
3JIEeKTPOHHOW TEXHUKH M HaHOYJIeKTpoHukm» (b1.B.19)

1. HeJb AMCHUIVIMHBI - HAYYUTh CTYJIEHTOB TBOPYECKOMY MOJIXO0AY K BBIIOJIHEHUIO MHKEHEP-

HBIX PAacY€TOB Ha IIPOYHOCTb, JKECTKOCTh U YCTOWYHUBOCTD MJIEMEHTOB KOHCTPYKIIMM, IeTaIei

Y y3J10B MAlllMH U aIIapaToB.
2. TpeGoBaHus K pe3yJabTaTaM OCBOEHUS TUCIHHIINHBI

N3yuenne kypca crnocoOCTBYeT MPHUOOPETEHHUIO CIETYIONINX KOMIETSHIIUNA:
® TUIAHHUPOBATH U MPOBOIUTH (PU3MUECKUE U XUMUUECKHE IKCIIEPUMEHTBI, IPOBOIUTH
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00paboTKy HMX pe3yJbTaTOB M OLICHMBATH MOTPEIIHOCTH, BBIIBHIaTh T'MIIOTE3bI H
yCTaHABJIMBATh IPAHUIIBI UX MPUMEHCHHS, MPUMEHSATh METOJbI MaTEMaTHYECKOTO
aHaJM3a ¥ MOJCIMPOBAHHS, TEOPETHUECKOTO U IKCICPUMEHTAIBHOTO HCCIe0Ba-
nus (I[1K-16);

HCIO0JIb30BaTh 3HAHHUS OCHOBHBIX (PM3NUYECKHUX TCOPUH JIJISl PEIICHUS BOSHUKAIOIINX
(bU3MUECKUX 3a/1a4, CAMOCTOSATEIILHOrO MPHOOpeTeHHs (U3NYECKUX 3HAHWU, IS
MMOHUMAaHHUSI TIPUHITUIIOB PabOTHI IPUOOPOB U YCTPOMCTB, B TOM YHCJIC BBIXOISIINX
3a Tpeieibl KOMIIETeHTHOCTH KOHKpeTHOro HanpasieHus (ITK-19);

B pe3yabTare n3ydyeHusi JMCHUTIMHBI CTYIEHT J0JIKEH:

3HATb:

KOHCTPYKIIMHU, TUIAXKU U KPUTEPUU pabOTOCIIOCOOHOCTH AeTanel MaluH, cOopoy-
HBIX €MHULL (Y3JI0B) U arperaros;

OCHOBBI TEOPUH COBMECTHOU pabOThl U METO/IbI pacyeTa JIeTalel U y3JI0B MAllluH U
annapaToB XUMHUYECKOM TEXHOJIOTHUH;

yMeThb:

BBITIOJIHATh U YUTAaTh TEXHUYECKUE CXEMBI, YEPTEKU U ICKHU3bI JICTANICH, y3JIOB U
arperaTtoB MallllH, COOPOYHBIX YEPTEKEN 1 YePTEkKH 0OIIEro BUA;

MIPOU3BOJIUTE PACUYEThl IO OCHOBHBIM KPHUTEPHUSIM PAOOTOCIIOCOOHOCTH M KOHCTPY-
HWPOBAHMS J€TaJIeid MalllNH;

IIPOU3BOAUTH PACUEThl U KOHCTPYHUPOBAHUE JE€TANICH MAIIMH U MEXaHU3MOB C yue-
TOM MPOU3BOACTBEHHOM TEXHOJIOIMU U IKCIUTYaTALUK;

BJIAJETh:

HaBbIKaMU KOHCTPYHUPOBAHHUA U TCXHUYCCKOI'O TBOPUYCCTBA,

InpaBHUJIaMH ITIOCTPOCHHUA TCXHUYCCKUX CXEM U qepTeﬁ(eﬁ;

OCHOBHBIMH MCTOJaMHU pacyCTa U MPOCKTUPOBAHUA MEXAHWUYCCKUX Y3JIOB U DJIC-
MCHTOB TCXHHKHMU.

3. KpaTkoe coaep:kanue JMCHUIIHHBI:

Moayasb 1. «Pacuer XMMHYeCKOr0 anmnapara ¢ MeXaHM4YeCKUM IepeMelInBaIuM
YCTPOMCTBOM.

ITo BceM aTamam KypcoBOTO MPOEKTa OGOpPMIISETCS €IUHAs MOSICHUTENbHAs 3amnucka. B
MOSICHUTEIbHYIO 3alHCKy BKJIIOUAIOTCS MPOEKTHBIE U MPOBEPOYHBIE PACUEThl TUIIOBBIX IJIEMEH-
TOB B COOTBETCTBHH C JAEHCTBYIOIMMU MeTouKaMu. [IponsBoaures:

BBIOOP KOHCTPYKIIMOHHBIX MaT€pPHAIIOB;

pacueT OCHOBHBIX T€OMETPUUYECKUX Pa3MEPOB alllapara;

pacuer TOJIIKH CTEHOK alapara u pyOaliku;

mo100p MPUBO/IA;

pacueT (hJIaHIIEBOTO COETMHEHUS KPBIIIKU C KOPITYCOM armrmapara;

pacueT Baja MEIIaJK{ Ha BUOPOYCTOHYMBOCTD M MPOYHOCTb;

nmoa0dop u pacyeT My(PTHI;

noa00p M pacdeT YIUIOTHEHHUSI.

Mopnyas 2. «Yepresk 0011ero BUuaa anmapara».

BoinonHsieTcs yepTex o0Iiero BUja anmapara ¢ BUIaMH, pa3pe3aMu, CEUEHUSIMU U BbI-
HOCHBIMU 3JIEMEHTaMH, JAIOIIMMHU MOJIHOE MpeACTaBlIeHNe 00 ero yCTpoCcTBE U MPUHIIUIIE pa-
60Th1. UepTerx 00IIero Buia anmapara COIACpIKHT:

1.

arwnN

1)
2)
3)
4)
5)
6)
7)
8)

N3o6paxenune annapara (BUIbI, pa3pe3bl, CEUYEHUs, BHIHOCHBIE 3JIEMEHTHI), COJIEpIKalIie
OKOHYATEeJIbHbIE KOHCTPYKTUBHBIE PELICHMUS.

OCHOBHBIE pa3MepBbl.

Pacrnonoxxenue mrynepos, Jiroka, Orop anmapara.

Tabnuiy Ha3HaYeHHs IITYLIEPOB B ammapare.

TexHn4yecKyro XapakTepUCTUKY M TEXHHUUECKHUE TPEOOBaHUS K HEMY.
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Ha BTOpOM 5HCTE BBINOJHSIOTCS YepTEKU COOPOUHBIX €IMHUIl U AeTaneil. YepTexu Bbl-
HOJHSIOTCA Ha ucTax opmara Al.

KypcoBoii mpoekT SBISIETCS CaMOCTOSITEIbHONW pabOTOM CTy/IeHTa, KOTOPBIA HECeT IOoJI-
HYIO OTBETCTBEHHOCTH 3a €€ KauecTBO (IPaBUJIBHOCTH PAacyeToB, Oo(opMieHHEe yepTexell) u
CBOEBPEMEHHOCTH BBIMOJIHEHMsI BCeX ATanoB pador. [IpenongaBaTens — pyKOBOIWUTENb MPOEKTa
HapaBJsieT paboOTy CTyJEHTA, KOHCYJIbTHUPYET IO HESICHBIM BOIIPOCAM, OIPEIENISIET CTENEHb 3a-

BEPIICHHOCTH OT/CJIBPHBIX 3TAIOB MPOSKTUPOBAHUS.
4. O0beM y4eOHOH JUCHUILIMHBI

o B 3auetHBIX B akazem.
Bunel yueOHoI paboTh
SAMHHIIAX gacax
Oo6masi Tpy10eMKOCTh JUCHUILJIMHBI 10 Y4e0HOMY MJIAHY 3 108
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 0,45 16
[Tpaktueckue 3anstus (I113) 0,45 16
CamocrositenbHas padora (CP): 2,55 92
KonrtakTHas camocTosiTenbHas pabota 0,4
CaMOCTOSATETbHOE U3YUYCHHE Pa3/IeNIOB JUCITUIUIHHBI 91,6

Bupa konTposs:

KypcoBoii npoext/3ayer ¢

OLICHKOH
Bus! yue6HO# paGoTsI B 3agyernsix | B acrtp. ua-

eIMHUIIAX cax
O0uas TpyA0eMKOCTh JHCIMILIMHBI 10 Y4eOHOMY IIAHY 3 81
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 0,45 12
[Ipaktuueckue 3austus (113) 0,45 12
CamocrositeibHas padora (CP): 2,55 69
KonTakTHas camocTosiTennpHasi pabota 0,3
CamoCTOsTeIbHOE U3YUCHHUE Pa3/IeNOB JUCIUILIHHEI 68,7

Buna konTpos:

Kypcogoii npoext/ 3a4er ¢
OLICHKOM

AHHOTauus padoueii mporpaMMbl JUCUMILIHHBI
«DJIeKTHUBHBbIE TUCHUILIHHBI 110 (PU3NYECKOH KYJIbTYpPe H CHOPTY»

(51.B.20)

1. Heab AMCHMIJIMHBI — OBJIAJICHUE CUCTEMOMN MPAKTUYECKUX YMEHUN U HaBBIKOB, 00eC-

MEYMBAIOIIMX COBEPIIEHCTBOBAHHE MCUXO(PU3NUYECKUX CIIOCOOHOCTEH; pa3BUTHE CIIOCOOHOCTEN
UCTIONIB30BaTh Pa3HOOOpa3Hble (GopMBI (PU3MUYECKON KYJIBTYPBI, CIIOPTAa M TYPHU3Ma ISl COXpaHe-
HUS ¥ YKPETUIEHHs CBOETO 3/I0POBbS U 3/I0POBbsI CBOUX OJM3KUX B MOBCEIHEBHON KU3HU U MPO-
(dheccuoHaIbHOM AESITEIBHOCTH; (OPMHUPOBAHNE MOTHBAIIMOHHO-TIEHHOCTHOTO OTHOIIEHUS K (hU-
3UYECKOU KYJIbTYype, (PU3HMUECKOMY COBEpIICHCTBOBAHUIO M CAMOBOCIIHMTAHMIO, YCTAaHOBKAa Ha
3JIOPOBBI 00pa3 KHU3HH, 00yUeHHE TEXHHYECKHUM W TAaKTUYECKHM IMPHEMaM OIHOTO W3 BUJIOB
criopra.

2. B pe3yabTaTe H3y4YeHHUs IHCUMILIMHBI 00y4aloLuiicsl 0 mporpamme 0akajaaBpu-
aTa J0JIKeH:

Obnaoams crnenyromuMu o0mekynsTypHbiMH (OK) koMneTeHuusIMu:

—  CIOCOOHOCTH K caMOOpraHu3aiuu u camoobpaszosanuio (OK-7);

—  CHOCOOHOCTH MCHOJB30BaTh METOMBI U CpPeACTBa (PU3NUYECKONM KYIbTYphl A oOec-

NeYeHHs TIOJTHOLICHHOM COLUabHOM U npodeccnonansHoi nestenpHoctd (OK-8).

3nams:

—  HAYYHO-TIPaKTHYECKHE OCHOBHI (PU3NYECKOU KYJIbTYPHI U CIIOPTA;
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—  COIMAaJIbHO-OMOJIOTHYECKNE OCHOBBI (PU3MUYECKON KyJIBTYPHI U CIIOPTA;

—  BJIMSHHE O3[JOPOBUTENBHBIX CUCTEM (PU3NYECKOTO BOCIUTAHUS HA YKPEIUIEHUE 3]10-

POBBS, TPOPUITAKTUKY MTPOPECCHOHATBHBIX 3a00JIEBAaHUI M BPEIHBIX MPUBHIYCK;

—  cIoCcOObI KOHTPOJISL U OLEHKH (PU3MUYECKOTO Pa3BUTUSA U (PU3HMUECKON MOArOTOBJIECH-

HOCTH;

— IpaBWJIa U CIIOCOOBI MJIAHUPOBAHUS MHAMBUYAJIbHBIX 3aHATHH Pa3IMYHON LeJIeBOH

HaIIPaBJIEHHOCTH;

— cnoprusHble Tpaguuuu MXTHU-PXTY um. /I.1. Menneneesa.

Ymems:

—  BBIIOJHATh UHAUBUAYAIBHO MOJOOPAaHHBIE KOMILJIEKCHI 110 (PU3HMUECKON KyJIbType U

Pa3IMYHbIM BUIAaM CIIOPTa;

—  OCYUIECTBJISITh CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETO OpraHu3Ma M cOoOJ0JaTh mpa-

BUJIa TUTMEHBI U TEXHUKHU 0€30M1aCHOCTH;

—  OCYULIECTBJIATH TBOPYECKOE COTPYIHUUYECTBO B KOJJICKTHBHBIX (popMax 3aHIATUN (u-

3U4ECKOU KYJIbTYPOU U CIIOPTOM;

—  BBINOJHSTH IPUEMBI 3aLIUTHI U CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemy:

— CpencTBaMHM M METOJAaMHU YKpEIUICEHUS WHAWBUIYAIBHOTO 370pOBbS, (PU3NYECKOTO

CaMOCOBEPILIEHCTBOBAHMS;

—  JIOJDKHBIM YpOBHEM (U3UYECKON MOATOTOBIEHHOCTH, HEOOXOAMMBIM IS Kade-

CTBEHHOT'0 YCBOCHMS MPO(ECCHOHANBHBIX YMEHUN M HaBBIKOB B Ipolecce OOy4YeHHUs B

By3€, JUIsl 00ecredeH sl MOJHOLIEHHON COMaIbHON U NpOo(eCCUOHAIbHON AeATEeIbHOCTU

1ocje OKOHYaHHs yueOHOT0 3aBe/IeHHS;

—  TEXHUYECKUMU U TAKTUYECKMMU HaBbIKAMH B OJJHOM U3 BUJIOB CIIOPTA.

3. KpaTkoe coep:kanue AU CUUIINHBI

Kypc aucuunnuasl «/1eKTHBHBIC TUCHHUILVIMHBI M0 (PM3MYECKOH KYyJbType U CIOp-
Ty» peajlu3yeTcsl yepe3 BapHaTUBHbINA KOMIIOHEHT (3JIEKTUBHBIN Moynb) 328 akaj. yacoB / 246
acTp. yacoB (BHJI CIIOPTA IO BBIOOPY CTYAEHTA), B 3aU€THBIC €IMHUIIBI HE IEPEBOIUTCS, SABISETCS
00s3aTeNbHBIM ISl UCTIOJIHEHUS TIPU OYHOUL (hopme 00YUeHUs..

[IporpamMma paccuMTaHa Ha M3y4Y€HUE AUCHUIUIMHBI «JJIeKTHBHbIC NTHCHHUILUIMHBI 110
(pu3uyeckoii KyJbType H CHOPTY» B T€UEHHE LIECTH CEMECTPOB U IpeJIoJiaraer, 4ro odyua-
IOIIHMECs UMEIOT TEOPETHUYECKYIO MOATOTOBKY B 00J1aCTH AUCUMIUIMHBI «Du3nyeckas KyJabTypa u
CIOPTY, 3aKaHYMBAECTCS 3a4E€TOM B KOHIIE KaXXJ10ro cemecTpa. KoHTpob ycreBaeMocTH CTyAeH-
TOB BEAETCS 10 IPUHATON B YHUBEPCUTETE PEUTUHIOBOM CUCTEME.

IIpakTuyeckue 3aHATHS.

[IpakTudeckuii pa3en mporpaMmbl peaau3yercsi Ha y4eOHO-TPEHUPOBOYHBIX 3aHATHAX B
y4eOHBIX TPyMIax 1mo oluiei pusndeckoit NoAroToOBKE WIH MO BHIOPaHHOMY BUY CIIOPTA.

[IpakTHdeckue 3aHATUS TTOMOTAIOT MPUOOPECTH OIBIT TBOPUECKOH NMpaKkTHYECKOW mes-
TEIbHOCTH, PAa3BUBAIOT CAMOCTOSITENIbHOCTh B (PU3NYECKOM KYJBTYpE U CIOPTE B LIENAX JOCTH-
XKEeHUs (PU3NUYECKOTO COBEPIICHCTBA, MOBBIIAIOT YPOBEHb (DYHKIIMOHAIBHBIX U JBUraTEIbHBIX
CIOCOOHOCTEH, HAMPABJICHHO (DOPMUPYIOT Ka4eCTBA U CBOMCTBA JIMIHOCTH.

[IpakTrdeckuii pa3aen BKIOYaeT B ceOs moapasiensl: o oouiel pusnyeckon moaroTos-
ke (ODII) u cnenuanbHoOM pusnueckoit noaroroske no Bujaam cropta (COII).

Y4eOHO-TpEHUPOBOYHBIE 3aHATHS 0A3UPYIOTCS Ha MIMPOKOM HCIOJIb30BAHUU TEOPETHYE-
CKHX 3HAHUN M METOAMYECKHX YMEHUMU, HAa MPUMEHEHUHU Pa3HOOOpa3HbIX CPencTB (pu3nuecKoi
KyJbTYpBI U CIIOpTA.

VYnensercs BHUMaHUE BONPOCAM TMPOBEJCHUS COPEBHOBAaHUU (IIpaBUjIa COPEBHOBAHUH,
cucTeMa pO3BITPHILICH, orpeiesnienue nodeaureneid, 000py0BaHIE U MHBEHTAPb).

KpurepreM ycnemHocTH OCBOEHUsI y4eOHOro MaTepHaia SBJISIETCS SKCIEepTHasl OLEHKa
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IpenojaBaTess, YUUTHIBAIOILAS pecyIapHOCHb NOCeUujeHUs 00a3amenbHblX Y4eOHbIX 3aHAMUL,
BBITOJIHEHHE YCTAHOBJICHHBIX HA JAHHBIA CEMECTP KOHTPOJIbHBIX HOPMATHUBOB (TECTOB) OOIIEH
(Gu3n4ecKoil ¥ CIOPTUBHO-TEXHUYECKOH MOATOTOBKM JUIsl OTAEIBHBIX TPYII PA3JINYHOM CrOp-
THBHOU HAIIPaBIECHHOCTH.

Mopayas 1. OcHOBBI MOCTPOEHHUSI 0310POBUTENbHOIl TPpeHHMPOBKHU. Teopermyecko-
MeTOANYEeCKHEe OCHOBBI (U3HYECKOH KYAbTYPBI H CIIOPTA.

1. O3I[Op0BI/ITCJ'II>Ha${ HaIpaBJICHHOCTb — KadK BaKHCHUIITHI MMPUHLOUIT CUCTCMBbI (1)I/ISI/I‘ICCKOFO
BocnuTanus. OCHOBEI MMOCTPOCHUA O3H0p0BI/ITCJIBHOﬁ TPCHUPOBKH.

2. CDHSKy.TIBTypHO'OS,Z[OpOBI/ITeJ'IBHBIe METOJHUKU U CUCTCMBI.

3. OI.[CHKa COCTOSIHHUA 310POBbA U (I)PBPI‘ICCKOﬁ IOATOTOBJICHHOCTH 3aHUMAIOIINXCA (I)I/I3I/I-

YECKOU KyJIbTYpOH U CIIOPTOM.

Mopayas 2. /IBurarejibHble BO3MOKHOCTH YeJI0BeKa — BOCIIUTAHUE (PU3MYECKHX Ka-
yecTB. BOCK I'TO.
1. IlosBnenue u BHeapenue komiuiekca I'TO
2. Bocnutanue ¢usnueckux kadecTB 0Oydaromuxcsi (OTAEIbHbIE KaUECTBEHHbIE CTOPOHBI
JIBUTATEIbHBIX BO3MOXKHOCTEH YEJIOBEKa).

Mopayas 3. MeToanka OpraHu3anuyi ¥ NPOBeJACHHUS CIIOPTHBHBIX COPCBHOBAHMI U
(pU3KYJIBTYPHO-MACCOBBIX MEPONIPUATHHI.
1. XapakTepucTUKa CIOPTUBHBIX COPEBHOBAHUM U (DU3KYJIBTYPHO-MACCOBBIX MEPOIPUITUH.
2. ®enepanbhblil 3akoH 0T 04.12.2007 Ne 329-®@3 «O ¢usnueckoit KyabType U CIOPTE B
Poccuiickoit denepannny». Opranuszaiusi CHOPTUBHBIX MeponpusThil. VIHBEHT-MEHEI)KMEHT B
CIIOpTE.
3. OcHoBHBIC MOHATHS 3THKH criopta. Fair Play. [Ipoduiaktuka HapyleHHid CIOPTUBHON
»THKH (00opbOa ¢ momuHroMm B criopte). BAJIA.

4. O0beM y4eOHOH TUCHUIJIMHBI (BAPUATUBHbIN KOMIIOHEHT)

Bcero B CemecTphbl
Bun yuebHol paboThl aKaJeMm. I I Il v
qJacax
O01as Tpya10€eMKOCTh JUCHUTILTHHBI MO 328 56 92 90 90
Y4eOHOMY IIAHY
KonTakTHas padora — ayauTopHbIe 3a- 192 32 64 64 32
HATHA:
[TpakTnueckue 3anstus (113) 192 32 64 64 32
CamocrositesibHas padora (CP): 136 24 28 26 58
By MTOroBoro KOHTpoJIs: 3aver | 3auyer | 3auer | 3auer
Bcero B CemecTtpbl
Bun yuebHoit paboThl acrtp. | I Il v
qyacax
O01mas TPy10eMKOCTh JHCHUIIJIMHBI 110 246 42 69 675 | 675
Y4eOHOMY IJIAHY
KonrTakTHas paGora — ayiuTopHbIe 3a- 144 24 48 48 24
HATHA:
[Ipaktuueckue 3ausarus (113) 144 24 48 48 24
CamocrosiTesibHas pa6ora (CP): 102 18 21 195 | 43,5
Buja uTOroBoro KOHTpoJIsi: 3auyer | 3auer | 3auer | 3auer
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4.4.3. IlucuunIuHbI BAPUATHBHON YaCTH (AMCUMIIMHBI IO BHIOOPY)

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«BbIYHCINTEIbHASI MATEMATHKA B TEXHOJIOTHM MATEPHAJIOB U NPHUOOPOB JIeKTPOHHOI
TeXHUKH ¥ HaHod1ekTpoHukn» (b1.B./[B.01.01)

1. Hesn u 32124 AUCHUTITTHHBI

Heap mporpaMmbl: Hay4YUTh CTYJIEHTOB TEOPETHUECKUM 3HAHUSM U MPAKTUYECKUM
YMEHHUSAM U HaBBIKAM HCIOJb30BaHUSI COBPEMEHHBIX MAaTEMATUUYECKUX METOJIOB C IPUMEHEHUEM
naketa Marematudeckux nporpamm MATLAB st pemeHust mImpoKoro Kpyra 3aja4 BeIYHCITH-
TEIbHONU MaTEeMATHKH.

enpro HacTOsIIIETO Kypca SIBISETCS OOydYeHHE ClylIaTtesied COBPEMEHHBIM METOJaM
pacyeToB, pacYeTHBIX MCCIIEIOBAHUM, aHATN3a, ONTUMHU3ALMH MIPOLIECCOB MHKEHEPHBIX 3a7ay C
HCIIOJIb30BaHUEM MaKeTa MareMaruueckux nmporpamm MATLAB
2. TpedoBaHus K pe3yJbTaTaM OCBOEHUS TUCIHIIHHBI

N3ydyenue nucuMIUIMHBL MPU MOAroToBKe Mo HampasieHuto 18.03.01 «Xumuueckas

TEXHOJIOTHS» MO MporpaMMme OakanaBpuaTa « XMUMUYECKasi TEXHOJOTUSI MaTePHAIOB U MPUOOPOB
AJICKTPOHHOW TEXHUKH M HAHODJIEKTPOHUKH» CIIOCOOCTBYET (POPMHPOBAHUIO CICAYIOMIUX KOM-
METCHIUI:

IIpogheccuonanvruix:
CIIOCOOHOCTBIO MPOBOJUTH aHANIU3 CBHIPhS, MATEPUAIIOB M TOTOBOM MPOIYKIMH, OCYIIECTBISATH
otieHKy pe3yibTaroB ananu3a (I1K-10);
CITOCOOHOCTHIO TUIAHUPOBATh U MPOBOANTH (PU3MUECKUE U XUMHUYECKUE SKCTICPUMEHTHI, TTPOBO-
JTUTh 00pabOTKy MX PE3yJbTaTOB U OLIEHUBAThH MOIPEUIHOCTH, BBIBUTATh TMIIOTE3bl U yCTaHAB-
JUBATh TPAHUIIBI UX MPUMEHEHUS, IPUMEHATh METOAbl MATEMATUYECKOIO aHAJIM3a U MOJIEIIUPO-
BaHMsI, TCOPETUUECKOTO M IKCIIepuMeHTanbHoro uccienosanus (I1K-16);

B pesynbrare uzydeHus: AUCIUIUIMHBI CTYACHT JIOJDKEH:

3uamo:
(U3UKO-XMMHYECKHUE U XUMHUKO-TEXHOJIIOTUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS TIPOIECCOB
M3MEHEHUS arperaTHOTO COCTOSIHUS Mapo(Ta30)-KUAKOCTHBIX CUCTEM, PEAKTOPHBIX MPOIECCOB U
OCHOBHBIX IIPOIECCOB Pa3IeNeHUs XUMHUUECKON TEXHOJIOTHH;
METO/bI U AITOPUTMbI KOMITIBIOTEPHOTO MOJIETUPOBAHUS OCHOBHBIX MPOLECCOB XMMUYECKOM
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUYECKUX TTPOU3BOJICTB,;
MPUHITUTIBEI IPUMEHEHHS METOJIOJIOTHH KOMITBIOTEPHOTO MOJICITMPOBAHUS XUMHUKO-
TEXHOJIOTMYECKUX MPOIECCOB MPHU aBTOMATU3UPOBAHHOM MPOEKTUPOBAHUU U KOMITBIOTEPHOM
yIpaBICHUU XUMHYECKUMHU TTPOU3BOACTBAMHU.
Ymemo:
pemaTh 3a1a4d KOMIBIOTEPHOTO MOJICIUPOBAHUS MTPOIIECCOB Mapo(ra3o)->KUIKOCTHBIX PaBHOBE-
cuii, abcopOIMu, TUCTUIUISAINHN, PEKTU(UKAIIUN U )KUIKOCTHON IKCTPAKIIHH;
MPUMEHSTD MOJTy4YeHHbIE 3HAHUSI IPU PEIICHUH MTPAKTUUYECKUX 33]]a4 KOMITBIOTEPHOTO MOIEIH-
POBaHUsI OCHOBHBIX MPOILIECCOB XUMUUYECKOW TEXHOJIOTUH U TEXHOJIOTMUYECKUX CXEM XUMUYECKUX
MIPOU3BOJICTB.
Bnaoemo:
METOJaMH MPUMEHEHUS CTaHAAPTHBIX MaKeTOB MpuKiIaaHbIX mporpamm (IITIIT) u makeTon
Monenupytomux nporpamm (IIMII) ans MmonenrpoBaHUs OCHOBHBIX MPOIIECCOB XMMHUECKOM
TEXHOJIOTHH U TEXHOJIOTHYECKUX CXEM XUMUUYECKHUX MTPOU3BOCTB.
3. KpaTkoe coaep:kanue TUCHUTIIAHBI

Beenenue. Llenn u 3amaun kypca. Kparkuii uCTopryeckuii O4epK pa3BUTHsI OTEYECTBEH-
HOM 1 3apy0eXKHON BBIUMCIUTENbHOM MaTeMaTHKU. OCHOBHBIE STalbl Pa3pabOTKU U pealn3aiuu
AJITOPUTMOB Ha KOMITBIOTEPAX.

Moayas 1. BeruucaurenbHass matemaTuka. OCHOBHbIE ITAMNbI: pa3padoTka U pea-
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JU3anus AJIrOpuTMOB Ha KoMmblOTepax. Cucrema komnbloTepHoil Matematuku (CKM)
MATLAB nist pemieHust 3a1a4 BbIYHCJIUTEILHON MaTEMaTUKH.
Tema 1.1. Co3nanue M-nporpaMm U OCHOBHbIE 0NepaTOpPbl M-3bIKa IPOrPAMMHUPOBAHUS
MATLAB. BapuanTsl cTpYKTYpBI nporpamm Ha MATLAB.
Opranuzanus pabodero crosa Desktop Layout;
Ocuosubie onepanuu B Command Window;
OcHoBuele oneparuu B Editor;
JluHeiHO opraHu30BaHHas MporpaMMa (aJirOpUT™);
BeTBiieHHs C OTHUM YCIIOBHEM, HECKOJIBKMMHU YCIIOBHSMHU, BIIOKEHHBIE, CO CITUCKOM YCIIOBHH. if,
switch; noruueckue oneparmu and, or, not;
[UKJIBI CO CUETYUKOM, C TPEAYyCIOBHEM, C IOCTYCJIOBHEM, C IMPEPhIBAHUEM IIOJHBIM U
IpephIBAHUEM YAaCTUYHBIM, C 33JaHHBIM IIarOM CUETYHKA, C OTAEIBHBIM OTCYETOM HTEpaluii;
for, while, break, continue; ¢ BbeI30BOM (yHKIHI; ¢ IuaioroMm ¢ mnoJjs3oBareaem B Command
Window u B crieliuaabHbIX THATOTOBBIX OKHAX;
Tema 1.2 CTanaapTHble 1 HeCTAHAAPTHbIE (DYHKIUH M-si3bIKa IPOrPAMMHMPOBAHUA M_0OC-
HOBHbIE pemaTean (Solvers) MATLAB.
Oyukiuu ¢ rpadrUUeCcKUM BEIBOIOM pe3yabTaToB; plot, subplot, surf, mesh, polar;
OyHKIIMY ¢ YUCIOBBIM BBIBOJIOM pe3ysbraTtoB B Command Window;
OYHKIINH C 3aMUCHI0 PE3YJIbTATOB B (Paili;
OYHKIINH, BIOKEHHBIC B TNIABHYIO (DYHKIIUIO;
OYHKINUU C IEPEMEHHBIM YHUCIIOM apTyMEHTOB;
OYHKIINH, BBEI3BIBAIOIIHE IPYTYIO (PYHKIIHIO, UMsI KOTOPOU MEpelaHO KaK apTryMEeHT;
Mogayas 2. Bektopbl 1 MmaTpunbl. CuctemMa JIMHEHHBIX aJredpandecKux ypaBHeHuUil
(CJIAY).
Tema 2.1. OOpaTHas MATPULIA. YMHOKEeHHE MATPHIL
Omnepatop inv;
Omneparops! Strcat, int2str, numa2str;
Omneparops! length, min, max, mean, sort;
Omneparops! dot, tril, triu, eye, zeros, ones, diag;
Omnepatopsl rand, linspace, logspace, repmat;
Omnepatops! Size, det, trace, norm;
Tema 2.2. Metoa I'aycca. MeTox NPOCTBIX UTEPALMIA.
Omnepatopsr linsolve, rank, eig;
Tema 2.3. O0YCJIOBJIEHHOCTh cucTeMbL. UnC10 00YCI0BJIEHHOCTH.
Omnepatopsl cond, rcond;
Moayas 3. O6padoTka pe3yabTaTOB U3MepeHHsl OAHOM BeJnuuHbl. [Ipndaunxkenne
GyHkumnu
Tema 3.1. Kputepuii CTbl0/1€HTA.
Omnepatops! polyfit, polyval,
Tema 3.2. AnnpokcuManus.
Omnepatop Isqcurvefit;
Tema 3.3. UnTepnosiums.
Omneparops! interpl, linear, spline, nearest;
Mopnyasb 4. UncieHHOe HHTETPHUPOBAHHE
Tema 4.1. MeToabl IPAMOYT0JIbHUKOB
OmnepaTopsl SUM, mean;
Tema 4.2. MeToabl Tpaneuui
Onmneparop trapz;
Tema 4.3. Meroa Cumincona

109



Omnepatop quad, int;
Tema 4.4. Metoa HeloToHa-KoTteca 8 mopsinka
Omnepatop quads;

MonayJb 5. YpaBHeHHe ¢ OTHUM HeNM3BeCTHBIM
Tema S5.1. MeTo/ ie/ieHUs IONQJIaM
Omnepatopsl conv, deconv, polyval, polyder;
Tema 5.2. MeToa KacaTeJbHbIX
Omnepatopsl roots, poly, fzero;

Mopayasb 6. CucreMa HeJIMHEHBIX YPABHEHMIA
Tema 6.1. Meton Helotona-Padcona
Omnepatopsl solve, diff, subs;
Tema 6.2. MeToa IPOCTBIX UTEPALIMIA.
Omneparopst simplify, collect, pretty;

Mopayas 7. OnHOMepHasi ONTUMH3ALHA
Tema 7.1 MeToabl 0IHOMEPHON ONTHUMH3ALMHA
Omneparopst fminbnd,;

Moayas 8. MHoroMepHasi ONTUMM3ALMS
Tema 8.1 MeTobl MHOrOMEPHOH ONITUMHM3AUMH
Omneparopst fminsearch, linprog, fmincon;

Moayas 9. Iuddepennuaibabie ypaBHeHUs

Tema 9.1 Metoabl pemiennsi 1uddepeHHAILHLIX YPABHEHUIA.

Omnepatops! dsolve, diff;

3akiaroueHne. 3aKIIIOUYNTEIIHLHAS JICKIOUA 110 IOABCACHHUIO UTOI'OB KypcCa.

4. O0beM AMCUMILIMHBI M BUAbI Y4e0HOil padoThl

Bun yueOHo# paboTh

B 3aueTHBIX equ-

B akagemuueckux

HHIIAX gacax
Oo6masi Tpy10eMKOCTh TUCIHIIJIHHbI 3 108
10 y4eOHOMY IUIAHY

KonTtakTHasi pa6oTa — ayIMTOPHBbIE 3AHATHS . 0,89 32
JlabopaTtopHsie paboTs (J1ab) 0,89 32
CamocrositesibHas padora (CP): 2,11 76
IToaroroBka K 1a00paToOpHBIM paboTaM 1,055 38
CaMocCTOsATeIbHOE U3YUYCHHE Pa3/IeNIOB Kypca 1,055 37,8
KonTtakTHas camocTosiTenbHas paboTta 0,2

Bua konTpoJs:

3auer

Bun yuebHoi paboThl

B 3aueTHBIX equ-

B acTtpanomuue-

HUIIAX CKHX Yacax
O01mas TPyA0eMKOCTh THCIMIIJIMHBI 3 81

1o y4eOHOMY IJIAHY

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 0,89 24
Jlaboparopusie paboTs (J1ad) 0,89 24
CamocrositesibHas padora (CP): 2,11 57
[ToaroToBka K 1a00paTOpHBIM paboTam 1,055 28,5
CaMoCTOSATeIbHOC U3YUYCHHE Pa3/IeNIOB Kypca 1,055 28,35
KonTakTHas camocTosiTenpHas paboTa 0,15

Bujx koHTpOJIS:

3auer

AHHOTanus padoveil NPOrpaMMbl JUCHUNIMHBI
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«/Iuckpernas matemaTuka» (51.B./1B.01.02)

1. leau u 3aga49u AU CHMIIJIMHBI

Hesabro IHCHMIVIMHBI SIBJIETCS GOPMHUPOBAHNE Y CTYAECHTOB CUCTEMbl OCHOBHBIX IOHS-
TUH, HUCIIOJIb3YEMBIX JJISl MOCTPOEHUS BaXKHEHIIMX MAaTEMAaTUYECKUX MOJEJEH, U MaTeMaTuye-
CKHX METOJOB JUIsl OITUCAHMsI Pa3JIUYHBIX ITPOLIECCOB.

2. TpeGoBaHus K pe3yJbTATAM OCBOCHUSA TN CHUTIINHbBI

N3yuenue kypca JIUCKpeTHON MaTeMaTUKU IIpU OATOTOBKE OakaaaBpoB 110 HaIlpaBJie-
Huto 18.03.01 Xumuueckas TexHOJ10THsA, NPOPHIb « XHMHYECKAasi TEXHOJIOTHSI MaTePHAJIOB
U IpUOOPOB JIEKTPOHHOI TeXHMKH U HAHOYJIEKTPOHUKH» CIIOCOOCTBYET IPUOOPETEHUIO
CJIEIYIOIIMX KOMIIETEHLIUN:

2.1. IlpodeccronanbHble:

- CIOCOOHOCTBIO IPOBOJUTH aHAIIU3 CHIPbsI, MATEPHAJIOB U TOTOBOM MPOAYKILIUH, OCYIIECTBIATH
orieHKy pe3yiabTaroB ananu3a (ITK-10);

- COCOOHOCTBIO TNIAHUPOBATH U MPOBOAUTH (PU3UUECKUE U XUMUYECKHE SIKCIIEPUMEHTBI, IPOBO-
JTUTh 00pabOTKy UX pe3yJIbTaTOB U OLEHUBATh MOIPELIHOCTH, BBIIBUTaTh TUIIOTE3bI U yCTaHaB-
JIMBaTh PAHMLIBI MX IPUMEHEHNUs, IPUMEHATh METO/Ibl MATEMAaTUUYECKOIO aHAJIN3a U MOJIEIUPO-
BaHMsI, TCOPETUUECKOTO M IKCIIepUMeHTanbHOro uccnenaoBanus ([1K-16).

B pesyabTrare n3y4eHust JMCOMILIMHBI CTYACHT JOJI/KEH:
3HATh!
-OCHOBHBIE IOHATHS U METOJbl AMCKPETHOM MaTeMAaTHKH, MAaTEMATUYECKUX METOJOB PELICHUS
npodeccuoHaNbHBIX 3ajau.
yMeTb:
- IPUMEHATh MAaTEMaTUYECKUE METO/IbI IIPU PELLIEHUH TUIIOBBIX IPO(ECCUOHATIBHBIX 3aay.
BJIAJICTh.
-METOJaMH TOCTPOCHHUSI MaTeMaTHUYeCKON MOJEeNH TUIIOBBIX MPO(ECCHOHANBHBIX 3aJady U CO-
JEpKATEIbHON NHTEPIPETALIMH OJTYYEHHBIX PE3YJIHTATOB.

3. Kpartkoe cogep:xanue JTUCUMILIUHBI:
4 CEMECTP

1. Beenenne.

Ponp  nmuckperHol MareMaTMKM TpU  pa3pabOTKe W OKCIUTyaTallud  XHMMKO-
TE€XHOJIOTMYECKHUX CHCTEM.

2. DJIeMeHThI TeOPMU MHOKECTB U ajiredpanyeckue CTPYKTYypbl.

BBenenue B AUCKpEeTHYIO0 MaTeMaTHKY. Posib TUCKpeTHON MaTeMaTHKH MpU pa3paboTKe U
HKCIUTyaTalll XUMHKO-TEXHOJOTHUECKUX CUCTeM. MHOXecTBa, OTHOLIEHUsI U (QyHKIMHU. 3aja-
HUE MHOXECTB U OCYyIIeCTBIIEHUE onepauuii Haa HUMU. CriocoOb! 3aianusd. Onepanuu o0benu-
HEHUS, [IEPECEUEHNUs, PA3HOCTH, JIONIOJHEHUS U IeKapTOBa MPOU3BEAEHU. AKCMOMAaTHKA TEOpUN
MHOecTB. AnreOpa Kantopa. Munumu3zanus npeacraBieHuil MHOXKeCTB. J{uarpammel Diinepa-
Benna. bunapusie otHomenust. Crioco0sl 3aanus OuHapHBIX oTHOUIeHUH. CBOMcTBa OMHAPHBIX
oTHomIeHUH. Pa3ouenus. OTHOIIEHUSI SKBUBAJIEHTHOCTU M mopsiika. [IpencraBieHue N-apHbIX
OTHOLICHUH OMHapHBIMH. Anrebpa oTHomeHud. OyHkuuu. MHBEKIUS, CIOPBEKIMA U OMEKIIHUS.
Anreb6panueckue cTpykTypsl. Ilomyrpynmnel. Monounsl. I'pynmel. [Hoarpynmel. Luknuueckue
rpynmnsl. 'pynmsl nojactanoBok. M3omopdusm rpynn. CmexHble kinaccel mo noarpymmne. Hop-
ManpHble nenurtend. @akrop-rpynnel. Konbna: onpenenenuns, cBorcTsa, npuMepsl. [Tomns.

3. DJieMeHTHI Teopuu rpagos.

I'padbl. 3amanue u xapakrepuctuku rpadon. Buabl rpados. Ilonrpadsr. Matpuriibt
CMEXHOCTH U MHUUAEHTHOCTH. Ctenenu BepimnH. Mapuipytsl Llenu. Lukisl. Paccrosiue mex-
ny BepmmHamu. /luamerp u paguyc rpada. YHapHbIe U OuHapHbIe onepanuu Haa rpadamu. Jlo-
nojgHeHue rpada. Ynanenue u goO6aBiIeHHE BEpLIMH. Y aneHue u godasneHue pedep. OTox-
nectBieHue BepmuH. Pacmeruienne BepmmH. OO0benuHenue rpados. Ilepecedenne rpados.
KomnonenTs! cBsi3HOCTH. MocThl. Beprmnnas u pedepHast cBsi3HOCTh. CBS3HOCTh OPUEHTHPO-
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BaHHBIX I'padoB. AJNTOPUTM BBIYUCICHHUS CBSI3HOCTH. BHYTpeHHssS yCTOWYMBOCTH. BepmmHaHOE
YuCI0 He3aBHUCUMOCTH. PeGepHoe uncio He3aBHCHMOCTH. BepmmHHOE M peOepHOE MOKpHITHE
rpada. Baemnsis ycroitunBocTh. BepmmHHOe 1 pedepHOe Yncio BHENHEH ycTonunBoCcTH. [{uk-
JBl U pa3pe3bl. DWIEPOBHI IUKIBL. [ aMUIBbTOHOBBI HUKIEL. [lmaHapHOCTH M yKiagka rpados.
['panu miiockoro rpada. Packpacka rpadoB. Xpomatudeckoe yucio. [ unmoresa 4eThipex Kpacok.
Hepesbs. Onpenenenusi. CroiictBa. Teopema Konu. dynaamenTtanbHas cuctema ukioB. OcToB
HAaMMEHBILIETO Beca. YIOPsIOYEHHBIE epeBbs. buHapHble nepeBbs. JlepeBbsi COPTUPOBKU. AJl-
TOPUTM I[IOMCKa B JIEPEBE COPTUPOBKH.

4. byaeBbl GpyHKIHMH.

Anre6pa noruku. bynessl ¢pyHkiuu. CriocoObl 3agaHus. byneBbl QyHKIMH OJHON U ABYX
NEPEMEHHBIX U UX cBoiicTBa. @opMyiibl OyneBoit anredpsl. OCHOBHBIE 3aKOHBI OyJIeBOM aireo-
pbl. DKBUBANIEHTHOCTH (popmyd. [Ipuniun nBoiictBeHHOCTH. COBEpIICHHBIE NU3bIOHKTUBHBIE U
COBEpUICHHbIE KOHBIOHKTUBHbIE HOpMaibHble (opMbl. CHCTEMBI 3JIEMEHTAPHBIX OYJIEBBIX
byskuil. OYHKIIMOHATBHO TMOJHBIE CHUCTEMBI DJIEMEHTapHbIX OyneBbiX GyHKIW. [Ipumepst
(YHKIIMOHATBHO MOJHBIX 0a3ucoB. BaxHelme 3aMKHYThIE Kiacchl. TeopeMa o (pyHKIIMOHAIb-
HOU monHoTe. MuHuMm3aus OyneBbix (pyHkumii. CokpailieHHasi, TYMUKOBas U MHUHUMaIbHas
dopmel. Kapter Kapro. Meron couetanus uHaekcoB u metoj Kyaiina. MuHuMM3aius KOHB-
IOHKTHBHBIX HOpMaibHBIX (hopMm. OO30p MPHUIOKEHUN NUCKPETHOW MareMmaTuku. Pa3paboTka
3¢ (HEeKTUBHOIO MaTEMaTU4YECKOr0, MPOrPAMMHOI0, HH(OPMALIMOHHOTO U TEXHUYECKOIo obecrie-
YEHHsI HA OCHOBE METOJI0OB IUCKPETHON MaTEMaTHKH.

5. UcunciieHne BbICKa3bIBAHUI.

BBenenue B maremaTuueckyto JIOTUKy. KpaTkue cBeieHHs U3 UCTOPUM MAaTEMaTUYECKOU
jgorukd. Ponp MaTemMaTuyeckoil JIOTMUKM MpH  pa3paboTKe U O3KCIUIyaTallud XUMHKO-
TEXHOJIOTMUECKuX cucteM. DopMasbHble aKCHOMAaTUYECKHE cUCTeMbl. CHUMBOJIBI, BBIPAKEHMUS,
bopMmyiibl, akcroMbl. [IpaBuiio BbIBOJa, HETIOCPEICTBEHHOE CIIE/ICTBUE, BBIBOJ, TeopeMa. Jloruka
BbICKa3bIBaHMii. Jlornueckuii BoiBoJ. Akcuomsbl. [IpaBuio modus ponens. Teopema aeayKuuu u
npaBwio cwutoru3ma. IlomHora u HenmpoTuBopeunBocTh. HesaBucumocth axcuom. Pazpemin-
MocTh Teopuu. [Ipyrue akcnomatusanuu. [IpoBepka BEIBOIMMOCTH C MOMOIIBIO HCTUHHOCTHBIX
tabnui. CekBenmnuu ['enniena. Monens mupos Kpunke. Meton pesontoruii Poouncona. Meton
kiay3 Bonra. O6patHslit MmeTosr MacioBa (01aronpusTHeIX HAOOPOB).

6. UcunciieHue NpeUKATOB U HEYeTKAs JOTHKA.

Jloruka mpemukaToB. ABTOMAaTH3aIUsl JIOTUYECKOTO BBIBOAA. IlepemenHble, QyHKIUH,
TEpPMBbI, IPEAUKAThl, KBAHTOPHI, popMyJibl. O6macTh neicTBUs KBaHTOpa. CBOOOAHbIE U CBS3aH-
Hble NIepeMeHHble. MHTepIpeTay, paBHOCHIBHOCT. PacnioznaBanue obmiesHaunmoctH. [Ipo-
OyieMa pa3pemruMocTH. AKCHOMBI U NpaBuIia BbIBOJA MCUHUCIIEHUS MIPEeIUKaToB. Teopema neayK-
uuu. HenpoTtuBopeynBOCTh M MONHOTA. BhlHECEHHE KBAaHTOPOB M IMpeABApEHHAs HOpMalbHas
dopma. CkyneMOBCKHE CTaHAapTHBIE (GOpMBI. DpOPaHOBCKUN YHHUBEPCYM U Teopema IpOpaHa.
[ToncranoBka u yHudukanus. Metoa pesononuii u ero nogHora. CTpaTeruy METOJa PE30IIIo-
nui. J{n3proHkTel XopHa. [IpuHnmn normyeckoro mporpammupoBanus. HeueTrkne MHOXeECTBa.
Heuerkas noruka. IlosBnenue u cyth HeueTkocTu. @opmanuzanus HeueTkocTu. OyHKIMs npu-
HajJsIexKHOCTH. JIMHrBUCcTHYECcKas nepeMeHHas. Onepanuu HaJl HEYETKUMU MHOkecTBaMu. He-
yetkas apudmernka. Metoasl nedaszsuduxanmu. Heuetkue otHomeHusi. CTaHIapTHBIE HEYET-
Kue jorndyeckue onepanuu. Hedetkuii BeiBoJ. CTeneHNM MCTUHHOCTH M CTENEHH YBEPEHHOCTH.
Heuetkuii ananor MeTo1a pe30JIroLUMn.

7. Koneunnie aBToMaThl, MamnHbl Thropunra-Ilocra, ¢j10KHOCTH BHIYHCICHHIA.

DneMeHThl TeOpuHu aBTOMAaTOB. [IOHSATHE aBTOMAaTHOTO MpeodpazoBaHusi HHGOPMAITUU U
KoHeuHOTo aBTomaTa. CriocoObl 3a1anust aBToMaTtoB. ABToMatsl Mumiu u Mypa. [Iporpammuas u
afnmnapaTHasl peaju3alys aBTOMaTOB. DKBUBAJEHTHOCTh U MUHUMU3AIUS aBTOMATOB. MaIlluHbl
Trropunra-Ilocra. ®opmanuzanusi MOHATUS aITOpUTMa M (HOpMaTbHBIE MOJEITH aJTOPUTMOB.
Mammna ThropuHra: onpeaeneHus, CBOUCTBa, rpadsl nepexonoB. Mammuna Ilocra. IIporpamMmer
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st MmamiH. [Ipobiema pacmosHaBanus. [IpoGiema ocTaHOBKU. AJITOPUTMUYECKH HEpa3periu-
MbIe TpobOsemMbl. CII0KHOCTD aJrOpUTMOB. Mephl CI0XKHOCTH. BpeMeHHass 1 eMKOCTHAs CJIOXK-
HOCTb. ACUMIITOTHYECKAsI CIIOAKHOCTh, OPSAJIOK CII0KHOCTH, CIIOKHOCTh B CPEAHEM U B XyJILIEM
ciayuae. Tpyanopaspemmumelie 3aaaun. HegerepmunupoBannas mamuna Treropunra. Kiacesl P u
NP. NP-nonabie 3amaun. NP-moHOTa po6eMbl BEITOJIHUMOCTH (DOPMYIT JTIOTUKH BBICKA3bIBa-
Huil. O030p NMPHUIOKEHWI MaTeMaTHUYecKOW JIOTMKH. HarmpaBieHHsl MCIIOJNIb30BaHUS armmapara
MaTeMaTHYeCKOH JIOTHKH B 3a/layax npaktuueckoi nunopmaruku. Cnenudukanus u sepudpuka-
1Sl IPOrpaMMHO-aNapaTHBIX IPOEKTOB, JIOTHYECKOE MPOrpaMMHUPOBAHKE, TIOCTPOEHUE OHTO-
JIOTHUH, A3bIKH OOIIEHUSI HHTEJUIEKTYaJIbHbIX areHTOB.

4. O0beM y4eOHOH TUCIHIJIMHBI

B 3auerHpix enu- | B akamemuueckux

Bun yue6HO# paboTh

HUIIAX Jacax

O01as TPyA10eMKOCTb AU CHUTITHHBI 3 108
10 y4eOHOMY ILIAHY

KonTtakTHasi paboTa — ayAUTOPHbIE 3aHATHS: 0,89 32
JlaGopatopusie padotsl (JI1ab) 0,89 32
CamocrositenbHas padora (CP): 2,11 76
[ToaroToBka K 1ab0opaTopHbIM paboTam 1,055 38
CamocCTOsATeIbHOE N3YUYCHHUE Pa3/IesIoB Kypca 1,055 37,8
KonrtakTHas camocTosiTenbHas pabota 0,2

Bua koHTpoOJs: 3auer

B 3aueTHBIX equ-

B acrpanomuye-

By yuebHo# paboTh

HUIIAX CKHX Jacax

Oo6masi Tpy10eMKOCTh TUCIHIIJIHHbI 3 81

10 y4eOHOMY IUIAHY

KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 24
JlabopaTtopHsie paboTs (JIab) 0,89 24
CamocrositesibHas padora (CP): 2,11 57
IToaroroBka K 1a00paToOpHBIM paboTaM 1,055 28,5
CaMocCTOsATeIbHOE U3YUYCHHE Pa3/IeNIOB Kypca 1,055 28,35
KoHnTakTHas camocTosITenpHas padoTa 0,15

Bua kouTpoJs: 3ader

AHHOTAIUS padoyeil MPOrpaMMbl I CUUIJIHHBI
«XuMHYecKast KHHETHKA MOJyYeHUs] MATePHAJIOB 3JIeKTPOHHOi Texuukm» (B1.B./[B.02.01)
1. Ieap TMCHMIJIMHBI — OBJIAJICTh 3HAHUSIMU 00 OCHOBHBIX KHHETHYECKUX 3aKOHOMEp-

HOCTAX IMPOTCKAaHUA XUMHUYCCKUX IMPOLECCCOB, MMYTAX BBIABJICHUA MCTOAOB, ITO3BOJIAIOIINX YCTa-

HaBJIMBATh TPUPOAY CKOPOCTh-ONPEIEIISIONICH CTaINd U JeNIaTh BBIBOJBI O BO3MOXKHOM MeXa-

HU3MC pCAKINH, IOHUMATh POJIb KaTaJln3a IJid XUMHUYECKON TEXHOJIOTHU.

2. B pe3yiabTaTe u3ydeHusi Kypca «XUMUYEeCKasi KHHETHKA MOJy4YeHUs] MATEPHAJIOB
3JIeKTPOHHON TeXHUKH» CTYIEHT J0JIKEeH:
Obnadams crnenyromumu podeccuoHabHbiMU KomneTeHIusMu (I1K):

—  CIIOCOOHOCTBIO IUIAHMPOBATh W TPOBOIUTH (PH3MUECKUE M XUMHUYECKUE DKCIICPUMEHTHI,
MPOBOANTH OOPAOOTKY MX PE3yJIbTATOB U OI[CHUBATH MOTPEITHOCTH, BBIJIBUTATH THIIOTE3HI U
yCTaHABJIMBATh TPAHUIIBI UX IPUMECHEHUS, IPUMEHSTh METOJIbI MATEMAaTHYECKOTO aHATN3a U
MOJICITUPOBAHUS, TECOPETUICCKOTO M IKCIIEpUMeHTaIbHOTO rccieaoBanus (ITK-16);
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— TOTOBHOCTBIO MCIIOJIB30BATh 3HAHUS OCHOBHBIX (DPM3MYECKUX TCOPHUH UIS PEIICHUS BO3HU-
KaouX (U3HMUECKUX 3a7ay, CaMOCTOATENIBHOTO MpuoOpeTeHusl (U3NYEeCKUX 3HaHUH, A
MOHUMAaHMsI IPUHIIUIIOB pabOTHI MPUOOPOB U YCTPOICTB, B TOM YHCIIE BBIXOAALINX 3a IMpe-
JIeITbl KOMIIETEHTHOCTH KOHKpeTHOoro Hamnpasienus (ITK-19).

3nams:

— OCHOBHBIE KUHETUYECKHE 3aKOHOMEPHOCTH MIPOTEKAHUS XUMUUYECKUX PEaKIIUii;

— TEOpUH XUMHUYECKOW KMHETUKHU, IIyTH TEOPETUYECKOTO pacdyeTra CKOpPOCTEH XUMHUYECKHUX pe-
aKLMH U OrPaHUYEHMS B IPUMEHUMOCTH PACUETHBIX METO/IOB;

— OCHOBBI TeOpHH (POTOXUMHUECKUX M LEMHBIX pPeakluil, peakluuii B pacTBOpax. 0COOCHHOCTH
UX CTAQIUMHOIO NIPOTEKAaHUS U YCIOBUS OCYLIECTBIICHUS;

— OCHOBHBIE Y€pPTbl TOMOTE€HHOI'O ¥ I'E€TEPOTr€HHOr0 KaTajau3a, MPUYMHBI YCKOPEHUS XUMUYE-
CKOTO IIpolLecca B IPUCYTCTBUU KaTalu3aTopa.

Ymems:

— IPUMEHATh TEOPETUYECKHUE 3HAHUS U HKCIEPUMEHTaIbHbIE METOJIbl UCCIIEAOBAHMS (pu3mye-
CKOM XUMUH JUIsl PELLIEHUSI BOIPOCOB, BO3HUKAIOLUIUX IPU U3yUYEHUN KUHETHUKU XUMUYECKUX
peaKuuii;

— HaxXOAMTh CKOPOCTb U YCTaHABIMBATbH ITOPAIOK XUMHUECKON pPEaKLInN;

— INPOBOAMUTH AHAIU3 M KPUTHYECKH OLIEHUBATH IIOJYYECHHbBIE SKCIIEPUMEHTAJIBHBIE JIaHHBIE,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX OIBITOB.

Braoemy:

— 3HAHMUSAMU OCHOBHBIX 3aKOHOB XMMHUYECKON KMHETHKH, BIUSHUS Pa3IUUHBIX (PaKTOPOB (TEM-
1epaTypsbl, JaBICHUS, KaTaJIM3aTopa) Ha CKOPOCTh XMMHUUYECKOHN pEeaKlnu.

— KOMIUIEKCOM METOJIOB OIPEIEICHUS OPSJIKA U CKOPOCTH pEaKLnu;

— TOJIXOJaMH JJIsl yCTaHOBJICHHs JIMMUTHUPYIOLICH CTaJuy U MEXaHMW3Ma M3y4aeMOM XUMHUYE-
CKOM peaKiyH.

3. Kparkoe conep:xxanue Q1MCUUILIHHBI
Xumuyeckasd KuHeTHKa. CKOPOCTh XMMHUYECKOM pEakIMU, KOHCTAaHTa CKOPOCTH, MOPsI-

JIOK ¥ MOJIEKYJIIPHOCTD peakiuu. KuneTtrka HeoOpaTuMbIX peakiuii 1-ro, 2-ro, 3-ro u HyJI€BOTrO

nopsiakoB. JluddepeHnnanbaple ¥ MHTErpaibHbIe METOJbl ONpEAENCHUsS TMOpsSIKa PeaKiHH.

Cnoxuble peakuuu. [IpuHIMN HE3aBHUCHMOIO NMPOTEKaHMs 3JIEMEHTapHbIX peakuuid. OOpatu-

Mbl€, MapajuIeNbHbIE U MOCIEN0BATENbHbIE peakuuu 1-ro nopsaka. [IpuHun nuMmutTHpyromen

CTaJIUM TMOCJIEIOBATEIbHON XUMUYECKON peakuuu. MeTo1 KBa3uCTAIMOHAPHBIX KOHIEHTPALIH,

o0nacTe MpuUMeHeHus. BiusHue TemnepaTypsl Ha CKOPOCTh PeakIMU, MPUOIUKEHHOE MTPABUIIO

Bant-T'od¢a. YpaBuenue Appennyca, nuddepenimanbHas 1 HHTETpalibHble (OPMbI ypaBHEHUS.

OKcIoHEeHIabHas GopMa ypaBHEHHs AppeHuyca. DHEprusi akTHBAlMU M TNPeIdKCHOHEHIIH-

AJIbHBIN MHOKUTEIIb.

Teopun XUMHUYECKOW KMHETHKH: TEOPUs aKTUBHBIX COYJIApEHUH U TEOPHUS NEPEXOIHOTO
coctostaus TIIC (akTuBUpoBaHHOTO KOMILiekca). OcHoBHBIC ToJokeHUsT TAC, MEXaHU3M aKTH-
Bau Mosekyi1. Koncranra ckopoctu OMMoneKynsapHOi peakuun. OU3HUeCKUuil CMBICH MPeIdK-
CIIOHEHLIMAJIBHOTO MHOYKUTEJIS M SHEPTUU aKTUBAIIMU B paMKax TEOPUU aKTHUBHBIX COYJApEHUM.
Crepuyeckuii pakTop, HEOOXOIUMOCTh €T0 BBECHUS B KHHETHUECKOE YpaBHEHUE peakiuu. [lo-
CTOMHCTBA U HEJIOCTATKH TEOPUH aKTHUBHBIX COyAapeHHi. MexaHn3M MOHOMOJEKYJISIPHBIX T'a30-
BbIX peakuui B pamkax TAC. Cxema JIunnemana. Teopust nepexoaHOro COCTOSIHUS (aKTUBUPO-
BanHoro kommiekca) (TTIC unu TAK). OcuoBuble nonoxenus TIIC, kuneTnueckas cxema pe-
aKIMU. AKTUBUPOBAaHHBIM KOMIUIEKC U €ro cBOMCTBa. [I0BEpXHOCTH NMOTEHLMANBHON YHEPTHUU.
Koopaunara peakuuu, npopuib MyTH PEeakLUU, SHEPTUs aKTHBALMU. DHTANbINSA U SHTPOIUS
akTuBalMu. VcTonkoBaHHe MPEIIKCIOHEHIIMAIBHOTO MHOXKUTENS U CTepHUEcKoro (akropa B
paMKax TEOpHUHU NEPEXOTHOTO COCTOAHUA. JlIOCTOMHCTBA U HENOCTATKH TEOPHH.

DOTOXMMHUYECKHE peaKku. XUMHUYECKHEe U (HOTOPU3NUECKUE CTaTUH, BTOPUUHBIEC MPO-
neccol. Kunernka goroxumuueckux peakuuii. CeHCHOMIN3UPOBaHHbIE (POTOXMMUYECKHE PEaK-
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uu. LlenHele peakiuy, MEXaHU3MbI 3apOXKACHUS, Pa3BUTHUA U oOpbIBa Lenu. Hepa3BeTBieHHbIE
U Pa3BETBICHHBIC LICMHBIC pEaKUUU. BeposaTHOCTHas Teopus pa3BeTBICHHBIX peakuui. [Ipe-
JICNIbHBIC SIBJICHUS B LICTIHBIX PEaKUUsAX, HYDKHUNA M BEPXHHUM Ipenensl BocmuiaMeHeHus. . Oco-
OCHHOCTHU MPOTEKAHHUsI XMMUYECKHX peakiuii B pactBopax. Kierounsiit apdexr. Kunernueckas
cXeMa MpOTeKaHusi OMMOJIEKYJSIPHOM peakuuu B pacTBope. [IpenenbHble ciiydyan NpOTEKAHUS
peakimu. beictprie (audQy3MOHHO-KOHTpOIMpYEMbIE) peakuuu, AudQpy3noHHbIA npeaen KOoH-
CTaHTBl CKOPOCTH peakuuu. YpaBHeHue bpencrena-breppyma. KuHeTHka MOHHBIX peakiuil B
pacTBopax. BiusHue HOHHOM CHIIBI PACTBOpPA HA CKOPOCTh PEAKLUN C yd4acTHEM MOHOB. Makpo-
KuHeTHKa. Ponb quddy3un B KMHETHKE IeTepOreHHbIX peakuuid. Pa3nmuuHble pexxuMbl IpoTeKa-
HUS peakinii (BHEIIHAS KUHETHYecKas 001acTh; 00J1acTH BHEIIHEN 1 BHyTpeHHEN auddysun).

Karanu3s. 'omoreHHsiit ¥ reteporeHHbli katanu3. OCHOBHbIE 3aKOHOMEPHOCTH KaTaJIUTH-
YeCKUX peakiuuil. BausHue katanmszaropa Ha TEPMOJUHAMUYECKHE U KUHETUUECKHUE IIapaMeTpbl
peakunu. CeleKTUBHOCTb KaTalu3aTopa, KaTalUTU4YecKas aKTUBHOCTh. | OMOTr€HHBIN KaTayus.
CnuTHBIN 1 pa3eNbHbI MEXAHU3MbI KaTAIMTUYECKOIO IEHCTBUA. DHEPreTUYECKUE JUarpaMMbl
B3aMMOJICICTBUS peareHToB ¢ KaraiauzaTtopoMm. OOmumii u crennuyeckuil KUCIO0THO-OCHOBHOM
karanu3. Katanms koMiuiekcamu nepexofHsix meramuioB. depmenTtatuBHbli KaTanus. ['erepo-
TEeHHBIN KaTayn3. THUIbI TeTEPOTreHHBIX KaTaau3aTOPOB. 3aKOH JEHCTBYIOIIMX MOBEPXHOCTEH.
Kuneruka rereporeHHsIx peakuuid. Teopuu katanusa.

4. O0beM y4eOHOH JUCIHILJIMHBI

o B 3aueTHBIX B akangeM. ga-
Byl yaeOHO# paboThI

SMHHIIAX cax
O0uas Tpy10eMKOCTb JUCHUILIHHBI 110 y4eO0HOMY 5.0 180
ILUIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlexruu (JIek) 0,89 32
[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocCTOsITeTbHOE U3YUEHHE PA3/IeIOB JUCIIUILUIMHBI 2,22 80
JK3aMeH 1 36
KoHTakTHas paboTa — mpoMeKyTOYHas aTTeCTaIMs 0,4
[ToaroroBka K 9K3aMeHyY 35,6

Bua kouTpoJs: IK3aMeH
Byl yueGHOR paboTs! B 3aueTHBIX B actponom.

eIMHHIIAX qacax
O01as TpyA0eMKOCTh JMCHHUILIHHBI 110 Y4eO0HOMY 50 135
IUIAHY '
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 1,78 48
Jlexumm (Jlek) 0,89 24
[Tpaktryeckue 3anstus (I13) 0,89 24
CamocrosiTtesnnas pa6ora (CP): 2,22 60
CaMoCTOSTEeTbHOE H3YUYCHHE Pa3/IeIOB JUCITUILUIHHBI 2,22 60
JK3aMeH 1 27
KonTakTHas paboTa — mpoMekyTOUHas aTTeCTaIlHs 0,3
IToaroroBka K ’K3aMeHy 26,7

Bua koHTpoOJIS: IK3aMeH
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AHHOTanus padoveil NPOrpaMMbl JUCHUNIMHBI
«Duznveckasi XMMHsI MaTePHAJIOB d1eKTpoHHo# Texuukn» (b1.B.J1B.02.02)
1. Heasb qucHUMIMHBI — 03HAKOMHUTBHCSA C TEPMOJUHAMUYECKOM TEOPHUEN PACTBOPOB K-

TPOJIUTOB U JIEKTPOXUMHUYECKUX LeTel (raTbBaHUYECKUX 3JIEMEHTOB), TOHAThH OCHOBHBIE KUHE-
TUYECKHE 3aKOHOMEPHOCTH MPOTEKAHMSI XMMHYECKHUX MPOILIECCOB, POJIb KaTajau3a JJIsl XUMHUYe-
CKOU TEXHOJIOTHUH.

2. B pe3yabTare nm3yueHusi kypca «®usnuyeckass XuMHUsl MaTepHuaI0B JIEKTPOHHOI

TEXHUKW» CTYACHT T0/IKCH:

Obnadams cienyromumu podeccuoHaibHbIMUA KomneTeHIusIMu (I1K):
CHOCOOHOCTBIO IJIAHUPOBATh U MPOBOAUTH (U3NYECKUE U XUMHUUYECKHE SKCIEPUMEHTHI,
MIPOBOANTH OOPAOOTKY WX PE3yJIbTATOB U OICHUBATH MOTPEITHOCTH, BEIIBUTATh TUIIOTE3bI U
YCTaHABIIMBATh I'PAHUIBl UX TPUMEHEHHUs, IPUMEHATh METO/bl MAaTEMAaTUYECKOT0 aHAJIN3a U
MOJICIIUPOBAHUS, TECOPETUUCCKOTO M IKCIIepUMeHTaIbHOTo recieaoanus (I1K-16);
TOTOBHOCTBIO MCIOJB30BaTh 3HAHHUS OCHOBHBIX (DH3UYECKUX TEOPHH IS PEIICHUS BO3HU-
KaomuxX (U3NUECKUX 3a/a4, CaMOCTOSATEIBHOIO MpUoOpeTeHusl GU3MUEeCKUX 3HAHUM, A
MMOHWMAaHHUS TIPUHIIMIIOB pa0OTHI MPUOOPOB U YCTPOKCTB, B TOM YHUCIIC BBIXOMSIIUX 3a Tpe-
JIeTIbl KOMIIETEHTHOCTH KOHKpeTHOro Hanpasienus (I1K-19).

3uams:
OTJIMYHMTEILHBIC OCOOCHHOCTH B IOBEJCHHHM PACTBOPOB AJICKTPOJIUTOB, CBS3aHHBIC C TIPO-
XOXKICHUEM AJIEKTPUYECKOTO TOKA;
TEOPHIO TAIbBAHUYECKUX SIBICHUM;
TEOPUU KUHETHKH, ITyTH TEOPETUIECKOTO pacyeTa CKOPOCTEH XMMHYECKHX PEaKIuid U orpa-
HUYCHHS B TPUMEHIUMOCTH PACYCTHBIX METOJIOB;
OCHOBBI TEOpUHU (DOTOXUMHUUECKHUX U IEMHBIX PEAKIH, 0COOCHHOCTH UX CTaJIUHHOTO IpOTe-
KaHUA U YCIIOBHS OCYIIIECTBICHHUS,
OCHOBHBIC YepPThl TOMOTEHHOTO M TE€TEPOTCHHOTO KaTalin3a, MPUYHHBI YCKOPECHUS XUMUYe-
CKOTO TpoIiecca B MPUCYTCTBUHU KaTalau3aTopa.

Ymemo:
MPUMEHSATh KOHJYKTOMETPUYECCKHE M MOTCHIIMOMETPUICCKUEC U3MEPCHHS JJI ONPEICIICHHS
TEPMOJUHAMHYECKUX (DYHKIMH XUMHYECKHX PEeakIuil, KOHCTaHTbI AMCCOIMAIINH, TPOU3BE-
JIEHUS pacTBOPUMOCTH, pH pacTBOpOB | T.1.
MPUMEHSTh TEOPETUICCKUE 3HAHUS M SKCIICPUMEHTAIBHBIE METOJBI UCCIICIOBAHUS (U3HYe-
CKOM XUMUH ISl PEIIeHUs] BOIPOCOB, BOSHUKAIOUINX MPU U3YYEHUN KUHETHKU XUMUYECKUX
pEaKLHii;
MPOBOJIMTH AHAJIN3 M KPUTHYCCKH OICHWBATH IMOJYYCHHBIC SKCIICPUMEHTAILHBIC JTaHHEIC,
00001aTh 1 e1aTh 000CHOBAHHBIE BHIBOABI Ha 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:
KOMIUIEKCOM COBPEMEHHBIX JJICKTPOXUMHUICCKUX METOJIOB MCCIICIOBAHUS ISl ONIPEICIICHUS
TEPMOJUHAMHYECKHUX XapaKTEPUCTUK DJIEKTPOIUTOB U XUMUYECKUX PEAKIUH;
METOJIaMH OTIPEICIICHUS MTOPSIKA U CKOPOCTH PEAKIIMH, YCTAHOBJICHUS JIMMUTHPYIOIICH cTa-
MW ¥ MEXaHU3Ma U3y4aeMON XUMUYECKON pEeaKIuu;
HABBIKAMU COCTABJICHUS TaIbBaHUUECKHUX SJIEMEHTOB IS LieJeil omnpeaeneHus TepMoIuHa-
MUYECKUX XapaKTePUCTHK M KOHCTAHT PaBHOBECHS MCCIIEyEeMOM peakinu;
3HAHUSIMH OCHOBHBIX 3aKOHOB XUMHUYECKOW KUHETHKH, BIIHSIHHS Pa3INIHBIX (AKTOPOB (TEM-
nepaTypsbl, TaBJICHHs, KaTalu3aTopa) Ha CKOPOCTh XUMHUYECKOM peakInu.

3. Kparkoe conepxxanue JMCUUILIHHBI

PacTBopbI 271eKTPOANTOB. DekTpocTatnuueckas Teopusi Jlebas-Xiokkens. Pacuer akTus-

HOCTH U CPEIHUX MOHHBIX KOA(PPUIMEHTOB aKTUBHOCTH CHIIBHBIX 3JIEKTPOJIUTOB B pas-
0aBJICHHBIX U KOHIIECHTPUPOBAHHBIX PACTBOPOB U PACTBOPAX YMEPEHHOW KOHIEHTpalUU. Y 1e/b-
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Has U MOJIApHAsl JIEKTPUUYECKHE MPOBOAUMOCTH. CKOPOCTh JBUKEHHUS M MOABUKHOCTH MOHOB.
ITpenenbHbIE MOJSPHBIE 3JIEKTPOIPOBOAHOCTH MOHOB. 3aKOH HE3aBHCHMOIO JIBUJKEHUS HMOHOB
Konbpayma. [TpuMeHeHne nusmMepeHuid 31eKTpUIeCKON MPOBOAUMOCTH IJIA ONPEAEICHUs CTere-
HU U KOHCTAHTBI IUCCOILIUAIINN CJIA0BIX JIEKTPOIUTOB.

DJIeKTPOXMMHUYECKHE cucTeMbl (menu). BO3HUKHOBEHHE CKayka MOTEHIMala HarpaHHIe
pa3nena npoBoaHUKOB | u |l pona. /[BoiHOM 3yIeKTpUYECKHl oM. DIEKTPOABUKYIIAs CHIIA
rajqbBaHUYECKOIO AJIEMEHTA, MIEKTPOIHBIN MoTeHIMal. TepMonHaMuIecKasi TeOpUs rajJbBaHM-
YeCKHX SIBJICHUH, ypaBHeHne HepHcTa. DnekrpoxuMudeckast popMa OCHOBHOTO YPaBHEHHUS TEp-
MoAMHAMUKH, TemneparypHbiid kodddumuent IJC. Dnexrpons! | u Il pona, ra3oBbie U OKUCIIH-
TEJIbHO-BOCCTAHOBUTEIILHBIE JIEKTPOABI. THUIIBI TaJIbBAHUYECKUX DJIEMEHTOB: XMMHYECKHE, KOH-
LEHTPaLMOHHbIE, C IEPEHOCOM U 0e3 nepeHoca. XMMUYECKHe HCTOYHHUKH TOKA, TOIUIMBHBIE dJIe-
MEHTBI.

Xumuyeckass kKuHeTuka. CKOPOCTh XMMUYECKOM peakluu, KOHCTAaHTa CKOPOCTH, MOpsi-
JIOK U MOJIEKYJIIPHOCTb peakiuu. KuHeTnka HeoOpaTuMbIX peakiuii 1-ro, 2-ro, 3-ro 1 HyJIEBOTO
nopsakoB. JuddepeHunanbHble U MHTETPATbHBIE METOJbl OINpPENEIeHHs] MOpsAIKa peaklUu.
Crnoxnble peakuuu. [IpuHIMI HE3aBUCUMOIO NMPOTEKAHHs 3JEMEHTapHbIX peakuuid. Obparu-
Mbl€, MapajielbHble U MOCIeI0BaTeNIbHbIe peakiuu 1-ro nopsaka. BousHue temneparypbl Ha
CKOpOCTh peakiuu, npuoamkeHHoe npasuio Baut-I'opda. YpaBuenue Appenuyca, auddepen-
[uanbHas U UHTErpajbHble (POPMBI ypaBHEHUS. DKCIOHEHLIMAIbHAas (opMa ypaBHEHUS AppEeHHU-
yca. DHeprus akTUBallMM U IPEIIKCIIOHEHIINAIbHBIA MHOKUTEIb.

Teopun XUMUYECKON KMHETUKU: TEOPUSI aKTUBHBIX COYJAPEHUN U TEOPHsI IIEPEXOJHOTO CO-
ctosiHus TIIC (akTUBMPOBAHHOTO KOMILIEKCA). DHTANBINS U SHTPONHS akTUBaUu. POTOXUMHU-
YeCKUe peakluuud. XUMHueckue U (oTropuznyecKue CTaJuu, BTOpUUYHBIE Ipouecchl. Kunernka
doroxummueckux peakuuii. CeHcuOmnn3upoBanHble POTOXMMHUYECKHE peakuuu. LlenHbie peak-
LMY, MEXaHU3MbI 3apOKJI€HUs, pa3BUTHsI U 0OphIBa Lienu. Hepa3BeTBieHHbIE U pa3BETBICHHbBIC
LIENHbIE peakluu. BepoATHOCTHas TeopHs pa3BETBIECHHBIX peakuuil. IIpenenbHble sBIEHUS B
LEMHBIX peaklUix, HKHUN U BEpXHUM MTpeiesbl BOCTIAMEHEHUS!.

Karanu3s. 'omoreHHslil ¥ reTeporeHHbIi kaTtannu3. OCHOBHbBIE 3aKOHOMEPHOCTH KaTaJIUTH-
YyecKux peakuuil. BiusHue xaTanuzaropa Ha TEPMOJMHAMUYECKHE U KHHETHYECKHUE TTapaMeTphbl
peakiuu. CelneKTUBHOCTh KaTalau3aTopa, KaTaIUTHYecKas aKTUBHOCTb. |'OMOTEHHBIM KaTaius.
CHUTHBIN 1 pa3fenbHbId MEXaHU3MbI KATATUTUYECKOTO JEUCTBUA. JHEPreTUUECKNE TUarpaMmMbl
B3aMMOJICHCTBUS PeareHToB C KaTtaiau3aTopoM. OOImui U crienupruecKuil KUCIOTHO-OCHOBHOM
katanu3. Katanus xoMIuieKcaMH MEepPEeXOHbIX MeTaIoB. PepMEeHTAaTUBHBIA KaTanus. [erepo-
TEHHBIN KaTanu3. THIBI TeTepOreHHbIX KaTaau3aTOpOB. 3aKOH JEHCTBYIOIIMX ITOBEPXHOCTEM.
KuHeTHka reTeporeHHbIX peaKum.

4. O0beM yueOHOH THCHMILINHBI

. B 3auetHbIX B akagewm. ua-
Bunbl yueOHOI paboThI

eIMHUIaX cax
O01as TpyA10eMKOCTb JUCHUILIUHBI 110 y4eO0HOMY 50 180
TUIAHY ’
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
[Tpaktuueckue 3anstus (113) 0,89 32
CamocrositesbHas padora (CP): 2,22 80
CaMocTOATEIbHOE U3YUEHUE PA3AEIOB TUCIUIUIMHBI 2,22 80
JK3aMeH 1 36
KonTakTHas paboTa — mpoMeKyTOUHas aTTeCTaIMs 0,4
[ToaroToBKa K 9K3aMeHY 35,6

Bujx koHTpOJIS: IK3aMeH
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N B 3aueTHBIX B actponom.
Bunel yueOHOI paboThI
SIMHHIIAX yacax

O0mas TpyA10eMKOCTh JUCHUILIHHBI 110 y4eO0HOMY 50 135
IJIAHY ’

KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlextuu (JIek) 0,89 24
[Tpaktuueckue 3anstus (113) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
CaMocCTOsITeIbHOE U3YUYECHHE PA3/IeIOB JUCIIUILUIMHBI 2,22 60
JK3aMeH 1 27
KonTtakTHas paboTa — MpOMEeXyTOYHAsL aTTECTAIHS 0,3
[loaroroBka K 2K3aMeHy 26,7

Bua konTpoJs: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«Teopus pocra kpucrawios» (b1.B./1B.03.01)

1. eap TUCHUIUIMHBI — TIOJTOTOBKAa KOHKYPEHTOCIIOCOOHBIX CICIIUAIMCTOB JUIS IOJApas/e-
JICHUH [IEHTPOB BBICOKUX TEXHOJOTHI B 00JacTH pa3pabOTKU M MPUMEHEHUS HOBBIX MOHO-
KPUCTATMYCCKIX MaTEPHUaJIOB, BIQJICIOMNX (YHIAMEHTATLHBIMA TEOPETHICCKUMHU OCHO-
BaMU 9TOM HayKH KaK HEM3MEHHBIMH M HECTApPEIOIIUMHU B MPOIECCE HAYYHO-TEXHUYECKOTO
Pa3BHUTHS €€ aCTIICKTaMHU.

2. B pe3yabTaTe H3y4yeHUsl JUCHUILIMHBI 00yYAOIIHIACS T0JI/KEH

Obnadams cnenyromumu npodeccuonanbabiMu ([1K) komneTenusamu:

- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOIUTH (PU3UUYECKUE U XUMHUECKHE SKCIIEPUMEHTHI, TPOBO-
TUTH 00pabOTKy UX Pe3yJIbTaTOB M OLIEHUBATH IMOTPEITHOCTH, BBIIBUTATh TUIIOTE3HI U yCTa-
HABIUBATh TPAHUIIBI UX TPUMEHEHUS, IPUMEHITh METOIbl MATEMATUYECKOTO aHAIN3a U MO-
JICTUPOBaHMSI, TEOPETHIECKOTO U IKCIIEpUMEHTaNBHOTO nccienoBanus (ITK-16);

- TOTOBHOCTBIO UCTIOJb30BaTh 3HAHUS OCHOBHBIX (DM3MUECKHUX TEOPUI ISl PEIIeHHs] BOSHUKAIO-
X (U3NISCKUX 3a7a4, CAMOCTOSTEIBLHOTO MPUOOpeTeHHS (PU3UUCCKUX 3HAHHM, JJIS I10-
HUMAaHUs IPUHIIUIIOB pabOTHI MPUOOPOB U YCTPOICTB, B TOM YUCIIE BBIXOSIINX 32 MPeIebl
KOMIIETEHTHOCTH KOHKpeTHOoro Hamnpasienus (ITK-19);

- TOTOBHOCTBIO M3y4YaTh HAyYHO-TEXHUYECKYIO MH(OpPMAINIO, OTEUECTBEHHBIH U 3apyOeKHBIN
ombIT 10 Tematuke uccienoBanus (ITK-20).

3Hamy:

- 3aKOHBI, YIPABIIIOMINE SCTECTBEHHBIMH POCTOBBIMH (POpPMaMH MOHOKPHUCTAIIIIOB; 3aKOHBI,
YIOPaBISIONIUE MPOIIECCAMU POCTAa MOHOKPHCTAJUIOB U My TH CTAOMIH3AIMH STUX MIPOIIECCOB;

ymemu:

-HCIOIB30BaTh MOP(OJIOrHUecKre MPHU3HAKK PACTYIIEro MOHOKPHCTAUIa AJis YIPaBICHUS
MIPOLIECCOM €T0 POCTa;

61a0emy:

- HaBBIKAMH TEOPETUICCKOTO aHATN3a PA3IMYHBIX MPOIECCOB POCTa MOHOKPHUCTAJLIOB HA OCHO-
BaHUU (yHIaMEHTAIBHBIX 3aKOHOB KPUCTAIII000pa30BaHUSI.

3. Kpartkoe conep:kanue 1uCUHNIHHBI

1. Beenenwue. Mctopus Bompoca.

CBsi3p Kypca ¢ JPYTUMH CIEIUAIBHBIMU JUCIMIUTHHAMU. [lenb, 3agaunm u CTpyKTypa
kypca. [lopsmok mpoxoxkaeHus: Kypca. Tpu mepuosia HCTOpUN Pa3BUTUS TEOPHH POCTA KPUCTAII-
noB: JIx. B. I'mu66c, I1. Kiopu, FO. (I'.) B. Bynsd u ux paboTsl B 00J1aCTH TEOPUU POCTa KPH-
ctayioB. OEHOMEHOJIIOTHYECKUE U aTOMapHOCTPYKTYpHBbIE Teopuu. Pa3BuTue aTroMapHOCTPYK-
typHoro noaxoxaa ot B. Koccens u 1. H. Ctpanckoro 1o I1. bennemsl. J[uciokallnOHHbIA MeXa-
HU3M pocta B. Baproka, H. Kabpepsr u @. K. ®@panka. Pabotsr A. A. UepHosa.
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2. ®eHoMeH TUIOCKOTPAaHHOCTH KpHcTauia. Makpo- u mMukporpanu. Bumunamuu. M3o-
THYTBINA KPUCTAJLL.

3. PocroBreie dopmbl. Camomnonobue uacaibHOrO Kpuctaimia. LIeHTp 3apoxkaeHus Kpu-
crayna. [Tupamunel pocta. Cektopsl pocta. EcTecTBEHHBIE M UCKYCCTBEHHbBIE TPAHU KPHUCTAJLIA.
[IceBnorpanu kpucrasia.

4. Koodduuuent popmsl rpanu kpuctaiuia. Koapdumuent popmbl mupamMuIbsl pocTa.

5. IlepBoe Havaa0 TEPMOJUHAMUKHU AJISl PACTYIIEro KpUcTaia.

6. BTopoe Hayano TepMOAMHAMHKH JUIA pacTymero kpucrauia. O0beIMHEHHOE MTEPBOE
BTOPOE HA4ajo TEPMOAMHAMMKH AJIS PACTyLIero Kpucrauia. JIabuinbHOCTh paBHOBECHUS PaCTy-
mero kpucramia. [TorennuanbHblil 0apbep pocTa pacTyIIero Kpucrauia.

7. TepmonnHaMu4ecKue NOTEHIMAIbI PACTYIIEr0 KpUCTaslia.

8. Ypasuenue (npasuiio) Bynbda.

9. JleficTBUTENbHBIC, BBIPOXKICHHBIE U MHHMEBIC TpaHH KpHCTauioB. BekropHas dopma
ypaBHeHust Bynbda.

10. Vka3zaTtenpHasi IOBEPXHOCTh YAETBHONH CBOOOJHOW TOBEPXHOCTHOW SHEPTHUH KpH-
cTajula (yka3aTelbHas MOBEpXHOCTh OpeHdecta). CuHryssipHble TpaHu Kpucramia. [Ipupona
CHEeU(pUYHOCTH OIPaHKU JaHHOT'O BUJIA KPUCTAJLIOB.

11. HepaBHOBecHBI HpolEcC 3apOXKACHUS U pocTa KpucTayuioB (mporecc Boabmepa-
Bebepa). Ocobrie Touku mporecca Bonbmepa-Bebepa: paBHOBecHast TOUKa, TOUYKa meperudoa u
TOYKa HYJIEBOrOo 3HaueHHsl sHepruu ['mb0ca. YHuBepcanbHas KpuBas mpouecca Boibmepa-
Bebepa.

12. CnonranHoe 3apoxxjaeHue kpuctamia. Kpurnueckuit pagunyc KpUCTaLIMUYECKOro 3a-
pozpbiia. MTHKyOalnoHHbIN Nepruo KpUCTAIITU3ALUH.

13. Cuna xpucranman3aloHHOro jaBieHus. CocTaB CHIJIBI KPUCTAJUIM3ALMOHHOTO JaB-
JeHus:: oObeMHasi cuja, TOBEPXHOCTHAs CWJIa M CWJIa BHEIIHEro jaaBiieHus. BekTtopHas aua-
rpaMMa COCTaBa CUJIbl KPUCTAJUIM3ALMOHHOTO 1aBJICHUS.

14. KpucrammmsarnmonHoe napienne. CocTaB KPpUCTAUIU3AIMOHHOTO JABJICHUS: 00bEeM-
HOE JJaBJICHHE, IOBEPXHOCTHOE JaBJICHHUE 1 BHEIIHEE JaBJICHHUE.

15. CocraB KpUCTAJUTM3AMOHHOTO IaBJICHUS U CHJIbI KPUCTANIM3AlIMOHHOTO TABICHUS B
nporecce Bonbmepa-BebGepa. YHuBepcanbHble 3aBUCUMOCTH KOMIIOHEHTOB KPUCTAJUIM3alIMOH-
HOTO JIaBJICHUS OT pa3Mepa KpucTasuia.

16. DkcnepuMeHTaIbHOE OIpeNeieHne MOBEPXHOCTHOTO M OOBEMHOrO JIaBJICHUN IMpH
KpUCTAIIN3alui. BO3MOXXHOCTh MOMy4YeHHH CBEPXBBICOKHMX JaBJIEHUN NpU KpUCTALIU3ALUN
HaHOKPUCTAJLJIOB.

17. TlonydeHue anMa3HbIX IJICHOK.

18. 3aBucumocTh 0ObeMa KpUCTaJUIa OT KOHLIEHTPAIMH KPUCTAJUIN3YEMOI'0 BEIECTBA B
KpUCTAJUIM3alnOHHON cpene. Ciydail HEOrpaHMYEHHOM KPUCTAJUIN3Al[MOHHOW Cpelbl. 3aBUCH-
MOCTh 00bEeMa KpHcTalljia OT U3MEHEHHs 00beMa KpUCTAIUIM3allMOHHOM cpenbl. [Ipenkpucranim-
3allMOHHbBIE CPEIBI.

19. VpaBHeHHEe COCTOSHUS PaCTYLIETO KpUCTala.

20. IMoctynat o cymecTBOBaHUHM (U3NKO-XUMHUECKOTO PAaBHOBECHUS TSI MaKPOKPUCTAI-
JIOB.

21. M300apHBIi pocT KpUCTaUIa W3 paciuiaBa MIIM YHCTOW MapoBOH (a3bl WM U3 pac-
TBOpA MPHU MOCTOSHHONW KOHIIEHTPALMH U MPU MOCTOSIHHOM 00BbeMe KPUCTAJUIM3AllMOHHOM cpe-
npl. YpaBHeHne TomcoHa-KenbBuHA 11 pacTylmMX KpPUCTAUIOB IPHU IMEPEOXIAKIACHUM KpH-
CTAJIJIM3ALMOHHON cpefbl. 3aBUCUMOCTh pa3Mepa KpHUcTaula OT MEePEOXIAKICHUS KpUCTaIIN3a-
LIMOHHOM CpeZibl B HEPAaBHOBECHOM IIPOLIECCE.

22. V30TepMHUYECKUI pOCT KPUCTAIUIOB U3 PACIUIaBa UM YUCTON MapoBOi (a3bl, WIH U3
pacTBopa IpU MOCTOSTHHON KOHLIEHTPALMK U MIOCTOSSHHOM 00BbeMe KPUCTAJUIM3ALMOHHON Cpeibl.
VYpaBuenue Tomcona-KenbBuHa A pacTyllero Kpucramia MpU MEPECHIEHUH 0 JABJIECHHUIO.
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3aBUCHUMOCTh pa3Mepa KpUCTajlla OT BHEIIHETO AaBJIEHUSI B HEPABHOBECHOM IIpOIIECCE.

23. N300apHO-U30TEPMUYECKUN POCT KPUCTAJUIOB MPH U3MEHEHWU KOHIEHTPALUU WIIH
00beMa KpUCTAUTU3AIMOHHON cpefbl. Y paBHeHHE TomcoHna-KenpBrHA N1 pacTyIiero KpucTai-
J1a TPY KOHIIEHTPALIMOHHOM TEPECHIIICHUH. 3aBUCUMOCTh pa3Mepa KpUCTaiia OT KOHIICHTPALIH-
OHHOT'O TIEPECHIIIEHUSI B HEPAaBHOBECHOM IIpOILIECCe.

24. PaBHOBecHass MeTacTa0WIIbHAs 00JIACTh KpHUCTaIM3alud. PaBHOBECHOE TIEpECHIIe-
HUE KPUCTAJUIM3ALMOHHOMN Cpellbl IO TeMIlepaType, JaBIEHUIO, KOHIEHTPAUd U 00beMy ATOU
cpenbl. PaBHOBECHOE BO3MYIIIEHHE PAaBHOBECHOI'O IIEPECHIIIEHUS PACTYILETO KpUCTAILIA.

25. HepaBHoBecHast MeractabuibHas 00JacTh KpucTaunzauud. HepaBHOBecHOe mepe-
CBILIICHNE KPUCTAUIM3ALMOHHON Cpelibl 0 TeMIepaType, JaBlIeHUI0, KOHLIEHTpAlMU U 00beMy
aTOM cpenpl. HepaBHOBECHOE BO3MYIIIEHHE PABHOBECHOTO COCTOSIHUS PACTYIIETO KPUCTAILIA.

26. luddepenunanbHoe ypaBHEHHE Majoro HEPaBHOBECHOI'O BO3MYILEHHS PACTYIIETO
KpHUCTaJLIa.

27. Pemenue nuddepeHnnanbHOro ypaBHEHUSI MaJIor0 HEPAaBHOBECHOT'O FAPMOHUYECKO-
ro BO3MYULIEHMsI pacTyiero kpuctauia. Ctadunuzanus J1aOuIbHOCTH PacTyILEro KpucTauia npu
TaKOM TapMOHUYECKOM BO3MYIIEHUH. AHAJIOTHUS ¢ MasTHUKOM Kanuiibr.

28. Crabunm3anus JTaOWIBHOTO PABHOBECHS PACTYIIETO KpPUCTAUIa TIPU TEIUIOBOM
(JIyKTyalluOHHOM HEPaBHOBECHOM BO3MYIIEHUH KPUCTAIM3ALMOHHON cpeabl. YCIOBuUS, MU
KOTOPBIX HACTYyHAeT TaKasi CTa0MIIN3alus.

29. PaBHOBecHass W HEpaBHOBECHAs MHOXECTBEHHAsl KpucTamusauus. [IpusHaku 3Tux
BUJIOB KpPUCTAJIN3ALINH.

4. O0beM y4eOHOH JUCHUIJIMHBI

Bupl yueOHoii paboThI B 3au. en. B ak. gac.

OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY 3 108
IJIAHY

KonTakTHasi padoTa — ayIMTOPHBIE 3aHATHS: 1,33 48
Jlextuu (JIek) 0,88 32
[Tpaktnueckue 3aastus (I13) 0,45 16
Camocrositesibnas padora (CP): 1,67 60
KonrtaktHas camoctositenbHast paboTta 0,4
CamocTosiTenbHOe H3YUSHUE Pa3/IeNiOB JUCIUILIHHEI 59,6

Buabl KOHTpOJIA: 3adeT ¢ OEHKOM
Bunel yueOHo paboThI B 3au. en. B actp. uac.

OO0mas Tpy10eMKOCTb JUCHUILINHBI 110 y4eOHOMY 3 81
TJIaHy

KonTakTHasi pa6oTa — ayIMTOPHBbIE 3aHATHUS: 1,33 36
Jlextum (JIek) 0,88 24
[Tpaktnueckue 3anstus (I13) 0,45 12
CamocrositesbHas padora (CP): 1,67 45
KonTtakTHas camocTosiTenbHasi paboTta 0,3
CamocTosTenbHOE H3YUEeHHE PA3/IeNIOB AUCIUIIIIHHBI 44,7

Buabl koHTpOJIS: 3a4deT ¢ OLEHKOM

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«Kpucrautopusuka» (b1.B./[B.03.02)
1. Heab AMCHUNIHMHBI —
2. B pe3yabraTe u3y4eHus JMCHUILIHHBI 00y4YAIOUIUIiCS 10JKEH
Obnadams cnenyromumu npodeccuoranbabiMU (I1K) komneTenmsaMu:
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- CIOCOOHOCTHIO TUIAHUPOBATH U MPOBOIUTH (PU3UYECKUE U XMMHUECKHE SKCIIEPUMEHTHI, TPOBO-
JUTh 00pabOTKy MX pPe3yIbTaTOB M OLIEHUBATH MOTPEIIHOCTH, BBIABUTATh THUIIOTE3bl U YCTA-
HaBJIMBATh I'PAHUIBl UX TPUMEHEHHUS, IPUMEHITh METObl MaTEMAaTUUYECKOIO aHaIN3a U MO-
JeTMPOBAHMS, TEOPETUIECKOTO U dKCIIepUMeHTanbHOTro uccienoBanus (I1K-16);

- TOTOBHOCTBIO UCIOJIB30BaTh 3HAHUSI OCHOBHBIX (DU3MUECKHUX TEOPUN AJIsl pelIeHHs] BOZHUKAO-
mMx (PU3NYECKHX 3a]a4, CaMOCTOATEIBHOTO NpuoOpeTeHust (U3NYECKUX 3HAHUM, IS T0-
HUMaHUS NPUHIUIOB pabOThl MPUOOPOB U YCTPOMCTB, B TOM UKCIIE BBIXOISIIMX 32 MpeIesbl
KOMIICTEHTHOCTH KOHKpeTHoro Hampasienus ([1K-19);

- TOTOBHOCTBIO M3y4yaTh HAyYHO-TEXHUYECKYIO MH(OpMAINMIO, OTE€UECTBEHHBIH U 3apyOe)KHbIN
onbIT 1o Tematuke uccienoBanus (I1K-20).

3HamMb:

ymemu:

grnaoems:

3. Kpartkoe conep:xanue 1MCUHNIHHDI
4. O0beM y4eOHOI AUCHUNTHHBI

Bupl yueOHoii paboTh B 3au. en. B ak. gac.

OO0mas Tpy10eMKOCTb JUCHUILIUHBI 110 Y4eOHOMY 3 108
ILUIAHY

KonTakTHasi padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48
Jlexruu (JIek) 0,88 32
[Tpaktnueckue 3anstus (I13) 0,45 16
Camocrositesibnas padora (CP): 1,67 60
KonrtaktHas camoctositenbHas paboTta 0,4
CaMocTosTeIbHOE U3YUECHUE PA3AETOB TUCITUTUIMHBI 59,6

Buabl KOHTpOJIA: 3a4er c oneHkoM
Bunpr yaeOHO# paboThI B 3au. en. B actp. yac.

O0uas Tpy10eMKOCTh JUCHUILIHHBI 110 Y4eOHOMY 3 81
ILUIAHY

KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,33 36
Jlexumm (Jlek) 0,88 24
[Tpaktrueckue 3ansatus (113) 0,45 12
CamocrositesibHas padora (CP): 1,67 45
KoHTtakTHas camocTosiTeNnnbHas paboTa 0,3
CamocTosITeIbHOE N3YUYECHHE Pa3/I€I0B AUCIUILUINHBI 44,7

Buabl KoHTpOJIA: 3ayer ¢ OLeHKOM

AHHOTauus padoyeii mMporpaMMbl JUCUUILIHHBI
«O0opyaoBaHNe U OCHOBBI MPOEKTHPOBAHKS NMPEANPUATHII 10 MPONU3BOACTBY TeXHUYE-
ckux monokpucrauiop» (b1.B.J1B.04.01)

1. Heap TUCHUIUIMHBI — TIOJrOTOBKAa KOHKYPEHTOCIIOCOOHBIX CIEITUAIIMCTOR JUIS TOJI-
pa3zesieHnii IEHTPOB BBICOKMX TEXHOJIOTHI B 00JacTH pa3paboTKU U MPUMEHEHHSI HOBBIX MOHO-
KPUCTAJUTMYECKUX MAaTepUaIOB

2. B pe3yjabTaTe H3yYeHUs] TUCHUIIMHBI CTYIEHT J0JI/KEH:

Obnadams CIenyOMUMA KOMIICTCHITUSIMU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJOTMYECKUN MpOIecC B CO-
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OTBETCTBHUHU C PETJIAMEHTOM U UCIOJB30BaTh TEXHUUYECKUE CPEACTBA Ul U3MEPEHUS OCHOBHBIX
napaMeTpoB TEXHOJIOTUYECKOTO IpoIiecca, CBOMCTB chipbs u npoaykuuu (I1K-1);

- CIOCOOHOCTBIO TIPUHUMATh KOHKPETHBIE TEXHUYECKUE PELICHUS TpU pa3padboTKe
TEXHOJOTMYECKHUX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIIOTHH C YUETOM 3KOJIO-
THYECKUX MOocaeacTBHi ux npuMenenus (I1K-4);

- CIIOCOOHOCTBIO HCITIOJIB30BATh MpaBUiia TEXHUKU 0€30IaCHOCTH, IPOU3BOJCTBEH-
HOM CaHUTapuH, MOKApHOU OE30MACHOCTH U HOPMBI OXPaHbI TPY/la, U3MEPATh U OLCHUBAThH I1a-
paMeTpbl IPOU3BOJCTBEHHOTO MUKPOKIIMMATa, YPOBHS 3albUIEHHOCTH M 3ara30BaHHOCTH, IIyMa,
U BHOpanuu, ocBemeHHocTH pabounx mect (ITK-5);

- CHOCOOHOCTBIO NMPOBEPATh TEXHUUYECKOE COCTOSIHUE, OPraHU30BbIBATh MPOQHIIAK-
TUYECKHAE OCMOTPHI U TEKYIIUl PEMOHT 00OpYIOBaHUS, TOTOBUTh 00OPYJAOBaHUE K PEMOHTY H
npuHUMaTh 00opyaoBanue u3 pemonta (I1K-7);

- CHOCOOHOCTBIO MPOBOJIUTH AHAIM3 CHIPbsS, MAaTEpUAIOB M TOTOBOW IMPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yabTaToB ananm3a (ITK-10);

- CIIOCOOHOCTBIO BBISIBIIATH M YCTPAHITh OTKJIOHEHHUS OT PEXKUMOB pabOThl TEXHO-
JIOTUYECKOro 000pyI0BaHUS U TapaMeTPOB TexHosoruueckoro nponecca (I1K-11);

3namy:

— OCHOBHBIC TEPMHHBI U MOHATHS HEOOXOJUMbIE JIIsl IOHUMAaHUS Kypca, 0COOEHHO-
CTH TIPOU3BOCTB U MPEANPUITUI, paOOTAIOMINX B 00JIACTH BHICOKMX TEXHOJOTHUI
U B YaCTHOCTH B 00JIACTU MPOU3BOJCTBA MOHOKPHUCTAJUIOB U MOHOKPHUCTAJLIINYE-
CKMX HU3/ICIINIA;

— TpaBWIa NPOCKTHPOBAHUS TEXHOJOTMUYECKHX, aNMapaTypHBIX W TEPCOHAIBHBIX
CTPYKTYp MPOU3BOJCTBA MOHOKPHUCTAIUIOB U MOHOKPUCTAJUTMUECKUX U3EINM;

— COCTaB TEXHHYECKOTO 3aJaHMs Ha MPOCKTUPOBAHUE HHPPACTPYKTYPHI MPEATPHUsI-
THS, 3aHIMAIOLIUXCS TPOU3BOICTBOM MOHOKPUCTAIUIOB U MOHOKPHCTATHUYECKUX
W3JICITH;

Ymemy:

— TPOEKTHPOBATH TEXHOJOTHYECKUE, amlapaTypHble W MEPCOHAIBHBIE CTPYKTYPHI
MPOU3BOJICTBA MOHOKPHUCTAJUIOB U MOHOKPHUCTAJUIMYECKUX U3ACTUH.

Bnaoemy:

— TPaKTUYECKHMMH HaBBIKAMU aHAJN3a CIIOKHBIX TEXHOJOTMYECKHX W armaparyp-
HBIX CUCTEM.

3. KpaTkoe conepixaHue JUCHUILIMHBI

1. [ToHSITHS: «TIPEANIPUATHEY, KIIPOU3BOJCTBOY», TEXHOIOTUYECKAs JTHHHS, «yCTa-
HOBKa», «CHCTEMa YCTAHOBKMN», «OJIOK CUCTEMBI», «3JIEMEHT CUCTEMBI», «y3€Jl CHCTEMBI».

2. CoctaB  TexHOJOTMUeCKOW JHUHUU. DakTOpbl, OMNpEAEIAIOIINEe  TEXHO-
YKOHOMHUYECKYTO () (HEeKTUBHOCTH TEXHOIOTHUECKON JINHUH.

3. CoctaB mepcoHana TexHoyornueckoil muHuu. [lcuxo-dusudeckre HOPMATHUBBI
o0ciykuBaHusl 000py0BaHUS.

4. [TapameTpuueckuie psapl MAIIMH U UX COCTaB C TUIIOpa3MepaMi MOHOKPHCTAIIIOB
Y TIPOU3BOAUTEIBHOCTBIO TEXHOJIOTHUECKON JTMHUY.

5. TexHonornyeckrue JUHUHM C HEMPEPBHIBHBIM MPOIECCOM BBIPAIIMBAHUS MOHOKPH-
CTaJIJIOB, UX NPOU3BOIUTEIBHOCTD.

6. CHHXpPOHU3HUPOBAHHbBIE TEXHOJOTHYECKHE JTMHHUM, UX TEXHO-dKOHOMHYECKas (-
(EKTUBHOCTbD.

7. KonBeliepHble TEXHONIOTHYECKHE JIMHUU ISl MPOU3BOJCTBA MOHOKpPHUCTAJINYE-
CKUX W3JENNH, UX TPOU3BOAUTEIEHOCTb.

8. ['uOkue mepecTpanBaeMble JIMHUHU. YHUBEpcalu3alus o00pyaoBaHus. ACCOPTH-
MEHT, BU/IbI aCCOPTHUMEHTA, KoAu(UKanus accopTuMeHTa. PeiHOYHAs 3((EKTUBHOCTH acCOPTH-
MEHTA.
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9. TexHOIOrnYecKre JTMHUM ¢ MOBBIIIEHHBIM YPOBHEM KaueCTBA MOHOKPHUCTAIIIOB U
MOHOKPHUCTAIJINYECKUX HU3AeIui. MeToIbl OUNMCTKU CBIPbEBBIX MPOIYKTOB. Ilepexkpucrannuza-
nusi. OnTuMu3anys ypoBHs KauecTBa. TexHo-sKoOHOMUYecKas 3((eKTHBHOCTh YPOBHS KauecTBa.

10.  TexHomoruyeckue JUHUU C YTHIM3ALUUEH OTXOMOB. BUIbl yTHIU3AIMH OTXOJOB.
Metoapl ytunuzanuu. PacueTHble cXeMbl yTHWIM3alMU. TeXHUKO-dKOHOMUYecKas 3¢(heKTuB-

HOCTb YTUJIM3allHH.

11.  Texnonornyeckas cxema mnpousBojcTsa. IIpaBuna cocTaBieHUs TEXHOJOIMYe-
CKOH CXEMBI.

12. PacuerHas cxema nepepabOTKU ChIPbEBBIX MPOAYKTOB B MOHOKpHCTasIbl. Pacuer
MOILHOCTH ITPOU3BOJICTBA II0 MOHOKPHUCTAILIAM.

13. Pacuernas cxema nepepabOTKH MOHOKPHUCTAJUIOB B MOHOKPHCTAJIIMUECKUE H3]Ie-
nus. Pacuer MOIIHOCTH POU3BOACTBA [10 MOHOKPUCTAJUIMYECKUM U3JEIHSM.

14.  Pacuernas cxema nepepabOTKH ChIPbSl B CHIPhEBBIE MPOAYKTHI. Pacuer MomHoCTH
IIPOM3BOJICTBA 110 CBIPLEBBIM IPOyKTaM. PacueT pacxoza chIpbsl.

15. PacdeT BcrioMOraTenbHOro ChIpbsi 1 MaTEPUAIIOB.

16.  JluHamuKa CTPyKTYpBbI IPEANIPUATHUS.

17.  AnmaparypHas CTpyKTypa IIPOU3BOJICTBA.

18.  IlnaH nmpom3BOACTBEHHBIX MOMELICHUH.

19.  CrpykTypa CpeicTB TEXHHKH 0€30IaCHOCTH, OXPAaHbI TPy/a U OXpaHbl OKPYXKaro-
IEN Cpebl.

4. O0beM y4eOHOH JUCIHIIIMHBI

. Bcero 6 ceMecTp 7 cemecTp
Buzet yue6oii pabotsl 3au. en./Ak. yac. | 3au. en./Ax. 4ac. | 3a4. exn./Ak. gac.
O01mas Tpya10eMKOCTb AN CIUILIH- 6/216 A/144 2172
HbI 110 Y4eOHOMY IUIAHY
KonTakTHas padora — ayaurop- 1.78/64 1,33/48 0,45/16
Hble 3aHATHS
Jlexrun (JIek) 0,89/32 0,89/32 -
[Tpaktuyeckue 3ausatus (I13) 0,89/32 0,45/16 0,45/16
CamocrosiTeibHasi padora (CP): 3,22/116 1,22/60 1,55/56
KonTtakTHas caMocTosTeIbHAsE pa- i 04
0ota ’
CaMoCTOsTEIbHOE HM3yYeHHE pasjie- 3,22/116
1/60 1,55/55,6
JIOB TUCIHATUTAHBI
JK3aMeH 1/36 1/36 -
KonTakTHast pabota — MpOMEKyTOU-
0,4 -
Has aTTeCTaIus 1/36
[ToaroToBKa K 9K3aMeHY 35,6 -
KypcoBoii npo-
Buabl konTpOIN: IK3aMeH eKxT/3auer ¢
OLIEHKOI1
Bcero 6 cemecTp 7 cemecTp
Bupl yaeOHOI paboThI 3au. ea./Actp. 3au. ea./Actp. 3au. ex./Actp.
Jac. Jac. Jac.
O01as Tpya10eMKOCTh AN CIUILIH- 6/162 4/108 2/54
HbI 110 Y4eOHOMY IVIAHY
KonTakTHasi pa6oTa — ayuTop- 1,78/48 1,33/36 0,45/12
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HbIC 3AHATHSA:
Jlextuu (JIek) 0,89/24 0,89/24 -
[Tpaktuyeckue 3anstus (I13) 0,89/24 0,45/12 0,45/12
CamocrositeibHas padora (CP): 3,22/87 1,22/45 1,55/42
KoHTakTHast CaMOCTOSITEIIbHAS pa- i 03
6ota )
CaMocTosITe]IbHOE H3yYeHHUE pasjie- 3,22/81

1/45 1,55/41,7
JIOB JIMCIIUILIMHBI
IK3aMeH 1/27 1/27 -
KonraktHas pabota — IpoOMEKyTOU-

0,3 -
Hasl aTTECTALUA 1/27
IToaroToBKa K 3K3aMeHY 26,7 -

Kypcosoii npo-
Buasbl konTpoIs: JK3aMeH eKkT/3a4er ¢
OLEHKOH

AHHOTanus padoveil NPOrpaMMbl JUCHUIJIMHBI
«O0opynoBaHHe U OCHOBBI MPOEKTHPOBAHMS MPEANPHUATHIA 10 MPOU3BOACTBY TOHKOILIE-
HOYHBIX reTepocTpykTyp» (b1.B./IB.04.02)

1. Heab AuCHMILUIMHBI — OOy4YeHHE CTyACHTOB OakalaBpuaTa 3HAHHSIM, YMEHUSM U
HaBBIKaM HCIIOJIb30BaHMs WH(POPMAIIMKA O METOAAaX W 00OPYIOBAHUU JUIS TTPOU3BOJICTBA TOHKO-
TUICHOYHBIX TETEPOCTPYKTYP ATl IPUOOPOB IMEKTPOHUKH U (DOTOHUKH.

2. B pe3ysibTaTe n3yuyeHus JMCHUIIHHBI 00Y4YAIOUIUICS J0KEH

Obnadamye cleAyIOUMMU KOMIIETCHIIUAMU:

- CHOCOOHOCTBIO U TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTHUECKUH MpOIecC B CO-
OTBETCTBHH C PETJIAMEHTOM W HCIOJB30BATh TEXHUYECKUE CPENICTBA IS U3MEPEHHUST OCHOBHBIX
napaMeTPOB TEXHOJIIOTUYECKOTO MPoIiecca, CBOUCTB Chipbs U npoaykiuu (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATH KOHKPETHBIC TEXHUUECKHE PEIICHUsS MPH pa3padoTKe
TEXHOJIOTUIECKUX MPOIIECCOB, BRIOMPATh TEXHHUYECKUE CPENICTBA M TEXHOJIOTHHU C YIETOM JKOJIO-
THYECKUX TociaencTBui ux npuMenenus (I1K-4);

- CHOCOOHOCTBIO UCTIOJIB30BaTh MPaBUIa TEXHUKH O€30MacHOCTH, MPOU3BOICTBEH-
HOM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYJla, U3MEPATh U OI[CHUBAThH I1a-
paMeTpbl TPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3alBUICHHOCTH M 3ara30BaHHOCTH, IIIyMa,
U BHOpanuu, ocBeneHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO TIPOBEPSITh TEXHHUECKOE COCTOSIHUE, OPTaHU30BBIBATh MPOQUITAK-
TUYECKUE OCMOTPHI U TEKYIIUH PEMOHT 00OPYIOBaHHS, TOTOBUTH 000pYJAOBaHNUE K PEMOHTY U
npuHUMaTh o6opyaoBanue u3 pemonta (ITK-7);

- CIIOCOOHOCTBIO MPOBOJIUTH aHANIU3 CHIPhS, MAaTEpUATIOB M TOTOBON MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTaroB aHanu3a (ITK-10);

- CIOCOOHOCTBIO BBISBJIATH M YCTPAHITH OTKJIOHECHUS OT PEKUMOB pabOTHI TEXHO-
JIOTHYECKOT0 000pY/IOBaHHUS U MapaMeTpoB TexHomorndeckoro npoiecca (ITK-11);

3Hamsw:

— Knaccudukanus METon0B MOMY4YEHHs IUICHOK B TEXHOJIOTUAX TeTepodasHbIX MIEHOYHBIX
CTPYKTYp AJis TPHUOOPOB DIIEKTPOHUKHU U (POTOHUKH.

—  Kiaccudukanms obopymoBaHHs Ul TOJyYEHHUS TUICHOK B TEXHOJIOTHAX TeTepodasHbIX
IUICHOYHBIX CTPYKTYP JUIsl IPUOOPOB SIEKTPOHUKU U (POTOHHUKH.

—  OcHoBHbIE 3Tamnbl MPOSKTUPOBAHUS MPUOOPOB AIEKTPOHUKH HA OCHOBE TeTepodasHbIX Iie-
HOYHBIX CTPYKTYP.

— TexHonoruyeckue u 3KCIUTyaTallMOHHbIE TPEeOOBaHUS K 00OPYIOBaHUIO AJIs MIPOU3BOJICTBA
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rerepo(azHbIX MJICHOYHBIX CTPYKTYP.
—  dakTopsl, ONpenessIoIlue TEXHOJIOIMYECKUE MOTepU IpU HMPOM3BOJCTBE reTepodasHbIX
TUIEHOYHBIX CTPYKTYP /715l IPHOOPOB IEKTPOHUKU U (POTOHUKH.

Ymemn:

—  ®opmynupoBaTh TpeOOBAHUS K TEXHOJIOTHYECKOMY OOOpPYIOBaHMIO JUIS MOJTyYEHUs reTe-
po(a3HBIX TIEHOYHBIX CTPYKTYP U PUOOPOB AIIEKTPOHUKHU U (DOTOHHKH.

—  OcyuiecTBisITh BBIOOP METOJOB U 00OPYJOBAaHMS JUIsl MPOU3BOJACTBA IeTepo(a3HbIX IUIe-
HOYHBIX CTPYKTYP JUIsl IPUOOPOB IEKTPOHUKHU U (DOTOHHUKH.

—  CocTaBnaTh KOMIIOHEHTBI TEXHOJIOIMYECKON JOKYMEHTAMU C YYETOM COBPEMEHHBIX OTEYe-
ctBeHHbIX (OCT, 'OCT) u 3apy6exubix cranaaptos (SEMI).

Braoemy:

— HMudopmarmeir 0 cCOBpeMEHHBIX M MEPCIEKTUBHBIX METOJaX IMOJyYeHHUs] TOHKOIUICHOYHBIX
TeTePOCTPYKTYP ISl pa3IMUHBIX IPUOOPOB AIEKTPOHUKU U POTOHUKHU.

— HMudopmanueil mo OCHOBHBIM THUIIAM TEXHOJIOTMYECKOIO 000pyAOBaHMs MpH (HOpMHUpPOBa-
HUHM TOHKOIICHOYHBIX T€TEPOCTPYKTYP ISl Pa3InYHBIX MPHUOOPOB AIIEKTPOHUKH U (POTOHH-
KW BaKyyMHBIMU METOJIaMHU.

3. Kpartkoe cogep:xkanue JTUCUMILIUHBI:

Knaccudukanus MeTonoB noiayyeHus: rerepoa3HbiX IJIEHOYHBIX CTPYKTYpP HAa OCHOBE
aMOP(HBIX, TOTUKPUCTAIUINYECKUX, MOHOKPUCTANTMYECKUX U AUTAKCHAIBHBIX MJICHOK.

BakyymHbIe METO/IbI IOJy4YE€HHSI TOHKUX IUICHOK. TE€XHOJIOrMM BaKyyMHOI'O TEPMUYECKO-
ro pacnsuleHus. IIpsiMoe M KOCBEHHOE pe3UCTUBHOE HcnapeHue. KOHCTpyKIMH HCIapUTENeH.
TpeboBanusi kK MaTepuagaM HCHAPUTENCH U KOHTEWHEPOB. DJIEKTPOHHO-TYUYEBOE pacIbUICHHUE.
Jnunnopoxkychele nmymku. [Tymku Ilupca. TexHonsoruu MuIeHe Ui 3J€KTPOHHO-JIyYeBOTO
pacobiienus. MaaykunonHoe pacnbiieHre. KoOHCTpYKTHBHBIE OCOOEHHOCTH U 00JIacTh MpUMe-
HeHus. JIazepHoe ucnapenue. XapakTepucTUKa YCTAaHOBOK M TpeOOBaHUS K 000PY0BaHUIO.

TexHonmorusa pacnpUIeHNss MaTEPUAJIOB MO JEHCTBUEM HEWTPAIbHBIX U 3apsKCHHBIX Ya-
ctull. PaBHOBeCHass M HEpPaBHOBECHAs, BBICOKO- U HHU3KOTEMIIEpaTypHas Iula3ma. BosbT-
aMIlepHasl XapaKTEPUCTUKA pa3psAnoB. TEXHOJOTHsS JHOJHOTO, TPHUOJHOTO M MAarHETPOHHOIO
pacnbuieHHs. MarHeTpoHsl OCTOSTHHOrO Toka U BY MarnetpoHsl. MIoHHO-IIIIa3MEHHOE paCIIbI-
neHue. PeakTMBHOE MOHHO-IIIIa3MEHHOE pacnbuieHHe. IoHHO-ITy4ueBoe pacnbuieHue. PeakTuBHOE
HMOHHO-JIy4€BO€ paciblUIeHHE. TEeXHOIOTMHA MUILIEHEN JUIsi MOHHOIO U IIJIa3MEHHOI'O PacCIbUICHHUS.

TexHoOrUs XMMHYECKOTO pa3joKeHHUs napa. BbiOOp TEeXHOIOrMYECKHX MaTepHajoB U
KOHCTPYKTUBHBIE OCOOEHHOCTH Pa3IMYHBIX BApUAHTOB MeTOAa. TeXHONOrus OMHAPHBIX CYJb-
(GUAHBIX MTOJYIPOBOJAHUKOB. Y CIOBHUS MOTYyUYEHUS OJTU- U MOHOKPUCTAIITHYECKUX CTPYKTYP.

TexHoI0rUsg XUMUYECKOr0 Pa3yIoKEHUs Mapa IPHU MOHMWKEHHBIX TEMIIEpaType U JaBlie-
Hun. HoMeHkmarypa cnoes, nomydaemsix 1o texHojorun LT-LPCVD. TexHomorus OKCHIHBIX
CJIO€B JJI1 HAHOPA3MEPHBIX CTPYKTYP.

TexHOIOrns XUMHUYECKOI0 Pa3IoKEeHHUs] METAJUIOPTaHWNYECKUX COECIMHEHHMI B BaKyyMe.
HomMeHknatypa MeTauloOpraHMuecKuX COCIUHEHNUN, UCIIOIb3YEMBIX IS IIOJyUYEHHUs CIIOEB METO-
JIOM DPAa3JIOKEHUs MeTallopraHndyeckux coenuHeHuil B Bakyyme (MOCVD). KoHcTpyKkTHBHBIE
0COOEHHOCTH BaKyyMHOTO OOOPYAOBaHHs A1 MHOTOCIOHHBIX Te€TepOCTPYKTYp, MOIydaeMbIX
MmetogoM MOCVD.

ITonsatue mnpoussoxactea. TexHomormdeckas CTpyKTypa BaKyyMHOIO IIPOHM3BOJCTBA.
ITpon3BOACTBEHHBIE U TEXHOJIOTMYECKHE Tporecchl. COCTaBHbIE YAaCTHU TEXHOJIOTMYECKOIO MPO-
1ecca: onepanus, o3uus, yCTaHOBKa.

OCHOBHBIE THITBI TEXHOJOTMUECKOT0 000PYIOBAHUS JUIsl CO3/1aHUSI KOHTPOJIUPYEMOH at-
Moc(epsl B TEXHOJIOTHYeCKHX arperarax. CUCTeMBbl CO3JaHMs MpeABApUTEIbHOrO Bakyyma. Cu-
CTEMbI MacisTHOU U Ge3MaciiiHON oTKadyku. CHCTEMBI CO3/1aHUS BBICOKOTO M CBEPXBBICOKOIO Ba-
kyyMa. Cucremsl nuto30BaHus. CHCTEMBI aBTOMAaTHYECKOTO MOJAEP)KaHUS TMOTOKOB PabOYMX
ra3oB IIPU HU3KHUX U CBEPXHU3KUX JaBICHUSAX.
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OcHOBHBIE aCTIEKThl U OCOOCHHOCTH HAaHO3JEKTPOHUKHU. HaHOpazMepHbIe CTPYKTYpHbBIE
KOMIIOHEHTBI. 30H/I0BbIE TEXHOJIOTUU. MEXaHUUECKUE U3MEPUTENBHBIE YCTPOMCTBA C BBICOKOM
paspemaromniei U IeTeKTUPYIOIICH CITOCOOHOCTHIO.

HanoTrexHomaoruueckue KOMIIOHEHTEI COBpeMCHHOfI SJICKTPOHUKMU. KonBekTuBHBIE CH-
CTEMBI OXJaXKJEHUs. 3aKoH Mroppess U peKypcHBHas cucreMma TpyOompoBooB. KoHCTpyKius
Ha"ooxyaguTens. OXJaxaamas eMKOCTh B MakpOCKONHUYecKoM oObeme. TokompoBojsine
nopokku. M3onupyromue clioM U KOHTAKThl TyHHENIHpoBaHHs. MoynupyeMble TyHHEIbHBIE

HIePEXO/IBL.

4. O0beM y4eOHOH JUCIHIJIMHBI

B SHoi 0a6 Bcero 6 ceMecTp 7 cemecTp
HIBL YHEOHOM PAOOTH 3au. en./Ak. yac. | 3au. en./Ax. 4ac. | 3a4. exn./Ak. gac.
O0mas Tpya10eMKOCTb AN CIUILIH- 6/216 4/144 2172
HBI 110 Y4eOHOMY ILIAHY
KonTakTHas paéoTa — ay1uTop- 1.78/64 1.33/48 0,45/16
HbIE 3AHATHA:
Jlexumm (Jlek) 0,89/32 0,89/32 -
[Tpaktuyeckue 3ansatus (I13) 0,89/32 0,45/16 0,45/16
CamocTosiTe;ibHasi padora (CP): 3,22/116 1,22/60 1,55/56
KonrakTHas caMocTosTeIbHasE pa- i 0.4
g"Ta 3,22/116
aMOCTOSTCIILHOE H3yUYCHHE pasje- 1/60 155/55.6
JIOB TUCLIIUIUHBI
JK3aMeH 1/36 1/36 -
KonraktHas pabota — MpOMEKyTOU-
0,4 -
Has aTTeCTallHs 1/36
[ToaroToBKa K 9K3aMeHY 35,6 -
KypcoBoii npo-
Buabl konTpOIN: IK3aMeH eKxT/3auer ¢
OIlEHKOM
Bcero 6 cemecTp 7 cemecTp
Bupl yaeOHOI paboThI 3au. ea./Actp. 3au. ea./Actp. 3au. ex./Actp.
yac. yac. yac.
O01mas Tpya10eMKOCTb AN CIUILIH- 6/162 4/108 2/54
HBI 110 Y4eOHOMY ILIAHY
KonrakTHas pabora — ayaurop- 1,78/48 1,33/36 0,45/12
HbIE 3AHATHA:
Jlexumm (Jlek) 0,89/24 0,89/24 -
[Tpaktuyeckue 3ausatus (I13) 0,89/24 0,45/12 0,45/12
CamocrosiTeibHast padora (CP): 3,22/87 1,22/45 1,55/42
KoHTakTHast caMoCcTosTEIbHAs pa- i 03
g"Ta 3,22/87
aMOCTOSTEIILHOE H3yUYCHHE pa3je- 1/45 155/41.7
JIOB JUCLIUIUINHBL
9K3aMeH 1/27 1/27 -
KonraktHas pabota — MpoOMEKyTOU-
0,3 -
Has aTTeCTarus 1/27
IToaroToBKa K 3K3aMeHY 26,7 -
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Kypcosoii npo-
Buabl koHTpOJIA: JK3amMeH eKT/3a4der ¢
OLICHKOM

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«O0opynoBaHHe U OCHOBBI POEKTHPOBAHUS NPeANPUATHII 10 MPOU3BOICTBY I0BEJTUPHBIX
kpucrawion» (b1.B.J1B.04.03)

1. lesab IMCHUIIMHBI — OCBOEHUE CTYJIEHTAMU TEXHOJIOTHHU MTPOU3BOJICTBA FOBEIUPHBIX
MaTepUajoB U €€ almapaTHOrO COMPOBOXKACHUS, 000PYI0BaHUS JIJIsl pabOThI C MPUPOJHBIMU U
WCKYCCTBCHHBIMU IOBEITUPHBIMU KaMHSMHU - MEXaHHUYECKOH 00paboTKOW, MOIUMUIIMPOBAHUEM
CBOICTB (00Jaropa’kMBaHueM ), pOCTOM HCKYCCTBEHHBIX KPUCTAILIIOB.

2. B pe3yabTaTe u3ydyeHUusl JUCHUILIHHBI 00yYAIOIIMIACH 10JIKEH:

Obnadoams cienyroUMUA KOMIETEHIUSIMHU:

- CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISTh TEXHOJOTMYECKUN MPOIeCcC B CO-
OTBETCTBUU C PETIIAMEHTOM M MCIOJIb30BaTh TEXHUUECKUE CPEICTBA ISl U3MEPEHUsT OCHOBHBIX
apamMeTpoB TEXHOJIOTUIECKOTO MPOIecca, CBOMCTB chiphbs u npoaykuuu (ITK-1);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUYECKHE PEIICHUs MPH pa3padoTKe
TEXHOJIOTHYECKHUX TPOIECCOB, BHIOMPATh TEXHUUYECKHUE CPE/ICTBA U TEXHOJIOTHHU C yI€TOM IKOJIO-
THYECKUX TociaencTBuil ux npuMenenus (I1K-4);

- CIIOCOOHOCTBIO HCITOJIB30BATh MpaBUiIa TEXHUKH 0€30MacHOCTH, IPOU3BOJICTBEH-
HOM CaHWTapUH, TOKAPHOH 0€30MaCHOCTH U HOPMBI OXPaHbI TPyJa, U3MEPATH U OIEHUBATH Ia-
paMeTphl MPOU3BOJICTBEHHOIO MUKPOKJIMMATA, YPOBHS 3allbUICHHOCTH M 3ara30BaHHOCTH, LIyMa,
U BUOpalmu, ocBeneHHocTr padounx mect (ITK-5);

- CIIOCOOHOCTBIO MPOBEPITh TEXHUUECKOE COCTOSIHUE, OPraHU30BbIBATh MpoduIaK-
TUYECKHUE OCMOTPHI M TEKYIIUNA PEMOHT 000PYJOBaHUS, TOTOBUTH 000pYAOBaHUE K PEMOHTY U
npuHUMaTh o0opyaoBanue u3 pemonta (I1K-7);

- CIIOCOOHOCTBIO MPOBOJIUTH AHANIU3 CHIPhS, MaTepUaIOB M TOTOBON MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTaroB ananu3a (ITK-10);

- CITOCOOHOCTBIO BBISIBJISTH U YCTPAHATH OTKJIOHEHHS OT PEKUMOB PaOOTHI TEXHO-
JIOTUYECKOT0 000PYIOBaHMUS U TTApaMETPOB TexHOsIoruueckoro mnporecca (IMK-11);

3Hambw:

-OCHOBHBIE TEXHOJIOTUYECKUE CXEMBbI U OCHOBBI IPOEKTUPOBAHUS MIPOU3BOJICTBA IIPH pa-
00Te ¢ MPUPOIHBIMHU U UCKYCCTBEHHBIMU IOBEJIIMPHBIMU MaTEpHaIaMH.

-Metonbl MexaHHUYeCKON 00pabOTKH, MOAUGUIIMPOBAHUS, MOTYYSHHS] MCKYCCTBEHHBIX
KPUCTAJUIOB U MAaTE€PUAJIOB IOBEITMPHOM MPOMBIIIJIEHHOCTH.

-II[pyHIMIBI TPOEKTUPOBAHUS U IEATEIBHOCTH MPEAIPUATHI 110 MPOU3BOJICTBY FOBEIUP-
HBIX KAMHEN U MAaTepHAJIOB.

Ymemn:

-Hcnionp30Bath 000pyI0BaHKE ISt 00pAOOTKH FOBEIMPHBIX KAMHEH U MaTEpHUAaJIOB.

- MonudunnpoBath CBONCTBA IOBEIUPHBIX MaTepUaIOB.

- BoiOupats ontruManbHbIE TEXHOJIOTHH TTPH 00pab0TKEe MOHOKPHUCTAIIIIOB.

Braoemy:

- HaBpikoM 00pabOTKH MPUPOJIHBIX U UCKYCCTBEHHBIX MOHOKPHUCTAILIIOB.

3. KpaTkoe comepxxanue Q11 CHUNITUHBI

Paznen 1. Texuomorus 06paboTku

1. Bsgenenue. Onpenenenue NpUpOAHBIX IOBEIUPHBIX KaMHeH 1 MaTepuanoB. CoBpeMeH-
Hasl TeXHUYecKas kinaccudukarus u np. [lemu u 3agaun. OCHOBHBIC TOHATHSL.

2. TlpoexTupoBaHuE MPOU3BOJCTBA MO 00pabOTKE IOBETUPHBIX KaMHed. TexHomoruue-
CKHME CXEMBI MTPOM3BOJCTBA M UX ammapaTtHoe BoruionieHue. [looneparonHbpiii XpoHo-
METpax.
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3. PacnuioBo4Hble M MOApPE3HbIE CTAHKHU W MUIbL. [IpUHIMI 1EHCTBUS U OCHOBHBIE TEX-
HUYECKHUE XapaKTEPUCTUKH.

4. lllnudoanbHble CTaHKM - NMPUHLUI JEHCTBHS U OCHOBHBIC TEXHMUYECKHE aHHBIE.
I'py6ast o6nupka, mumudoBanue u noaupoBanue. OU3MUECKUI CMBICI MPOLIECCOB, Ma-
TEpPHUAJIbl U OCHACTKA.

5. Tlpomecc wu3roToBieHUs KaOOmOHOB. Pa3merka, pacmwioBKa, Hakiedka, o0aupka,
nudosanue u noaupoBanue. Popmbl kaOOmOHOB. OCOOEHHOCTH M3rOTOBJIEHUS Ka-
OOIIIOHOB M3 Pa3HBIX MaTEPHUAJIOB.

6. Tunsl orpaHouHslx npucnocoOuenuil. Ilpouecc orpanenus. Pazmerka, pacnuioBka u
3aganue popmel. Hakneiika u nepekieiika. OrpaneHue 1 NOJIMPOBaHUE KOPOHKH M Ta-
BWIbOHA. [IpOMBIBKA M yIIaKOBKa OIpaHEHHBIX KaMHell. dopMa OrpaHEHHBIX KaMHEMH.
Pacuer u ontumu3anys ONTUKH U T€OMETPUN OrpaHeHHbIX kamHel. [lonstue o danTa-
3UMHBIX (hOpMax OrpaHku. TeXHOIOrust U3roToBiaeHus Kp-17 u kp-57.

7. TonroBka. M3rotoienue mapos. Cepienue. Mo3auka. Pe3p6a o kamHI0, pakoBUHE,
kocTu. TexHosorus, marepuayibl U obopyaoBaHue. HoBble NnepcreKTUBHBIE METObI
00paboTKu.

8. Kontpons kauecTBa 00pabOTKH, OCHOBHBIE METOIBI U ocoOeHHOCTH. OOOpyIOBaHUE
JUIsl KOHTPOJIS Ka4eCTBa.

9. OcobeHHOCTH OpTraHU3aIMH PEINPUATHIA 10 00pabOTKe U IMPOU3BOJCTBY IOBEIUPHBIX
KaMHel 1 matepuainoB. TexHuka 0€30MacHOCTH U yTUIM3ALM OTX0JI0B IPOU3BOJICTBA

Paznen 2. TexHosorus o0aaropaxuBaHusl.

1. Bgaeaenue. OmnpejeneHue KaueCTBEHHBIX XapaKTEPUCTUK HPUPOAHBIX KPUCTAILIOB.
[ToHsiTHE O COPTHOCTU M KPUTEPUU BbLAEIEHHUS COPTOB MarepuanoB. Knaccudukanus
METOZ0B MOJIU(HUIMPOBAHUS KAUECTBEHHBIX XapAaKTEPUCTHK HOBEJHUPHBIX MOHOKPH-
ctajuioB. duznyeckue, XUMHUECKUE U (PU3UKO-XUMUYECKUE METOJIbI MOIU(PUIIUPOBa-
HUSl CBOWCTB MPUPOIHBIX MOHOKPUCTAJIJIOB. Y CIIOBUS NPOBENEHUS MPOLIECCOB, OIpE-
Jensitomye GpakTopel METOAOB U MX ammaparypa. O6naropakxuBaHue MPUPOIHBIX MO-
HOKpHUCTAJUI0B. MotnuIpoBaHue AparoleHHbIX KaMHel (anmas, candup, usyMpya u
np.). MomuduiupoBanie OBETUPHBIX KaMHEW 2, 3 U 4 KaTeropmu. IKOHOMUYECKAS
11eJ1ec000pa3HOCTh MOAM(DULIIMPOBAHUS, BHIOOP METOIOB otnaropaxmsanus HA PA3TUYHBIX
npuMepax.

2. OcoOeHHOCTH OpraHM3allii U TEXHHMKAa 0€30IacHOCTH MpennpuaTuil u pabopaTopuit
1o oGyiaropaXxMBaHUI0 U MOJU(ULIHUPOBAHNUIO CBOWCTB MPUPOAHBIX M MCKYCCTBEHHBIX
IOBEJIMPHBIX KAMHEN U MaTEPHUAJIOB.

3. TIpoexTupoBaHHe MPOW3BOJACTBA MO OOJIATOPAKMBAHUIO FOBEIMPHBIX KAMHEH W MaTe-
puanoB. OcobeHHOCTH Pa3pabOTKU TEXHOJIOTMYECKHX CXeM MPOM3BOJICTBA U pacueT-
HBIX CXeM MOAU(DUIIMPOBAHUS PA3TMUHOTO FOBETUPHOTO CHIPHSL.

Pasznen 3. TexHosorus AparoleHHbIX MOHOKPUCTAIIIOB

1. Bgepenue. llenu u 3a1aun ody4yeHUs IOBEIUPHBIX MaTepranoB. OU3HKO-XUMUYECKHE
OCHOBBI IIPOLIECCOB CHHTE3a LIMXTHl M POCTAa MOHOKPUCTAJIOB. PacruiaBHble METO/bI
pocTa IOBEJIMPHBIX MOHOKPHUCTAIIOB. PacTBOp-paciuiaBHble METOJIbI POCTa M HCIONb-
3yemas anmaparypa. [ uaporepMainbHble METOJbl pOCTa. YCJIOBUS, OCOOCHHOCTH,
(Gbu3XuMus MPOIECCOB, anmaparypa U OCHacTKa. XMMHUYECKHE METOJIbl CUHTE3a IOBe-
JMPHBIX MaTepUaNoB (Ha MpUMepe onajia, MajJaxuTa u OUpro3bl).

2. TlpoexTupoBaHHe MPEANPHUATHH MO POCTY W MPOHU3BOJICTBY FOBEIUPHBIX KAMHEH U Ma-
TepuanoB. KubepHernueckrue 0CHOBBI ONTHUMHU3ALUHU TEXHOJIOTUYECKOT 0O MpoLiecca.

4. O0beM y4eOHOH JUCIHIJIMHBI

Bcero 6 cemecTp 7 cemecTp
3au. en./Ak. yac. | 3au. en./Ax. gac. | 3a4. en./Axk. gac.

Bunpl yueOHOi pabOTHhI

O01Ias TPYA0EMKOCTH THCIUTLIN- 6/216 4/144 2172
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HbI 110 Y4eOHOMY ILIAHY

KonTakTHas padora — ayaurop-

1,78/64 1,33/48 0,45/16
HbIE 3aHATHS:
Jlexrmu (JIek) 0,89/32 0,89/32 -
[Tpaktuyeckue 3anstus (I13) 0,89/32 0,45/16 0,45/16
CamocrositenbHas padora (CP): 3,22/116 1,22/60 1,55/56
KonTakTHas camocTosiTebHas pa- ) 04
borta '
CamMocTosaTeIpHOE M3ydeHUE pasfie- 3,22/116
1/60 1,55/55,6
JIOB JMCIUIUINHBI
JK3aMeH 1/36 1/36 -
KonrakTHas paboTa — IPOMEKYyTOU-
0,4 -
Hasl ATTeCTaIUS 1/36
[ToaroroBka K 9K3aMeHY 35,6 -
Kypcosoii npo-
Buasbl koHTpOIS: JK3aMeH eKkT/3a4er ¢
OLICHKOH
Bcero 6 ceMecTp 7 cemecTp
Bupl yueOHOI paboThI 3au. ea./Actp. 3au. en./Acrtp. 3au. en./Acrtp.
Jac. Jac. Jac.
Oo0mast Tpya10eMKOCTh JUCHMILIH- 6/162 4/108 2/54
HBI 110 Y4eOHOMY IJIAHY
KonTakTHas padora — ayaurop- 1,78/48 1,33/36 0,45/12
HbI€ 3aHSITHS:
Jlexrn (JIek) 0,89/24 0,89/24 -
[Tpaktrueckue 3anstus (I13) 0,89/24 0,45/12 0,45/12
CamocrositeibHas padora (CP): 3,22/87 1,22/45 1,55/42
KoHnTakTHas camocTosiTeNbHas pa- ) 03
borta '
CaMocTosTeTpHOE H3ydeHUEe pasfie- 3,22/87
1/45 1,55/41,7
JIOB JMCIUTUINHBI
JK3aMeH 1/27 1/27 -
KonrtakTHas paboTa — MPOMEKYyTOU-
0,3 -
Hasl aTTeCTaIus 1/27
[ToaroroBka K 9K3aMEHY 26,7 -
Kypcogoii npo-
Buasbl koHTpoOIS: JK3aMeH exkT/3a4er ¢
OLICHKOM

AHHOTanus padoyeil NporpaMMspl JUCHUIIMHBI

«OcHOBBI MeHeMKMeHTa 1 MapkeTunra» (b1.B./[B.05.01)

1. Heab IMCHUTIMHBI — MOJyYEHHE CUCTEMbI 3HAaHUI O 3aKOHOMEPHOCTIX (YHKIIMOHHPOBA-
HUS TPEINPUATUNA B CHUCTEME HAIMOHATBHOW SKOHOMHUKH, MPEICTaBICHUA B 00IACTH
MEHEKMEHTa U MapKETHHTa, BKJIFOYasi METOJAOIOTMYECKIE OCHOBBI M 3aKOHOMEPHOCTH,
(GYHKITUU, METO/BI, OPraHU3alMOHHBIE CTPYKTYPhI, OPTraHU3AIUIO MPOIECCOB, TEXHUKY
Y TEXHOJIOTHIO MEHEPKMEHTA ¥ MAapKETHHTa B YCIOBHSX PHIHOYHOW SKOHOMHUKH; 3aJI10-
JKEHUE OCHOB MPO(PECCHOHATBHOMN JeITeTbHOCTH OaKaIaBpOB.

2. TpeGoBanus Kk pe3yJbTaTaM OCBOCHHUS AUCHHUIIIMHBI
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Nzyuenne xypca «OCHOBbI MapKeTHHra U MEHEIKMEHTa» MpH MOJrOTOBKE OakajiaBpOB
HATPaBIICHO HA MPHOOPETEHUE CIEAYIOIUX KOMITETEHITHI:

Ilpogheccuonanvuoix:

— UCIIONIb30BaTh HOPMAaTHBHBIE JOKYMEHTHI MO KaueCTBY, CTAaHAAPTH3ALMU U Cep-
TU(UKAIUKA TPOIYKTOB U WX H3ACITUH, dJMEMEHTHl YIKOHOMUYECKOTO aHalu3a B MPAKTHYECCKON
nesreapaoctr (ITK-3);

— AHATM3UPOBATh TEXHUYECKYIO0 JOKYMEHTAIUIO, MoAOUpaTh 000pyJ0BaHue, TrOTO-
BUThH 3asIBKU Ha ipuoOpeTeHne u peMoHT obopynosanus (I1K-9);

- MIPOBOJIMTH aHAJIN3 CHIPhS, MATEPHAJIOB M TOTOBOW IMPOIYKIIUH, OCYIICCTBIIATH
OLIeHKY pe3ynbratoB ananusa (I1K-10);

- TOTOBHOCTh M3y4YaTh HAYYHO-TEXHHUYECKYIO MH(OPMAIINIO, OTCYECTBEHHBIN H 3a-
pyOexkHBI# ombIT 110 TeMatuke uccnenaoanus ([1K-20).

B pesynbraTe ocBoeHMs AUCHUILTUHBI «OCHOBBI MAPKETHHTa M MEHEIKMEHTa» 00y4daro-
IIAECS TOJIKHBI:

3uamo:

- TIPUHIUIBI COCTABJICHHUS TEXHUYECKOW IOKYMEHTAIuu (rpaukoB padOT, WHCTPYKIIHM,
IUTAHOB, CMET, 3asiBOK Ha MaTepHalbl U 000pyAOBaHUE) U IP.;

- TEOpETHYECKHE OCHOBHI M METOIbI BHIPAOOTKH IIEJICH U CTpaTeTuu Onu3Heca,

-  TPUHIMIBI MOATOTOBKU JTOKYMEHTALIUU JJIsi CO3/IaHUsl CUCTEMbl MEHEDKMEHTA KauecTBa
TIPEITPHSITHS,

- METOJbI U TEXHOJOTHH MPUHATHS U Peali3allii yIPABICHUECKUX PEIICHHH.

Ymemos:

- COCTaBIIATH 3asIBKU Ha 00OPYI0BaHHUE;

- pa3pabaThIBaTh TEXHHUYECKYIO TOKYMEHTAIHUIO;

- TNPUHUMAThH YIPaBIECHYECKHE PEIICHUS U OPTaHU30BHIBATH UX BHITIOJTHEHHE,

- coOupath, 00pabaThIBaTh U UCIIOIK30BATh YIIPABICHUYECKYIO HH(OPMAIIHIO;

- paboTaTh ¢ ynpaBleHYECKOU JOKYMEHTAIUeH, MMOJIb30BaThCs 3aKOHAM, HOpMaMH U Tpa-
BUJIAMH aIMUHUCTPATUBHOM JISATEIIBHOCTH;

- pacmpenensats 00s3aHHOCTH H OTBETCTBEHHOCTH;

- WCIIOJIB30BaTh METOJIBI MOTHUBAITUH ITEPCOHATIA;
KOHTPOJIMPOBATH U PETYIUPOBATH UCIIOTHEHHUE TIAHOB.
Bnaoemy:

- HaBbIKaMU MPUMEHEHHUsS ONTUMAJIbHBIX MOJIXOA0B Ul TUATHOCTHKHU M aHaJIn3a PhIHKA;

- METOAaMHU PyKOBOICTBA IEPCOHAIIOM;

- uHCTpyMeHTamH 3(pPEeKTUBHOTO YIPABICHUS PEITPUITHEM.

3. Kpartkoe conep:xanue 1ucUHNIHHBI

Moayasb 1. OcHOBBI ypaBJieHHUs NPeANPUSITHEM

1.1 Beeoenue. Ilpeomem, memoo u cooepiyicanue oucuuniunvl «OCHOBbL MeHeDI -
Menma u mapkemuneay. Teopus ymnpaBleHHUs: yNpaBieHHE KaK MOTPEOHOCTh M Kak (axTop
ycrexa AeATeNbHOCTH, CYIIHOCTh U COACP)KaHUE yIPaABICHUS, MECTO TEOPUH yIPABICHUS B CH-
CTEeME COBPEMEHHBIX 3HaHUH, crenu(uKa yrnpaBlIeHYECKON AeITeTbHOCTH, COBPEMEHHBIE MPO-
Onembl ynpaBieHus. ['eHe3uc Teopun ympaBlIeHUs: YIPaBICHUECKUE PEBOJIOINH, BOZHUKHOBE-
HUE HAyYHOM TEOpUH yMpaBlEHUS, UCTOKH U TEHICHIIMH Pa3BUTHS POCCUNUCKOTO YIPABIICHUS.
3aKOHOMEPHOCTH U MPUHITUIIBI YIIPABICHUS: CyOBEKTUBHBIC U OOBEKTHBHBIC ()aKTOPHI B YIIPaB-
JICHUH.

1.2 Cucmema ynpaenenus npeonpuamuem u ee cmpykmypa. Ouenka 3¢pghpexmusno-
cmu ynpaenenua. CucreMa yIpaBlICHUS: TOHSATHE CUCTEMBl YIPABICHUS, paclpeesieHue
(GYHKITUH, TTOTHOMOYHA ¥ OTBETCTBEHHOCTH, TIPUHITUIIBI TIOCTPOSHUS CUCTEM ympaBiieHus. [{eH-
Tpalu3alus W JACLUEHTpalu3alus yMNpaBiICHUs, NEIeTUPOBAHUE IOTHOMOUYMNA B Tpoleccax
ynpapieHusi. Opranu3anuoHHasl CTpyKTypa u ee¢ BuAbl. OCHOBHBIC TOHATHS 3()PeKTHBHOCTH
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ympasieHus. [lokazarenu 23 peKTHBHOCTH yIIpaBIICHHS.

Monyab 2. OcHOBBI MeHEIKMEHTA

2.1 I]enu 6 cucmeme ynpagnenus. Pazpadbomka cmpamecuit u n1aHoe Op2anu3ayuu.
[lenu u nenenojaranye B yIpaBIeHUH: POJIb IIETH B OPraHU3AIMH M OCYIIESCTBICHUH MPOIIECCOB
yIOpaBlieHus], Kiaccuukaius 1eyel, NocTpoeHre JepeBa lLiesei; coueTanne pazHooopasus 1e-
neit u QyHKIHUNA MEHEDKMEHTA; CUCTeMa YIPABJICHHS 110 IIeJISIM; CTPATETUs M TAaKTUKA YIIpaBJie-
Hus. CynIHOCTh, IPUHLUIIBI U METObI IIaHupoBanus. [Ipouecc BoipaboTku ctpareruu. Gopmbl
TEKYIIETO IJIaHUPOBAHUSI.

2.2 TexHnonozcusa papabomku u npuHamMuUn ynpaeieHyeckux peuienuil. Pazpaborka
YOpaBIEHYECKUX PEIICHUN: MOHATHE U KIacCU(UKAIUS YNPABICHUECKUX PELICHHH, OCHOBOIO-
Jararomye 3IEMEHTHI JIeITeIbHOCTH, YCIOBUAS U KPUTEPUH MPUHATHS PEIICHHUN, TIPOIIECC U MO-
JIeNTU TIPUHSTHS YIPaBIEHYECKUX PEIISHU, pean3aius yIpaBIeHYeCKUX PEeIIeHUH.

2.3 Bnacmo 6 cucmeme ynpagieHus. auoepcmeo u cmuiv ynpagienus. OTHOIICHUS
BJIACTH B CUCTEME YINPABJICHUS: IOHATHE U TUIIOJIOTUS BJIACTH; BIACTh U aBTOPUTET MEHEKEPa;
pU3HAKH, (PAKTOPBI U MPOSBICHUS HEYNPABISEMOCTH; UCTOYHUKH BJIACTH B YIIPABJICHUU Opra-
HU3allMel; MapTHEPCTBO B MpoIleccax MEHEKMEHTA. JIMAepCcTBO U CTUIIh YIPABIEHUS: MPOIIEC-
cbl (hOPMHPOBAHMSI W OCHOBHBIC COCTAaBIISIONIUE JIUACPCTBA, (OpMabHBIE W HEPOpMaTbHBIC
(bakTopbl TUAEPCTBA, MPOSIBICHUE JIUJEPCTBA B CTUIIC YIPABICHUS, TCHACHIUS Pa3BUTHS CTUIIS
yIpaBIICHUS.

2.4 Momueayuonnvie 0cHo8bl ynpasieHus u KoHgaukmpl. MoTUBaLUA NEATEIbHOCTH
B yIPaBJICHUH: MOTUBHI ICITCILHOCTH YEJIOBEKA U UX POJIb B YIIPABICHUH, OCHOBHBIC TIOHSATHS U
JIOTHKa TpoIiecca MOTUBALIUU, (PakTOpbl GOPMUPOBAHUS MOTUBOB TPY/Ia; HUCIOIH30BAaHIE MOTH-
Balli B TPAKTHKE MCHEIKMEHTA; (pakTophl 3((HEKTHBHOCTH MOTHBAILMU; COBPEMEHHBIC KOH-
HENIMY MOTHBAMK. ['pymmoBas TuHAMUKA U KOH(IHUKTBI: POJIb TPYIIBI B MOBEICHUU U JIes-
TEJIBHOCTHU YeJIOBEKa, (POPMUPOBAHUE TPYIII, B3aUMOJICHCTBUS B TPYIIEC U B OpraHU3aI[uH; BO3-
HUKHOBEHUE, MPOSBICHUE U PA3HOBUIHOCTU KOH(IMKTOB, BIHSHHE KOH(MIMKTOB Ha YIpaBlie-
HUE.

Mopayasb 3. OCHOBBI MAPKETHHIA.

3.1 Mapxemunz Kax cucmema ynpaenenus, pecyaiupoeanusn u uzydyenus poinka. [1ons-
THE MapKETUHTa, IPOUCXOKCHHUE U CYIIHOCTh MAapKETHHTa, IIeId MapkeTuHra. OCHOBHBIE TIPH-
3HAaKM MapKeTHHTOBOTO CTWJIS yrpasieHus. KoHmenuu MapkeTuHra. OCHOBHBIC BHJIBI MapKe-
TUHTa. MapKeTHHroBas cpefa.

3.2 Komnaexc mapkemunza. OcnogHnvie mapkemunzogvie uncmpymenmeul. Conepxa-
HUE W TPOLIECC YIpaBieHus MapkeTUHroM. OcHOBHbIE (DyHKIIMK MapKeTHHTa. ToBapHas, 1eHO-
Bas, COBITOBAs 1 KOMMYHHUKAITMOHHAS TIOJTUTHKHN (GUpMBL. ToBapHbIe cTpaTerun. Pa3paboTka HO-
BBIX TOBApOB.

4. O0beM y4eOHOH TUCHHUILJIMHBI

B 3ayeTHBIX B akanewm.
Bun yuebHoit paboThl CIIMHAIIAX —
O01ast TPyA0eMKOCTh THCIMIIJIHHBI 3 108
KonTtakTHasi paboTa — ayAuTOPHbIE 3aHATHS . 0,9 32
Jlexmm (Jlek) 0,45 16
[Tpaktuyeckue 3ansatus (I13) 0,45 16
CamocrositesibHasi padora (CP): 2,1 76
KoHTtakTHas camocTosiTenbHasi paboTa 0,2
CaMoCTOATEIbHOE N3YUEHHE PA3AEIOB IUCIUILIMHbI 75,8
Bua HTOroBOro KOHTPOJIA: 3auer
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N B 3auetHbIX B actpon.
Bun yuebHolt paboThl

SIMHULIAX gacax
O0mas TPyA0eMKOCTh IV CHUIITHHBI 3 81
KonTakTHasi padoTa — ayAuTOPHbIE 3aHATHS: 0,9 24
Jlexumm (Jlek) 0,45 12
[TpakTnueckue 3anstus (113) 0,45 12
CamocrositesibHas padora (CP): 2,1 57
KoHTtakTHas camocTosiTenbHast pabota 0,15
CaMOCTOATEIbHOE U3YYCHHE PA3ACIIOB TUCITUTUTMHBI 56,85

Bu1 MTOroBOr0 KOHTPOJISI: 3a4yer

AHHOTanUs padoyeil NPOrpaMmMbl AUCUUIIIMHBI
«OCHOBBI TEXHHYECKOT0 pPeryJinpoBaHusi U ynpasJjenue kauecrsom» (51.B.[1B.05.02)

1 Heap qAuCHMIIMHBI — [TOJyYE€HHE CUCTEMbI 3HAHUI O TEXHUYECKOM PEryJINPOBAaHUH U
YIPaBJICHUU Ka4YeCTBOM Ha MPENNPHUATUSIX B CHUCTEME HAIIMOHAJIHLHON SKOHOMHUKH, BKIIIOYAst Me-
TOJIOJIOTUYECKUE OCHOBBI U 3aKOHOMEPHOCTH B YCJIOBUSAX PHIHOUYHOW SKOHOMHUKH, a TAK)Xe BHE-
peHHEe pe3yNIbTAaTOB HAyYHO-TEXHUYECKUX M MPOCKTHO-KOHCTPYKTOPCKHX Pa3padOTOK B pealib-
HBII CEKTOP SKOHOMHUKH.

2 B pe3yabTare u3ydyeHus JMCHMILIMHBI 00y4aomuiics No nporpamMmme

0akajaBpUAaTa J0JIKEH:

Obnadams CIENyIOMUMA KOMIICTCHITUSIMU:

- UCIOJIb30BaTh HOPMATHBHBIC JTOKYMEHTBHI 110 KauecTBY, CTAaHAAPTU3ALUU U Cep-
TUGUKALMKY [POAYKTOB U MX W3JENUH, 3JI€MEHThl SKOHOMHYECKOTO aHalu3a B MPAKTUYECKOM
nesrensHocTH (TTK-3);

- aHAJIM3UPOBATh TEXHUYECKYIO JIOKYMEHTALMIO, I0A0UpaTh 000py10BaHUE, T'OTO-
BUTH 3asBKU Ha pHoOpeTeHne 1 peMoHT obopynoBanus (I1K-9);

- NPOBOJIUTH aHAJIHM3 CHIPhS, MAaTEPHAJIOB M TOTOBOH MNPOAYKIIMH, OCYIIECTBISATH
oleHKy pe3ynbTaroB ananuza (ITK-10);

- TOTOBHOCTb M3Yy4aTh HAyYHO-TEXHHUYECKYIO MH(OpPMAIMIO, OTEUECTBEHHBIN U 3a-
pyOexkHBIi ombIT 110 TeMatuke uccienoBanus (I1K-20).

3uams:

- TPHUHLHUIBI COCTABJICHUS TEXHUYECKOW MOKyMeHTauuu (rpadukoB padOT, MHCTPYKIH,
IUIaHOB, CMET, 3asBOK Ha MaTepHallbl U 000PYIOBaHUE) U JIp.;
- TEOpEeTUYECKHE OCHOBBI M METOIbl pa3pabOTKH CTPATETHYECKUX IeNieH IesTeTbHOCTH
HpENpUATHS;
- TPUHIMIBI TOATOTOBKH JTOKYMEHTAIMU JUIS CO3[aHHUS CHCTEMBl TEXHHYECKOTO PETyJIH-
pPOBaHUS U MEHEKMEHTA KauecTBa MpeIpUsiTHUS;
- METOJABI U TEXHOJOTHH MPUHATHUS U PEATH3AINU YIIPABICHUYECKUX PEIICHHA.
Ymemo:
- pa3pabaThIBaTh TEXHHUYECKYIO TOKYMEHTAIIUIO;
- NPUHUMATH YNIPaBJIEHUYECKUE PEIICHUS U OPIaHU30BbIBATh X BBIIIOJHEHUE;
- cobupaTh, 00pabaTHIBaTh TEXHUYECKYIO HHPOPMALIUIO;
- paboTaTh ¢ yNpaBJIEHYECKOH NOKyMEHTalueH, Mojab30BaThCs 3aKOHAM, HOpMaMH U Tpa-
BUJIAMHU aIMUHUCTPATUBHON JAEATEIBHOCTH;
pacrpenenaTb 00s3aHHOCTH U OTBETCTBEHHOCTH;
UCTIOJIB30BaTh METOIBI MOTHUBAIIUH ITEPCOHATIA;
- KOHTPOJMPOBATH U PETYJIUPOBATh UCIIOIHEHHUE MJIAHOB.
Braoemy:
CHOCOOHOCTBIO B COCTAaBE KOJUICKTHBA HCIIOJHUTENCH y4acTBOBaTh B IPOEKTHBIX pado-

Tax;
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- HaBbIKAMH NPUMEHEHHsI ONTHUMAJIBHBIX MOJIXOJOB JUIsl AMATHOCTUKHM M aHAJIW3a PbIHKA
MPOJTyKIINH;
- BJIAJIETh METOJIaMHM U MHCTPYMEHTAMHU TEXHUYECKOI'O PETyJIMPOBAHUS U YIIPaBICHUS Ka-
YECTBOM Ha MPEPUATUH.
3 KpaTkoe coaepskanue IUCHUTITHHBI
Moayab 1. OCHOBbI TEXHM4YECKOI0 PeryJIMPOBaHHUS U YNPAaBJIEHUS] Ka4eCTBOM Ha
npeanpusATHH
Beenenue. I[Ipeamer, MeTon u coiepKkaHue AUCUUIUIMHBL. TE€OpUsS TEXHUUYECKOTO PEryJIiH-
pOBaHMS U YIpPaBIEHUS: YNpaBiIeHHE KaK MOTPEOHOCTh M KakK (hakTop ycmexa JesiTeIbHOCTH,
CYIIHOCTb U COACpXaHHUE YIPABICHUS, MECTO TEOPHM TEXHUYECKOIO PETYJIMPOBAHUS U YNpPaB-
JICHUsI KaueCTBOM B CHUCTEME COBPEMEHHBIX 3HAHUH, creurduka ynpaBleHYECKOW AESITeIbHO-
CTH, COBPEMEHHBIE MTPOOJIEMBI YIIPABICHHUS KAY€CTBOM. 3aKOHOMEPHOCTH M MPUHIUIIBI YIIPABIIE-
HUSl KaueCTBOM: CyOBEKTUBHBIE U 00BEKTUBHBIE (hakTOpbl. CHCTEMA TEXHUYECKOTO PETYJINPOBa-
HUS U YNpaBJICHHUS KaduecTBOM Ha mpeanpuatud. OneHka 3¢ (GEeKTUBHOCTH YIIPaBJICHUS Kaue-
ctBoM. Cucrtema ymnpaBieHHMs KayeCTBOM: IOHSATHUE CHUCTEMbl YIIPABIICHUS, paclpeiesieHue
GYHKIIUHM, TOTHOMOYHI U OTBETCTBEHHOCTH, IIPUHIIUIIBI TIOCTPOCHHS CUCTEM yIpaBICHUS Kaue-
cTBOM. LleHTpanu3anus u AeueHTpalInu3anus yIpaBieHus, JeIerupoBaHue noJHoMounii. OCHOB-
HBIC TOHATHUS B TEXHUYECKOM DPETYJIMPOBAHUU U YIpaBieHuU kadecTBoM. I[lokazarenu >ddek-
TUBHOCTH yIPaBJICHUS.
Monayab 2. OCHOBBI TEXHHYECKOI0 PeryJiupoBaHHsl M CHCTeMa MeHeI:KMeHTa Kade-
CcTBa
Ilenu B cucteme ynpasiieHus: kauecTBOM. Llenu TexHudyeckoro peryiaupoBanus. Pois nenu
B OpPraHu3alliy U OCYIIECTBICHUH MPOLECCOB YNpaBiIeHUs, KJIacCUPUKAUs Leel, HocTpoeHue
JiepeBa 1iefieil; coueTaHue pa3HooOpas3us Lenel 1 QyHKIU MeHePKMEHTa; CUCTEMA YIIPaBICHHS
IO 1IeJIIM; CTpaTerusl U TaKTUKa yrpaBieHHsl KadecTBOM. CyUIHOCTb, IPUHILIUIIBI U METOJIbI I11a-
HupoBanus. [Iporecc BeIpaboTKH cTpareruu. @OpMbI TEKYIIETO TUTAHUPOBAHMSI YIIPABICHHS Ka-
4yecTBOM. BHeipeHue pe3ynbTaToB Hay4YHO- TEXHUYECKUX U NMPOEKTHO-KOHCTPYKTOPCKUX pa3pa-
OOTOK B pealbHBIM CEKTOP SKOHOMHKHU. TeXHONIOTUsl pa3pabOTKU M MPUHATHUS YIPABICHUESCKUX
pemeHuii. Pa3paboTka ynpaBieHYECKUX PEIICHUN: MOHATHE U KJIacCU(PUKAIINS yTIPaBICHUYECKIX
pelIeHnii, OCHOBOIIOJIATalOIINE 3JIEMEHTHI JeATEIbHOCTH, YCIOBUS U KPUTEPUU TPUHSITHS pellie-
HUH, Mpolecc U MOJENU NPUHATUS YIPaBIEHUYECKUX PEIIeHUH, peajau3alusl yrnpaBiIeHUYECKHX
peLIeHU.
Mopnyas 3. [Ipo0JieMbl TEXHHYECKOT0 PeryJIMpOBaHNs U yIIPaBJIeHHe Ka4eCTBOM
Bnacte B cucreme ynpasiieHus. JIunepcTtBo U cTuiib ynpasieHus. OTHOIIEHUS BJIacTH B
CUCTEME yNpaBJIEHUS: MOHSATUE U TUIOJIOTHS BJIACTH; BJIACTh M aBTOPUTET MEHEKepa; MpU3Ha-
KH, GaKTOPBI U MPOSBICHUS HEYNPABISAEMOCTH; UCTOYHUKHU BJIACTH B YIPABICHUU OpPTraHU3aIIN-
ell; mapTHEPCTBO B Mpolleccax MEeHeKMeHTa. JIuepcTBO U CTUJIb yIpaBieHus. MOTHBAIMOH-
HbI€ OCHOBBI TEXHUYECKOT'O PErYJIUPOBAHUS U YIIpaBIeHUE KauecTBOM. MoTuBaius AesTeNbHO-
CTH B YNpaBJICHUH: MOTHUBBI JI€ATEIHHOCTH PaOOTHUKA U UX POJIb B YNPABICHUH, OCHOBHBIE T10O-
HSTHUS ¥ JIOTHKA Mpoliecca MOTHBAIMH, (HaKTOpbl (POPMUPOBAHUS MOTHBOB TPYJIa; UCHOIB30Ba-
HUE MOTHBAIIMM B MPAKTUKE MEHEHKMEHTa; (akTopbl 3PPEKTUBHOCTH MOTHUBALIUU; COBPEMEH-
HBbI€ KOHIIEMIIUU MOTUBALIUU. [ pynnoBas JUHAMHKA U KOH(QJIUKTHI: POJIb TPYIIILI B IOBEICHUU U
JEeSTeIbHOCTH pabOTHHUKA, (POPMUPOBAHUE TPYIII, B3aUMOJICHCTBUS B IPYIIE U B OpraHU3aluy;
BO3HUKHOBEHHUE, TIPOSBICHUE U PA3HOBUAHOCTH KOH(IMKTOB, BIUSHUE KOH(IMKTOB HA yIPaB-
JICHHE MTPOU3BOJICTBOM.
4. O0beM y4eOHOI JUCUMILTHHBI

. B 3aueTHBIX B akanewm.
Bun yuebHo# paboTh ¢ THHAIIAX gacax
OO0masi Tpy10eMKOCTh TUCIUIIJIHHBI 3 108
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KoHTakTHas pa6oTa — ayIMTOPHBbIE 3aHATHUS: 0,9 32
Jlexumm (Jlek) 0,45 16
[Tpaktnueckue 3anstus (113) 0,45 16
CamocrositenbHas padora (CP): 2,1 76
KonTakTHas camocTosiTenpHas paboTa 0,2
CaMOCTOSATEbHOE U3YUYCHHE PA3/IeIOB JUCITUIUIMHBI 75,8
Buj MTOroBOro KOHTpOJIsi: 3auer
B yueGHo# pagoTs: B 3ayeTHBIX B actpon.
€IMHULIAX yacax
O0mast TPyA0EMKOCTb JMCIHILIHHbI 3 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,9 24
Jlexumm (Jlek) 0,45 12
[Ipaktuueckue 3austus (113) 0,45 12
CamocrositenbHas padora (CP): 2,1 o7
KoHTtakTHasi camocTosiTesibHasi pabota 0,15
CaMocCTOATENbHOE U3YUECHHUE PA3AEIOB IUCLUILIMHbI 56,85
Buja HTOroBOro KOHTPOJIA: 3a4eT

AHHOTanus padoveil NPOrpaMMbl JUCHUIIIMHBI
«Metoapl ucciienoBanus marepuasion poronunxkm» (b1.B.J1B.06.01)

1. Heap aucuumianHbl — GOPMUPOBAHUE ONPEIEIIEHHOT0 00beMa 3HAaHUM U HEoOX0U-
MBIX HAaBBIKOB, IOCTaTOYHBIX Ul CAMOCTOSITEIBHOTO BBIOOpAa METO/1a aHAJIN3a PA3JIMYHBIX MaTe-
puanoB (GOTOHUKH (MOHOKPUCTAIIJIOB, CTEKOJI, KOMIO3UTHBIX U TMOPUAHBIX MaTE€pHalOB), B 3a-
BHCHUMOCTH OT KpyTIa PEeIIaeMbIX UCCIEN0BATEIbCKUX 3a/1ay.

2. B pesyabTare n3y4eHus JMCHUILIHHBI 00Y4YAIOIIUIHCS JOJIKEeH:

Obnadams clenyrOIMUMA KOMIETEHITUSIMHU:

- CIIOCOOHOCTBIO HCITIOJIB30BAThH MpaBUila TEXHUKHU 0€30IaCHOCTH, IPOU3BOJCTBEH-
HOM CaHUTapuu, MOKapHOU OE30MaCHOCTH U HOPMBI OXPaHbI TPyJla, U3MEPATh U OLCHUBATh I1a-
pamMeTpbl NPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3ara30BaHHOCTH, 1IyMa,
U BUOpalmu, ocBeneHHocTr padbounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHUIO W DJKCIUTyaTalli BHOBb BBOJUMOTO O0OPYIOBaHHS
(IIK-8);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUECKYIO IOKYMEHTALMIO0, 10A0UpaTh 000py-
JIOBaHKE, FOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMOHT 00opynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJIUTH AHAIM3 CHIPbS, MAaTEPUAIOB M TOTOBOW MPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yabTaToB ananu3a (ITK-10);

- CIIOCOOHOCTBIO TUIAHUPOBATh U MPOBOAUTH (PU3MUECKHE U XUMHUYECKHUE IKCIIEpH-
MEHTBI, TPOBOAUTE 00pabOTKY MX Pe3yJIbTaTOB M OLEHUBATH IMOTPEIIHOCTH, BBIJIBUTATh IMIIOTE-
3bl U YCTAHABJIMBATh IPAHULIBI UX MPUMEHEHUS, IPUMEHATh METObl MATEMATUYECKOT0 aHaIN3a
¥ MOJICIMPOBAHUS, TEOPETHYECKOTO U dKCIIepUMeHTalbHOTo nccnenopanus (I1K-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHAAPTHHIE U CEPTU(UKAMOHHBIC UCTIBITAHUS MaTe-
pHaoB, U3JIETHIA U TeXHoJIorndeckux npouecco (IMK-17);

3uame:

- COBPEMEHHOE COCTOSHHUE B 00JaCTH MCCIEJAO0BaHUS CTPYKTYPbl U COCTaBa MOHOKpH-
CTaJIJIOB.

- TEOPETHUYECKHE OCHOBBI M KiIacCH(UKAIMIO METOAOB aHalln3a, 00JacTh UX MpUMEHe-
HUS1, BOSMOYKHOCTH U OTPAHUUYEHUS.

- YCTPOWCTBO M (PYHKIIMOHAJIbHBIE BO3MOXXHOCTH OOOPYIOBAaHUS, HCIOIb3YyEMOIO JUIs
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aHaau3a.

Ymemy:

- HHTEPIPETUPOBATH PE3YNIbTATHl aHAIN3a MAaTEPUATIOB PACCMOTPEHHBIMHU B Kypce METO-
JAMU.

- CPaBHUBATh U CONOCTAaBIIATH PE3YJbTaThl UCCIEIOBAHUS MATEPUATIOB Pa3HBIMH METO-
JlAMH.

- BBIOMpATh METO/1 aHAIM3a UCXO/Is U3 TIOCTABICHHBIX 3aa4 UCCIIEIOBAHUS U XapaKTepH-
CTHK HCCIIElyeMOI0 MaTepHala.

Braoemy:

- HaBBbIKAMHU MCIOJIb30BaHUSI METOJIOB aHalIM3a I PEIIeHUs MPAKTUYECKUX Hay4yHO-
HCCIIEA0BATENIbCKUX 3a1a4.

3. Kpartkoe coaep:xanue TUCUMILIAHBI

1. Beenenue. Knaccudukaius MeTo0B GU3HKO-XUMHUECKOTO aHAIIN3A.

2. Tepmuueckue MeTonbl aHanu3a. Tepmudeckuii u auddepeHInaTsHO-TePMUYECKHIA
METOJIbl aHayu3a. TepMorpaBUMETpUUYECKUH U AUPPepeHIInanbHO-TEPMOTIPaBUMETPUYECKUN
MeTonbl aHanuza. OOopymoBanue i tepmorpaduu. TpeOGoBaHus K dTarioHaMm. Buja KpUBBIX
ATA u TT'A. ®akropsl, Bausomue Ha Bua kpuBbix ITA u TT'A. TepmorazoBoiatoMoMeTpuye-
CKuM aHanu3. TepMO3IIEKTPOMETPUYECKUI aHaIU3. J(MIIaTOMETPUUECKHUI aHAIU3.

3. Meroasl HCCIEAOBaHUS CTPYKTYphl MarepuanoB. PeHTreHoda3oBblii W PEHTTEHO-
CTPYKTYPHBIM aHan3. B3auMonelcTBUE PEHTICHOBCKOIO M3JIyYEHUsS C BELECTBOM. Y paBHEHUE
Bynbda-bparra, npasuna Jlays. [IpuHIMIBI 1 BO3MOXKHOCTH METOJ1a IOPOIIKa, 000pyA0BaHuUE,
pacuer audpakrorpamm. OmnpeneneHue KaTeropuu, CHHTOHHH, NApaMeTPOB PEIIEeTKH, PEeHTre-
HOBCKOM IUIOTHOCTH KpUCTaJIOB. BiusiHue pa3zmepoB 4acTul] Ha peHTI€HOBCKYIO IU(dpakLnio B
Hux. [lonnonpodunbubiii Meton PutBenbaa. CoBpeMeHHbIE METOJbI KOMITBIOTEPHOTO pacyera
TUGPAKTOTPAMM.

4. Ontuueckas crnekTpockonus. CHeKTpel MOIVIOMIEHHWS M IpomnyckaHus. PaccesHue.
OxcruHkiMsA. CedeHust moryioneHus. J(nana3on npo3pavyHocTd Marepuana. Bausaue Ha morso-
IIEHUE KPHUCTAJIOB M CTEKOJ NMpUMeEced MEpeXOHbIX U peAKO3eMeNIbHbIX HOHOB. CriekTpodo-
TOMETPBI.

5. DneMeHTHBIN aHanu3. DNEKTPOHHO-30HA0BbII PEHTI€HOCIIEKTPAIbHBI MUKPOAHAIIN3.
TeopeTnueckue OCHOBBI MeTojAa. BTopuuHble M 0OpaTHOpacCesHHbIE 3JEKTPOHBI, XapaKTepH-
CTMUYECKOE U3JTy4YeHue. Y CTpOCTBO MUKpoaHanu3aropa. VccienoBanue moBepxHOCTH, (pa3oBOro
M DJIEMEHTHOTO cocTtaBa. OCOOEHHOCTH MOATOTOBKU 00pa3ioB. TpeGoBaHUs K dTAJIOHAM. JMHUC-
CHOHHBIN MUKPOCTIEKTPATbHBIN aHATHN3 C JJa3epHBIM 0TOOpOM MpoObl. KauecTBeHHBIN U KOTUYe-
CTBEHHBI AMHUCCHOHHBIM aHanu3. YCTPOHCTBO JIa3epHOr0 MUKpoaHaiu3aTropa. Moaudpukauuu
METOJA.

6. HccnenoBanuss MarepuaioB METOJAMHM ONTHYECKOM MUKpPOCKONHH. Bo3MoxHOCTH
ONTUYECKOTO aHaju3a. Buubl MHUKpompenapatoB U CHOCOOBI UX NMPHUrOTOBIEHUs. M3yueHue
MaTepHuajoB B IJIOCKO-MOJSPU30BAHHOM NapaJUIEIbHOM, CXOJSIIEMCS U OTPAaKEHHOM CBETE.
Metonbl U3MEpPEHUS IOKA3aTeNsl MPEJOMIIEHNS U30TPOIHBIX M AHU30TPONHBIX MAaTEpHUAIOB.
N3mepenre MHKpPOTBEPJIOCTH MaTepuasioB. lccienoBaHue HanpsKEHUH MOJSIPU3ALMOHHO-
ONTHYECKUM MeTo oM. OO0pyAOBaHHE /Ul ONITUYECKUX UCCIIEJOBAHUH.

4. O0beM y4eOHOH JUCIHIJIMHBI

. B 3auerHbIX B akanewm.
Bunst yueOHoI paboThI
eIMHUIIAX gacax
OO0masi Tpy10eMKOCTh JHCHHMILIMHBI 110 Y4eOHOMY ILIAHY 5 180
KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
Jlabopartopusie 3ausTus (J1ad) 0,89 32
CamocrositesnbHas padora (CP): 2,22 80
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CaMoCTOsITeIbHOE H3YUYCHHE PA3/IeNIOB JUCITUTUIHHBI 2,22 80

IK3aMeH 1 36

KonTakTHas paboTa — MPOMEKYTOUHASI ATTECTALIHSI 0,4

[ToaroToBKa K 9K3aMeHY 35,6
Bupa koHTpOJISI: JK3aMeH

. B 3auerHbIx B actponom.
Bune! yueOHoi1 paboThI

eIMHUIIAX qacax
OO0umas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY ILIAHY 5 135
KonTakTHas padoTa — ayIMTOPHbIE 3aAHATHS: 1,78 48
Jlextuu (JIek) 0,89 24
JlaGopatopusbie 3ausaTus (JIad) 0,89 24
CamocrositesnbHas padora (CP): 2,22 60
CaMocTosITENbHOE U3YUYEHHUE PA3/1e€TI0B JUCIUILINHEI 2,22 60
IK3aMeH 1 27
KonrakTHas paboTa — mpoOMeXyTOYHAast aTTECTaIIHSI 0,3
IToaroroBka K 3K3aMeHy 26,7
Bua koHTpoJs: IK3aMeH

AHHOTALUS IPOTPAMMBbI y4eOHOM N CHMIIIMHBI
«MeTtoabl HccIeI0BaHUs MaTepuasioB diekTpounkm» (61.B.J1B.06.02)

1. Heap aucuumianHbl — GOPMUPOBAHUE ONPEIEIIEHHOr0 00beMa 3HAaHUM U HeoOX0u-
MBIX HAaBBIKOB, IOCTaTOYHBIX JUI CAMOCTOSITEIBHOTO BBIOOpA METO/1a aHAJIN3a PA3IUYHBIX MaTe-
pHAJIOB AJIEKTPOHUKH (MOHOKPHUCTAILIOB TTOIYIPOBOJHHKOB, KOMITIO3UTHBIX M THOPUIHBIX MaTe-
pHAJIOB), B 3aBUCHUMOCTH OT KpyTa pelIaeMbIX UCCIe10BaTeNbCKHUX 3a/1a4.

2. B pe3yabTarte U3y4eHHs JUCHMUILIMHBI 00y4AaIOMMICS J0KEeH:

Obnadams clenyrOIMUMA KOMIETSHIIHSIMHE:

- CIIOCOOHOCTBIO HCITIOJIB30BAThH MpaBUila TEXHUKHU 0€30IaCHOCTH, IPOU3BOJCTBEH-
HOW CaHWTapWH, OXKApHOW 0E30MaCHOCTH M HOPMBI OXpaHbI TPyJa, U3MEPSATh U OICHUBATH T1a-
paMeTpbl IPOU3BOJCTBEHHOTO MUKPOKIIMMATa, YPOBHS 3allbUIEHHOCTH M 3ara30BaHHOCTH, IIyMa,
U BUOpalmu, ocBeneHHocTr padbounx mect (ITK-5);

- TOTOBHOCTBIO K OCBOEHHUIO U DJKCIUTyaTalli BHOBb BBOJUMOTO O0OPYIOBaHHS
(IIK-8);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh TEXHUUECKYIO IOKYMEHTAlNI0, 10A0UpaTh 000py-
JIOBaHKE, TOTOBUTH 3asBKU Ha MPUOOpeTeHre U peMOHT o0opynoBanus (ITK-9);

- CHOCOOHOCTBIO MPOBOJIUTH AHAIM3 CHIPbS, MAaTEpUAIIOB M TOTOBOW IMPOIYKIIHH,
OCYIIECTBIIATH OIIEHKY pe3yabTaToB ananu3a (ITK-10);

- CHOCOOHOCTBIO TUTAHUPOBATH M MPOBOJNUTH (PU3UUECKUE M XUMHUYECKHE IKCIepH-
MEHTBI, IPOBOJUTH 00PabOTKY MX Pe3yJIbTaTOB M OLIEHUBATH MOTPEUTHOCTH, BBIIBUTATh TUIIOTE-
3Bl U YCTaHABJIHMBATh TPAHUIBI MX MPUMEHEHUS, IPUMEHITh METOAbI MAaTEMAaTHYECKOTO aHAIIN3a
U MOJICJTMPOBAHUS, TEOPETHYESCKOTO U SKCIIepUMEHTaTbHOTo nccienoBanus (ITK-16);

- TOTOBHOCTBIO MPOBOJIUTH CTaHAAPTHBIE U CEPTU(DUKAMOHHBIC UCTIBITAHUS MaTe-
pHaoB, U3JIETHIA ¥ TeXHoJIornyeckux npouecco (IMK-17);

3uame:

- COBPEMEHHOE COCTOSIHHE B O0JIACTU UCCIIEIOBAHMS CTPYKTYPBI U COCTaBa MaTE€pHaIOB
AIIEKTPOHUKH.

- TEOPETHUYECKHE OCHOBBI M KiIacCU(UKAIMI0 METOAOB aHalln3a, 00JacTh MX MpUMEHe-
HUS1, BOBMOXKHOCTH U OTPaHUYEHUSI.

- YCTpPOWCTBO M (PYHKIIMOHAJIbHBIE BO3MOXHOCTH OOOPYIOBAaHUS, HCIIONB3YEMOIO JUIs
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aHaIu3a.

Ymemy:

- UHTEPIPETUPOBATh PE3YJIBTAThl aHAJIN3d MAaTEPUATIOB PACCMOTPEHHBIMHU B KypCE METO-
JaMH.

- CPaBHMBATh U COIOCTAaBIATH PE3YJIBTAThl UCCICAOBAHMS MATEPHAJIOB PA3HBIMH METO-
JlAMH.

- BBIOMpATh METOJ| aHAJIM3a UCXOs U3 MOCTABJICHHBIX 3a/1a4 UCCIIEAOBAaHMS U HUCCIIEye-
MOTI'0 MaTepuania.

Braoemy:

- HaBBIKAMHU MHCIIOJIb30BAHMSI METOJOB aHAIW3a NI PELICHMs IPAKTUYECKUX Hay4dHO-
HCCIIEA0BATENIbCKUX 3a1a4.

3. Kpartkoe coaep:xanue TUCUMILIAHBI

1. Beenenue. Knaccudukaius MeTo0B GU3HKO-XUMHUECKOTO aHAIIN3A.

2. Tepmuueckue MeTonbpl aHanu3a. Tepmuyeckuil u nuddepeHInarIbHO-TePMUUYECKUN
METOJIbl aHaylu3a. TepMorpaBUMETpUUYECKUH U AUPPepeHnanbHO-TEPMOTrpaBUMETPUYECKUN
metoabl aHanuza. OOopynoBanue i tepmorpaduu. TpeboBaHus K 3TamoHaM. Bua KpuBbIX
ATA u TT'A. ®akropsl, Bausomue Ha Bua kpuBbix ITA u TT'A. TepmorazoBoiatoMoMeTpuye-
CKMi a”Han3. TepMOdIIEKTPOMETPUYECKUN aHanu3. JuiaToMEeTpUYECKUN aHaIu3.

3. Metoapl uccieoBaHUs CTPYKTYypbl MatepuanoB. PeHTreHo(}as3oBbIi M pEHTTeHO-
CTPYKTYPHBIN aHaiu3. B3auMonelcTBUE PEHTTEHOBCKOIO M3JIyYEHUsl C BELIECTBOM. Y paBHEHUE
Bynbda-bparra, npasuna Jlays. [IpuHIMIBI 1 BO3MOXKHOCTH METOJ1a IOPOIIKa, 000pyA0BaHuUE,
pacuer audpakrorpamm. OmnpeneneHre KaTeropuu, CHHIOHUHM, IMapaMeTPOB pEIIETKH, pEeHTTe-
HOBCKOM IUNIOTHOCTH KpUCTaJIOB. BiusiHue pazmepoB 4acTul] Ha peHTT€HOBCKYIO TU(PaKIUIO B
Hux. [lonnonpodunbubiii Meton PutBenbaa. CoBpeMeHHbIE METOJbI KOMITBIOTEPHOTO pacyera
TUGPAKTOTPAMM.

4. Ontuueckas cnektpockonus. CHeKTpel MOIVIOMIEHHA M IpomnyckaHus. PaccesHue.
OxcruHkiMsa. CedeHust nmoryionieHus. J(nana3oHn npo3padyHocTd Marepuana. BiausHue Ha morio-
IIEHUE KPHUCTAJIOB M CTEKOJ NMpUMeEced MEpeXOHbIX U peAKO3eMeNIbHbIX HOHOB. CriekTpodo-
TOMETPBI.

5. DneMeHTHBIN aHanu3. DNEKTPOHHO-30HA0BbII PEHTT€HOCIIEKTPAIbHBIA MUKPOAHAIIN3.
TeopeTnueckue OCHOBBI MeTojAa. BTopuuHble M 0OpaTHOpacCesHHbIE 3JEKTPOHBI, XapaKTepu-
CTMUYECKOE U3JTy4YeHue. Y CTpOCTBO MUKpoaHanu3aropa. VccienoBanue moBepxHOCTH, (pa3oBOro
M DJIEMEHTHOTO cocTtaBa. OCOOEHHOCTH MOATOTOBKH 00pa3noB. TpeGoBaHUs K dTaOHAM. JMHUC-
CHOHHBI MUKPOCHEKTPAIbHBIM aHaIU3 C J1a3epHbIM 0TOOpoM mpoObl. KadecTBeHHBIN U Konude-
CTBEHHBI AMHUCCHOHHBIM aHanu3. YCTPOHCTBO JIa3epHOr0 MUKpoaHaiu3aTropa. Moaudpukauuu
METOJA.

6. HccnenoBanuss MaTrepuanoB METOJAMHM ONTHYECKOM MHUKpPOCKONMH. Bo3MoxkHOCTH
ONTUYECKOTO aHaju3a. Buubl MHUKpompenapatoB U CHOCOOBI UX NMPHUrOTOBIEHUs. M3yueHue
MaTepHualoB B IJIOCKO-MOJSPU30BAHHOM INapaJUIEIbHOM, CXOJSIIEMCS U OTPaKEHHOM CBETE.
Meroasl u3MepeHus IOKa3aTels MPEIOMIIEHUS U30TPOIHBIX U AHU3OTPOIIHBIX MAaTEPHUAIIOB.
N3mepenre MHKpPOTBEPJIOCTH MaTepuasioB. lccienoBaHue HanpsKEHUH MOJSIPU3ALMOHHO-
ONTHYECKUM MeTo1oM. OO0pyAOBaHHE Il ONITUYECKUX UCCIIEOBAHUI.

4. O0beM y4eOHOH JUCIHUIIIMHBI

N B 3auetHbIX B akanem.
Bunpr yaeOHO# paboThI
CIIMHUIIAX Jacax
O01asi TPY/10eMKOCTh THCHMILJIMHBI 10 YYeOHOMY IJIAHY 5 180
KonTtakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,78 64
Jlexmm (Jek) 0,89 32
JlabopaTopusie 3ausTus (J1ab) 0,89 32
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CamocrositesabHas padora (CP): 2,22 80
CaMocTosITENbHOE U3YUEHHUE PA3/I€TI0B JUCIUILINHEI 2,22 80
JK3aMeH 1 36
KonTakTHas paboTa — IpOMEKYTOUYHAsI aTTECTALMSI 0,4
[ToaroToBKa K SK3aMEeHY 35,6

Buj kouTpos: IK3aMeH

. B 3auetHbIx B actponom.
Buns! yueOHoii paboThl
CIMHULIAX gacax

OO0mas Tpy10eMKOCTh THCIUILTHHBI 110 Y4eOHOMY IJIAHY 5 135
KonrakTHas pa0oTa — ayAuTOpPHbIE 3aHATHS: 1,78 48
Jlexmum (JIek) 0,89 24
Jlaboparopusie 3ansaTus (J1ad) 0,89 24
CamocrositeabHas padora (CP): 2,22 60
CaMOCTOsITeIbHOE M3YUYCHHE Pa3/IeNIOB JUCITUILUIHMHBI 2,22 60
JK3aMeH 1 27
KoHTtakTHas paboTa — MpoMEKyTOYHAS aTTECTAIHS 0,3
IToaroroBka K 3K3aMeHy 26,7

Bupa koHTpOJISI: JK3aMeH

AHHOTanUA padoyeil NPOrpaMmMbl AUCUUIIIMHBI

«XuMuYecKasi TEXHOJIOTHsI TeXHHYecKuX MoHokpucrawuion» (b1.B.[1B.07.01)

1. Heab OTMCHUMIMHBI — MOATOTOBKA KOHKYPEHTOCTIOCOOHBIX CHEIHATUCTOB I MOJ-
pazzieNeHuii LEHTPOB BHICOKUX TEXHOJIOTUI B 00JaCTH pa3pabOTKU U MPUMEHEHHS] HOBBIX MOHO-
KPUCTATMYECKUX MaTEpPUAIOB.

2. B pe3yjbTaTe H3y4eHHs TUCHUILIUHBI CTY/IEHT J0JIKEH:

Obnaoams crnenyromumu npodeccuonansubiMu (I1K) komnereHnusaMu:

- COOTBETCTBUU C PErVIAMEHTOM U HCII0JIb30BATh TEXHUYECKUE CPEICTBA /ISl U3Me-
PEHHSI OCHOBHBIX MapaMeTPOB TEXHOJIOTHUECKOIo Mpoliecca, CBOMCTB chipbs U npoaykuuu (I1K-
1);

- CIOCOOHOCTBIO MPUHUMATH KOHKPETHBIC TEXHUUECKHE PEIICHUsS MPH pa3padoTKe
TEXHOJOTHYECKHX MPOLECCOB, BHIOMPATh TEXHUYECKUE CPEJICTBA U TEXHOJIIOTHH C YUETOM 3KOJIO-
THYEeCKUX nocieacTBuil ux npumenenus (11K-4);

- CIIOCOOHOCTBIO HCIIOJIb30BATh MpaBUila TEXHUKHU 0€30MacHOCTH, IPOU3BOJCTBEH-
HOM CaHUTapuH, MOKAPHOU OE30MACHOCTH U HOPMBI OXPaHbI TPYJla, U3MEPATh U OICHUBAThH I1a-
paMeTphl IPOU3BOICTBEHHOTO MUKPOKIIMMATa, YPOBHSI 3albIJICHHOCTH M 3ara30BaHHOCTH, LITyMa,
U BHOpanuu, ocBemeHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO MPOBOJIUTH AHAIIU3 CHIPhS, MAaTEPUATIOB M TOTOBON MPOIYKIIUH,
OCYIIECTBIIATH OIIEHKY pe3yabTaTtoB ananu3a (ITK-10);

- CITOCOOHOCTBIO BBISIBJISITH U YCTPAHATH OTKJIOHEHHS OT PEKHUMOB PaOOTHI TEXHO-
JIOTHYECKOTO 000pY/IOBaHHUS U MapaMeTpOB TexHoorndeckoro mnpoiecca (IIK-11);

3Hamsw:

— METO/Ibl BBEICHUS JIETUPYIOIINX MUKPOIIpUMEcel B MOHOKPUCTAILIBL;
— OCHOBHBIE BHJIbI CTPYKTYP U MPOIIECCOB B KPUCTAJUIM3AIMOHHBIX Cpelax.

Ymemy:

— KOHCTPYHPOBaTh CTPYKTYPY U COCTaB JICTUPOBAHHBIX MOHOKPHUCTAIIOB;

— aHaJIM3UPOBATH MPOLECCHI, MPOXOASIINE B KPUCTAJUITM3AIMOHHBIX CpeIax;

— MPOEKTHPOBATH JIOTUCTUKY MUTAHUS PACTYIIETO MOHOKPUCTAILNIA;
Braoemy:
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10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

— HaBBIKAMHU KOHCTPYMPOBAHMSI JIETUPOBAHHBIX MOHOKPHUCTAJIJIOB;
— HaBBIKAMH aHAJIM3a CTPYKTYP U MPOLECCOB B KPUCTAILUIN3ALMOHHBIX CPEax.
3. KpaTkoe conep:kaHue TMCHUNIMHBI
Buasl Mukponpumeceii B MOHOKpUCTAIIAX. JIMCKpETHbIE YPOBHU YHUCTOTBI MUKPOIIPHU-
MeCel KpUCTAJUIOB KaK BaXKHEUIIINI KPUTEPUI OLICHKH UX Ka4eCTBA.
PaBHOBecHBIN KO3(pULIMEHT pacmpenesieHus MUKPOIIpUMEceil B CHCTEME KpUCTalUl-
KPUCTAJUIM3ALMOHHAs Cpela.
HepaBHoBecHbI K03(pPHULIMEHT pacrpenesieHus MUKPOIIPUMECeH B CUCTEME KpUCTaIlI-
KPUCTAJUIM3aLMOHHAsA cpella. BpIBOJ 3aBUCHMOCTH MEXAY PAaBHOBECHBIM M HEPABHOBEC-
HBIM KO3 duumenta pacmpeneneHuss MUKPOIPUMECE B  CHCTEME  KpUCTalI-
KPUCTAJUIM3ALMOHHAs Cpela.
JluHaMuKa MPUMECHOIO COCTaBa KPHUCTAJIAa PACTYyIIEro B OTPAaHUYEHHOM KPHUCTAILIM3a-
LMOHHOM Cpelle C 3alacoM KPUCTAJUIM3YEMOI'O BEIECTBA. 3aBHUCHUMOCTb IPEIEIBHON
KpUCTAJJIN3aLlMOHHON J10JM (OTHOIIEHHWE YUCIIAa MOJEW BBIPOCIIEr0 KpUCTaIa K YHUCITY
MOJIeH KpUCTAJUIM3aLlMOHHOM Cpezbl) OT JUCKPETHOIO YpPOBHsI TpeOyeMOH 4HMCTOTHI U
HEPaBHOBECHOTO KOA(HUIMEHTA paclpe/ie]IeHUs] IPUMECEH.
JluHamMKKa MPUMECHOIO COCTaBa KpUCTaJla PacTyLIEro B OTPAHMYEHHOW KpHCTaLIA3a-
LIMOHHOW cpeze 0e3 3amaca KpHCTAIM3YyEeMOro BEIIECTBA. 3aBHCHMOCTb NpEAeTbHON
KPUCTANIN3AL[MOHHON 7101 (OTHOILEHHE YMClIa MOJIEH BBIPOCILIETO KPUCTA/UIa K YHUCITY
MOJIEH KPHCTAITM3AIMOHHON Cpebl) OT TUCKPETHOTO YPOBHS TpeOyeMoW YUCTOTHI U
HEpaBHOBECHOTO KO3 GdHUIIMEHTa pachpeneiaeHus npumeceil. YpaBHenue Illeiina-
IIpaHHa.
Kpucrannoxumuueckoe KOHCTpYHPOBaHKE JIESTUPOBAHHBIX MOHOKpHCTaLIOB. KomneHcu-
pytolue aeratopsl. JIerupoBaHHble MOHOKPUCTAIUIBI C YIIOPSAAOYEHHBIMU U Pa3yNopsao-
YEHHBIMU MOJPEIIETKAMHU.
Buasl rOMOre€HHBIX KPUCTAJUIM3ALUOHHBIX CPEI.
Buzbl rereporeHHbIX KpUCTAIUIM3ALHUOHHBIX CPENl M MX NMPEUMYILIECTBO 110 OTHOUICHHIO K
TOMOT'€HHBIM.
Bu bl KOHBEKTMBHOT'O MacCOMNEPEHOCA B KPUCTAJLUIM3aLUOHHBIX CPENAX.
I'paButanmonHas TemioBas KOHBEKLHsS B KPHUCTAJUIM3ALMOHHBIX cpepax. Kpurepuun
Penes, I'pacroda u [Ipanatiis, XxapakTepusyrouye TOT BUJL KOHBEKIIHH.
I'paBuTanmoHHas KOHUEHTPALMOHHAS KOHBEKIUS B KPUCTAUIM3ALUOHHBIX cpenax. KoH-
LIeHTpalMoHHbIe kputepuu Penes, I'pacroda u Ilpannmis, xapakTepu3syromue 3T0T BUJ
KOHBEKIINU.
TepMokanmspHas KOHBEKIIHS B KPUCTAJUIM3AUOHHBIX cpenax. Kpurepuit MapaHnronu,
XapaKTEePU3YIOLIUN ITOT BUJI KOHBEKIIUH.
KoHuenTpannoHHo-kanmuispHasl KOHBEKIMS B KPUCTAUIM3ALMOHHBIX cpenax. KoHuen-
TPalMOHHBIA KpUTepuil MapaHrOHU, XapaKTEPU3YOLIUN 3TOT BUJL KOHBEKIIUU.
B3aumopeiicTBue pa3In4HbIX BUIOB KOHBEKLIIUN B KPUCTAJUIM3ALMOHHBIX CpEIax.
BrIpamuBanue MOHOKPUCTAJUIOB B TelIsIX KaK IIPUMEP METOJA BbIpAIIMBAHUS MOHOKpHU-
CTAJUIOB CO CJIO’KHOM (HE MPUMHUTHUBHOM) TONOJIOTHENH KPUCTAITU3AL[MOHHBIX CPEl.
Meton IDKK (map-KuakocTb-KpUCTaJII) KaK NMPUMEP METOJA BBIPALIMBAHUS MOHOKPH-
CTaJUIOB CO CJIO’KHOM (HE MPUMHUTHUBHOM) TOMOJIOTHENH KPUCTAINTU3A[MOHHBIX CPEL.
[IpencraBneHne TONOJIOTHH KPHUCTALIM3AIMOHHBIX CPEI C MOMOINBI0 TpadoB. YHUBEP-
caJlbHO€ KOJIMpOBaHKe rpadoB.
MeTto/ BbIpalMBaHusl MOHOKPUCTAJJIOB B PacTBOpax B YCIOBMSIX TEMIIEPATYPHOIO Mepe-
1ajia Kak MpuMep METO/a BbIpalllMBaHUsI MOHOKPUCTAJUIOB CO CJIOKHOM (HE MPUMMTHUB-
HOI) TOMOJOrMEeN KpUCTaINIM3alMOHHBIX cpea. IlpencraBieHue 3TOW TOMONOTMM € IO-
MoIpio rpada. BapuanTs! (crmocoObl) 3TOr0 MeToAa.
MeTto BblpamiBaHusi MOHOKPHUCTAJUIOB B PacTBOPAX B YCIOBMSIX UCHApEHUsl PACTBOPH-

139



TeJId KaK IMpUMEpP METOJa BBIPALIMBAHUS MOHOKPHCTAJJIOB CO CIIOKHOW (HE MPUMMTHUB-
HOM) TOMOJOrMeN KpUCTalNIM3alMOHHBIX cpea. IlpencraBieHue 3TOW TOMONOIMM € IO-
MoIpio rpada. BapuanTs! (crmocoOb1) 3TOro MeToaa.

20. Metox BbIpaliBaHUsI MOHOKPHCTAJJIOB B pacTBOpax 0e3 3armaca KpUCTAUIN3yeMOro Be-
1IecTBa Kak MpUMEpP METO/A BhIPAIIMBAHUS MOHOKPHUCTAIIOB ¢ TPUMHUTHUBHOMN TOIOJIOTU-
el KpHucTalM3alMoOHHBIX cpen. IIpencraBneHune STOW TOMOJIOTMH € MOMOINBIO rpada.
BapuanTs! (cioco0bl) 3TOro MEeTo/a: CIIOHTaHHAS KPUCTAJLTU3allks B pacTBOpe-paciuiaBe,
KpHUCTaJUIM3aIUsl B paCTBOPE-PaCIUIaBe C JOKAJIBLHON 00JIACTHIO OXJIAKICHUS KOHTEHHEepa.

21. Meroa BbIpaliMBaHusl MOHOKPUCTAIIJIOB UCIIAPEHUEM PAaCTBOPUTEINS B YCIOBUIX Tuddy-
3MOHHOIN «KOHBEKIIUN.

22. Metox BBIpalIMBaHUSA MOHOKPUCTAJIOB UCITIAPSHUEM PACTBOPUTENISI B YCIOBUSIX KOHBEK-
uuu MapaHrosu.

23. Mero 30HHOM KpUCTAJLTU3allMU B pPacTBOpe-paciuiaBe. ['pad TOmogoruu 3Toro MeToj1a.

24. BeplpamuBanue MOHOKPUCTAIUIOB MeToAoM Hoxpanbsckoro. I'pad Tomosgoruu sToro Mero-
na. BapuanTsl (crmocoObl) 3TOro MeToa.

25. JlaGopatopHble paboThl. BplpamnBaHue MOHOKPUCTAJUIOB M3 PAaCIUIaBOB, PAaCTBOPOB-
pacIIaBoOB U BOJHBIX PACTBOPOB.

4. O0beM y4eOHOi THCIUITHHBI.
o B 3adeTHBIX B akazem.
Buapl yaeOHO# paboThI
eIMHUIIAX qacax
OO0mas Tpy10eMKOCTh THCIUILTHHBI 110 Y4eOHOMY IJIAHY 3 108
KonTtakTHasi paboTa — ayAuTOPHbIE 3aHATHS: 1,35 48
Jlexmmm (Jlek) 0,45 16
[Tpaktuyeckue 3anstust (I13) 0,45 16
Jlaboparopusie 3austus (J1ad) 0,45 16
CamocrositesnbHas padora (CP): 0,65 24
CaMoCTOsITeIbHOE U3YUYEHHE Pa3/IeNIOB JUCITUIUIMHBI 0,65 24
JK3aMeH 1 36
KoHnTakTHas paboTa — MpOMEKYTOUYHAsI aTTECTALMSI 0,4
IToaroToBka K 3K3aMeHy 35,6
Bua kouTpoJs: IK3aMeH
. B 3auetnHeix | B actponom.
Bunpr yaeOHO# paboThI
eIMHULIAX gacax
O0mas Tpy10eMKOCTh IMCHUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTrakTHasi padoTa — ayAuTOpPHbIE 3aHATHS 1,35 36
Jlexmum (Jlek) 0,45 12
ITpakTnueckue 3anstus (I13) 0,45 12
JlaGopaTopusbie 3ausaTus (JIad) 0,45 12
CamocrositesnbHas padora (CP): 0,65 18
CaMocTosiTeNnbHOE N3YUYEHHUE Pa3/I€I0B JUCIUILINHEI 0,65 18
IK3aMeH 1 27
KonrtakTHas paboTa — MpOMeXyTOUYHAsI aTTECTAIHSI 0,3
IToaroToBka K 3K3aMeHy 26,7
Bua konTpoJs: IK3aMeH

AHHOTAIUA padoyel NPOrpaMMbl JUCHHUILINHBI
«XHMHYeCKasi TEXHOJIOTUs TOHKOILUIEHOYHBIX rerepoctpykTyp» (b1.B.JIB.07.02)
1. Heap aucumnianHbl — chOpMUPOBATh Y CTYACHTOB OakajaBpHara MpeACTaBICHUE O

140



TOM, KaK Ha OCHOBE (pyHIaMEHTATbHOU (HHU3UKO-XMMHUECKONH HH(OpPMAIMHU OCYHIECTBISETCS

BBIOOp

TCXHOJIOTHHU U OMPCACIIAIOTCA KOHKPCTHBIC TCXHOJOTUYCCKUC PCIKUMBIL, KaKHMIOGPaSOM

OCYUIECTBIISIETCS. ONEPATUBHBIN KOHTPOJIb 32 KAU€CTBOM IOJy4aeMbIX MAaTE€pHAJIOB U U3JCIUM;

KaKoOBa

JIOJKHA OBITH TOCIIEOBATEIBHOCTD IEHCTBUIN MTPpU pa3pabOTKe TEXHOJIOTUU HOBBIX MHO-

TOKOMITOHEHTHBIX FeTepo(a3zHbIX CTPYKTYP.

2. B pe3yabTaTe u3ydyeHUus: JUCHHUILIMHBI 00y4YAIOIIMACS 10JIKEH

Obnadams crnenyrouumu npodeccuonanbapiMu (ITK) komnerenusamu:

3name:

Ymems

COOTBETCTBUM C PEIVIAMEHTOM U MCIOJIb30BaTh TEXHUUECKHUE CPEICTBA ISl U3MEPEHUs
OCHOBHBIX [1aPAMETPOB TEXHOJOTMYECKOTO Mpoliecca, CBOMCTB chlpbs U npoaykuuu (11K-
1);

CIOCOOHOCTBIO MMPUHUMATh KOHKPETHBIE TEXHUUECKUE PEIIEeHUs MPHU pa3paboTKe TEXHO-
JOTMYECKUX TPOLIECCOB, BHIOMPATh TEXHUUECKUE CPEJICTBA U TEXHOJIOTUHU C YUETOM KO-
JIOTHYECKUX TocieacTBuii ux npumenenus (I1K-4);

CIOCOOHOCTBIO MCHOJb30BATh MPAaBUJIAa TEXHUKU OE€30MaCHOCTH, MPOU3BOACTBEHHON ca-
HUTAPHUH, TIO)KAPHOK 0€30MaCHOCTH U HOPMBI OXPaHbl TPYAa, U3MEPSTh U OLECHUBATD I1a-
paMeTphl MPOU3BOJCTBEHHOIO MUKPOKJIMMATa, YPOBHS 3abIJICHHOCTH U 3ara30BAHHOCTH,
nryma, ¥ BuOpauuu, ocsemeHHoctu padbounx mect (I1K-5);

CIOCOOHOCTBIO IMPOBOAUTH AaHAIU3 ChIPbsl, MAaTEPUAIOB U TOTOBOM MPOAYKLIMH, OCY-
IIECTBJISITH OLICHKY pe3yibTatoB ananu3a (I[1K-10);

CIIOCOOHOCTBIO BBIABIISITH M YCTPAHATh OTKIOHEHHS OT PEKHUMOB PadOTHI TEXHOJIOTHYE-
CKOr0 000pYIOBaHMS U MMapaMeTpoB TexHojIormueckoro mpoiecca (ITK-11);

TepMoanHaMuyecKue acleKThl TEXHOJIOTUM IJIEHOUHBIX CTPYKTYpP Ha OCHOBE HEOPIaHU-
YECKUX U OPraHMYeCKUX XUMUYECKUX COEAMHEHUN

Teopernueckue acneKkTsl COIIACOBAHMSA TOJILIMH PA3IMUHBIX (YHKIMOHAJIBHBIX CIIOEB
IIPY CO3JaHUU MHOTOCJIOMHBIX CBETOM3IIYYAOUIUX JHOIAHBIX CTPYKTYp Ha OCHOBE Opra-
HUYECKUX COCIMHEHUN

3aKOHOMEPHOCTH (HOPMUPOBAHUS COOCTBEHHBIX U MPUMECHBIX TOUEUHBIX Je(PEKTOB MpHU
MOJIyYEHUH TUIEHOYHBIX CTPYKTYp Pa3IMYHbIMU METO/IaMU

OcoGenHoctr (hOpMUPOBAHMSI TIEPEXOAHBIX CJIOEB MPHU MOTYYEHUH MHOTOCIONWHBIX ILIE-
HOYHBIX CTPYKTYp OCHOBE HEOPraHMYECKHX W OPraHUYECKUX COCAVHEHHU Ul IPOM3-
BOJICTBA ITPUOOPOB AIEKTPOHUKH.

OcHOBHbIE HEOpPraHMYECKHEe MaTepHalibl U WHAWBH]yalIbHbIE BEIECTBA, KOTOpbIE HC-
HOJIB3YIOTCA JIJIsl TIOJYYeHHs aKTHBHBIX M MACCHBHBIX CJIOEB COBPEMEHHBIX Terepodas-
HBIX TUIEHOYHBIX CTPYKTYP Ul IPUOOPOB AJIEKTPOHUKH PA3TUYHOIO HA3HAYCHHUS.
CriocoObl OTy4eHUs! OTJIENBbHBIX CIOEB U MHOTOCJIONHBIX reTepodasHbIX CTPYKTYp C 3a-
paHee 3aJaHHBIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU JIJIsl TPUOOPOB IEKTPOHUKH
Pa3IMYHOrO HA3HAYEHUS.

BriOupare MeToap! (OPMHUPOBAHUS OTACITBHBIX CJIOEB TOHKOIUIEHOYHBIX CTPYKTYp C 3a-
JAHHBIM TUIIOM U KOHIIEHTpAIUeil TOUEUHBIX 1e(PEKTOB.

PaccunThiBaTh TONIIMHBI (YHKIHMOHAJIBHBIX CIOEB MHOTOCIOMHOM cBeTOM3ITyuaromien
JUOJTHOM CTPYKTYpPBl HA OCHOBE OPraHUYECKUX COETUHEHUI.

AHanu3upoBaTh MHPOPMAILMIO U HA €€ OCHOBE OCYUIECTBIIATH BHIOOp MaTepUajoB IJis
CO3/IaHMUsl AaKTUBHBIX M IACCHBHBIX CJIOEB COBPEMEHHBIX TreTepo(a3HbIX IUIEHOYHBIX
CTPYKTYp Ui IPUOOPOB AJIEKTPOHUKH PA3IUYHOIO HA3HAUECHHUS.

CriocoObl MOTy4eHUs! OTJENBHBIX CIOEB U MHOI'OCIONHBIX reTepo(asHbIX CTPYKTYp C 3a-
paHee 3aJJaHHBIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMU ISl PUOOPOB 3IEKTPOHUKH
Pa3JINYHOTO HA3HAYECHUS.
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Braoemy:
— CoBpeMeHHBIMH CTIOCO0aMU TOTYUYEHHS OTEIBHBIX CIOEB M MHOTOCIONHBIX TeTepodas-

HBIX CTPYKTYp C 3apaHee 3a/JlaHHbIMU (DYHKIIMOHAJIBHBIMU XapaKTEPUCTUKAMH ISl TIPH-

OOpOB AIEKTPOHUKHU PA3IUYHOTO HA3HAYCHUS.

— CnocobaMu co3/laHusl U HCIOIb30BaHUS OCHOBHBIX 3JIEMEHTOB 3JIEKTPOBAKYYMHBIX MPH-
00poB (ImoorpeBaTelieil, KaToJ10B, FETTEPOB)
— Meronamu pacuera XapakTepUCTUK MEPEXOIHBIX CIOEB MHOTOCIOWHBIX CTPYKTYp Ha OC-

HOBE HEOPraHMYECKUX U OPraHUYECKUX COCTMHEHUH JUIs TPUOOPOB AIEKTPOHUKH.

3. KpaTkoe cogep:kanue THCHUIINHBI

Pazgen 1. OGmiue BOpoCkl TEXHOJIOTHH IeTepo(a3HbIX CTPYKTYP

1.1. Knaccuduxanus rerepodazubix crpykryp. [loHsTHe rerepodazHoil CTPYKTYpBHI.
Knaccudukamus rerepodasHbplx CTPYKTYp MO pa3iIW4YHBIM. MPU3HAKAM - Pa3MEpHOCTb, CIIOH-
CTOCTb, KOJIMYECTBO HCIIOJIb3YEMBIX (Da3, arperaTHoe M CTPYKTYpHOE COCTOSIHUE OTAEIbHBIE CII0-
eB rerepodazHbIX CTPYKTYP.

1.2. O0mmii moaxo K aHanuzy (pU3MKO-XUMHUYECKUH JaHHBIX O CHCTEMaX, UCHOJb3ye-
MBIX HpU pa3pabOTKe TEXHOJOTHH reTepodasHbIX CTPYKTYp (Ha mpUMeEpEe OCHOBHBIX XUMHUYE-
CKHX COEAMHEHUMN, UCIIOIb3YyEMBIX B COBPEMEHHON MUKPOIJIEKTPOHUKE).

1.3. ®u3NKO-XMMHUYECKHE CBOMCTBA KPEMHUSA U FepMaHMsl. TeXHOJIOTMM MOHO- MOJIUKPH-
CTAJUIMYECKOTO M aMOP(PHOTr0 KPEMHUS U TePMaHUs JJIsl Pa3IuYHbIX THIOB yCTpoiicTB. Homen-
KJIaTypa U XapaKTePUCTUKU MPOMBIIUICHHBIX MOHOKPUCTAIIJIOB.

1.4. dazosle paBHOBecus B cucteMax A3-B°. Xapakrepuctuka Qu3MuecKuXx, 21eKTpodu-
3MYECKUX, U ONTOZJIEKTPUUYECKHX CBOMCTB XMMHUYECKHX coenunHeHuil tuna A3B5. Texnonorus
MOHOKpHUCTaJLIOB coenunenuii A’B® u TBepbIX pacTBOpoB Ha ux ocHoBe. HoMeHknaTypa u Xa-
PaKTEPUCTUKH MPOMBIIIJICHHBIX MOHOKPHUCTAJIIOB.

1.5. dazoBsle paBHOBecus B cucteMax A%-B®. Xapakrepucruka Gusnueckux, 1eKTpodu-
3MYECKUX, M ONTODNIEKTPUYECKHX CBOHCTB XUMHUECKHX coeluHeHui Tuma A’BS,

1.6. XapakTepucTuka GpU3NKO-XUMUIECKUX, PU3MUECKUX U AIIEKTPOPUZNIECKUX CBOUCTB
HEKOTOPBIX MATEPUaJIOB, IIMPOKO HCIOJB3YEMbIX NMPU U3TOTOBICHUM MACCUBHBIX JIEMEHTOB B
TEXHOJIOTHSIX TE€TEPOCTPYKTYP: METAIUIbI, OKCU/IbI, HUTPU/IBL.

1.7. Kunxue kpuctamnsl. Knaccuduxaiysi, o0CHOBHbIE XapaKTEPUCTUKH, METOJbI MOTY-
YEHMUSL.

1.8. Texnosoruss HeopraHudeckux groMuHOdopoB. Knaccubukarus 1roMUHOGOPOB MO
pa3nu4HbIM Ipu3HakaM. OCHOBHBIE KJIacChl XUMUUECKUX COEIMHEHUHN, CIIOIb3YEMBIX ISl CUH-
Te3a HEeOpraHMYeCKHX JTIOMHUHO(OPOB. TEeXHONOrHMH CHHTE3a HEOPTraHUYECKHX JTOMUHO(OPOB.
B3anmMocBs3p MeX1y yCIOBHSIMHU CHHTE3a U XapaKTepUCTUKAaMU JTIOMHHOPOPOB. CriocoOs! ¢op-
MHUPOBaHHS TOHKOIUICHOYHBIX JIIOMHHECIIEHTHBIX CTPYKTYp IPHU Pa3lIUYHBIX CIOCO0AaX UX BO3-
Oy KJIeHUS.

Pa3nen 2. TexHOJIOTHS JIMHEWHBIX TeTepO(a3HbIX CTPYKTYP

2.1. Texnonorus uHTErpanbHbIX cxeM. Kmaccudukanumm uaterpansueix cxem (MC) mo
pa3INyYHbIM Mpu3HakaMm. TexHonorus noxynpoBogHuKoBbeix MC Ha ocHoBe Si. Texnomorus us-
rotoBieHus tiacTiH A C u3 MoHOKpucTaumyeckor Oynu. OU3NKO-XUMHYECKHE OCHOBBI H
TEXHHMKA JIETUPOBAHMs KPEMHHUEBBIX MUKpocxeM. DazoBble paBHOBECHS U KMHETHKA rerepodas-
HBIX TporieccoB B cucteme Si-O. TexHoorus: TudIeKTPUIECKUX MOKPHITUH Ha OCHOBE OKCHIOB
kpemuusi. Doromurorpadus. Tpasnenne. Ocobennoctu TexHoiaoruu MC Ha ocHoBe GaAs. Oc-
HOBHBIE THITBI CTPYKTYP aKTHBHBIX 3JIEMEHTOB, HCIOJB3yeMbIX mpu cozpannu MC: nuddysnon-
HO-TIJIAaHApHAsl CTPYKTYpa, AMHUTAKCHAIbHO-TUIAHAPHASA CTPYKTypa, DMHUTaKCHAIbHO-TIJIaHApHAs
CTPYKTypa CO CKpPBITBIM CIIOEM, CTPYKTypa C IUAJIEKTPUYECKON H30JsLuel, W30IUIaHapHas
CTPYKTypa, MoJumianapaas ctpykrypa, MJII cTtpykrypa, DnuTakcuanbHO-TUIaHAPHBINA TpaH3U-
crop ¢ nuojaoM IOTTKH, CTPYKTypa ¢ MHKEKUMOHHO-UHTETPAJIbHON JIOTUKOW TexHosnorus ru-
Oopunabix IC. TexHOIOrus TOJICTOMIEHOYHBIX MUKPOCXEM.
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2.3. TexHosorus MpUOOPOB BOCIIPOU3BEACHUS N300pakeHus. [loHsATHE 1IBETA, AMAarpaM-
Ma LIBETHOCTH, LIBETOBbIE n3MepeHus, L{eroBas cuctema MKO. OCHOBHBIE CUCTEMBI NIPEACTAB-
JICHUs! I[BETa, aHAJIOTOBOE U LIU(PPOBOE MpeACTaBIeHUE I[BETa. TE€XHOIOTUs aKTUBHOTO KUIKO-
KPUCTAUTMYECKON AUCIUIes C TPAaH3UCTOPHOM Marpuiei Ha ocHoBe Si. Tomosjorus akTHBHOTO
KUIAKOKpUCTaUIMUeckoro aucruies. @azoBsie paBHOBecHs B cucteme Si-H. Ocobennoctu moy-
YEeHUSI TOHKHX CII0€B aMOp(HOT0 He(OTOUYBCTBUTEIBHOTO KpeMmHUsi. DopMHUpOBaHUE TpaH3H-
CTOpPHOM MaTpuilbl. MoJeIUpoBaHUe U OCOOEHHOCTH TEXHOJIOTMU TOHKOIIEHOYHBIX HEOPTaHU-
yeckux cBeToQmIbTpoB. OcobeHHocTu (oronmTorpadust Mpo3pavyHbIX MPOBOASIINX MOKPHITUN
IN203-Sn0O2. TexHoMOTUs SIEKTPOHHO-TYUEBBIX TPYOOK. TexHOJIOrHs BaKyyMHOTo ¢iyopec-
LEHTHOro aucIuiess. TeXHOJIOrHs IUIa3MEHHOM MaHenu. TEeXHOJIOTHs 3JIEKTPOCMAYUBAIOLIETO
JUCTLIES.

2.4. Opranuyeckas IEKTPOIIOMUHECHEHIUA. OCHOBHBIE KJIACCHI OPraHUYECKUX JIFOMU-
Hecuupyrommx crpykryp. Ocobennoctu mexanuzmoB omuHecteHiun OJIC. Teoperuueckas
MO/JIeJIb OPraHUYECKUX CBETOM3IYYAIOIIUX AM0/I0B. MeToauka noabopa MaTepuanoB i co3/a-
Hus rerepodaznoin OJIC. TexHonmoruss OPraHMvecKOro dIEKTPOIIOMUHECIIUPYIOIIETO TUCTIICS.
TexXHOJIOTrHsI TOJIMMEPHOTO IEKTPOIIOMUHECIIUPYIOIIETO JUCTLIES.

2.5. TexHosorus JIMHEHHBIX reTepo@a3HbIX CTPYKTYp Ha MpuUMepe NpuOOpoB Hepenadu
U300paKeHMs.

TexHosiorus BUIMKOHOB AJIs Mepefadyr IIBETHOI'O TEJIEBU3HMOHHOTO M300paxeHus. Tex-
HOJIOTHMSI MAaTPUYHBIX HPUOOPOB C 3apsAaoBoil cBs3bio (CCD MmaTpullbl): TOMONOTHUS, MPUHIIMIT
JENCTBUS, OCHOBHbIE XapaKTePUCTUKU. TexHosorus GoTouyBCTBUTEIbHBIX CTPYKTYp Ha OCHOBE
matpuubl KMOII TpaH3ucTopoB: TOnosorus, NpUHUUN ACHCTBUSI, CPABHUTEIbHBIE XapaKTEpH-
ctuku. IIpocTpaHcTBEHHO-BpeMEHHbIE MOJYJIATOPHI cBeTa. Ha3sHaueHue u mpuHIMN JIEHCTBUS
ocHOBHbIX Tunos IIBMC. TexHosnoruss maTepuanoB Uil U3FOTOBJICHUS AKTUBHOW CTPYKTYpbI
[IBMC. TexHonorusi nmpocTpaHCTBEHHO-BPEMEHHOTO IpeoOpa3oBarteisi cBeTa (A1 BUAMMOIO
Jiana3oHa) Ha OCHOBE MOJIMKPUCTAJUINYECKOTO cyibduaa kaaMus. TeXHOIOTus 3JeKTpOCTaTH-
YECKOT0 MPOEKIIMOHHOTO JUCILIEes] HA OCHOBE Je(pOPMUPYEMBIX MUKPO3EPKAIBbHBIX YCTPOUCTB.

Paznen 3. Texnonorust 00beMHBIX reTepodasHbIX CTPYKTYp Ha IpUMepe KepaMUUECKUX
MHUIIEHEN /I MAarHETPOHHOT'O U 3JIEKTPOHHO-JTyY€BOT'0 PaCIbUICHUS

XapakTepuCcTUKa KEPaMHUUECKUX MHILEHEN ISl MAarHETPOHHOIO U JIEKTPOHHO-ITY4€BOTO
pacmbuieHus. Jlnarpamma DmmHTXeMa st cucteMbl Zn-O-S. TexHOIOorHs —MOKpPOTo JIETHPO-
BaHUs CyJb(puIa IUHKA HOHAMU TepOus. TexXHOJOrHs BBICOKOTEMIIEpAaTYpPHOTO MPECCOBAHUS
IIPU KOHTPOJUPYEMOM XUMUYECKOM MOTEHIMANIE OJHOTO U3 KOMIIOHEHTOB. TeXHOJIOTUsl aKTHBa-
LIMOHHOTO OTXMUra 1o Mmeroay Ban-JloopHa.

4. O0beM y4eOHOH TUCIUINJIMHBI.

N B 3aueTHBIX B akanewm.
Bunpr yaeOHO# paboThI
eIMHUIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 108
KonTrakTHasi padoTa — ayAuTOpPHbIE 3aHATHS: 1,35 48
Jlexmum (Jlek) 0,45 16
[Tpaktuyeckue 3austust (I13) 0,45 16
Jlaboparopusbie 3ausTus (J1aod) 0,45 16
CamocrositesnbHas padora (CP): 0,65 24
CaMocTosITENbHOE N3YUYEHHUE PA3/I€TI0B JUCIUILINHEI 0,65 24
IK3aMeH 1 36
KonTakTHas paboTa — NpoMeKyTOUHAsI aTTECTALMs 0,4
[ToaroToBKa K 9K3aMEeHY 35,6
Bujx koHTpOJIS: IK3aMeH
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. B 3auetnbix | B acTponom.
Bunet yueOHOI pabOThI
eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTrakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,35 36
Jlexmm (Jlek) 0,45 12
[TpakTnueckue 3anstus (I13) 0,45 12
JlaGopatopusbie 3ausaTus (JIad) 0,45 12
CamocrositeabHas padora (CP): 0,65 18
CaMOCTOsITEeTbHOE N3YyYCHUE PA3/IeTIOB TUCITUTLINHEI 0,65 18
IK3aMeH 1 27
KonrtakTHasi paboTa — MpOMEXyTOUYHAsI aTTECTAIHSI 0,3
ITonroroBka K 3K3aMeHy 26,7
Bua kouTpoJis: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«XHMHYecKasi TEXHOJIOTus I0BeJIMPHbIX MaTepuaion» (b1.B./[B.07.03)

1. Heap AucOMIUIMHBI — 03HAKOMJIEHHE CTYAEHTOB C Pa3IMYHBIMU TEXHOJIOTUSIMU B 00-
Jactu paboThl C MPUPOJHBIMU UCKYCCTBEHHBIMU FOBEJIMPHBIMU KaMHSIMU - MEXaHHUUECKOW 0Opa-
00TKOH, MOIU(UIIMPOBAHUEM CBOMCTB (00J1aropakMBaHUEM ), POCTOM HCKYCCTBEHHBIX KpUCTAJ-
JIOB U TEXHOJIOTMEN IOBEIMPHOIO ITPOU3BOJCTBA.

2. B pesysbTare n3y4eHus JMCHHUIIIHHBI 00YYAIOIIUHCS JOJIKEeH:

Obnadams cnepyrommmu npodeccuonanbHbiMu (I1K) komnereHusiMu:

— COOTBETCTBUU C PETJIAMEHTOM M HCIOJb30BaTh TEXHUYECKHE CPENCTBA JJIS U3MEPEHHUS
OCHOBHBIX MapaMeTpPOB TEXHOJOTMYECKOI0 MpPOIEecca, CBOMCTB ChIPbS M MPOIYKIUH
(TIK-1);

— CIIOCOOHOCTBHIO MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUs MpHU pa3paboTKe TEXHO-
JIOTUYECKUX TPOIECCOB, BHIOMpATh TEXHUUYECKHUE CPEJCTBA U TEXHOJOTHHU C YYETOM
IKOJIOTUYECKUX TocencTBri ux npuMeHenus ([1K-4);

— CIIOCOOHOCTBIO MCMOJIb30BaTh MpaBHiIa TEXHUKHA 0€30M1aCHOCTH, NMPOU3BOJICTBEHHOM ca-
HUTApUH, TOXKAPHOI 0€30MacHOCTU M HOPMBI OXpaHbl TPyAa, U3MEPSATh U OICHUBAThH
napaMeTpsl MPOU3BOACTBEHHOIO MHUKpPOKJIMMAaTa, YPOBHS 3allbUIEHHOCTH M 3ara3oBaH-
HOCTH, IIIyMa, U BUOparuu, ocserieHHoctd padbounx mect (ITK-5);

— CHOCOOHOCTBIO MPOBOJUTH AHAIM3 CHIPbS, MATEpHATOB M TOTOBOW MPOAYKLHUHU, OCY-
IIECTBIISITH OLIEHKY pe3ybTaToB aHau3a (ITK-10);

— CIIOCOOHOCTBIO BBISBIISATh U YCTPAHATh OTKJIOHEHUS OT PEXUMOB pabOThI TEXHOJIOTHYE-
CKOTO 000py/I0BaHHs U IapaMeTpoB TeXHoormyeckoro mporecca (I1K-11);

3namo:

- OCHOBBI COBPEMEHHBIX TEXHOJOTHI 0OpabOTKH IOBEIMPHBIX KaMHEH W MaTepHallOB U
uX (PU3MKO-XUMUYECKHE ACHEKTHI.

- MeTtoapl MOAU(PUIIPOBAHUS TPUPOJHBIX H UCKYCCTBEHHBIX IOBEIHPHBIX KaMHEH U Ma-
TEpHUAaJIOB.

- OcOOEHHOCTH TEXHOJOIMU MPOM3BOJCTBA MCKYCCTBEHHBIX IOBEIMPHBIX KaMHEH M UX
MMHTAWN.

- TeXHOIOrMI0 COBPEMEHHOTO IOBEIMPHOIO ITPOU3BOJCTBA

Ymemy:

- OOpabaTbIBaTh IOBEIMPHBIE KAMHHU 1O Pa3IMYHBIM TEXHOJIOTMYECKUM CXEMaM U KOH-
TPOJIUPOBATH KAYECTBO MOTYy4aeMOM MPOTyKIIUH.

- MoaudunuposaTh(o0iaropaxnuBaTh) CBOHCTBa (I[BET, KAYECTBO U JpP. CBOWCTBA) MpPHU-
POJHBIX M MCKYCCTBEHHBIX IOBEJTUPHBIX KAMHEH U MaTEpHUaJIOB C UCIOJIb30BaHUEM COBPEMEHHBIX
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METOJIOB, a TAKXKe MpeiaraTb HOBbIE EPCIEKTUBHBIE METO/IbI BO3ICHCTBUII C .

- BBINOJHATE IPOCTBIE ONEpaLUH 110 I0BETUPHOMY ITPOU3BOJICTBY.

Braoemy:

- HaBblkoM MexaHn4eckoil oOpaOOTKH IOBEIMPHBIX KaMHeH ( KaOOUIOHHUpOBaHHE U
OTpaHKa).

3. KpaTtkoe cogep:xanue JTUCUUILIAHBI

Pazgen 1. Texnomnorust o0paboTKu

1. Beenenue. OmnpeneneHue NPUPOAHBIXIPAroleHHbIX KpucTamioB. CoBpeMeHHas Tex-
HUYecKas Kiaccuuxaius u mp.

2. Uctopus nmpuMeHeHHs W pa3BUTUS KamMHeoOpaboTku. Llenu u 3agaun kamHeoOpaboT-
K. OCHOBHbIE TIOHATHS.

3. CopTupOBKa ChIpbsl, IPUTOTOBIEHUE K PACIUIOBKE M pa3MeTKa. PacnuioBouHble U
MOJIpEe3HbIE CTAaHKU U NIkl [IpuHIMI NEeHCTBUS 1 OCHOBHbBIE TEXHUUECKUE XapAKTEPUCTUKH.

4. llnudoBanpHble CTAaHKU - MPUHLUUI JEHCTBUS U OCHOBHBIE TEXHHUYECKHE IaHHBIE.
['py0as oOaupka, numudoBanue U noaupoBanue. GU3NUECKUl CMBICHT MIPOLIECCOB, MAaTEPUAIIBI U
OCHACTKA.

5. Tlpouecc wm3roroBneHus KaOomioHOB. Pa3Merka, pacmwioBKa, HakJeika, 00aHMpKa,
nudosanue 1 noiauposanue. Gopmel kabomoHOB. OCOOEHHOCTH U3rOTOBICHUS KaOOIIOHOB U3
Pa3HbIX MaTEpUaJIOB.

6. Tunbl orpaHouHsix npucnocoOnenuit. [Ipouecc orpanenus. Pasmerka, pacnuioBka u
3amanne ¢opmbl. Hakielika u nepexieiika. OrpaHeHre W MOJUPOBAHUE KOPOHKH M MaBUJIbOHA.
ITpoMbIBKa 1 ynakoBKa OrpaHEHHbIX KaMHel. @opma orpaHeHHBIX KaMHel. PacueT u ontumusza-
1Usl ONTUKU U TE€OMETpUM OrpaHeHHbIX kamHell. [loHsTHe o (aHTazuiHBIX (opMax OrpaHKH.
TexHonorust n3rotoBneHus kp-17 u kp-57.

7. TonroBka. M3rotoBnenue mapoB. Ceepienue. Mo3anka. Pe3pba mo kamHio, pakoBHHE,
koctu. TexHonorus, marepuaisl 1 00opynoBanue. HoBele nepcrekTHBHBIE METOIbI 00PaOOTKH.

8. Konrtponp kauectBa 00pabOTKH, OCHOBHbIE METOJbI U ocoOeHHOcTH. O0OopyaoBaHuE
JUIsL KOHTPOJISI Ka4eCTBa.

Pa3nen 2. Texnomnorust o0iaropaxxuBaHusl.

1. BBenenune. OmnpeneneHne KauyeCTBEHHBIX XapaKTEPUCTHK INPUPOAHBIX KPHUCTAIUIIOB.
[TonsiTue 0 COPTHOCTU M KPUTEPUU BBLAEIEHUS COPTOB MarepuanoB. Knaccudukanus MeTo10B
MOJIU(PHUIIMPOBAHUS KAUECTBEHHBIX XapaKTEPUCTHUK IOBETUPHBIX MOHOKPHCTAJIIOB.

2. O®usnyeckue, XUMHUYECKHME U (DUMKO-XUMHUYECKHE METOAbl MOIU(UIIMPOBAHUS
CBOWCTB MPHUPOTHBIX MOHOKPUCTAIIIIOB. Y CIIOBUS MIPOBEACHUS MPOLECCOB, Oonpeaeistomue (hak-
TOPbI METO/IOB U UX anmnaparypa.

3. Ob6naropaxuBaHue MPUPOIHBIX MOHOKPHUCTAIIOB. MonupuIpoBaHre AparoleHHbIX
KaMHel (anma3s, candup, u3ympya u ap.). MonuduuupoBaHye 0BEIUPHBIX kKamHel 2, 3 u 4 ka-
TEropuu. DKOHOMHUECKas 11e1ecO00pa3sHOCTh MOAUDUIIMPOBaHHS, BHIOOp METOAOB oliaropa-
JKUBAHUS Ha Pa3IUYHbIX IPUMeEpax.

Pa3nen 3. TexHonmorus AparoleHHbIX MOHOKPUCTAIIIIOB

1. Beenmenme. lleam u 3amaum pocTta JparolieHHbIX MOHOKPHUCTALIOB. Du3uko-
XMMHYECKHE OCHOBBI NPOILIECCOB CHHTE3a LIMXTHI U POCTAa MOHOKPHUCTAUIOB. MozaenupoBaHue
MIPUPOJIHBIX MPOILIECCOB KPUCTAITI000pa30BaHus. DKCIEpUMEHTalIbHAsl U TEXHUYEeCKass MUHEpa-
JIOTHSl.

2. PacnnaBHBIe METOJIbI pOCTa IOBEJIMPHBIX MOHOKPHCTAUIOB. Y CIIOBUS, OCOOEHHOCTH,
(U3XUMUS TPOLIECCOB, anmaparypa 1 OCHACTKa.

3. PacTBOp-paciuiaBHbIE METOJIbI pOCTa. Y CJIOBHSI, OCOOCHHOCTH, (PU3XUMUS TIPOIIECCOB,
anmaparypa u ocHacTka. OcOOEHHOCTH MacCONEpPEeHOCca B PaCILIaBax.

4. IM'mapoTepMalibHBIE METOJIBI POCTa. Y CIIOBHS, OCOOCHHOCTH, (PU3XUMUS TPOIIECCOB U
00opyI0BaHuE AJISl THAPOTEPMAIIBHOTO MpoLecca. AKTUBATOPHI PacTBOpa U UX POjb B Ipoliecce
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pocta. XUMUYECKHE METOIbl CUHTE3a IOBEJIMPHBIX MaTEpUajoB (Ha MpUMeEpe omnania, Majaxura u
OMpIO3bI)

Paznen 4. TexHomorust 1OBEIUPHOTO MPOU3BOACTBA

1. BBeneHre B TEXHOJIOTHIO FOBEIMPHOrO NMpou3BoAcTBa. Llenu u 3agaun, npeamer usy-
yeHus. Mcropuueckue acieKThl FOBEJIMPHOTO POU3BO/ICTBA.

2. Meraiueckue Matepuaibl. YUCThIE METaJUIbI, CIIaBbl OJIATOPOAHBIX U HEOJIAropoa-
HBIX MeTaiioB. OOt 0030p CBOWCTB METAJNIOB U CIUIABOB, UX BHyTpeHHEe cTpoeHue. PacTBo-
PUMOCTh MeTajuioB. JlnarpaMMbl COCTOSIHUS CIUIaBOB. JIByX(a3Hble M TpoOiHBIE CUCTEMBI. XH-
MHYECKHE BEIIECTBA IPUMEHIEMBbIE B FOBEJIMPHOM MPOU3BOJICTBE.

3. OcHOBHBIE 3Tanbl U CTaJUM MOJrOTOBUTENIBHBIX paboT. Becwl u ompeneneHue Beca.
[TpoGupHbIi aHanu3 01aropoAHBIX METAJIOB U ciiaBoB. OTaenenue meramioB. [Ipouecce mias-
KU U IUIaBUIbHOE obopynoBanue. dirocsl. TexHnomoruun auths. IIpouecc 3arBepaeBaHus pac-
IJ1aBa.

4. Tlpokatka u BosoueHue. CymHOCTh mporecca aepopmanuu MmetamioB. CrapeHue
crutaBoB. Pexpuctammzanus. Oxuciienue npu HarpeBe. KoHTpoab MOArOTOBUTENBHBIX padoT,
U3MEpPUTENIbHBIE UHCTPYMEHTHI U MPUOOphl. TeXHONIOrus KOBKM FOBETUPHBIX M3ienuid. ['noka.
Jedopmanus u u3MEHEHUE CTPYKTYpbl METAJUIOB IpH ruOKu. [IpoBosoyHOrHOOUHbBIE U JIUCTO-
ruOouHble paboThl. Pazpesanue u pacnwinBanue. OnunuBanue. TeXHOIOTUS cBepiieHUs U (pe-
3epoBaHus. [ paBupoBanue. BbikosIOTKa U yeKkaHKa. TeXHOIOTUsI XOJIOIHOW JIMCTOBOM IITAMIIOB-
K# TpaBUIIBHBIE PACTBOPBI U TEXHOJIOIUS IIPOLIECCA TPABICHUS.

5. [Natika. OcHOBHbBIE MOHSTHS, NPUIOU U (DIIFOCH. TEXHOJIOrMH MalKU MSATKUM U TBEp-
JbiM npunoeM. CyIIHOCTh TpaHyJISIIUU M €€ MeTO/bl. TeXHOJI0rHs BBIMOJHEHUS ITH(TOBBIX U
3aKJIeTIOUYHbIX coennHeHuil. PesrboBbie coequnenud. lnudosanue n noaupoBanue. CylnHocTh
IPOILIECCOB, OCHOBHbIE MOHATHs, 00OpyAOBaHME M MHCTpyMEHTHI. KpaleBaHue M MaTHpOBKA.
MeToapl TOBEPXHOCTHOW 00paOOTKU CIJIaBOB — OKpacka, OYMCTKA, OKCHUANPOBaHUE U Ap.. Uep-
HEHUE.

6. I'anpBaHOoTEXHUKA. ['aNbBaHMYECKHE MPOLECCHl U TEXHOJIOTUS TAIbBAHMYECKUX IIO-
KpbITHi. PonnpoBanue, 3oouenue, cepedpenue. DManupoBanue. Bubsl smaneit u TexHonoruye-
ckuil mpouecc smanupoBanua. Mukpycranuda.llonrotoBka u3genui kK 3akpenke kaMHeil. Bubl
OIpaB U TEXHOJIOTHWs MX M3rotoBiaeHHs. KacToBble u naprossle onpaBbl. KopHEPOBBIE OIpaBhl.
TexHomorus 3akpenku BEIUpPHBIX kKamMHel. O0paboTka uznenuil nocne 3akpenku. [loaBuxHbie
COeJMHEHUs. 3BEHbEBbIE M IIapHUpHbIE coeauHeHus. LlTtudToBble coenuHeHus. 3aMKd IS
FOBEJIUPHBIX U3IETUN.

4. O0beM y4eOHOH TUCHHUIJIMHBI.

. B 3auernbIx B akanewm.
Bunst yueOHoI paboThI

eIMHUIIAX gacax
Ofmas Tpy/10eMKOCTh IHCHHILUIMHBI 110 Y4eOHOMY IVIAHY 3 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,35 48
Jlextuu (JIek) 0,45 16
ITpaxktnueckue 3ausatus (113) 0,45 16
JlabopaTopusie 3ausaTus (J1ab) 0,45 16
CamocrositebHas padora (CP): 0,65 24
CaMOCTOsITeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTUTHHBI 0,65 24
IK3aMeH 1 36
KonTakTHas paboTa — MPOMEKYTOUHASI aTTECTALIHSI 0,4
[ToaroToBKa K 9K3aMeHY 35,6

Buja koHTpOJISI: JK3aMeH
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. B 3auetnbix | B acTponom.
Bunet yueOHOI pabOThI
eIMHHIIAX qacax
O0mas Tpy10eMKOCTh JMCIUILIHHBI 110 Y4eOHOMY IUIaHY 3 81
KonTrakTHasi pa6oTa — ayAuTOpPHbIE 3aHATHS 1,35 36
Jlexmm (Jek) 0,45 12
[TpakTnueckue 3anstus (I13) 0,45 12
JlaGopatopusbie 3ausaTus (JIad) 0,45 12
CamocrositeabHas padora (CP): 0,65 18
CaMOCTOsITEeTbHOE N3YyYCHUE PA3/IeTIOB TUCITUTLINHEI 0,65 18
IK3aMeH 1 27
KonrtakTHasi paboTa — MpOMEXyTOUYHAsI aTTECTAIHSI 0,3
ITonroroBka K 3K3aMeHy 26,7
Bua kouTpoJs: IK3aMeH

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«HMcnoab3oBanue nuarpamm (a3oBbiX paBHOBECHIH IIPH CHHTE3e
MaTepHuasIoB IeKTpoHukH u ¢poronnkm» (b1.B./1B.08.01)

1. Heab aucuMnaIuHbl — GOpMUPOBaHHE Y CTYIEHTOB OakanaBpuara MpeiCcTaBIeHUl o
METO/1axX YIIpaBJICHHUS ABJICHUSAMU AePEeKTO00pa30BaHus B KpUCTANIMYECKUX (pa3ax, o
croco0ax CHHTe3a KPUCTAIJIOB C 33/IaHHBIM YPOBHEM JIe(DEKTOB U JKEIaeMbIMU CBOIi-
CTBaMU

2. B pe3yabTrare n3ydyeHus JMCHUIIMHBI 00y4AOMIUICS T0KEH:

Obnadams CIeNyOMUMA KOMIICTCHITUSIMU:

—CMOCOOHOCTBIO MPOBOJUTH AHAJINU3 CHIPhS, MAaTEPUAJIOB U TOTOBOM MHPOAYKIHMH, OCY-
IIECTBIISITH OLIEHKY pe3ybTaToB aHau3a (ITK-10);

—TOTOBHOCTBIO MCIIOJIb30BAaTh 3HAHUSI OCHOBHBIX (DU3MUECKUX TEOPUH ISl PEIIeHUs! BO3-
HUKAOMUX (U3MUECKUX 33/7ad, CaMOCTOSATEIbHOrO MpuoOpeTeHus (pU3MYecKux 3Ha-
HUH, JUIsl IOHUMaHMsI IPUHIMIIOB paOOThl MPUOOPOB U YCTPOWCTB, B TOM UHUCIIE BBIXO-
JISIIIUX 3a MTPeJIebl KOMIETEHTHOCTH KOHKpeTHOTo Hanpasienus (ITK-19);

3namy:

- TEPMOJJUHAMHYECKHE OCHOBHI IIOCTPOEHUS UarpaMM (ha30BbIX PaBHOBECHIA;

- KJTaccu()MKausi OCHOBHBIX THUITOB TUarpaMM U B3aUMOCBSI3b MEXy HUMH;

- TOTIOJIOTHYECKHE OCOOEHHOCTHU AUarpaMm ¢ (azaMu XMMHUUYECKUX COSTUHEHHH.

Ymemy:

- AaHAJTU3UPOBATH NMEPBUYHYI0 HHPOPMAIIHIO AJIs TOCTPOCHHSI AUarpaMm (pa3zoBBIX PaBHO-

BECHI;

- IPOBOJUTH OLEHKY JIOCTOBEPHOCTH SKCIEPUMEHTAIbHBIX JAHHBIX JUJISI PAa3HOPOJHBIX

nuarpaMM (Ga3oBBIX PABHOBECHIA;

- COIJIACOBBIBATh PA3HOPOJIHBIE THArPAMMBI

- IOCTpauBaTh HEIOCTAIONINE MPOEKIIMKA M CEUYEHUS M0 KyCOYHO-OTPHIBOYHON MH(pOpMa-

LUU U PA3HOPOJHBIM 3KCIIEPUMEHTATBHBIM JIAHHBIM.

Bnaoemy:

- TEPMHUHOJIOTHEH Mpu GOpMUpPOBaHUU clloBecHOTo onucanus P-T-x quarpamm

- HaBbIKaMM noctpoenus P-T-x auarpamm 6unapusix cucrem, P-T, T-X u P-X npoexnuit

1 CCUCHUM;

- HaBbIKAMH aHAJINM3a OIMOOK MpH rnoctpoeHun P-T-x quarpamm OuHapHBIX cuctem, P-T,

T-X n P-X npoekuunii ¥ ce4eHu Ha OCHOBE SKCIIEPUMEHTAJIbHBIX JaHHBIX.

3. KpaTtkoe coaep:xanue TUCHMILTAHBI

Pazgen 1. TepMoguHaMudeckue yCIOBHS YCTOMIMBOCTH (a3.

[Tonatue kBa3ucTaTHUECKOTO nporuecca. YpaBHenue I ' no60ca-/lrorema. ['ereporennas cu-
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cTeMa. YcioBus paBHOBecHs (a3 B FeTepOreHHON cucteme. MIHTEHCUBHBIE M DKCTEHCUBHBIE T1a-
pameTpbl. ColpspKeHHbIE MapaMeTpbl. BapuaHTHOCTh reTepOreHHOM CUCTEMBL. Y pPaBHEHUS CBsI-
3W. YCIIOBHUSI yCTOMYMBOTO paBHOBECHS (pa3bl M TETEPOTCHHON CUCTEMBI.

Paznen 2. O0uiye cBeACHUS O AMAarpaMMax COCTOSIHUS.

OU3NKO-XUMUYECKas CYIIHOCTh JuarpamMmsl cocTossHus. Cucrema koopauHat. BapuaHt-
HOCTb CHCTEM, H300pakaeMbIX Ha Auarpamme coctosiHus. HoMeHknaTypa quarpaMM COCTOSTHHUS.
[lenu Ka4eCTBEHHOI'O aHAIN3a AUArPAMM COCTOSHUS.

JlnarpamMmbl COCTOSIHMSI B KOOP/AMHATaX «MHTEHCUBHBIN napaMeTp | — MHTEHCUBHBIN Na-
pametp 2». BapuaHTHOCTH cucTeM, H300pakaeMbIX JTUHUEH W TOUYKOW. OOIUN BUJ TUAarpaMMbI
COCTOAHMS. UYMCIIO JIUHUM, UCXONAIIMX M3 HOHBAPUAHTHOM TOYKU. B3amMHOe pacrionoxxeHue
JIMHUM, BBIXOASIIUX W3 HOHBapuaHTHOU Touku. [IpaBuno Cpelinemakepca. COOTHOIIEHUE MEX-
JTy SKCTCHCUBHBIMU ITapaMeTpaMy B TOUKE SKCTpeMyMa JIMHUHU. Touka oOpbIBa JIMHUU.

JmarpaMMbl COCTOSIHUSL B KOOPJIMHATAX «MHTEHCHUBHBIA MapaMeTp — dKCTCHCUBHBIN I1a-
pameTrp». BapuantHocTs cucteMm, n3obpaxkaeMbix Ha auarpamme. OnpeneneHue KOHHOIBL. Pac-
YeT YKCJIa IMHUM Ha HarpaMMax.

Paznen 3. OcHOBHBIE TUITBI HOHBAPHUAHTHBIX PaBHOBECUI B OMHAPHBIX CUCTEMAX.

HonBapuantheie paBHOBecus | tuna. HouBapuanTHble paBHOBecus 2 tuma. Hectexmo-
meTpuueckue (asbl 1 ux orodpakenue Ha P-X u P-T muarpammax. P-T-X nuarpamMmsl kak co-
BOKYITHOCTb 3aKOHOMEPHOCTEH, ONPEIECIAIOIINX YCIOBUS CHHTE3a KPUCTAJLIOB JKEIAEMOI0 CO-
ctaBa. TepMoAMHAMUYECKUI aHAIN3 MPUYUH, ONIPEENIAIONUX BUJI 00JaCTH TOMOT€HHOCTH U €e
IIOJIOKEHUE Ha AMarpaMMe COCTOSIHUS.

Paznen 4. P-T-X-Y nuarpamMmbl TPOMHBIX CUCTEM.

OcHoBHbIE CBeIeHUs 0 CBOWCTBax TpeyroyibHuka ['106ca. [locTpoenne n3orepmMuyecKux
ceuenuit P-T-X-Y nuarpammsl TpoitHoil cuctemMbl. MOHOBapuaHTHBIH TpeyroabHUK. OcoOeHHO-
CTH TPUAHTYJISIUSA IPU OCTPOCHUN HM30TepMHUUYecKuX ceueHuid T-X-Y npoexkuuu P-T-X-V nuna-
IrpaMMBbl TPOMHOW CHUCTEMBI.

4. O0beM y4eOHOH JUCIHIJIMHBI

. B 3auernbIx B akanem.
Bunst yueOHoii paboThI
eIMHUIIAX gacax
OO0u1asi TPY10€eMKOCTb TMCHUMILUIMHBI 10 Y4eOHOMY IJIAHY 4 144
KonTakTHas padoTa — ayIMTOPHbIE 3AHATHS: 1,78 64
Jlextuu (JIek) 0,89 32
ITpaxktnueckue 3ausarus (113) 0,89 32
CamocrositesabHas padora (CP): 2,22 80
KonTtakTHas camocTosiTesibHasi paboTa 0,4
CaMOoCTOsITeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTUTHHBI 79,6
Bua konTpoJs: 3a4eT ¢ OLICHKOH
. B 3auetnHeix | B actponom.
Bunel yueOHoi paboThI
eIMHULIAX gacax
OO0mas Tpy10eMKOCTh JMCUMILVIMHBI 10 Y4eOHOMY IIAHY 4 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,78 48
Jlextum (JIek) 0,89 24
[Tpaktnueckue 3anstus (I13) 0,89 24
CamocrositesbHas padora (CP): 2,22 60
KonTtakTHas camocTosiTenibHasi paboTa 0,3
CaMocTosITeTbHOE U3YyUEHHUE Pa3/IeJIOB TUCITUILINHEI 59,7
Bua kouTpoJs: 3a4eT ¢ OLICHKOH
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AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«I'emmonorus» (b1.B./[B.08.02)

1. Heap AucuMmimHbl — 00y4YeHHe CTYJEHTOB OCHOBHBIM 3HAHUSM, YMEHHSIM, HaBbIKaAM
B JIMaTHOCTUKH W KJIacCH(DHKAIIMKM FOBEIMPHBIX KaMHEHW, MaTepuajoB C MO3HMIMUA (U3XUMUU
TBEPAOro Tela M reMMosiornd. B pasnenax IUCHUIUIMHBI pacKpPBIBAIOTCS OCHOBHBIE MOHSTHUS
TEeMMOJIOTH KaK HayKU O FOBEJIMPHBIX KaMHSX, IaHbl PA3IMYHBIC THITHI KJIacCU(UKAIMNA (TeMMO-
JIoOTUYEecKasi, IPOMBIIUICHHAs], TEXHOJIIOTUYECKasi U Jp.), IPUBEJIEHbl OCHOBHBIE METO/IbI AUATHO-
CTHKH M M3Y4YECHHUs IPUPOTHBIX MOHOKPUCTAJUIOB, IaHO JIETAJILHOE ONMUCAHUE MPUPOIHBIX MOHO-
KPUCTAIIJIOB B COOTBETCTBUH C COBPEMEHHOM CUCTEeMAaTUKOU. B mpomomkenue nporpaMmmsl 00y-
YEeHHSI OCYIIECTBIISETCS MePeXo/] B U3JI0KEHUH MaTepralia Kypca OT MPUPOAHBIX K TaK Ha3bIBae-
MBIM MOJU(UIUPOBAHHBIM (00JarOpOKEHHBIM) MPUPOJHBIM U HCKYCCTBEHHBIM MOHOKpHUCTAJ-
JaM 1 MaTepuasam.

2. B pe3ysibTaTe n3yuyeHus JMCHUIIHHBI 00Y4YAIOUIUICS J0/KEH

Obnadamye cleAyOUMMU KOMIIETCHIIUAMU:

—CIIOCOOHOCTBIO TPOBOAMTH AHAIM3 CHIPbS, MAaTEPUAIOB U TOTOBOH MPOAYKIHUH, OCY-

IIECTBJIATH OLIEHKY pe3ybTaToB aHaau3a (ITK-10);

—TOTOBHOCTBIO UCIOJIb30BATh 3HAHUS OCHOBHBIX (PM3NUYECKUX TEOPHUH JIJIsl PELICHUs BO3-
HUKAOMUX (U3NYECKUX 33734, CAMOCTOSATEIHHOIO MpUOOpeTeHUs (PU3NYEeCKUX 3Ha-
HUH, JUIsl IOHUMaHUsI IPUHIUIIOB PaOOTHl MPUOOPOB U YCTPOUCTB, B TOM UHUCIE BBIXO-
JUSIIIUX 32 [PeJIeibl KOMIETEHTHOCTH KOHKpeTHoro Hanpasienus ([1K-19);

3namy:

- CoBpeMeHHbIE (PU3UKO-XMMUYECKHE METObI HCCIIEJOBAHUS M JTUATHOCTHKHI

IOBEITUPHBIX KaMHEH.

- O0ume NpUHIMIBI KIacCU(UKAITUH TPUPOTHBIX, APArOIIEHHBIX

MOHOKPHUCTAJINYECKUX KaMHEH U 3HATh UX TPYIIIIbI.

-O1IeHOYHBIE TApaMETPhI FOBETUPHBIX KaMHEH U MPUHITUIIBI CEPTUDUKATIIH.

Ymemo:

- [Tonp30BaThCs TEMMOJIOTHUECKUMH MTPHOOPAMH U OTIPENIENATH CBOWCTBA FOBETUPHBIX

KaMHeM.

- OnpenensTh Ka4eCTBEHHBIE XapaKTEePUCTHKH MPUPOIHBIX JIPArolEeHHBIX MOHOKPUCTAI-
JIOB.

Bnaoemy:

- HaBbIkaMu AMAarHOCTUKY MPUPOAHBIX MOHOKPHUCTAIIIOB IO COBOKYITHOCTH CBOMCTB.

- HaBbikamu ompeneneHuss GU3NISCKUX U XUMUYECKUX CBOWCTB MPUPOTHBIX M HCKYC-
CTBEHHBIX IOBEITMPHBIX KAMHEH U MaTepUaloB, a TaK K€ ONMPEeNATh UX KaYeCTBEHHbIE XapaKTe-
PUCTHKH.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Monyns 1. BBeaenue B reMMOJIOTHIO.

1. Beenenue. [Ipupoaasie aparoiieHHbIe MOHOKPUCTAIITBI KaK OOBEKT UCCIEIOBAHUS
remMosioruu. Llenn u 3amadyn, OOBEKTHI U METOJBI MCCIEAOBAHHUH (BU3yallbHbIE, HHCTPYMEH-
TaJbHBIC), TPUOOPHI, armaparypa.

2. [MpuHIMTIBL KTacCU(pUKAIMHA TPUPOIHBIX IPAroleHHBIX MOHOKPHUCTAIIIIOB, COBPE-
MeHHbIe Kinaccupukanuu. [ToHATHE «IparoleHHbI KaMEeHb» B pa3iIU4YHbIX acrektax. [IpaBuna
CIBJO (MexaynaponHas KoH(peaepaius 1Mo IBEIMPHBIM KaMHSM, U3AEHsIM U3 cepedpa, aama-
3am u )xemuyry). OtHomenue Poccun x CIBJO.

3. OU3NKO-XUMUYECKHUE CBONCTBA MPHUPOJHBIX JIPArOICHHBIX MOHOKPHUCTAIIOB
(uBeT, O1€CK, TBEPIOCTH, INIOTHOCTh, ONTHYECKUE CBOMCTBA, a0COpOIHs, OCOOCHHOCTH), BHU3Y-
QITbHBIE U MHCTPYMEHTAIBHBIE METOMBI TUarHocTuku. [Ipubopsl, anmaparypa (MUKPOCKOI, UM-
MEPCUOHCKOM, TOJSPUCKOIN, pePpakTOMETp, CIEKTPOCKOI, auxpockon, Yd-nmamma). [leHTpsI
OKpackH, crieKTpo(oToMepus 1 OlleHKa IBeTa 1o cucreme GIA.
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Moayns 2. IIpupoaHbie I0OBETUPHBIE MOHOKPUCTAILIBI .

4. [TpuponHble OBEMUpPHBIE KaMHU (T€MMOJOTHYECKAss XapaKTePUCTHKA, METOJIBI
UIeHTU(UKAITUN, MECTOPOKICHHS): aJiMa3, Mpo3padHbie (OrpaHOYHbBIC) IOBEIMPHBIE KaMHH (TP.
KOpyH/a, Tp. Oepuinia, Xpu300epuiu1, IINMUHENb, TP. TpaHarta, Tp. KBapia u Ap.); Hepo3payHbie

(TOBENTMPHO-TIOICTIOYHBIC) KaMHH: OJIarOpoHBIN omai, Oupro3a, HePpuT, KaaeuT, XPU30-
npas, Ja3ypuT H Jp.

5. OpraHoreHHbI€ I0BEIMPHBIE MaTepuaibl (3KeMUyYT, MEepIaMyTp, SHTapb, KOpall U
Ip.); TEMMOJIOTHYECKAsT XapaKTePUCTHKA, METObI JUATHOCTUKH.

Monyns 3. MoauduuupoBaHHble TPUPOTHBIE MOHOKPUCTAILIBL.

6. Ob6naropaxuBaHHs MPUPOJHBIX APATOLEHHBIX MOHOKPUCTAIIIOB. METOIbI MOJIH-
(GUIMPOBaHUS W JHATHOCTUYCCKUE IPU3HAKH OOJAropakMBaHUs, CIOCOOBI pacro3HABaHUS
0071aropoKEHHBIX KAMHEH.

Monyib 4. IcKycCTBEHHBIE aHAIOTH MPUPOIHBIX MOHOKPHCTAIOB M HX UMHUTAIIHH.

7. [TpOMBIIIIEHHBI POCT UCKYCCTBEHHBIX aHAJIOTOB MPUPOJHBIX MOHOKPHCTAIIOB,
TpeOOBaHUS K BBIITyCKacMOW MPpOoayKIuu. Micropudeckas cripaBka O pa3BUTHH ITPOMBIIIIICHHOTO
CHUHTE3a M POCTa JAPAroleHHBIX KaMHEH, OCHOBHBIE METOABI pocTa. O0NacT MPUMEHEHHS HC-
KYCCTBEHHBIX aHAJIOTOB IPHUPOIHBIX KaMHEH, UX JOCTOMHCTBA M IPEUMYIIIECTBA TIepe]] IPUPOI-
HBIMHU KaMHSIMH.

8. Haubornee mumpoko pacrnpoCTpaHEHHBIE MCKYCCTBEHHBIC FOBEIMPHBIC KAMHH, WX
TeMMOJIOTHYECKasl XapaKTEepPUCTHUKA, METOJbl HICHTU(UKALNUU, KIIOYEBbIE TUATHOCTHYECKHE
MPU3HAKW OTINYHS UCKYCCTBEHHBIX FOBEIMPHBIX KAMHEH OT MIPUPOIHBIX. DHUPMBI-ITOCTABIIHKH.

9. Wmutamu. Bugsl umMutanuii (M3 NpupogHBIX, HCKYCCTBEHHBIX MaTE€pHAlIOB, CO-
CTaBHBIC KAMHH); CIIOCOOBI 1 METOJIBI PACIIO3HABAHUS MMHUTAIIHH.

4. O0beM y4eOHOH JUCIHIIJIMHBI

o B 3adeTHBIX B akazem.
Bunpr yaeOHO# paboThI

eIMHUIIAX gacax
O0mas Tpy10eMKOCTb JIMCIUILIHHBI 110 Y4eOHOMY ILUIaHY 4 144
KonTrakTHasi padoTa — ayAuTOpPHbIE 3aHATHS 1,78 64
Jlexmum (Jlek) 0,89 32
[Tpaktuyeckue 3austust (I13) 0,89 32
CamocrositebHas padora (CP): 2,22 80
KonTakTHas camocrosiTenpHasi pabota 0,4
CaMocTosITENbHOE N3YUYEHHUE Pa3/1€TI0B TUCIUILINHEI 79,6

Buja koHTpOJISI: 3a4eT ¢ OLCHKOM

. B 3auetnbix | B acTponom.
Bunst yueOHoii paboThl

eIMHUTIAX gacax
OO0mas TPy10€eMKOCTh IMCUMILUIMHBI 10 Y4eOHOMY IJIAHY 4 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 48
Jlexmum (Jlek) 0,89 24
[Tpaktnueckue 3austust (I13) 0,89 24
CamocrositesibHas padora (CP): 2,22 60
KoHTakTHas camocTosiTeNbHasi paboTa 0,3
CaMoCTOsITeIbHOE U3YUYEHHE Pa3/IeNIOB JUCITUIUIMHBI 59,7
Buja koHTpoOJIS: 3a4eT ¢ OLEHKOM

4.5. llpakTuxku (b2)

AHHOTauus padoyeii mporpaMMbl JTUCUHUILTHHBI
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«YyeOHasi NPAKTHKA: MPAKTHKA 110 MOJYYCHHIO IEPBHYHBIX NPO(eCcCHOHAIBHBIX YMEHHI
U HABBIKOB, B TOM YK CJ/I¢ IEPBUYHBIX YMEHUI H HABBIKOB HAYYHO-HCCJIECA0BATEIbCKOMH Je-
sateabHocTI» (B2.B.01(Y))

1. Heab y4eOHOIl NMPAKTHUKU: NMPAKTHKH MO MOJYYEHHMIO NMEPBUYHBIX Mpodeccuo-
HAJbHBIX YMEHHH M HABBIKOB, B TOM 4YHCJIe NMEPBUYHBLIX YMEHHH M HABBIKOB HAaY4YHO-
HCCJIe/I0BATENILCKOM 1eTeJILHOCTH - TIOJYYCHHUE CTYICHTaMU OOIIMX MPEJCTAaBICHUN 00 TeX-
HOJIOTHSIX POCTa KPUCTAJIOB U IOJYYEHHUS MATE€pPHUaOB 3JIEKTPOHUKH, 3HAKOMCTBO C paboTOH
HOPEIIPUITHA UM TEXHOJIOIMYECKHUX JIMHUI 10 M3rOTOBJICHMIO M3JEIMM MX 3TUX MaTepualioB, a
TaKXe [10JIy4eHUE NEPBUUYHBIX NMPO(ECCUOHANBHBIX YMEHUI U HaBBIKOB ITyTEM CaMOCTOSATEIIbHO-
IO TBOPYECKOT'O BBIIIOJIHEHNUS 33144, IOCTABJIEHHBIX IIPOrPaMMON MTPAKTUKH.

2. B pesyabTaTe NpoxoxkaeHusi y4eOHONH NMPAKTHKHA: NMPAKTHKHU 10 MOJYYCHHIO Nep-
BHYHBIX NPodecCHOHATBHBIX YMEHHIl U HABBIKOB, B TOM 4McJe NEePBUYHBLIX YMEHMH H
HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOMN 1eSITeIbHOCTH, CTYACHT J0JIKeH

Obnaoams crnenyrwomumMu npodeccuonansupiMu koMmnereHnusmu: 11K-5, 10, 16, 18, 19,
20.

3uams:

— OCHOBHBIE CIIOCOOBI POCTa KPUCTAJIIOB,

— OCHOBHBIE CIIOCOOBI M TEXHOJIOTMYECKUE MapaMeTphl POU3BOICTBA U3/ICIUIN FIEKTPOHUKHU U
HAHODJICKTPOHUKUY,

Ymemo:

— OIpeAensaTh BUJ U Ha3HAYEHUE MATEPUAIIOB JJIEKTPOHUKH,

Braoemy:

— KOMIUIEKCOM NEepBOHAYAJIBHBIX 3HAHMM M TNPEICTaBICHUN 00 OpraHu3alM MPOU3BOACTBA
MaTEepUajIOB IEKTPOHUKHU U U3AEIUN Ha UX OCHOBE;

— HaBBIKAMH U3JI0’KEHUS ITOJIyYCHHBIX 3HAaHUM B BUJE OTUYETA O MPOXOXKIECHUU IIPAKTUKHU, OIH-
CaHMs UCXOJHBIX MAaTE€pPHAJIOB, TEXHOJIOTMUECKON CXEMBI IPOU3BOICTBA, KOHTPOJIS KauecTBa
TOTOBOM POy KIIHH.

3. Kparkoe coaepxxanue y4eOHOM NPAKTUKM: MPAKTUKH 110 MOJYYEHHUIO EPBUYHBIX
Nnpo¢ecCHOHAIBHBIX YMEHHMII W HABBIKOB, B TOM 4YHCJIe NEPBUYHBIX YMEHHUH M HABBLIKOB
HAy4YHO-HCCJIe]0BaTe/IbCKOI /1esiTe IbHOCTH:

VYyeOHasi mpakTHUKa MPOBOAUTCA B 4 ceMecTpe B (popMe TeOpeTHYEeCKUX 3aHSATHH U dKC-
KypCuH.

1. O3HakomileHME C HCTOPUEN IPOM3BOACTBA MOHOKPHCTAJUIOB, JPYTHX MATEpHUAJIOB
IIEKTPOHMKY U U3AEIUN HAa UX OCHOBE, IPUPOJHBIMUA MaTepUaIaMU, UCIIOJIb3YEMbBIMH JUISl ATHX
LEJIEH.

Kpucrannsl 1 ©X MECTO B HCTOPUU YETIOBEUECTBA.

Tunsl 1 BUIBI MaTepHaoB 3JIEKTPOHUKH. [lepcreKTUBbI pa3BUTHS (PYHKIIMOHAIBHBIX Ma-
TEPUATIOB JIEKTPOHUKH.

[Tocemienne TeMaTUYECKUX SKCIIO3ULIUN MY3€€B U BHICTABOK.

2. Ilocemenne neNCTBYIOMNX NPEANPUATHN IO IPOU3BOACTBY MaTEPUAIIOB 3JIEKTPOHUKH
1 GOTOHUKH U U3EIUI Ha UX OCHOBE.

O3HaKkoMJIEHHE C OCHOBHBIMU TE€XHOJIOTMYECKMMHU CTAJUSMH U CIIOCOOaMHU pocTa KpH-
CTAJIJIOB U TMPOU3BOJCTBA MaTepUasOB AJIEKTPOHMKH, CBOMCTBAMHM H3JEIMM M 00JacTAMU HX
IIPUMEHEHUS.

3. O3HakOoMJIEHUE C TEepPCHNEeKTUBHBIMU Hay4YHBIMU pa3paOoTkaMu B 00JacTH CO3JaHUS
MaTepHaioB AIIEKTPOHUKHU U GoToHuku. [locenenne Hay4HbIX JabopaTopuii Kadeap u 3HaKOM-
CTBO C OpraHu3anueil paboTsl B HCCIIE10BATEIbCKOMN JJAOOPATOPHUHL.

4. IToaroToBKY OTYETa O MPOXOKACHUU YIEOHON MPAKTUKH.

TpeboBanus1, IpeabsBIsSeMbIE K HATMCAHUIO U IPEACTABICHUIO OTYETA.

KonkpetHoe conepxaHne ydeOHON MPaKTUKU ONpeAessieTcs ¢ y4eTOM BO3MOXKHOCTEH u
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MHTEepecoB Kadeapbl, OpraHU3yIoe MPakTUKy, U IPUHUMAIOIIEH OpraHU3aliy.
4. O0beM yuyeOHOV NMPAKTHKU: MPAKTHUKH M0 MOJYYEHHUIO MEePBUYHLIX NMpodeccuo-
HAJBHBIX YMEHUIl M HABBIKOB, B TOM 4HCJIe NMEPBUYHBIX YMEHHH M HABBIKOB HAYYHO-

HCCJIeI0BATEIbLCKOM eI TeJIbHOCTH

o B 3auernrrx | B akamem.
Bunel yueOHoi paboThI
eAMHMLIAX yacax
Oo0mast TpyA0eMKOCTh NPAKTUKH N0 y4eOHOMY IIAHY 3,0 108
CamocrositenbHas padora (CP) 3,0 108
KonTakTHas camocrositenpHas pabota 0,2
CaMocToATENbHOE MONTYYEHHE U OCBOEHUE 3HAHUN, YMEHHH 1078
Y HaBBIKOB B COOTBETCTBUHU C IIPOTPaMMOM ’
Bua xouTpoJs: 3a4er
N B 3auernnix | B actpo-
Bupl yaeOHO# paboThI
eMHMIIAX | HOM. 4yacax
Oo0mast TpyA0eMKOCTh NPAKTUKH 110 Y4eOHOMY IJIAHY 3,0 81
CamocrositesibHas padora (CP) 3,0 81
KonrakTHas camoctosiTenbHast pabota 0,15
CamocTosATENnpHOE MOJYyYEHUE U OCBOCHHME 3HAHWM, YMEHUI 80 85
Y HAaBBIKOB B COOTBETCTBHH C IPOTPaMMOM ’
Bua kouTpoJs: 3a4eT

AHHoOTanus padoyeid NIporpaMmal

«IIpou3BoaCcTBEeHHAs] MPAKTHKA: HAYYHO-HCC/IeA0BaTelbcKas padora» (b2.B.02(H))

1. Iegb NpPoOM3BOACTBEHHOH NPAKTHKH. HAYYHO-HCCJIEA0BATEIbCKOH PadoThl —
dopmupoBaHue Mpo(ecCHOHANbHBIX KOMIIETEHIIMHA MOCPEICTBOM IUIAHHMPOBAHUSA U OCYIIECTB-
JICHUSI SKCTIEPUMEHTAIBHON JIeATEIbHOCTH Ha OCHOBAHWW M3YYECHHBIX TUCIMILUINH, B TOM YHCIE
CHELMaNbHbIX, U CAaMOCTOATENbHO W3Y4YEHHOW HH(pOpPMAlMU IO HANpaBIEHUIO MOATOTOBKU
18.03.01 Xumnueckas TEXHOJIOTHSL, TPOPUIb «XUMUYECKasi TEXHOJIOTUSI MaTEpUaIoOB U MpUOo-
POB JIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKI.

OCHOBHBIMH 33Jja4aM¥ AUCUUIUINHBI SBISETCS MPHOOPETEHNE HABBIKOB IJIAHUPOBAHUS U
BBINOJIHEHHSI HAYYHO-HMCCIIEI0BATENbCKOM paboThl; 00paboTKa, MHTEpNpeTalus U MpecTaBie-
HHUE HAYYHBIX PE3yJbTaTOB; MMOJTOTOBKA K BBHIIIOJHEHUIO BBITYCKHON KBaJTH(PHUKAIIMOHHOMN pabo-
TBI.

2. B pe3yabrare mnpOXO:KIAeHHS TPOU3BOJACTBEHHOM
HCCJIe10BaTeNILCKOH padoThl 00yyaommiics 10/ KeH

Obnadams crienyromumMu podeccnonansabiMu KoMnereHusamu: 11K-16, 17, 18, 19, 20.
3uamo:

— TOpPAJOK OpraHu3alliM, IUIAHUPOBAHUS U TNPOBEICHMS HAYUYHO-HCCIIEOBATEIBCKUX
paboT ¢ UCTIOIb30BaHUEM MOCTIETHUX HAYYHO-TEXHUYECKUX JTOCTHKEHUN B JaHHOW 00JIacTH;

— TEOpPETHYECKHE OCHOBHI POCTa MOHOKPHCTAIIOB, TIOJXYYCHHS MAaTEPHAJIOB AIIEKTPO-
HUKH U U3JeNTUI U3 HUX, IPUMEHSTh 9TH 3HaHUS Ha IPAKTUKE;

— CBOMCTBa XMMHYECKUX 3JIEMEHTOB, COCAMHEHUI M MaTepuanoB Ha MX OCHOBE JUIS
pelLIeHHs HayYHO-HCCIIeI0BaTeNbCKUX 3a/1aY;

Ymems:

— OCYIIECTBISATH MOWCK, 00pabOTKy W aHaIM3 HAYyYHO-TEXHHUUECKOW MHPOPMALUU IO
IPOQUIIIO BEINTOJIHAEMON pabOThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH;

NPAKTUKHU. HAYYHO-
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— paboTaTh Ha COBPEMEHHBIX IPUOOpPaxX, OPraHU30BbIBAThH IIPOBEIECHUE IKCIIEPUMEHTOB
Y UCIIBITAaHUM, IPOBOJUTH X 00pa0OTKY M aHAJIM3UPOBATh PE3YJIbTATHI;

— TPUMEHATH TEOPETUYECKUE 3HAHMSA, IIOJYYCHHBIE IIPU HM3YyYEHHU €CTECTBEHHO-
HAy4HbIX JUCLMIUIMH JUIs aHAJIM3a SKCIIEPUMEHTAIbHBIX JaHHBIX;

Braoems:

— CIIOCOOHOCTBIO pellaTh MOCTaBICHHBIE 33]a4H, UCIIONIb3Ysl YMEHUS U HaBBIKU B Opra-
HU3aLUU HAyYHO-UCCIIE0BATEIbCKUX U TEXHOJIOTHYECKUX padoT;

— CIIOCOOHOCTBIO M3y4aTh HAayYHO-TEXHUYECKYI0 MH(POPMALMIO, OTEYECTBEHHBIN U 3a-
PYOEKHBIN OIBIT IO TEMATUKE HCCIIEI0OBAHMUS.

3. Kparkoe coaep:kanue
HCCJIeI0BATEIbCKON padoThl

B npouiecce ocBoeHust AUCHUILITNHBI 00y4aIOIIUNCS JOHKEH MMOATOTOBUTE U MPEJCTaBUTh
K 3alllUTe Hay4HO-HCcCeaoBaTenbekyto padoty (HUP), BeIIOIHEHHYIO HA COBPEMEHHOM YPOBHE
pPa3BUTHSA HAyKU M TEXHUKU U COOTBETCTBYIOILIYIO BHIOPAHHOMY HAIIPABJICHUIO MOATOTOBKHU U
nporpamMme o0y4YeHHUs.

B npencraBnennoi k 3amure HUP nomkHBI OMyYuTh pa3BUTHE 3HAHUSA U HABBIKH, I10-
JTy4eHHbIe 00y4arOIIUMCs IIPU OCBOCHUH NPOTrpaMMBbl OakalaBpuaTta, B TOM YHCJIE IPU U3yUYEHUH
crienuanbHbIX AuctuIuivH. 1Ipencrasiennas k 3amure HUP nomkHa conep:kaTe OCHOBHBIE TEO-
PETUYECKUE IOJIOXKECHUS, DKCIIEPUMEHTAIbHBIE PE3YJIbTATHI, IPAKTUYECKUE JTOCTUKEHUS U BbI-
BOJIBI 11O padoTe.

NPOU3BOJACTBEHHOM NPAKTHKU: HAYYHO-

4. O0beM NPOU3BOACTBEHHON NMPAKTHKH . HAYYHO-HCCJIeI0BATEeIbCKON padoThl

Buas! yue6HOi paGoTI B 3auernpix | B akanmem.
eIMHATIAX gacax
OO0masi Tpy10eMKOCTh NPAKTHKH M0 Y4eOHOMY IJIaAHY 3 108
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,78 64
[Tpaktuaeckue 3anstus (I13) 1,78 64
CamocrositesnbHas padora (CP) 1,22 44
KoHTtakTHas camocTosiTebHas paboTa 0,4
CamocTosATeTbHOE H3YUYCHHE Pa3/IeNIOB JUCITUTLTHHBI 43,6

Bua uTOroBOro KOHTPOJIS:

3a4eT ¢ OLeHKOM

Brjas! yue6HOi paGoTI B 3auernbix | B acTtoHOM.
eIMHUTIAX gacax
OO0uas TpyA10eMKOCTb NPAKTUKH N0 Y4eOHOMY ILUIAHY 3 81
KonTrakTHas padoTa — ayAuTOPHbIE 3aHATHS: 1,78 48
[Tpaktuaeckue 3anstus (I13) 1,78 48
CamocrositesbHas padora (CP) 1,22 33
KonTakTHas camocrosTensHas padota 0,3
CamocTosTeTbHOE U3YUYEHHE Pa3/IeOB AUCITUIUINHBI 32,7

Bua uTOroBOro KOHTPOJIS:

3a4eT ¢ OLeHKOM

AHHOTaUA padoyeid NporpaMMbl JUCHUIIJINHbI
«IIpou3BoACTBEHHAS] MPAKTUKA: MPAKTUKA MO MOJYy4eHUI0 MPodeccHoOHATbHBIX
yMeHHii ¥ onbITa npodeccuoHanbHol AesiTeabHOCcTH» (B52.B.03(11))

1. Henp mMpou3BOACTBEHHOM NMPAKTHKH: NMPAKTHKHU MO MOJY4YeHHIO TPO(PecCHOHAb-
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HBIX YMeHHMH U onbITa NPO¢ecCHOHATBHOM TeATeTbHOCTH — IPAKTUIECKOE U3YUCHHE TEXHO-
JIOTUYECKUX ITMKJIOB MPOU3BOJICTBA MAaTEPHANIOB AJICKTPOHUKHA M (DOTOHHMKH, CTPYKTYpPHI Mpe-
MPUSATHUS, METOJIOB U OCOOCHHOCTEH yMpaBJICHHs MPOU3BOJICTBEHHBIM TporieccoM. DopmupoBa-
HUE Y 00ydaromerocs CrocOOHOCTH OCYIIECTBIATh TEXHOJOTHYECKUI MpoIecc MPOU3BOCTBA
MaTepHuaIoB B COOTBETCTBHH C PETIIAMEHTOM.

2. B pe3yjbTaTe NpOXOkKIACHUSA NMPOU3BOJACTBEHHON MPAKTUKN: MPAKTHKH IO MOJIY-
YeHUI0 NMPOo(decCHOHAIBHBIX YMEHUI M ONbITa NPOo¢ecCHOHATBHOM /1eATeJIbHOCTH, 00y4a-
IOIMIiCA JOJKEH

Obnadams crnenyronmmu npodeccruonansubiMu kommnerenuusamu: 11K-1, 2, 3, 4, 5, 6, 7,
8,9,10,11, 18, 19, 20.

3uame.

— TEXHOJIOTHYECKHE TMPOIECChl M OCHOBHOE TEXHOJIOTHYECKOE 000pyIoBaHUE,
UCIIOJIb3YEMOE B ITPOU3BOJICTBE MATEPUAIIOB AICKTPOHUKU U (POTOHUKH,

—  OCHOBHBI€ TIPUHITUIIBI, METOIBI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKOTO TIPOoIIecca U Kade-
CTBA MIPOTYKITHH;

— OCHOBHBIC HOPMATHUBHBIE JJOKYMEHTHI [0 CTaHIAPTH3ALUHN U CePTUPUKAIIH TPOTYKIIUH
NPEINPUSTUNA IO IPOU3BOICTBY MaT€PHUAJIOB JICKTPOHUKH;

— TMpaBwia  TEXHUKH 0C30ITacHOCTH u MIPOU3BOJACTBEHHOM CaHUTAPUH;
OpPraHU3AIMOHHYIO CTPYKTYPY IPEANPUATHS;

Ymemo:

— HCTOJB30BaTh TEXHUYECKUE CPEJCTBA JIJI M3MEPEHHUSI OCHOBHBIX ITapaMEeTPOB TEXHO-
JIOTUYECKOI0 MPOLECCca, CBOMCTB ChIPhs U MPOAYKIUHU MPEAIPUITHI 11O TPOU3BOACTBY MaTepHa-
JIOB DJIEKTPOHUKH,

— aQHAIM3UPOBATh TEXHUYECKYIO JIOKYMCHTAIMIO, PEaJIM30BbIBATh HAa IPAKTHUKE
TpeOOBaHUSI HOPMATHBHOW JOKYMEHTAITHH.

Braoemy:

— METOJIaMH TTPOCKTUPOBAHUS TEXHOJIOTHYECKUX JTUHUN U MOA00pa TEXHOJIOTHIECKOTO
000py1I0BaHUSI, METOJIAMHU YTIPABIICHUS TEXHOJIOTHYECKUMH MPOIIeCCaMu IIPOU3BO/ICTBA;

—  CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIISITH TEXHOJOTMYECKUN TIPOIECC B COOTBET-
CTBHH C PETIIAMEHTOM.

3. Kparkoe conep:kanue NpoU3BOJACTBEHHON NMPAKTHUKHU: NMPAKTUKHU MO MOJTYYEHHIO
npo¢ecCHOHATbHBIX YMEHUH U ONbITA NPO(eCCHOHATBLHOM 1eITeJIbHOCTH

[Ipoun3BoacTBEHHAS MPAKTUKA COCTOUT U3 JIBYX ITAIOB:

— O3HAKOMJICHHE C TEXHOJIOTHEW TMPOM3BOJCTBA MOHOKPHUCTAJIOB, MAaTEepUaJIOB
AJICKTPOHUKH;

— MPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKHUX MPOLECCOB M METOJO0B MX KOHTPOJsS Ha
KOHKPETHOM TIPEANPUITHH (MHIUBHIYATHHOE 3aIaHHE).

1. O3HaKOMJIGHHE C TEXHOJOTHEW MPOW3BOJICTBA MOHOKPHCTAJIJIOB, MaTEPHAIOB JJICK-
TPOHUKH OCYIIECTBISICTCS B BUJIE SKCKYPCUH HA MPEANPHUATHS COOTBETCTBYIOIIETO MPOQUIIS.
[Tpu mocemeHny TPEeanpUsATAS U O3HAKOMJICHHUS C €r0 JCSITSIIbHOCThIO 00yJaroNTuics JOJDKEH
cobpaTh MaTepuai, HEOOXOIUMBIH JIJIsl TOATOTOBKU OTYETA 0 MPAKTUKE.

OT4YeT Mo NMpaKTHKE BKIIFOYACT:

- UICTOPUYECKYIO CITPaBKY O MPEANPUSITHH;

- HOMEHKJIATYPYy BBIITYCKa€MOU MPOTYKIIUH;

- BUJIbl U HOPMBI pacXo/ia ChIPhEBBIX MAaTEpPUAJIOB;

- OMMCAaHNE OCHOBHBIX TEXHOJIOTMUYECKUX TEepPeesiOB MPON3BOICTBA;

- METOJIBI U (POPMBI KOHTPOJISI TEXHOJIOTHYECKUX TTPOLIECCOB;

- MEPOIIPUATHS 110 YCTPAHEHHIO OTKJIOHEHUH (HapyIIeHUH) peXKUMHBIX [TapaMeTpPoOB pa-
00ThI 000PYJOBaHUS U TEXHOJIOTMYECKUX MPOLIECCOB.

2. IlpakTHueckoe OCBOCHHE TEXHOJIOTHUECKUX MPOIIECCOB HA KOHKPETHOM MPEINPUATHN
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00yy4aroIuiCs OCYIIECTBIISIET B COOTBETCTBUM C MHAMBUYAJIbHBIM 33JaHUEM I10 MIPAKTHKE, KO-
TOPOE BKJIFOYAECT:

- U3y4€HUs] OCHOBHBIX CBOICTB M 00JIACTH IPUMEHEHHMS BBIITYCKAaeMOM MPOTYKIIUH;

- tpe6oBanus I'OCT P u npyroit HopMaTUBHOM TOKYMEHTAIIMU K KAYECTBY BBIITYyCKaeMOM
IPOAYKIIWH;

- U3Y4YEHHE ChIPbEBBIX MAaTEPHUATIOB U METOJI0B BXOJHOI'O KOHTPOJIS;

- U3y4YEHUE NIapaMeTPOB TEXHOJOTUYECKOTrO MPOLEcca, IPENyCMOTPEHHBIX B PETIAMEHTE,
Y METOJIOB €r0 KOHTPOJIS;

- moApoOHOEe OMMCaHUe BUAA U THUIA 000PYIOBAHUSA Ul OCYLIECTBIEHHUS KOHKPETHOTO
TEXHOJIOTMYECKOTr0 IIPOLEecca;

- IefCTBUS 00CIIyKMBAIOIIETO IEPCOHAja MPU YPE3BbIYANHBIX CUTYALIUAX.

[Ipu BbINONHEHUHM MHAMBUIYAJIBHOIO 33/1aHUS CTYAEHT JOJDKEH coOpaTh MaTepuaibl 1Mo
($U3UKO-XMMHUYECKUM CBOICTBAM MAaTe€pHaliOB, BBIITYCKAEMBIX IPEINPUITUEM, CTPYKTYpEe Ipe-
HPUATHS, METOJIaM yIPaBJIEHUS, CUCTEME CObITa TOTOBOM MPOAYKILIUH.

4. O0beM NPOM3BOACTBEHHOH NPAKTHKH. NMPAKTHKH MO MOJYy4YeHHMIO mpodeccuo-
HAJIbHBIX YMEHHI M ONbITA NPOdecCHOHAIBHOI 1esiTeIbHOCTH

. B zauetnpix | B akagem.
Bun yueGHO# paboThI
SMHUII. yacax

OO0mas TpyA0eMKOCTh NPAKTHKH 10 Y4eOHOMY IJIAHY 3 108
CamocrositesibHas padora (CP): 3 108
[Tocemenue mpeaNpUATHAI TIO TPOU3BOJICTBY CHITMKATHBIX 10 36
MaTepuajioB ’

Pabota Ha npeanpuaTUU 10 HHANBUAYAIBHOMY 3a/1aHUIO 1,5 54
[ToaroroBka u cavya oT4eTa MO MPAKTHKE 0,5 17,6
KoHTtakTHas caMmocTosiTeNlbHas paboTa 0,4

Bua uTOroBOro KOHTpOJIA:

3a4eT ¢ OLIeHKOM

Bun yueGHOM paboThI B sasernpix | - B actpo-
eIMHHII. HOM. yacax

O0mas Tpy10eMKOCTh NPAKTHKH M0 y4eOHOMY ILIaHY 3 81
Camocrositeannas pa6ora (CP): 3 81
[Tocemnienne npeAnpUATHA IO TPOU3BOACTBY CUIIMKATHBIX 10 97
MaTepUaJioB

PaboTa Ha peANPHUITHN 0 MHIUBUAYAIEHOMY 3aIaHUIO 1,5 40,5
[ToaroroBka u cada oT4eTa IO MPAKTHKE 0,5 13,2
KonrakTHas camoctositenbHast paboTta 0,3

Bua uTOroBOro KOHTPOJIS:

3a4eT ¢ OLleHKOM

AHHOTanUs padoyeil MPOrpaMmbl U CHHUILTHHbI
«[pexqumnomuasi npakrTuka» (52.B.04(I1x))

1. Hesab npeaiMnjoMHON NMPAKTHKH — 3aKPEIUICHUE TEOPETUYECKUX 3HAHUM U MpPaKTH-
YEeCKUX HABBIKOB, MOJYYEHHBIX B Iporecce o0ydeHus 1o mporpaMMe OakamaBpuaTa; mpuodpe-
TEHHE MPAKTHYECKOTO OMbITa padOTHl C HCTOYHUKAMHU HAYYHO-TEXHHUUECKOW MH(OpPMAIIMH, OTIbI-
Ta MIOCTAHOBKHU M BBIIIOJIHEHHS HAYYHO-HCCIICIOBATEILCKIX U MPOSKTHBIX 3a/a4; OBJIAJICHUE Me-
TOJIOJIOTHEH M METoJaMH O00pabOTKU pe3yJbTaTOB HCCIENOBaHUSA; cOOp, MOATOTOBKA U aHAIIU3
MAaTepHaJIOB MO0 TEMATHKE BBIITYCKHOW KBATN(UKAIINOHHON pabOTHI.
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2. B pe3yJbTaTe NpoxoxkaeHust NpeJAUIVIOMHON NPAKTHKHU CTY/ICHT 10/KeH

Obnadams cnenyomumMu npodeccruoHanbHbiMu kKomnerenuusmu: [1K-1, 2, 4, 5, 6, 7, 8,
9,10, 11, 16, 17, 18, 19, 20.

3nams:

— OCHOBBI OPTaHU3AlMH U METOJIOJIOTHIO HAyUHBIX UCCIIEIOBaHMIA;

— COBpPEMEHHbIE Hay4YHbIE KOHIIETIIUY B 00J1aCTH HEOPraHUUECKOr0 MaTepuaioBeICHUS;

— CTPYKTYpY M METOJbl YINpaBICHHUS COBPEMEHHBIM IPOM3BOJCTBOM MAaTEpHUaJIOB
IIEKTPOHMKH.

Ymemy:

— paboTaTh C Hay4YHbIMM TEKCTAMH, I10JIb30BAaThCSl HAYYHO-CIIPABOYHBIM allllapaToM,
0OpMIIATH pe3yIbTaThl HAYYHBIX UCCIICOBAHUIL;

— HUCIIOJIb30BAaTh  IIOJYYEHHBbIE  TEOPETUYECKUE  3HAHUS Uil  IPOEKTUPOBAHUSA
TEXHOJIOTUYECKUX JIMHUN MTPEANPUATHI dJIEKTPOHHOM POMBIIIJIEHHOCTH.

Bnaodemy:

— HaBbIKAMU CaMOCTOSATEIbHOW Hay4YHO-HCCIIEIOBATEIbCKON AEATEIbHOCTH, PabOThl €
UCTOYHUKAaMHU Hay4YHOH MH(pOpMaLnu, peepupoBaHus HayUHbIX Iy OIHKaLni;

— METOJaMH IPOECKTHPOBAHMS OCHOBHBIX M BCIIOMOTAaTENIBHBIX LEXOB IPOU3BOJACTBA
MOHOKPHUCTQJZIOB, ~ MaTE€pPHajOB  JJIEKTPOHUKM W  (POTOHUKH, CIOCOOAMH  pacyera
TEXHOJIOTUYECKOT0 000PYy0BaHMSL.

3. KpaTtkoe cogep:xanue npeidiiOMHON MPAKTUKHA

Tematuka npeaauIUIOMHON NMPAaKTUKKH CTYAECHTOB OakajaBpuaTa OINpeessseTcs] TeMaTu-
KO WX BBIMYCKHOM KBaTU(PHUKAIIMOHHONH pabOTBl M MOXET TMPOBOAMTHCA B HAYYHO-
UCCIII0BATEILCKOM HJIM MPOEKTHOM (opmare (Ipu BBIIOJIHEHUH HAy4YHO-UCCIIEI0BATEIbCKON
WIN PAaCYEeTHO-IIPOCKTHON pabOTHl COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckasi IpakTUKA IPOXOAUT B HAYUHBIX JJAOOPATOPHSX, TEXHOJIOIU-
YEeCKHX MOJIpa3/IeICHUsAX, HH(POPMAITMOHHBIX HEHTpaX HAay4HO-HUCCIIEAOBATEIBCKOM OpraHu3a-
MM WK B Jlaboparopusix Beimyckaromend kadenpsr PXTY um. JI. . MenneneeBa. CTyaeHTHI
3HAKOMSTCS € TeKyllel paboToil 1abopaTopu, OCBAaMBAIOT METObI CHHTE3a MAaTEepPHaJIoB, MpO-
BOJIAT OT/IENbHbIE (PU3NKO-XUMHUECKUE U TEXHOJIOTHYECKHE UCIIBITaHUs, IPUOOPETAIOT HABBIKU
MOVCKA HAYYHO-TEXHHUYECKOW MH(pOpMAIUU U pabOTHI ¢ 6a3aMH TaHHBIX, yUYaCTBYIOT B 00paboT-
K€ pe3yJIbTaTOB UCCIIE0BaHMS U IOATOTOBKU MX K Iy OJIMKAIUH.

[IpenauniomMHas MpakTHUKa CTYIEHTOB, BBINOJIHSIOIIUX PACUETHO-IPOEKTHYIO BBIITYCK-
HYIO0 KBAIM(UKALMOHHYIO paboTy, MPOXOAUT B IPOU3BOACTBEHHBIX 1I€XaX U TEXHUYECKUX OTHAE-
JaX MPOMBILUIEHHOTO NpeanpusaTis. CTyAeHTbl 3HAKOMATCS CO CTPYKTYpPOU NpeanpUsaTus, HOp-
MaTUBHO-TEXHOJOTMYECKON JTOKyMEHTAllMe!, periiaMeHTaMu MPOU3BOJICTBA, MU3y4aloT CUCTEMY
MEHEIKMEHTa M KadecTBa NpoayKuuu. OCHOBHOE BHUMaHHUE YAENAETCS NPAKTUUYECKUM BOIIPO-
caM (pyHKIIMOHMPOBAHUS TEXHOJIOTHYECKHUX JIMHUM MTPOU3BOJICTBA MPOIYKIUH, TpodieMaM 1ua-
THOCTHKHM Opaka TrOTOBOM MPOAYKLIUU M MEPONPUATHIM IO €ro YCTpPaHEHHIO, BOIPOCAM MHTEH-
cudukanuy paboThl TEINIOTEXHUUYECKUX arperaTos.

Bo BpeMst mpoXoXkAeHHs MPEAUITIOMHON MTPAKTUKU CTYIEHTBI COOMPAIOT MaTEpUaIbI 110
TEMaTUKE BBIMYCKHON KBaJM(UKAIIMOHHOW pabOThl, aHAIM3UPYIOT UX, HaMe4YaloT OCHOBHbBIE
HaNpaBJICHUs U 33]1a4i pabOThl, BBIPA0ATHIBAIOT METO/IOJIOTHIO PEIICHHUS 3TUX 33/ay.

4. O0beM npeINIVIOMHON NPAKTHKH

. B 3aueTHEBIX B akanewm.
Bunst yueOHoI paboThI
€IMHUIIAX gacax
OO0uas TpyA10eMKOCTh NPAKTUKH N0 Y4eOHOMY ILUIAHY 9 324
CamocrositesnbHas padora (CP) 9 324
KonTakTHas camocrosiTensHas pabora 0,4
CaMocCTOSTEILHOE M3Yy4YCHHE pa3a€iIOB TUCHUATIIMHBI 323,6
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Bupa xonTpoJs: 3a4eT ¢ OLeHKOM
Bitbt yuc6Hoi paGoTs! B 3auernbix | B acTpoHoMm.

eIMHUIIAX Jqacax
OO6masi Tpy10eMKOCTh MPAKTHKH M0 Y4eOHOMY NJIaHy 9 243
CamocrositesnbHas padora (CP) 9 243
KonrtakTHas camoctositenbHas paboTta 0,4

CamocTosTebHOEC U3YUYCHUE PA3/ICIOB JUCIUTUIMHBI 323,6
Bua konrpoJs: 3a4eT C OLlEHKOM

4.6. 'ocynapcTBeHHasi HTOTOBAasi aTTecTAlMS
3amuTa BHINYCKHON KBAJIM(PUKAIMOHHOH padoThl,

BKJIIOYAasi MOJArOTOBKY K Mpoueaype 3aiuThl 1 npoueaypy 3amurbl (b3.5.01)

1. Ilesb rocyIapcTBEHHON WUTOrOBOM ATTECTALMHU: 3AIIUTHI BHIMYCKHOW KBaJuu-
KAIlMOHHO# padoThl, BKJIKYasi MOATOTOBKY K MpoLeAype 3alIUThHI U NPOUeayPYy 3alUThl —
BBISIBJICHHE YPOBHSI TEOPETUYECKON M MPaKTHUYECKOH MOJATOTOBIEHHOCTH BBITYCKHUKA By3a K
BBITIOJIHEHHUIO TPO(ECCHOHATIBHBIX 33/1a4 U COOTBETCTBUS €ro MoAroToBku TpedoBanusm OI'OC
BO no nanpasnenuro nmoarotoBku 18.03.01 Xumuueckast TeXHOIOTHSA, TPOPMIh «XUMHUYECKas
TEXHOJIOTHSI MATEPUAIIOB U PUOOPOB JICKTPOHHOU TEXHUKH W HAHOIEKTPOHUKID .

2. B pe3yabTate NMpPOXO0:KIeHUSI TOCYIAPCTBEHHONH MTOrOBOI aTTeCTAIMHU: 3aAIUTHI
BBIIYCKHO KBaJM(UKANMOHHOM PadoThl, BKJIO4Yasi MOAr0TOBKY K Mpolueaype 3alluThl U
Npoueaypy 3alUTHI, Y CTyJeHTa npoBepsieTcsi ¢hopMHUPOBAHHHOCTD CJEIYIOIIUX KOMIIe-
TEeHUMd, a TaKKe CJeIYIOIIUX 3HAHUN, YMEHUIl ¥ HABBLIKOB, MO3BOJAIINX OLEHUTH CTe-
NeHb FOTOBHOCTH 00y4YaloIUXCH K JajbHelmeil npogeccnoHalbHOM 1esiTeIbHOCTH.

BoinyckHuk, OCBOMBIIMI IporpaMMmy OakajaBpuara, JOJDKEH 00JadaTh CleTyHIIUMU
KOMIIETEHIIUSIMHU:

- CIOCOOHOCTBIO MCIIOJIB30BaTh OCHOBBI (PMIIOCO(PCKUX 3HAHUH 11 GOPMUPOBAHUS
MupoBo33peHueckoi mo3urmu (OK-1);

- CIIOCOOHOCTBIO aHAJIM3UPOBATh OCHOBHBIE 3Tallbl U 3aKOHOMEPHOCTH HUCTOpUYE-
CKOT0 pa3BuTHs 00IIecTBa s popMUpoBaHus rpaxaanckoi nosummu (OK-2);

- CIIOCOOHOCTBIO HCIIOJIB30BAaTh OCHOBBI SKOHOMMUYECKHMX 3HAHUH B pazIU4HBIX
chepax xusnenestensaoctu (OK-3);

- CIIOCOOHOCTBIO MCIOJIB30BAaTh OCHOBHI MPABOBBIX 3HAHMN B pa3IUYHBIX chepax
nesitenbHocTH (OK-4);

- CIOCOOHOCTBIO K KOMMYHHKAIIMH B YCTHON U MUCBMEHHOU (popMax Ha PyCCKOM H
WHOCTPAHHOM SI3bIKaxX JUJIsl PEHICHUS 3a/lad MEXJIMYHOCTHOTO M MEXKYJIBTYPHOTO B3aUMOJEH-
creus (OK-5);

- CIIOCOOHOCTHIO PaboTaTh B KOJIJIEKTUBE, TOJEPAHTHO BOCIIPUHUMATH COL[HAJIbHBIE,
STHUYECKHE, KOH(ECCHOHANbHBIE U KyIbTypHbIe pasnuuns (OK-6);

- CHOCOOHOCTBIO K cCaMOOpraHu3aliu u camooopasoanuto (OK-7);

- CIIOCOOHOCTBIO HCIIONIB30BaTh METOJbI M MHCTPYMEHTHI (DU3MUECKOW KYIbTYPBI
JUTs1 00ECTICUCHHS TIOJTHOIICHHOW COIMAIbHOM U mpodeccuonansHoi nesirensHoctr (OK-8);

- CIIOCOOHOCTBIO MCIOJIb30BaTh MPHEMBbl OKa3aHUs IMEPBOM MOMOIIM, METOJbI 3a-
IIMTHI B yCIOBUSX Ype3BbIuaiiHbix cutyarmii (OK-9).

- CIIOCOOHOCTBIO U TOTOBHOCTBIO MCIIOJIB30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHA-
YUHBIX JTUCIMILIMH B IpodeccronanbHoi nestensHoct (OITK-1);
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- TOTOBHOCTBIO MCIOJIb30BAaTh 3HAHUS O COBPEMEHHOW (PM3MYECKO KapTUHE MUpa,
IIPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOEHUHU BEUIECTBA NJIsl NOHMMAHHUA OKpPY-
*aromiero Mupa u sienenuit npupoasl (OI1K-2);

- TOTOBHOCTBIO MCIIOJIb30BaTh 3HAHUS O CTPOEHUH BEIECTBA, IPUPOJIE XMMUYECKOM
CBA3M B Pa3JIMYHBIX KJIACCAX XUMHUYECKUX COCIMHEHUH NJIs IOHUMaHUS CBOWCTB MaTEpUAIOB U
MeXaHHM3Ma XUMUYECKUX MPOLIECCOB, MPOTEKAOMINX B OKpyxatomiem mupe (OI1K-3);

- BJIQ/ICHUEM MOHMMAHUS CYIIHOCTH M 3HA4€HUs MH(OpMAalMU B pa3BUTUU COBpeE-
MEHHOT0 MH()OPMAIIMOHHOTO 00IIECTBA, OCO3HAHUS ONMIACHOCTH M YIpO3bl, BO3HUKAIOIIUX B 3TOM
IpoLEecce, CIOCOOHOCTBIO COOIII0IaTh OCHOBHBIE TpeOOBaHMs MH(GOPMALIMOHHON 0€301acHOCTH,
B TOM YHCJIC 3alIUThI TOCynapcTBeHHOM TaiiHbl (OI1K-4);

- BJIaJICHHEM OCHOBHBIMHM METO/aMH, COCO0AaMHU U CpEeICTBAaMH NOJIYYEHHUs, Xpa-
HEHUs, nepepaboTKu UH(OPMAaIMK, HaBbIKAMU pabOThl C KOMIIBIOTEPOM KaK CPEJCTBOM yIpaB-
nenus uapopmanueit (OITK-5);

- BJIa/ICHUEM OCHOBHBIMM METOJAaMH 3aIlMThl IPOU3BOACTBEHHOI'O IEPCOHANA U
HaceJICHUsI OT BO3MOXKHBIX MOCJICACTBUI aBapuii, katractpod, cruxuitabix Oexctauii (OITK-6).

- CHOCOOHOCTBIO U FOTOBHOCTBIO OCYILECTBIISATh TEXHOJOTHYECKUH IMpOLecC B CO-
OTBETCTBUHU C PEIVIAMEHTOM M UCIIOJIb30BaTh TEXHUYECKUE CPEACTBA Ul U3MEPEHUSI OCHOBHBIX
napamMeTpoB TEXHOJIOTMIECKOT0 Mpoliecca, CBOMCTB chiphs u npoaykuuu (I1K-1);

- TOTOBHOCTBIO IIPUMEHATH AHAJIUTUYECKUE M UYUCIICHHBIE METOIbI PELIEHUs II0-
CTaBJICHHBIX 3a/1a4, UCIOJIb30BaTh COBPEMEHHbIC WH(POPMALMOHHBIE TEXHOJOTHH, NMPOBOAUTH
00paboTKy MH(OPMALMU C UCIOIb30BAHUEM IPUKIIAJHBIX IPOrPAMMHBIX CPEACTB ceEpbl Mpo-
(eccuoHanbHON NEATENFHOCTH, MCIOJIb30BATh CETEBbIE KOMIIBIOTEPHBIC TEXHOJIOTUM U 0a3bl
JAHHBIX B CBOEH NpodeccHOHaNbHOW 00JacTH, MaKeThl MPUKIAIHBIX MPOrpaMM Ui pacyera
TEXHOJIOTUYECKUX apaMeTpoB obopynoBanus ([1K-2);

- FOTOBHOCTBIO MCIOJIb30BaTh HOPMATUBHBIE TOKYMEHTHI 10 Ka4e€CTBY, CTaHAApTHU-
3aluM U cepTU(UKALMU TPOAYKTOB U U3JIEIHUMN, 3JIEMEHThl SKOHOMUYECKOTO aHAJIn3a B MPAKTH-
yeckoit gestenbHoct (IMK-3);

- CIIOCOOHOCTBIO MPUHUMATh KOHKPETHBIE TEXHHUUECKHUE PEIICHUs MpH pa3paboTKe
TEXHOJIOTUYECKUX MPOLECCOB, BEIOMPATh TEXHUUECKUE CPEJICTBA M TEXHOJIOTUHU C YYETOM 3KOJIO-
THYEeCKUX nocieacTBuil ux npumenenus (11K-4);

- CIIOCOOHOCTBIO HCIIOJIB30BATh MpaBUiia TEXHUKH 0€30MacHOCTH, MPOU3BOJICTBEH-
HOW CaHUTapuH, NOXKapHOW 0E30MaCHOCTH M HOPMBI OXpaHbl TPyAad, U3MEPATh U OLCHUBATH I1a-
pamMeTpbl MPOU3BOACTBEHHOTO MUKPOKJIMMATA, YPOBHS 3allbUIEHHOCTH U 3aTa30BaAHHOCTH, IIyMa,
u BUOpanuu, ocBemeHHocTH pabounx mect (ITK-5);

- CIIOCOOHOCTBIO HaJlaXKMBaTh, HACTPAUBAaTh M OCYILECTBIATH IIPOBEPKY 00OpYyO-
BaHMs U iporpammubix cpencts (ITK-6);

- CHOCOOHOCTBIO MPOBEPATh TEXHUYECKOE COCTOSIHUE, OPraHU30BbIBATh MPOQHIAK-
TUYECKHE OCMOTPHI U TEKYLIU PEMOHT 00OpYJOBaHUS, TOTOBUTh 00OPYAOBaHHE K PEMOHTY M
npuHUMaTh 00opyaoBanue u3 pemonta (I1K-7);

- TFOTOBHOCTBIO K OCBOEHHIO M HKCIUIyaTalldd BHOBb BBOJUMOIO 0OOpYJOBAHUS
(IIK-8);

- CHOCOOHOCTBIO AaHATTU3UPOBATh TEXHHUYECKYIO JIOKYMEHTAINIO, TOI0ONPaTh 000py-
JIOBaHUE, TOTOBUTH 3asBKU Ha MpHoOpeTeHne u peMoHT obopynoBanus (I1K-9);

- CHOCOOHOCTBIO MPOBOJIUTH AHAIM3 CHIPbsS, MAaTEpUAIOB M TOTOBOW IMPOIYKIIHH,
OCYIIECTBIIATH OIEHKY pe3yabTaToB ananu3a (ITK-10);

- CHOCOOHOCTBIO BBIABIIATH M YCTPAHATh OTKJIOHEHUS OT PEKUMOB pabOThI TEXHO-
JIOTHYECKOT0 000PY/I0BAHUS U MAapaMeTPOB TexHooruueckoro mnporecca (ITK-11);

- CHOCOOHOCTBIO TJIAHUPOBATH M MPOBOAUTH (PU3UUECKUE M XMMUYECKHE YKCIepH-
MEHTBI, IPOBOAUTE 00pabOTKY MX Pe3ylbTaTOB M OLEHUBATH IMOTPEIIHOCTH, BbIJBUTAaTh THIIOTE-
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3bl U YCTAHABJIMBAaTh IPAHULIBI X IPUMEHEHHS, IPUMEHATh METOAbI MATEMATHYECKOTO aHAIN3a
U MOJICTTUPOBAHUS, TEOPETHUECKOTO U SKCIepruMeHTabHoro uccienoBanus (I1K-16);

- TOTOBHOCTBIO NPOBOJIUTH CTaHAAPTHHIE W CEPTU(UKAMOHHBIC UCTIBITAHUS MaTe-
pHaJIOB, U3EIUi U TeXHOJorHueckux nporeccos (I[TK-17);

- TOTOBHOCTBIO MCIOJIb30BaTh 3HAHNWE CBOMCTB XMMHYECKHX JJIEMEHTOB, COEIIUHE-
HUI U MaTepHuajoB Ha MX OCHOBE JJIs pelieHus 3a1ad npodeccuoHanbHoi nestensHocta (ITK-
18);

- TFOTOBHOCTBIO HCIOJIb30BATh 3HAHUSI OCHOBHBIX (PM3MUECKUX TEOPHM IS peLIeHUs
BO3HUKAIOIIUX (PU3MUECKUX 33/1a4, CAMOCTOSATENBHOIO NMpUoOpeTeHns GU3NUECKUX 3HAHUM, NI
NOHUMAaHMS NPUHIUIIOB pabOTHl MPUOOPOB U YCTPOICTB, B TOM YMCJE BBIXOIAIIMX 32 MPEAeIIbl
KOMIIETEHTHOCTH KOHKpeTHOro Hampasienus (ITK-19);

- TFOTOBHOCTBIO H3y4aTh HAyYHO-TEXHHYECKYI0 HH(POPMALUIO, OTCUYECTBEHHBIM MU
3apyOeKHBII OMBIT 10 Tematuke uccienoBanus (I1K-20).

3aBepuIaroniuM 3TanoM o0ydeHus 1o HampaBiieHuto moarotoBku 18.03.01 Xumuueckas
TEXHOJIOTHUS, MPOpUII0 «XUMHUYECKasi TEXHOJIOTUSL MaTepHaIOB U MPUOOPOB IEKTPOHHOH Tex-
HUKA U HAHOXJIEKTPOHUKU» SIBJSIETCS 3alllMTa BBITYCKHOW KBaJM(UKAIIMOHHOW paboThl Oaka-
JaBpa.

B pesynbraTe npoxoxaeHus rocyJapCTBEHHON WTOrOBOM aTTeCTalluy (BBIOJHEHUS BbI-
MYCKHOM KBaJM(UKAIIMOHHON pabOThI) CTYJICHT JIOJKEH:

3HATh:

— TOpAJOK OpraHu3alyuH, IUIAHWPOBAHMS U IIPOBEIEHUS HAYYHO-UCCIIECHOBATEIBCKUX
paboT ¢ UCIOJIB30BaHUEM TOCIIETHUX HAYYHO-TEXHUYECKUX TOCTH)KEHUH B TaHHOH 00J1acTH;

—  (UBUKO-XMMHUYECKUE OCHOBBI CHHTE3a MAaTEPHAJIOB JIEKTPOHUKH, HAHOIIEKTPOHUKU
U GOTOHUKH, IPUMEHSATH 3TU 3HAHUS Ha IPAKTHKE;

— OCHOBHBbIE TpeOOBAHHUS K MPEICTABICHUIO PE3YJIbTaTOB POBEICHHOIO UCCIIEI0BaHUS
B BUJIE HAYYHOI'O OTYETa, CTaThU WU J0KJIA/a;

yMeThb:

— CaMOCTOSITENIBHO BBISABIATH MEPCIEKTUBHBIE HAIIPaBJICHUS HAYUYHBIX HCCIEIOBAHMH,
000CHOBBIBaTh AKTYaJbHOCTh, TEOPETUUYECKYIO U MPAKTUUYECKYIO0 3HAYMMOCTh NMPOOJIEMBI, MPO-
BOJUTBH DKCIEPUMEHTAJIbHBIE HCCIIENOBAHNUS, AHATM3UPOBATh U HHTEPIPETUPOBATH IOTYYCHHbIE
pe3ynbTaThl;

— OCYIUIECTBIISITh MOUCK, 00pabOTKYy M aHAJIU3 HAy4YHO-TEXHUYECKOW MHGPOpMaLUuU 10
TEM€ BBINIOJIHAEMOM paboThl, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHA;

— paboTaTh Ha COBPEMEHHBIX NMPHOOpaxX, OPraHU30BbIBATH IPOBEIECHUE IKCIIEPUMEHTOB
U UCTIBITAaHUH, TPOBOAUTH UX 00paOOTKY U aHAJIU3UPOBATh PE3yIbTAThI;

BJIA/1€Th:

— METOJ0JIOTHEN U METOAMKON NMPOBEACHUS HAYUHBIX MCCIIEIOBAHNN; HABBIKAMH CaMO-
CTOSATEIbHOW HAyYHOU U UCCIIeI0BATENbCKOM paboThI;

— HaBbIKaMH palOThl B KOJUJICKTHBE, IUIAHUPOBATh U OPraHU30BHIBATh KOJIJIEKTHBHbIC
Hay4yHbI€ MCCIIEA0BAaHNUS; OBJaJeBaTh COBPEMEHHBIMA METOAAMM HMCCIEAOBAHUSA M aHAIN3a I10-
CTaBJICHHBIX MTPOOJIEM;

— CIIOCOOHOCTBIO pellaTh MOCTaBIEHHBIE 33/]a4H, UCIIONIb3Ysl YMEHUS U HaBBIKU B Opra-
HU3AIMH1 HAyYHO-HCCIIEeI0BATEIbCKUX M TEXHOJIOTHYECKUX padoT.

3. Kparkoe coaep:kaHue rocyJjapCcTBeHHOH HTOIOBOHl aTTeCTALMU: 3alllUTHI BbI-
NYCKHOH KBAJM(UKALNUOHHOH padoThl, BKJIKWYAsA MOATOTOBKY K Ipolueaype 3allUTbl H
Npoueaypy 3alUHUThI.

l'ocynapcTBeHHast HTOrOBasi aTTECTAIMS: 3alIUTa BHITYCKHON KBaTHU(pHUKAIIMOHHON pabo-
Thl, BKJIFOYAsl OJTOTOBKY K MPOLEAYpe 3aIlUThl U MPOLEAYPY 3aLIUThI, IPOBOAUTCA B (opMe
3alUTHI BBITYCKHOHN KBanupukanuonHnoit padorsl (BKP). ['ocynapcTBenHas utorosasi aTrecra-
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s B ¢popme 3amutel BKP npoxonut B 8 cemectpe Ha 6a3e 3HaHUMN, TOJYYCHHBIX CTYJIECHTAMU
NpU U3YUYEHUU TUCLUILUIMH HANpaBIEHUS U MPOXOXKJIEHUS MPaKTUKU. ['ocylapcTBEHHAss UTOTO-
Bas aTTeCTAl[s: 3alllMTa BBITYCKHON KBAIU(PUKAIIMOHHON padOThl, BKJIOYas MOATOTOBKY K IPO-
LEeAype 3allUThl U MPOLELYpPYy 3allUThl, IPOBOAUTCSA T'OCYIAPCTBEHHON 3K3aMEHAIMOHHOM KO-
MHUCCHEM.

Kontpons ypoBHA chOopMHUPOBAHHOCTH KOMIIETCHIUH OOYyYaIOMIMXCS, MPHOOPETEHHBIX
npu ocBoennu OOII, ocymectBisierca mytem nposeaeHus 3amuthl BKP u npucBoenus kBanu-
dukayn «OakazaBp.

3ammuTa BBITYCKHONW KBAIM(PUKAIMOHHON pabOTHI SBISETCS 00s13aTEIBLHON MPOIEAYpPOit
UTOTOBOW TOCYJapCTBEHHOM aTTeCTallid CTYACHTOB BBICIIMX Y4€OHBIX 3aBEJICHUM, 3aBEpIIAIO-
X oO0ydeHHEe MO HaNpaBJIEHUIO MOJATOTOBKH OakanaBpuata. OHA MPOBOIUTCA IMyOJIMYHO HA
oTKpbITOM 3acefannu ['OK cormacHo yTBEpKIEHHOMY JIeKaHATOM rpaduky, Ha KOTOPOM MOTYT
IIPUCYTCTBOBAThH BCE KEJIAIOLIHE.

Marepuanbl, IpeACTaBIsIEMbIE K 3aLIUTE:

BBIITYCKHAsl KBaIU(UKAIIMOHHAs paboTa (OSICHUTEIbHAS 3aIIHCKA);

3ajanne Ha BeinonHenne BKP;

o13bIB pykoBoautens BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaToyHblii MaTepua), HOANUCaHHAs! pyKOBOJUTENIEM;

JOKJIa.

B 3amaun I'DOK BXOAAT BBISIBJICHHE MOATOTOBICHHOCTH CTYJAEHTA K MPO(EeCCHOHATBLHOMN
JESTENILHOCTH U MPUHITHE PEUICHHUs] 0 BO3MOXKHOCTH MPHUCBOCHUS eMy KBanudukanum «Oaka-
JaBpy.

Pemenue o nmpucy>kJaeHuH BBITYCKHUKY KBaU(UKaIK «0akaiaBp» MPUHUMAETCS Ha 3a-
ceganuu ['OK npocTbiM 0OJIBIIMHCTBOM IPU OTKPHITOM T'OJIOCOBAHUU YJIEHOB KOMUCCUM Ha OC-
HOBAaHUU PE3YyJbTATOB MUTOTOBBIX HCHBITAHUM. Pe3ynbTaThl ONMpeaenstoTcss OLEHKAMH «OTINY-
HO», «XOPOILO0», «yJA0BJIETBOPUTEIHLHOY, «HEYAOBIECTBOPUTEIILHOM.

OOyuaromuiics UMeeT MPaBo MOAATh B aNeIUISIIMOHHYI0 KOMHCCHIO aleUIAIUI0 O Hapy-
HIEHUHU, TI0 €r0 MHEHUIO, YCTAaHOBJIEHHOM MPOLIEypPhl 3aIIUThI

4. O0beM rocy1apCcTBEHHON MTOrOBOM ATTECTALMM: 3allIUThI BHIIYCKHON KBaJIHu-
KAIlMOHHO# padoThl, BKJIIOYAs MOAr0TOBKY K MPOLeAype 3alUThHI U NPOLeIYyPY 3alIUThI.

[Iporpamma oTHOCHTCS K 0a30BOIf YacTu yueOHOTO miaHa, k 610ky 3 «['ocynapcTBeHHast
utorosas arrecranus» (b3.5.01) u paccunrana Ha cocpeJOTOUYCHHOE IPOXOKIACHNE B 8 cemecT-
pe (4 kypc) oOydenus B ooreme 216 u (6 3ET). [Iporpamma mpeanonaraer, 4To oOyJaromuecs
UMEIOT TEOPETHUYECKYIO U MPAKTUYECKYIO OJITOTOBKY.

. B akan.
Bunsl yueOHoi paboThI B 3au. en. qacax
Oomas Tpynoemkocts I'MA no yueOHOMY IU1aHY 6 216
CamocrositebHas padora (CP): 6 216
KonTtakTHas pabora — UTOroBas arTecTalus 0,67
Bemonnenne, Hanmcanue u opopmienne BKP 215,33
Bua konTpoJisi: 3amurta BKP
B acr-
Bunsl yueOHoii paboTh B 3au. ex. | poH. ua-
cax
Oo0mas Ttpynoemkocts I'MA o y4eOHOMYy Iu1any 5 162
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CamocrositenbHas padora (CP): 6 162

KonrtakTHas paboTa — HTOTOBast aTTeCTAIUS 0,5

Brimonnenue, Hanucanue u opopmierne BKP 161,5
Bua konTpoJs: 3amuTa BKP

4.7 @PaKkyIbTATHBBI

AHHOTaUus padoyeil mporpaMMsbl JHMCHUTIMHbI
«paxkaaHckas 3al0UTA B Ype3BbIYaiHbIX cuTyanusx» (O®TI.B.01)

VYyeOHasi TUCUUIUIMHA YUTAETCs B paMKax (pakynpTaTBa B 1 cemecTpe U 3aKaHYMBAETCS
3a4€TOM.

1. Henb AUCHMILVIMHBI - TIOATOTOBUTH CTYICHTAa K OCMBICICHHBIM MPAKTUYECKUM JIeH-
CTBHSIM 1O O0ECTIEUCHHIO CBOEH 0€30IMacHOCTH M 3aLIUTHI B YCIOBUAX BO3ZHUKHOBEHHUS YPE3BBI-
YailHOW CUTYyalluu IPUPOTHOTO, TEXHOIT€HHOTO M BOGHHOTO XapakTepa.

OcHOBHOM 3amaueil AMCUUIUIUHBI ABJsIETCs (DOPMUPOBAHHE YMEHUH W HAaBBIKOB, ITO3BO-
JSIOUIMX Ha OCHOBE M3YYEHMS OMACHBIX U MOpa)KaroluX (aKTOPOB UpE3BBIYAMHBIX CUTYalUN
OPUPOIAHOTO, TEXHOTEHHOTO U BOGHHOTO XapaKTepa, JPYyTruX OMAacHOCTEH YMeENO pemaTh BOIpO-
CBI CBOEH 0€30IaCHOCTH C UCIOIb30BAaHUEM CPEACTB CUCTEMBI MPAXKAAHCKON 3aIUTHI.

2. B pe3yJsibTaTe 0CBOEHUS AUCHHUILIMHBI CTYIEHT /I0JIZKEeH:
3Ham».

- XapaKTEePUCTUKU NPUPOAHBIX OSICTBUI, TEXHOTEHHBIX aBapuil M1 KaTacTpod Ha pagualroH-
HO, XUMUYECKH U OMOJIOTUYECKH OMACHBIX 00bEKTaX, Mopaxaromie GakTopbl APyTUX omac-
HOCTEH;

- OCHOBBI BO3/ICUCTBHUS OMACHBIX ()aKTOPOB UPE3BbIUAHHBIX CUTYAllMi HA YeJIOBeKa U IPUPOJI-
HYIO Cpelly, JOIYCTUMBIE MpeIeIbHbIE KPUTEPHH HETaTUBHOT'O BO3/ICHCTBHS,;

- Mepbl 0e30MacHOrO MOBEAEHUS MPHU MPeObIBAHUU B paiioHaX (30Hax) MOKApOB, PaIUOAK-
TUBHOTO, XMMHYECKOTO U OMOJIOTHUECKOTO 3arps3HEHUS;

- crocoObl M CPEeACTBa 3alIUTHI YeJIOBEKa OT BO3ACUCTBUS MOPAKAIOIUX (PAKTOPOB YPE3BHI-
YalHBIX CUTyalui IPUPOJHOr0, TEXHOTCHHOI'O U BOEHHOT'O XapaKTepa.
ymemu:

- MICTIOJIB30BaTh CPEJICTBA 3AIMTHI OPTaHOB JBIXaHUS U KOXKH, METUIIMHCKHE JUTS CaMO3alllH-
ThI U OKa3aHUs TOMOUIH JIPYTUM JTFOJIIM;

- IPUMEHATH MEPBUYHBIE CPEJCTBA MOXKAPOTYIICHUS JUTS JIOKAIM3AUK M TYHICHUS ToXKapa,
BO3HHKIIIETO B ayAUTOPUH (JTaOOpaTOPHH ),

- OKa3bIBaTh ce0e U JIPYrHM MOCTPAJABIINM MEIUIIMHCKYIO TOMOIIIb C UCIIOJIb30BaHUEM Ta-
OeNbHBIX U MOJPYYHBIX METUITMTHCKUX CPEJICTB.
enadems.

- mpuéMaMu TPOBEJCHUS YaCTUYHOW CAaHUTApHOI 00pabOTKHM MpHU BHIXOJE M3 paiioHa (30HBI)

PaAMOaKTUBHOIO, XMMHUYECKOIO U OMOJIOIMUECKOT0 3arpsA3HEHMs (3apaKeHUs);
- croco0amMy ¥ TEXHOJIOTHSIMU 3aIIUTHI B YPE3BbIUAHHBIX CUTYAIUSX.

W3ydenue Kypca TpakIaHCKOH 3allUTHl B YPE3BBIYAWHBIX CUTYAIUSX IPU TMOATOTOBKE
0akanaBpoB MO TEXHUYECKUM HAMpPaBICHHUSIM MOATOTOBKH M CIEHUATBHOCTSIM HAMpaBiIeHO Ha
npuoOperenue cieayronux komnerennmii: OK- 9; OIIK- 6, ITK-4.

3. Kpatkoe coaep:kanue IuCUUIIUHBI.

1. OnacHoctu npupoaHoro xapakrepa. CTuxuiiHble O€ICTBHS, SBJICHUS NPUPOABI pa3-
PYILLIUTENIBHON CUJIBI - 3€MIIETPSICEHUsI, HABOJHEHUS, CEeNIeBble MOTOKH, OMOJI3HU, CHEXKHBIE 3a-
HOCBI, U3BEP)KEHHE BYJIKAHOB, 00BaJIbI, 3aCyXH, yparaHsl, OypH, MOKaphbl.

2. OmacHOCTH TEXHOTEHHOTO XapakTepa. ABapuu M KaTacTpo(dbl Ha pagualioOHHO Omac-
HOM OOBEKTE, XUMHUUECKU OMACHOM 00BEKTe, OMOJOTHYECKH ONACHOM OOBEKTE; Ha TPAaHCIOpTE
(>KeNe3HOIOPOKHOM, aBTOMOOHJIBHOM, PEYHOM, aBHAIIMOHHOM); HAa THUIPOCOOPYKEHUSIX; Ha
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KOMMYHAaJIbHBIX CUCTEMAaX >KM3HE00EeCIeUeHN .

3. OnacHOCTH BOEHHOTO Xapakrepa. [I[pumeHnenune opykus MaccoBOro NopakeHus (saep-
HOT'0, XUMUYECKOT0, OMOJIOTUYECKOT0), OOBIYHBIX CPEICTB C 3a)KUTATEIbHBIM HAIMlOJIHEHUEM, HO-
BBIX BUJIOB OPYKHsI. 30HBI 3apa>K€HUsI OT CPEICTB MOPAKEHUS U UX BO3JCHCTBUE HA HACENICHUE U
OKPY’KAIOIIYIO IPUPOJIHYIO CPELy.

4. IoxxapHast 6€30MaCHOCTh — COCTOSIHUE 3aIUIIEHHOCTH HACEICHNUs, IMYIIECTBa, 001Ie-
CTBa U TocyJapcTBa oT moxkapos. [loxkapHas omacHOCTb (MPUYMHBI BOSHUKHOBEHHS M0XKAPOB B
3/1aHUsAX, JiIeCHbIe Moxapsbl). Jlokanu3zauus u Tymenue noxapoB. Ilpocteiliine TexHuueckue
cpeactBa noxkaporymenus (oruerymmurenu OI1-8, OY-2) u npaBuia mojab30BaHMs HMH.

5. Kommuiekc MeponpusTuid rpakJJaHCKON 3alllUThl HACEICHUSI.

Onogemienue U ”HGOPMUPOBAaHKE HaceleHus 00 onacHocTu. [IpunsTHe HaceneHueM curHa-
noB omoBenieHus («BHumanue BceM!», «BozaymiHas TpeBoray, «PaguanuoHHash OMacHOCTHY,
«Xumuueckas TpeBora», «OTdoi ornacHOCTH») U MOPSAAOK JEHCTBUS 1O HUM. DBaKyalus Hace-
JeHus U3 30HbI omacHOCTH. CrocoObl ABaKyaly DKCTPEHHAs SBaKyallus CTYJIEHTOB U3 ayJIUTO-
pYH TIpU BO3HUKHOBEHUH TIOXKapa.

CpenctBa MHAMBUAYaTbHON 3amuThl opranoB aeixanus (I'TI-7, I'TI-7B, TITI-9, P-2, V-
2K, PITA-1, PIII-67M, PVY-60M, «®enuxcy, I'’A3K, AT, AIIT-3, [13Y-K, UTI-4M, UII-5, UII-
6, KUII-8), xoxu (JI-1, O3K, KUX-4M, KUX-5M) yenoBeka. MenuIIMHCKHE CPECTBA 3AIHTHI .

CpenctBa KOJIJIEKTUBHOM 3aluThl HaceneHus. Ha3HaueHue, 3aluTHBIE CBOWCTBa yoOe-
xuml.  [IporuBopanuanuonnsie ykpoiTus (IIPY, mog3zeMmHbie memexoaHbie MEpexo/bl, 3ariyo-
JICHHBIC CTAHIIUU METPOIIOIUTEHA), MPOCTEHININE YKPBITUS (TPaHILEH, OKOIIbI, IEPEKPHITHIC IIIe-
mm). [IpaBuna 3ansatus yoexuina.

6. Oxa3zanue nmepBoOil MEIUITMHCKOM TIOMOIIY MIPH 0’KOTaX, paHeHUsIX, 3apakeHusx. [Ipo-
BEJICHNE YaCTUYHON CaAaHUTApHOW 0O0paOOTKH KOXKHBIX IMOKPOBOB UEIOBEKA MPHU BHIXOAE M3 30H
pPaauoaKTHBHOTO, XUMHUYECKOTO U OMOJIOTHUECKOTO 3apakKeHUs (3arpsI3HEHNUS ), U3 30H IMOXKAPOB.

7. JIukBugauus MOCIEACTBUN UYPE3BBIUANHON CUTyaluu. PaguanvoHHas U XUMHAYECKas
pa3Be/Ka odara mopakeHus (3apakeHus). ABapuiiHO-cniacaTenbHble padoThl. CriennanbHas 00-
paboTKa TEeXHUKH, MECTHOCTH, OOBEKTOB (JI€3aKTUBAIUS, Jera3alus, Ae3UHPEKINs, Te3MHCEK-
U

8. DKCTpeHHas 9BaKyallus U3 ayAuTopuu (J1abopatopun) B YCIOBHIX MOXKapa, paaraliu-
OHHOTO, XUMHYECKOTO, OHMOJIOTHYECKOTO 3arps3HEHUs TEPPUTOPUU C HCIIOIH30BAHUEM IIPO-
creimux cpeacts 3amuThl («Perukcy, ['JI3K, npotusorasa I'TI-7 ¢ JATIT-3).

4. O0bem yueOHOH TUCHHUILINHBI

Buz yue6HOi paGoTsI B 3aueTHbIX equHHALIAX B akanem.
yacax
O01mas TpyA0eMKOCTb IUCHUILIHHBI 110 y4e0- 1 36
HOMY ILIaHY
KonTtakTHasi paboTa — ayAuTOpPHbIE 3aHATHS: 0,45 16
Jlexmm (Jlek) 0,45 16
CamocrositensHas padora (CP): 0,55 20
KonTtakTHas camocTosiTenbHas paboTta 0,2
[ToaroToBKa K KOHTPOJIBHBIM paboTam 19,8
Bua koHTpoJs: 3ayer
Buz yueGHoi paboTs: B 3aueTHBIX equHUIAX B actpoHomM.
yacax
Oo01mast Tpy10eMKOCTb JUCHMILIMHBI M0 y4ed- 1 27
HOMY ILIAHY
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS | 0,45 12
Jlexuu (Jlek) 0,45 12
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CamocrositeibHas padora (CP): 0,55 15

KoHTtakTHas camocTosiTenbHas pabora 0,15

[TonroroBKa K KOHTPOJIHHBIM paboTam 14,85
Bujx koHTpOJIS: 3a4gerT

AHHOTanus padoveil NPOrpaMMbl JUCHUIIMHBI
«IlepeBoa Hay4YHO-TeXHUUYECKOIi JuTepaTypbl» (DT/1.B.02)

1. Heap aucuuMmIMHbI — NpuoOpeTeHre 00yyaronuMuCcs 00IIeld, KOMMYHUKAaTUBHOW U IPO-
(eccroHaIbHON KOMIETEHINH, YPOBEHb KOTOPBIX HA OTJENIBHBIX ATalax sI3bIKOBOM MOATOTOBKU
MO3BOJIIET BBINOJHATH pPa3IMYHbIe BUIBI MPO(EecCHOHAIIbHO OPHUEHTHPOBAHHOIO IEpPEBOJA B
IIPOM3BOJCTBEHHON U HAYYHOU AESTEIbHOCTH.

2. B pe3yabTate M3ydyeHHs] JUCHMILIMHBI 00y4aloUIuiicsi Mo mporpamme OakajaBpuarta
AJ15 HanpaBJieHUi noAroToBku 6axanaBpos 18.03.01 «Xumuueckast TEXHOJIOTHSD J0JIKEH:
Obnadams CIenyONUMA KOMITETCHIIHSIMU:

- CIIOCOOHOCTh K KOMMYHHUKAIIMH B YCTHOM M MUCbMEHHOH (hopMax Ha PyCCKOM M MHOCTPaAaHHOM
SI3bIKAX JUIS PELICHHS 33724 MEKIMYHOCTHOTO M MEXKYIJIbTypHOTro B3anmoeiictus (OK-5),

— TOTOBHOCTHIO M3y4YaTh HAYYHO-TEXHUUYECKYIO MH(OpPMAIIMIO, OTEUYECTBEHHBIH U 3apyOexHbIN
ombIT 1o Tematuke uccienoBanus (I1K-20).

3namo:

- OCHOBHBIE CIIOCOOBI IOCTHKEHHUSI SKBUBAJIEHTHOCTH B MIEPEBOJIE;

- OCHOBHbIE MPUEMBI I1EPEBOJIA;

S3bIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMU SI3bIKA KaK CUCTEMBI;

- I0CTaTOYHOE JUIsI BBIIOJIHEHUS NIEPEBO/Ia KOJMYECTBO JIEKCUUECKUX €IUHUL, (PPa3eoJIOru3MOB,
B TOM YHCJIE COLIMAJIbHBIX TEPMUHOB U JTMHIBOCTPAHOBEAUECKUX PEAJINi;
ymems.

- IPUMEHATh OCHOBHBIE TIPUEMBI IIEPEBOJIA;

- OCYIIECTBJISITh MUCbMEHHBII MEPEeBO C COOJIIOJIEHUEM HOPM JIEKCUUECKON HIKBUBAJIEHTHOCTH,
COOJIIO/IEHHEM TPaMMAaTHUYECKUX, CHHTAKCUYECKUX M CTHIIMCTHYECKUX HOPM;

- 0OpMJISITH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEIAKTOPE;

- OCYIIECTBIATH NEPEBOJI ¢ COOIIOIEHUEM HOPM JIEKCUYECKOH SKBUBAJIEHTHOCTH, COOJIIOACHUEM
rpaMMaTHYECKUX, CHHTAKCUYECKUX M CTHJIMCTUUYECKUX HOPM TEKCTa MEePeBO/ia U TEMIIOPATBHBIX
XapaKTEPUCTHK UCXOAHOIO TEKCTA;
enadems.

- METOJUKOW MpEeINepeBOIYECKOr0 aHaIM3a TEKCTa, CHOCOOCTBYIONIEH TOUHOMY BOCIHPUSATHIO
HCXOJHOTO BBICKA3bIBAHUS;

- METOJMKON MOATOTOBKU K BBIOJHEHMIO MEPEBO/IA, BKIIOYAs MOMCK MH(OPMAILMK B CIIPAaBOY-
HOM, CIELMAIBHON JIUTEPATYPE U KOMIIBIOTEPHBIX CETAX;

- OCHOBAMM CHUCTEMBI COKPALLIEHHOW NIEPEBOYECKON 3aIIUCH IIPU BBIIIOJHEHUH NIEPEBOJIA;

- OCHOBHOM MHOSI3bIYHON TEPMHUHOJIOTHEN CIEIUAIBHOCTH,

- OCHOBaMH pedepupoBaHUs U AHHOTUPOBAHUS JIUTEPATYPHI 110 CIIEIUATBHOCTH.

3. KpaTkoe conepxxanme 1M CUMILIAHBI:
Beenenue. Ilpeamer u posb nepeBosa B COBpeMeHHOM oO1iecTBe. Pa3nuuHbie BUBI MepeBoja.
3ajaun ¥ MECTO Kypca B MOJATOTOBKE OaKkamaBpa TEXHUKH M TEXHOJIOTHH.

Mopyns 1:

1.1. CpaBHeHue MOpsiKa CJIOB B aHTIMHCKOM W PYyCCKOM mMpejjiokeHusx. I[lepeBoa mpocToro
MIOBECTBOBATEIBHOTO MPEIOKEHUS HACTOSIIIETO, OYYIIEro U MPOLIEeIIIEr0 BPEMEHH.
OcoOeHHOCTH TepeBOJia BOMPOCUTENBHBIX U OTPULIATENbHBIX MPEAJIOKEHUN B Pa3IUYHBIX Bpe-
MEHax.

1.2 TlepeBon mpennoxxennii Bo BpemeHax Indefinite, Continuous. UteHue u mepeBoj 1mo Teme
"Xumus".
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Monayns 2.

2.1. IlepeBox npeanoxenuii Bo BpeMeHax rpymn Perfect, Perfect
Continuous (yTBepauTeabHbIe, BOIPOCUTEIBHBIC M OTpUIIATEIbHBIC (GOpPMBI). OCOOEHHOCTH YIT0-
TpeOIJIEHUS BCIIOMOTaTeIbHBIX TIaroJoB.

2.2 IlepeBop cTpagaTenbHOTO 3ai0ra. TpyaHbIe Cllydau MEepeBo/ia CTPaaTesIbHOTO 3aJI0ra.
Urenue u nepeBos TeKCToB o TeMe "Hayka u HayuHble MeTO/bl". AKTUBU3ALINS JIEKCUKHU MPO-
YUTAHHBIX TEKCTOB.

2.3. IlepeBon NpUAATOUHBIX MPEIIOKECHUH.

[Tpunarounsle nouIexKaIye.

[TpunaTouHblie cka3zyeMsble.

[TpunaTouHblie onpeaenuTeIbHbIE.

[Tpunarounsie 0OCTOATENILCTBEHHBIE, IPUIATOUYHBIE JONOIHUTEIbHBIE.

2.4. Tumel yCIOBHBIX IPEIOKEHHH, TpaBuiia U 0OCOOEHHOCTH UX MEPEBO/A.

[IpakTuka nepeBojia Ha mpUMepax TeKCcToB 0 Xumuu, /{. M. Menoeneese, nayke u mexnonocuu.
2.5. TlepeBo MpenyioKEHUH C y4eTOM IpaBHIIa COTIAcOBaHMs BpeMeH. [Ipsimas W KocBeHHas
peub.

2.6. PaznuuHble BapuaHThI IEPEBO/A CYIIECTBUTEIBHOIO B MIPETIOKEHUH.

2.7. MoJjanpHblIe T1arojbl 1 0COOCHHOCTH UX IIEpEBO/JIa.

Pa3BuTre HaBBIKOB MepeBojia o Teme "Hayka 3aBTparinero nus".

2.8. CnenmansHas TepMuHosiorus mno teme "Jlaboparopus".

2.9. Coxkpamenusi. OcoOeHHOCTH UX TepeBoaa. Pa3BuTue HaBBIKOB MEpPEBOJA HA MPUMEpPE TEK-
cToB 1o Teme "JlabopaTopus, u3MepeHus: B Xumuu'.

Monayns 3.

3.1. Hennunble (hopMBI riaroa.

Nn¢punutus (HeonpenenaeHHas popma riarosa). Poas "HOUHUTHBA B IPEUIOKEHUH U BApUAHTHI
[IEPEBO/A HA PYCCKUM sA3bIK. [IpruacTus u repyHaui.

3.2. UnduHUTHBHBIE 00OPOTHI.

O06opoT nonosHeHNe ¢ HHPUHUTUBOM. BapuaHThl mepeBosia Ha pyccKHid s3bIK. TepMHUHOIOTUS
1o Teme "COBpEeMEHHBIE TEXHOJIOTHH .

3.3. O6opoT noexaiiee ¢ UHGUHUTUBOM. PaznruHble BapuaHTHI IEPeBOIA.

Tepmunosorus no teMe "XuMuyeckast TEXHOJIOTHUS'".

3.4. [lepeBo1 mpUYACTHBIX OOOPOTOB.

AGComoTHBIN pryacTHEIH OO0POT U BapUAHTHI NIEPEBOIA.

Pa3BuTHe HaBBIKOB NIEpeBOa 10 TeMe " XUMHUUECKasi TEXHOJIOTHUS .

4. O0beM AUCUMIIMHBI U BU/IbI Y4eOHOI padoThI

B I Bcero 3 cemecTp 4 cemectp
HWIBL YHEOHOM PAOOTHI 3au. en./Ak. yac. | 3au. en./Ax. dac. | 3a4. exn./Ak. gac.
O01mas Tpya10eMKOCTb AN CIUILIH- A/144 2172 2172
HBI 110 Y4eOHOMY ILUIaHY
KonTakTHas padora — ayaurop- 1.78/64 0,89/32 0,89/32
HbI€ 3aHATHS:
ITpaktuyeckue 3ansatus (I13) 1,78/64 0,89/32 0,89/32
CamocrositeibHas padora (CP): 2,22/80 1,11/40 1,11/40
Igg)l-;TaKTHa}I CaMOCTOSTEIbHAS pa- 0.2 0.2
o 2,22/80
aMOCTOSITEIILHOC U3yUCHHUE pa3jie- 111/39.8 111/39.8
JIOB AMCUUIUINHBI
Buabl KOHTpOJIA: 3auer 3auer
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Bcero 3 cemecTp 4 cemecTp
Busl yueOHOI paboThI 3au. ea./Actp. 3au. en./Acrtp. 3au. ea./Actp.
Jac. yac. Jac.
O01mas Tpya0eMKOCTb AN CHUILIH- 4/108 2/54 2/54
HBI 110 Y4eOHOMY IJIAHY
KonTakTHas padora — ayaurop- 1,78/48 0,89/24 0,89/24
Hble 3aHATHS:
[Tpaktuueckue 3ansatus (I13) 1,78/48 0,89/32 0,89/32
CamocrosiTeibHasi padora (CP): 2,22/60 1,11/30 1,11/30
ggfaTaKTHaH caMoCTOsITeNIbHAs pa- 0,15 0,15
CamMocTodaTenbHOe U3yUYeHHE pasie- 2,22/60
1,11/29,85 1,11/29,85
JIOB TUCITUTUIMHBI
Buabl KOHTpOJIA: 3auer 3auer

AHHOTanUs padoyeil NPOrpaMmMbl JTUCUMUIIJIMHBI
«BBenenue B matematuky» (®T/1.B.03)

1. Heabio qUCHUILIMHBI sBisSeTCa popMupoBaHue y OakaiaBpa 0a30BbIX MaTeMaTHue-
CKHX 3HaHUM, HEOOXOIUMBIX JJIs JATbHEHIIETO M3Y4YEHUsl pa3esoB BBICIICH MaTeMaTHKU. A
TaKKe, ISl U3YYeHUs psiia OOIICHAYYHbIX JUCIMILIUH U AUCHUIUIMH MPO(ecCHOHATBHOTO LUK-
na.
2. TpedoBaHus K pe3yjbTAaTaM OCBOEHUSI U CHHUIIIMHbBI
N3yuenmne kypca BBenenue B MareMaTHKy IpU MOATOTOBKE OakalaBpOB IO HAINpaB-
nenuto 18.03.01 Xumuueckasi TEXHOJOTHSL, NPOPMIb «XUMUYECKAST TEXHOJIOTUs MaTe-
PHAJIOB M MPUOOPOB JIEKTPOHHOI TeXHMKH M HAHOIJIEKTPOHMKI» CIIOCOOCTBYET MPHOO-
PETEHUIO CIIEAYIOUTNX KOMIETCHIIHIA:
2.1. [IpodeccronanpHbIe:
- CIIOCOOHOCTBIO IJIAHUPOBATh U MPOBOIUTH (PU3NYECKUE U XUMUUYECKHE SKCIEPUMEHTHI, IIPO-
BOJUTH 00pabOTKYy MX Pe3yJbTaTOB M OIIEHUBATH MOTPEITHOCTH, BBIIBUTaTh THIIOTE3bl U yCTa-
HABJIMBATh TPAHUIIBI UX MPUMEHEHHUs, MPUMEHATh METOJIBl MaTEeMAaTHUYECKOTO aHaJIn3a U MOJIe-
JMPOBAHUs, TEOPETHUECKOTO U IKCIIepUMeHTalIbHOTO uccienoBanus (ITK-16).
B pe3yabTare udyueHusi JUCHUNIMHBI CTYAEHT I0JIKEH:
3Hamy:
-OCHOBHBIE€ METOJIbI MCCJICIOBAHUS DJIEMEHTAPHBIX (YHKIIMA, UX CBOWCTBA U rpadUKH, TOXIE-
CTBEHHBIC MpeoOpa3oBaHUs anredpandecKux U TPUTOHOMETPUUYECKUX BBIPAXKEHHUH, CHOCOOBI
pellleHus] YpaBHEHUI U HEPaBEHCTB, JIEMEHTHI TEOPHH YHCENl, BKIIIOUas KOMIUIEKCHbIE YHCia, U
TEOPUU MHOXKECTB, OCHOBBI aHAIUTUIECKON T€OMETPHH, BEKTOPHON M TMHEHHON anreOphi;
yMmemy:
-npuoOpeTaTh HOBBIE MaTeMAaTHUYECKHE 3HAHUS, HCIONb3Yysl COBPEMEHHBIE 00pa3oBaTeIbHbIE U
MH(GOPMaLIMOHHBIE TEXHOJIOTHH, COCTABIISATh MaTEMaTHUYECKHE MOJENN TUIOBBIX 3a7ad U Haxo-
JUTH CIIOCOOBI UX PEIIEHUH; YMETh MEePEeBOJUTh HA MATEMATHUECKHH S3BIK MPOCTEHINE Mpo-
0JieMbl, MTOCTABJIEHHbIE B TEPMMHAX JIPYTUX IMpPEIMETHBIX O0JacTed, U HCIOJIb30BaTh MPEBOC-
XOJICTBA 3TOM nepedOpMyITHUPOBKHU AJIsl UX PEIICHUS;
61a0emn.
-MaTeMaTU9YECKON JIOTUKON, Pa3BUTHIMH YUYECOHBIMU HABBIKAMU U TOTOBHOCTHIO K TIPOAOIKECHUIO
o0pa3oBaHMsl, YMEHHEM YUTATh U aHAJIM3UPOBATh YUEOHYI0O MaTeMaTHYECKYIO JIUTEpaTypy, nep-
BUYHBIMUA HaBBIKAMHU M METOJAMH DPEIICHUS MaTEeMaTHYeCKHX 3aJad JAUCIMILIUH Tpodeccro-
HAJIBHOTO IIUKJIAa U JUCIUILTUH NPOGUIbHON HAPaBICHHOCTH.
3. KpaTkoe cofep:xkaHue TUCHUILINHBI:
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Beenenue.

[Tpenmer u MeTopl MaTeMaTukU. ONUCaHNUE OCHOBHBIX pa3zieNioB Kypca. TpeOoBaHMs NpH U3Y-
YEHHUH Kypca.
Monayas 1.
DJIeMeHTHhI TEOPHH 4YKce] U TeOPHH MHOKecTB. JlelicTBus Hajg MHOro4ieHamMmu. OCHOBHBbIE
THIIBI YPABHEHU W HEPaBeHCTB, MeTOABI UX pemieHusi. Yucna (1enble, OTpULIATEIbHBIE, BE-
IIeCTBEHHbIC). AOCONIIOTHAS BeJIMYMHA JieicTBUTeNnpHOro ymncia. Kommekcuele uncna. Onepa-
LMY HaJ HUMHU. MHOXKECTBAa U ONEpalUK HaJ HUMHU. DJIEMEHTbl MHOXECTBA, IIOJIMHOKECTBA.
Uucnoseie MHOKecTBa. Dopmynsl Myaspa u Dunepa. M3Biaeyenue KOpHS N-Oil CTENEHU U3
KOMIUIEKCHOIO uucia. PeleHue ypaBHEHUIN KBaJpaTHBIX M BBICIINX NOPAAKOB. PanuoHanbHas
npobb. OcHoBHast TeopeMa anreOpnl. TpuroHomerpuueckue ypaBHEHUs M HepaBeHcTBa. Jlora-
pudmuyeckre ypaBHeHHs U HepaBeHCTBa. [loka3arenbHble ypaBHEHMs U HepaBeHCTBA. Pemenue
YpaBHEHUI U HEPABEHCTB CMEIIAHHOI'O THIIA.
Monayas 2.
®yukuuu U ux coicra. IIpocreiimue 3j1emMeHTapHbie pyHkuuu. Hexoropnie Bonpocsl
IVIAHMMETPUM M CTepeoMeTPUH. AHAJIMTHYECKAs TeOMeTPHUS.
[Tonstust pynkuuu. Mccnenoanue pynkuuu. CrniocoObl 3ananus ¢pyHkuuil. OOpaTHble (PyHK-
uu. CBONCTBA 3JIeMEHTapHbIX QYHKIMHA. (JMHEHHbIE, KBaApaTUYHbIE, CTEIIEHHbIE, T0KA3aTeNb-
HbIE, JIorapu(MUUECKHE, TPUTOHOMETPUUECKHE U Jpyrue) Meroa KOOpAMHAT Ha IUIOCKOCTH.
JlexapToBa npsIMOyrojbpHasi CUCTEMa KOOPAMHAT, NOJISIpPHAs CUCTEMa KOoOopauHaT. PaccrtosHue
MeX1y IByMsl Toukamu. JleneHue oTpeska rnomnojam. Yroia Mexay IByMs NPSMbIMH Ha IIOCKO-
CTH. Y CIIOBUS NIapajuIEIbHOCTU U NEPIEHIUKYISIPHOCTH NPSAMBIX. Y paBHEHUs NIPSAMOM JINHUU Ha
MJIOCKOCTH: 00111ee, ¢ YIiIoBbIM KOAG(HUIIMEHTOM, MPOXOIAIIEH Yepe3 NaHHYI0 TOYKY B 3a/1aH-
HOM HAalpaBJICHUM, MPOXOASIIEH Yepe3 JIBE JaHHbIE TOYKU. PaccTosiHME OT TOYKM 10 IPSIMOM.
Kpussie Broporo nopsaka. Kanonndyeckue ypaBHeHHsI U TpadUKH OKPYXKHOCTH, DJUIMIICA, TH-
nepOoJIbl, MapadoIIbL.
Mopnyas 3. BekTropHas aareopa.
BexTopel. Monynbs BekTopa. OpThl, HanpaBiisitolie Kocunycsl. Onepanuun Hajg BekTopamu. Cka-
JSIpHOE MPOM3BEJIEHUE JIBYX BEKTOpOB. BekTopHOE mpousBeaeHne IByX BEKTOpoB. CMelaHHOe
IIPOU3BENIEHUE TPEX BEKTOPOB. DU3NUECKOe U FEOMETPUUECKOE MTPUIIOKEHNE BEKTOPHBIX IIPOU3-
BEJICHHUH.
Moayab 4. JIuneiiHas ajareopa.
Martpuuel. Onepannu HaJl MaTpulaMu. DiIeMEHTapHble TpeoOpa3oBaHus CTPOK MaTpullsl. [lpu-
BEJICHUE MaTpullbl K CTylleH4aToMy Buay M Buay I'aycca. Panr matpunsl. Onpenenurens mat-
puibl 1 ero cpoiictBa. OOpatHas MaTpuua. Pemenue cucrteM JTUHEHHBIX alredpanyeckux ypas-
HEeHMH (C momolIbio 00paTHOM MaTpHIbl, MeTooM ["aycca, metogom Kpamepa). [lpeacrasienue
O JIMHEHHBIX BEKTOPHBIX MpocTpaHcTBax. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE 3HAUEHUS
MaTpPHULIBI.

4. O6beM y4eOHOI THCIUTLTHHBI

Bry yueGHOH paboTs! B 3adeTHBIX equHHIIAX B akanmem.
qacax

O0mas Tpya10eMKOCTh IUCHUIIHHBI 110 y4e0- 2 72
HOMY IUIAHY

KonTakTHasi padoTa — ayIUTOPHBbIE 3aHATHUS: 0,9 32
Jlextuu (JIek) 0,45 16
[Tpaktnueckue 3anstus (I113) 0,45 16
CamocrositensHas padora (CP): 1,1 40
KonTtakTHas camocTosiTenbHas pabota 0,2
CamMoCTOsATETbHOE N3YUYCHHE Pa3/IesIOB JUCITHU- 39,8
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TUTMHBI \

Bua koHTpoJs: 3ayer

Buz yueGHoi paboTs: B 3aueTHEBIX enuHAIIaX B actponom.
Jacax

O0mas TpyA0eMKOCTb IUCHUILIHHBI 110 y4e0- 2 54
HOMY ILIAHY
KonTakTHasi padoTa — ayIMTOPHbIE 3aAHATHS: 0,9 24
Jlexuuu (Jlek) 0,45 12
ITpaxtnueckue 3ansatus (113) 0,45 12
CamocrositesibHas padora (CP): 1,1 30
KonrtakTHas camocTosiTenbHas pabota 0,15
CaMocTosATeIbHOE U3YYCHHE PA3/ICIIOB TUCITH- 29,85
TUIMHBI

Bua kouTpoJs: 3a4yeT

5. TPEBOBAHMUS K YCJIOBUAM PEAJIM3AIIHN
IMPOI'PAMMBbI BAKAJIABPUATA
5.1. TpeGoBaHusi K KagpoBOMYy O0ecrie4eHUI0

KanpoBoe obecrieuenne mnporpaMMmbl OakajaBpuaTa COOTBETCTBYET TpeOOBaHUAM
dI'oC BO:

— peanM3aluio IporpaMMbl OakaiaBpuara 00eCleurBalOT HAy4YHO-IIEAaroruueckue pa-
OOTHHMKH YHHBEPCHUTETA, a TAK)KE JIMIIA, IPUBJIEKAEMBbIE K peai3alii MporpaMMbl OakasaBpuaTa
Ha yCIJIOBHSIX TPa’KIaHCKO-IIPAaBOBOT'O JIOTOBOPA;

— KBaJM(UKalKs PYKOBOASAIIMX U HAYYHO-TIEJArOrM4eCKUX paOOTHUKOB YHUBEPCUTETA
COOTBETCTBYET KBaTH(PUKAIMOHHBIM XapaKTepUCTHKAaM, YCTAaHOBJICHHBIM B EnuHOM KBammdwu-
KallMOHHOM CIPaBOYHHMKE JOJDKHOCTEH PYKOBOAMTENIEH, CHEIMAIMCTOB U CIIy)KaIlHX, pasjene
«KBanugpukamoHHbIe XapaKTePUCTHKH JTOJKHOCTEH PYKOBOJIUTENEH U CIIEUAIMCTOB BBICIIIETO
npoeCCUOHATIBHOIO U JIOMOJHUTEIBHOIO MPO(GECCUOHATBHOIO 00pa30BaHUMY, YTBEPKIECHHOM
IIpUKa30M MUHHCTEpPCTBA 3[paBOOXPAHEHUS U COLMAIBHOTO pa3Butus Pocculickon @enepanun
ot 11 saBaps 2011 r. Ne 11 (3apeructpupoBan MunucTepcTBOM FOCTUIMN Poccuiickoit denepa-
un 23 mapta 2011 1., peructparmmonssiii Ne 20237) u npodeccHOHaTBHBIM CTaHAapTaM,;

— 107 IITaTHBIX HAy4YHO-TEAArornyeckux pabOTHUKOB (B MPUBEACHHBIX K IIE€JIOYHUC-
JEHHbIM 3HAa4eHUsM CTaBOK) Oosee 50 mpPOIEHTOB OT OOLIEro KoJW4YecTBa HAay4HO-
NeAarorn4eckux paboTHUKOB YHUBEPCUTETA (aKaJeMUUECKU OakataBpuar);

— JI0JI HAy4YHO-TIeIarOTHYeCKUX paOOTHUKOB (B MPUBEIEHHBIX K I[EJIOYUCICHHBIM 3Ha-
YEHUSM CTABOK), UIMEIOIIUX YUEHYIO CTENEeHb U (WJIM) yYeHOE 3BaHHUE, B OOIIEM YHMCIIe HAy4HO-
MearorHIecKuX pabOTHUKOB, PelTM3YIONINX MporpaMMy OakanaBpuara, oosee 60 mpoIeHToB;

— J10J11 Hay4HO-II€arorHuyecKuX pabOTHUKOB (B MPHUBEIEHHBIX K LE€TOYHUCICHHBIM 3Ha-
YEHUSM CTAaBOK), HMEIOLNX 00pa30BaHUE, COOTBETCTBYIONIEE MPODUITIO MPETNOAABAEMON TUCIIH-
IUTMHBI (MOAYJs), B OOILIEM 4HKcie HAay4YHO-TIearorH4eckuX paOOTHHUKOB, PeasU3YIOLIUX IPO-
rpammy OakanaBpuaTa, COCTaBIATh 6osee 80 MPOIEHTOB;

— CpEIHEroJ0BOE YUCIIO ITyOIuKaluii Hay4yHO-TIEJarornueckux pabOTHUKOB YHUBEPCH-
TeTa 3a TEPHOJl pealu3aly MporpaMMbl OakamaBpuata B pacdere Ha 100 HayuyHO-
Ne1arorMYeckuX pabOTHUKOB (B MPUBEAECHHBIX K LIE€JIOYHCICHHBIM 3HaYEHUSM CTAaBOK) JIOJIKHO
COCTaBJIATh HE MCHee 2 B JKypHallaX, MHICKCUpyeMbIX B 0Oa3zax manHbix Web of Science mnm
Scopus, unu He meHee 20 B XypHaslaX, HHAECKCUPYEeMbIX B PoccuiickoM MHIEKCe HAyYyHOTO IH-
TUPOBAHUS;

— 71054 paOOTHUKOB (B MPUBEICHHBIX K 1I€JI0YMCICHHBIM 3HAUEHUSM CTaBOK) M3 yHucla
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pyKOBOAWTENCH W PaOOTHUKOB OPraHU3AINH, JESTEIbHOCTh KOTOPHIX CBSI3aHA C HAIllpaBJICHHO-
CTBIO (IpoduiieM) peanu3yeMoi mporpaMMbl OakanaBpuaTa (MMEIOIUX CTax padOThl B JaHHOU
npodecCHOHAIBHON 00J1acTH HE MEHee 3 JIeT) B 001IeM Ynciie paOOTHUKOB, PEATH3YIONIUX TPO-
rpammy OakanaBpuata, He Oonee 10 mpoIeHTOB.

— o01iee pyKOBOJCTBO HAyYHBIM COZEP’KaHHEM IMpOrpaMMbl OakazaBpHaTa ompee-
JICHHOW HamNpaBJICHHOCTU (MPO(UIIsT) OCYIIECTBISAETCS IITATHBIM HAyYHO-TIEArorH4ecKuM pa-
OOTHUKOM OpraHM3aLUH, MMEIOIINM YYEHYIO CTEIEHb, OCYIIECTBIIONIMM CaMOCTOSATEIIBHBIC
HAYYHO-HMCCIIEI0BATEIbCKUE MPOEKTHl M YYaCTBYIOIIMM B OCYIIECTBICHHH TAKHX MPOEKTOB IO
HAINpaBJIeHUIO (MPOQWIII0) MOATOTOBKH, WMEIOIIUM €XETOAHbIe MyOJIMKAMU 10 pe3yJbTaTaM
yKa3aHHON Hay4YHO-HMCCIIE0BATENbCKON AEATENbHOCTH B BEAYLIMX OTEUECTBEHHBIX U (MJIM) 3a-
PYOEXKHBIX PEIICH3UPYEMBIX HAyUHBIX XypHaJlaX M W3JaHHAX, & TAK)KE OCYIIECTBIISIONINM €Ke-
TOJIHYIO anpoOaluio0 pe3ysbTaToB yKa3aHHOM Hay4YHO-HCCIEI0BATEIbCKON JEsITeIbHOCTH Ha
HAIIMOHAIBHBIX U MEKIYHAPOIHBIX KOH()EPECHIUSX.

5.2. Martepua/jbHO-TeXHHYECKOe o0ecneyeHue

MarepuanbHoO-TeXHHUECKass 0a3a yHHBEpPCHUTETa COOTBETCTBYET JEHCTBYIOIIUM IPOTH-
BOIIOKapHBIM MpaBUaM U HOpMaM M 00ecleynBaeT MPOBEICHNE BCEX BUJOB TUCIUILUIMHAPHON
U MEXJIUCIMIUIMHAPHON MOJArOTOBKM, MPAKTHMYECKOW M HAyUHO-HCCIIEIOBATENILCKOM pabOThI
00y4aroImuxcs, MPeyCMOTPEHHBIX YUEOHBIM IJIAHOM.

[lepeyenp mMaTepHaIbHO-TEXHUYECKOIO OOECIIEUEHHUS BKIIIOYACT: JIGKIIMOHHbIE yueOHbIE
ayautopuu (000pyIOBaHHBIE BHICOMPOCKIIMOHHBIM OOOPYIOBAaHUEM HJisi MPE3CHTAIUi, Cpe-
CTBaMU 3BYKOBOCIIPOM3BEACHMSI, IKPAHOM, U UMEIOLUIUMH BbIX0J B VIHTEpHET), oMeIeHus A
IIPOBEJCHUS CEMUHAPCKUX M MPAKTHUECKUX 3aHATHH (00opylroBaHHbIE y4eOHOI Mebenblo),
6ubnuoTeky (MMeroIyo padboune KOMIIBIOTEpHBIE MecTa Ul OakallaBpOB, OCHAILCHHbIE KOM-
NBIOTEPAMHU C JOCTYNOM K 0a3aM JaHHBIX U BbIXOJ0M B MIHTEpHET), 1abopaTopuu, OCHALLIEHHbIE
COBPEMEHHBIM 000pYy/0BaHUEM JUIsl BHIMOJIHEHUS HAYYHO-MCCIIE0BATENbCKON pabOThl, KOMITb-
I0TepHbIE KJacchl. [Ipu MCMONb30BaHUM 3JEKTPOHHBIX H3JIaHUN YHHUBEPCUTET OOecreunBaeT
KaX/I0r0 00yYaromerocsi BO BpeMsi CaMOCTOSITEIbHON MOJATOTOBKH paboYUM MECTOM B KOMITbIO-
TEPHOM KJIacce C BbIXOJIOM B MIHTepHET B COOTBETCTBHM C TPYAOEMKOCTHIO U3y4aeMbIX JUCIIH-
IUIMH.

MarepuansHo-Texundeckoe obecrneuenne OOIl GakanaBpuaTa Mo HampaBIECHUIO MTOJTO-
ToBKkH 18.03.01 - Xumuueckas TEXHOJIOTHUS, TPOPHIIb - XUMHUECKasT TEXHOJIOTHSI MaTepPHAJIOB U
npuOOPOB AJIEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKH, BKIIOYAET:

5.2.1. O6opynoBanue, He0OX0IMMOE B 00pa3oBaTEILHOM Mpolecce

Obopyoosanue 015 NONYUEHUs MOHOKPUCMANITUYECKUX, NOIUKPUCMANIUYECKUX, CIMEKIsH-
HbIX, KepaMUu4ecKux Mamepuanos u moHKONJIeHOUYHbIX CIPYKMYP:

BricokoTeMmieparypHble Meur MIAXTHOTO U LUWIMHIPUYECKOTrO (OJHO30HHBIE U JBYX30H-
HBIE) TUIIOB, OCHAIIEHHBIE TPOIrPAMMHUPYEMBIMU CUCTEMAMHM aBTOMAaTHYECKOTO PEryJIUpPOBAaHUS
temnepatypsl « Tepmonat-14» u «Tepmoaar-16»;

VYCcTaHOBKY Ul BRIpallliBaHUsI MOHOKpUCTAIIOB MeTooM Yoxpansckoro (MKAH), meto-
nom bpumxmena (Penmer-2) MoaepHU3MPOBAaHHBIE , MO3BOJSIOUIMM KOHTPOJIUPOBATH IMapo-
ra3oByio armocgepy B pocTOBOH Kamepe;

VY CTaHOBKM BaKyyMHO-TEPMHUYECKOTO HaIbUIEHUS (PE3UCTUBHBIM HArpeB, MarHETPOHHOE
pacnbUIEHHE), MOJAECPHU3NPOBAHHBIE Ul HAbIJICHUSI MHOTOCIOMHBIX HAHOPa3MEPHBIX CTPYKTYP
Ha OCHOBE HEOPTraHMYECKHX U OPraHUYEeCKUX MOTYIPOBOAHUKOBBIX U JTFOMUHECIICHIITHBIX MaTe-
pHaJIoB.

Komnnexc 00opyioBaHus Ui IPUTOTOBJIEHUS U KOMIIAKTUPOBAHUS IIHUXTHI: JICKTPOHHbIE
AQHAJTUTHMYECKUE BECHI, THAPABINYECKUN mpecc ¢ ycumueM A0 50 T., HeoOXoaumas XuMu4ecKkas
1ocy/1a, MEJIbHULIA IIapoBasi JabopaTopHasl, a TAK)Ke MIIATUHOBBIE TUIJIN.

BriTspkHBIe MIKagBl, BEChl TEXHHUECKUE U aHAIWTHYECKUE, CYUIMIbHBIE MIKa(bl, yIbTpa-
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3BYKOBBI€ BaHHbI, YCTAHOBKH Ul PE3KH, NUTM(OBKU U NOJIUPOBKU KPUCTAIIIOB M CTEKOJL.

Obopyodosanue 0114 ananu3a NPUMeCHO20 cOCMAsa MAmepuaios.

Macc-criektpomeTp ¢ UHAYKTUBHO cBsizaHHOW TuiazMoi NexION 300D (Perkin Elmer) c
CHCTeMaMH BBICOKOYHCTOTO BCKPBITHS MPOO C IOMOIIbI0 MUKPOBOJIHOBOTO U TEPMUYECKOTO aB-
TOKJIABUPOBAHMSI.

BTOpUYHO-NOHHBIE ~ Macc-CHEKTPOMETP €  BpPEMS-IPOJIETHBIM  MacC-aHalIM3aTOPOM
MiniSIMS (MILLBROOK Ltd.)

Obopyoosanue 0151 NpoBedeHUsi CHEKMPATbHBIX UCCIeO08AHUIL:

Crnexrpodoromerp UNICO 2800 (190-1100 um);

HK-®ypre cnekrpomerp Tensor-27 (Bruker GmbH).

Crnekrpodoromerpuyeckuii kommuieke Ocean Optics, B cocTaBe 2 cIEKTPOPOTOMETPOB BU-
JMMOI0 JMana3oHa, paMaHoBcKoro crekrpomerpa (200-2000 cm-1) ¢ Bo30OyxaaroumM u3iyye-
HueMm 785 HM, cnektpomeTpa omamxHero MK nuanazona NIR Quest (700-1750 M), ¢ uHTerpu-
pyoUMMHU chepaMu U ONITOBOJIOKOHHBIMH COEIMHUTEIbHBIMU KaOeIsIMH, CBETOJUOIHBIMH U Jia-
3€pHBIMHM HCTOUYHUKAMU BO30YKJEHUS B nanazoHe 257- 978 um.

Kommnekc ~ obopynoBanust ~ Aiasi  NPOBEACHMS  HCCIEIOBAHUM  CIEKTPaJbHO-
JrOMUHECHeHTHBIX XapakTepucTuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cucremoii ananu3za
KUHETHKH 3aTyXaHUsl JIOMUHECLEHIINN

O6opynoBaHue 1J1s1 UCCIIEOBaHMSI 00PA3I[0B METOAAMH CKaHUPYIOLIEH 3JIEKTPOHHON MHUK-
POCKOIIMH M PEHTreHocnekTpaabHoro Mukpoananmuza — VEGA-3 LUMO (Tesla Inc.) u INCA
Energy 3-D MAX (Oxford Instruments).

Ob6opynoBaHue Ui Uccae0BaHUs 00pa3LoB METOJaMU ONTUYECKONH MUKPOCKOIMH Stereo
Discovery V.12 (Carl Zeiss), ontuueckre MUKpocKoIbl: nossipu3anuonnsie (MUH-8, Tonam P-
111), meramiorpaduueckue, uureppepenunonnsiii MUN-4, nomspuckon IIKC-500, cronuku
®denopona, croimku JlomouHNKOBA; pepakTOMETPHI KUAKOCTHBIE M TE€OJOTHYECKUEe, HaOOPHI
UMMEPCUOHHBIX KUIKOCTEH.

O6opynoBaHue asi HCCeNOBaHUS 00pa3loB PEHTTeHOAU(PAKIMOHHBIMU METOJaMU —
mudpakromerp Equinox 2000 (Inel Corp.).

Obopyoosanue 05 ucciedo8anus MexXaHudeckux, NeKmpuieckux U MazHUmHuIX C80UCME
Mamepuanos:

Hunatomerp boTrBuHKkMHBa (KkBapieBsblit), Mukporsepaomep [IMT-3, depporpad, xapakre-
peorpad, U3MEpHUTEIbLHOE 000PYOBAHUE ISl OLEHKHU JEKTPOPU3UIECKUX XapaKTEPUCTUK Ma-
tepuainos, repaommetp (E6-13), m3mepurens L, C, R uudporoit E7-12,

5.2.2. YueOHO-HarIsAHbIE TOCOOUs

KommuiekTs! makaToB K JEKIIMOHHBIM KypcaM; HaOOphl 00pa3iioB MOHOKPHUCTAIIIIOB, Jia-
3epHBIX MaTepPHaJIOB, MMOJYyPOBOAHUKOB, MUHEPAJIOB; IJaKaThl TUIOBBIX YepTexel 00opynoBa-
Husi. KomnbrorepHas mporpamma no o0y4deHuio o0paboTKe CreKTpalibHbIX U TU(paKTOMETpUYe-
ckux maHHbIX «Origin 8SR», koMmmbloTepHbIe 0a3bl PEHTIC€HOBCKUX AU(PPAKIIMOHHBIX JaHHBIX
kpuctaumaeckux BemectsB PCPDFWIN (Powder Diffraction File). Anp60oMbI peHTreHOTpaMm
HEOPraHMYECKUX MaTepualioB, JIEPUBATOTPAMM CHCTEM C OOpa30BaHMEM TBEPJBIX PAaCTBOPOB,
KPUBBIX MU3MEHEHHs MacChl NMPU HArPEBaHUHM CUCTEM C DPA3JIOKEHHEM KPHCTALIOTHIPATOB U
CJIO’KHBIX COETMHEHHH.

5.2.3. Kommprotepsl, HH(MOPMAIIMOHHO-TEJICKOMMYHHUKAIIMOHHBIE CETH, aIlapaTHO-
pOTrpaMMHBIE U ayAMOBU3YyaJIbHBIE CPE/ICTBA

[IepcoHanbHBIE KOMIBIOTEPBI, YKOMIUIEKTOBaHHbIE mpourpsBaressiMu CD u DVD,
NPUHTEpAMH U TPOTPAMMHBIMHU CPEICTBAMH, HMPOECKTOPHI, SKPAHBI, ayTUTOPUUA CO CTALMOHAP-
HBIMU KOMILIEKCAaMH O0TOOpaxkeHus1 nHpopManuy; HudppoBas kKamepa K ONTHYECKOMY MUKPOCKO-
ny; mudpoBoi Goroanmnapar; KOMUPOBAIBHBIN anmapar; JoKaJlbHas CeTh ¢ BEIX00M B IHTEpHET

5.2.4. TleuaTHble U SIEKTPOHHBIE 00pa30BATEIHHBIC U HH(POPMAIIMOHHBIE PECYPCHI

HNHupopManimoHHO-METOIMUECKHE MaTepHalIbl: yueOHbIe TOCOOUS MO TUCIMIIMHAM BapH-
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aTMBHOM 4acTH MPOrpaMMbl; METOJMUECKUE PEKOMEHIALUH K MPAKTUYECKUM 3aHATUSAM; pa3fa-
TOYHBI MaTepuall K JIEKIMOHHBIM KypcaM; 3JEKTPOHHBIC Y4eOHbIC U3aHUS M0 JAUCHUILTHHAM
BapUaTUBHOMN YacCTH, HAYYHO-TIOMYJISIPHbIE 3JICKTPOHHbIE U3/IaHMSL.

DJeKTpoHHBIE 00pa30BaTeNIbHBIE Pecypchl: KadeapanbHble OHOIMOTEKH 3JIEKTPOHHBIX
U3JJaHUH 110 IUCLUIUIMHAM BapUaTUBHOM YacTH; 3JEKTPOHHBIE MPE3EHTALNHU K pa3/iesiaM JIEeKIIH-
OHHBIX KYPCOB; Y4eOHO-MeToAnuecKue pa3paboTku Kadeapsl B AJIEKTPOHHOM BHJE; yUeOHbBIE
(GWIBMBI K pa3jienaM JTUCHMILUIMH; COOPHUKU TEXHOJOIMUECKUX CXeM, OyKJIEThl U KaTajoru 00o-
PYZOBaHUS; CIPAaBOYHBIC MAaTEpHAbl B MEYaTHOM M 3JIEKTPOHHOM BHJIE IO CTPOCHUIO U CBOM-
CTBaM TYI'OIUIABKMX HEOPIaHWYECKHUX BEILIECTB; MIEKTPOHHAsI KAPTOTEKa [0 PEHTI€HO(Pa30BOMY
aHaJu3y; JIEKTPOHHAsI KapToTeka Mo (a30BbIM JUarpaMMaM COCTOSIHUS TYTOIUIAaBKUX COEIUHE-
HUU.

VYHuBepcurer obecredeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO MPOrpaMMHOI0O
obecrieueHust (COCTaB OMpeneNsaeTcs B padounx MporpaMMax JAUCIHUILUIMH (MOIyJeH) U Imojyie-
KHUT €KEroJHOMY OOHOBIICHHIO.

OO6yuatomumcst odecriedeH JocTyn (yIaleHHbIH JOCTyI), B TOM YMCJE B Clly4ae IpHUMe-
HEHMS AJIEKTPOHHOrO 00yuYeHUsl, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIHH, K COBPEMEH-
HBIM TPO(EeCCHOHANTBHBIM 0a3aM JaHHBIX ¥ WH(GOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB
KOTOPBIX ONpeAesseTcs B padoyux MporpaMMax AUCHUILIUH (MOAYyJIel) U HOJICKUT €KET0THO-
My OOHOBJICHHIO.

5.3. YuyeOHo-MeTOAMYECKOE 00eciedeHHe

Jlis peanu3anuu OCHOBHOW 00pa30BaTeNbHONW MPOrpaMMbl MOJATOTOBKM IO HpOrpaMme
OakanmaBpuara o HampasieHuto 18.03.01 - Xumudeckast TeXHOIOTHS, TPOPHIL - XUMUYECKast
TEXHOJIOTUSI MAaTepUAJIOB U MPUOOPOB 3IIEKTPOHHON TEXHUKU U HAHOZJIEKTPOHUKU HCIIOJIB3YIOT-
csi QoHIbl yuyeOHOH, yueOHO-METOJUYECKOW, Hay4YHOH, MEpPUOAMYECKON Hay4YHO-TEXHUYECKOU
murepatypsl Uapopmannonno-oudanoreunoro nenrpa (MBL)) PXTY um. . U. Menneneesa u
Kadep, y4acTBYIOUIUX B pean3alii IPOrpaMMBl.

Nudpopmannonno-oubnuoreunsiii neHtp PXTY um. JI. . MenneneeBa obecrneunBaer
MH(GOPMALIMOHHYIO TOJIEPKKY peai3allii IPOrpaMMBbl, COJIEHCTBYET MOArOTOBKE BBICOKOKBA-
TU(GUIMPOBAHHBIX  CHEIHMAINCTOB, COBEPIICHCTBOBAHUIO Y4YeOHOro Ipolecca, Hay4HO-
HCCJIEIOBATENBCKON paboThI, CIOCOOCTBYET Pa3BUTHIO MPO(PECCHOHATBHON KYJIbTYpPbI OYyAyLIETO
CIEUAJINCTA.

CtpykTypa u cocTaB OMOIMOTEYHOTO (POHIa COOTBETCTBYET TpeboBanusiM [IpumepHOTro
HOJI0kKeHUs 0 (OpMUPOBAHUU (POHIOB OMOIMOTEKH BBICIIETO YU€OHOTO 3aBEJICHHUS, YTBEPIKICH-
Horo npukazoM Muno6pHayku Poccun ot 27.04.2000 r. Ne 1246. VBL] ynuBepcuteTa obecrie-
YUBaeT OOYYaIOUIMXCS OCHOBHOW y4eOHOHM, yuyeOHO-METOIUYECKOM M Hay4dHOH JHUTepaTypoi,
HEOOXOUMON JJIs peanu3alii U KaueCTBEHHOTO0 OCBOEHHUsI OakallaBpaMu 00pazoBaTEIbHOIO
npoliecca 1Mo BceM AMCUUIUIMHAM, mpakTukaM U [MIA ocHOBHO# 00pa3oBaTeabHON MpOrpaMMbl
NOJTOTOBKK OakanmaBpoB 1o HampasieHnto 18.03.01 — Xwumudeckass TEXHOJIOTHS, TPOPHIH -
XuMHUecKasi TEXHOJIOTHs MaTepHalIOB U IPUOOPOB SIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKH.

O6wem muorootpacneBoro ¢oraa MBI na 01.01.2020 r. coctaBmsier 1 715 452 5k3. us-
JTaHUH.

®oHj yueOHON U yuyeOHO-METOIUYECKON JINTEPAaTypbl YKOMIUIEKTOBAH NEYAaTHBIMHU H3-
JaHUAMU U3 pacyera He MeHee 50 3K3eMIUISIPOB Ka)KJI0r0 U3 M3/IaHUN OCHOBHOM JIUTEPATYpHI,
MEPEYUCIIEHHON B paboyux mporpammax AMCHUUIUIMH (MOIyJiei), IpakTUK, U HEe MeHee 25 K-
3eMIUTSIPOB JIOTIOJIHUTENBHOHN uTepaTypsbl Ha 100 oOyuarommxcs.

@DOoH/ TOMONHUTENBHON JIUTEPaTyphbl BKIOYAET MOMUMO Yy4eOHOW JuTeparypbl oduiu-
aJbHBIE, CIIPABOYHO-OMOIMOrpaduuecKkre, CreluaIn3upoOBaHHbIE OTEYECTBEHHBIE U 3apyOex-
HbI€ TIEPUOJMUECKUE U NHPOPMALIMOHHBIE U3AHHUS.

NudpopmaninoHHO-OMOINOTEUHBIN IIEHTP 00ECIIeYMBAECT CAMOCTOSTENbHYIO paboTy Oaka-
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JaBpOB B YHUTAJBHBIX 3aJIaX, MPEAOCTaBISAS IMIMPOKHHA BBHIOOP JIUTEPATYphl MO aKTyaJIbHBIM
HANpaBJICHUSM, a TaKKe 00ECIeYnBaeT JOCTYI K MpodeccHoHanbHbIM 0a3aM JaHHBIX, HH(OP-
MAaIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiii oOydaromuiicss o0ecniedeH CBOOOIHBIM TOCTYIIOM M3 JIO00M TOYKH, B KOTOPOU
UMeeTCs OCTYI K ceTd MHTepHeT, K 3neKTpoHH0-O0ubanoreunoit cucteme (ObC) YHuBepcure-
Ta, KOTOpPAsi COJACPKHUT Pa3IMYHbIC M3AAHUS MO0 OCHOBHBIM HM3y4aeMbIM TUCHMIUIMHAM U cop-
MHUPOBaHA TI0 COTJIACOBAHMIO C MPaBOOOIaIaTeNIIMI yUeOHOH U y4eOHO-METOINYECKOM JTrTepa-

TYPBL.

Jlnst GoJiee TOJTHOTO M OTIEPATHBHOTO CIIPABOYHO-OMOIHMOrpaguiyeckoro u uHbopmam-
oHHoro obciyxuBanusi B IBL] peanu3zoBana TeXHOIOTHs DIEKTPOHHOM TOCTABKHU.

JIEKTPOHHO-UH(OPMaALMOHHBIE PECYPCHI, HCIIO0Jb3yeMble B 00y4eHHH

Ne ONEeKTPOHHBIN PexBu3uTel norosopa (Homep, Aa- XapakTepucTuka OUOIMOTEYHOTO
pecypc Ta 3aKJII0YEHUs, CPOK ACHCTBUS), doHIa, JOCTYI K KOTOPOMY Ipeso-
ccplika Ha cailt ObC, cymma no- CTaBJISIETCS JOTOBOPOM
rOBOpa, KOJIMYECTBO KJIIOUEH
IIpuHaUIe)KHOCTD - CTOPOHHSA
DNEKTPOHHO- PexBu3uthI orosopa - 000 Komnexkunn: «Xumus» - uza-sa HOT,
OubMoTeUHAs CH- | «M3matenbeTBO «JlaHby, qoroop | «XUMUs» - H31-Ba JlabopaTopust 3HAHHI,
crema (OBC) Ne 33.03-P-2.0-1775/2-10 «Xumus» - n3n-sa «JIAHby», «Xumusan-
«JIAHb» orT 26.09.2019r. KHUTY (Ka3zanckuii HaliMoHaJIbHBIHN Hc-

CymmMma noroBopa — 642 083-68

Cpox neiictBus ¢ «26» cCeHTIOps
2019r. mo «25» certsops 2020r.

Ccruika ga caiit 9bC —
http://e.lanbook.com

KonnuecTBo kitouen - toctyn s
3apEeTrUCTPUPOBAHHBIX I10JIb30Ba-
teneit PXTY ¢ moboro kommbio-
Tepa.

JlonmoTHUTEIBHBIN
Horosop Ne 33.03-P-3.1-
2217/2020 ot 02.03.2020 T.

Cymma norosopa- 30 994-52

Cpok neicTBus

¢ «02» mapra 2020 1.

o «25» centsops 2020 r.

Ccriika Ha caiit ObC —
http://e.lanbook.com

KonnuecTBo kimtoueit - noctyn s
3apETrUCTPUPOBAHHBIX T0JIH30BA-

CJIEI0BATEIILCKUM TEXHOJIOTMYECKUN YHU-
BepcuTeT), «Xumus - nu3a-sa DUU3MAT-
JINT», «udopmaTrkay - u3a-Ba
«JIAHb», «MapopmaTrka-
HanmonanbeHelil OTKpBITHIN Y HUBEPCUTET
«HTYUT», «UHXeHEepHO-TEXHUYECKUE
Hayku'"-u3n-Ba «JIAHby», « Teopetnueckast
MexaHukay-u3a-sa «JIAHby», Oxonomuka
U MEHeKMEeHT»- u3ji-Ba Jlamkos u K., a
TaKXe OTAEJIbHbIEC U3/IaHHS B COOTBET-
cTBHH C J[oroBopom.
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teneit PXTY ¢ m1000ro KoMobio-
Tepa.

OIEKTPOHHO -
OnOIMOTeYHAS CH-
crema HWBI[ PXTY
HM.

[IpuHannexHOCTh — COOCTBEH-
Hasg PXTY.

Ccruika Ha caiit 9bC —
http://lib.muctr.ru/

DJEeKTPOHHBIE BEPCUU YUEOHBIX U HAYY-
HbIX n3nanuil aBTopoB PXTY o Bcem
OOIL.

JI. 1. MenneneeBa

(ma 6aze AUBC Joctyn mis mois3oBaTenei

«pbucy) PXTY c nto60oro koMmproTepa.

WNudpopmanmonno- | [IpuHamIeKHOCTH CTOPOHHSIS. DnexTpoHHas OuOIMOoTeKa HOPMATUBHO-
CIIpaBOYHAs CHCTe- TexHHYecKkux u3ganuii. Comepxut 6osnee
Ma «TEXOKC- PexBusuthl kontpakra — OO0 40000 HaIMOHATBHBIX CTAHJIAPTOB U JIP.
ITEPT» «Hopwmpl, «H®OPMIIPOEKT», xoutpakt | HT/I

npaBuja, CTaHaap-
TEI Poccuny.

Ne 189-2647A/2019
Ot 09.01.2020 .
Cymma norosopa — 601110-00

C «01» suBaps.2020 .
o «31» nexabps 2020 r.

Ccpuika Ha caut ObC —
http://reforma.kodeks.ru/reforma/

KommuecTBo Kimrouet — 5 m-
LIEH3U + JIOKaJIbHBIN JOCTYI C
koMnbroTepos MBI,
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DneKkTpoHHas 6uo-
JTMOTEKa JuccepTa-

[IpuHanIeKHOCTD — CTOPOHHSA
PexBusutsl noropopa — PI'BY

B OB/1 noctynHbl 31€KTPOHHBIE BEPCUU
nucceprauui Poccuiickon I'ocygapcrsen-

it (OBbJ1 PI'b, lorosop Ne 33.03-P-3.1- o i
PT') 917312020 HOI OMOINOTCKH:
Cymma gorosopa - 398 840-00 ¢ 1998 roma — mo cnenmaabHOCTAM: " JKO-
HoMuueckue Hayku", "FOpuanueckue
C «16» mapra 2020 T. nayku", "[lenarornueckue Hayku" u
no «l15» mapra 2021r. "Ilcnxomnornyeckue Hayku";
. ¢ 2004 roza - 1o BCeM CIELUAIBHOCTSM,
Ceputka Ha caiit 9bC — KpOMe MeTUIMHbI ¥ (papMarIiu;
http://diss.rsl.ru/
Komuuectro kmoueii — 10 munen- | € 2007 roxa - mo BceM CreLuanbHOCTSM,
3uil + pacneuyatka B UBLI. BKJIFOYasi pabOThI 110 MeAUITMHE U dapma-
LM,
[IpuHaqIeKHOCTh CTOPOHHSAS,
b1 BUHUTU PAH | PexkBusutsl norosopa- BUHUTU | Kpynneiimas B Poccun 6a3 gaHHbIX 110

PAH
Jorosop Ne 33.03-P-3.1-

2047/2019 ot 25 despans 2020 .

Cymma norosopa - 100 000-00

C «25 » ¢eBpans 2020 r.
o «24 » despains 2021 .

CchlIKa Ha caiiT-
http://www.viniti.ru/

KoanuecTBO KatOUeH — JIOKaIb-
HBIM JOCTYN JIJIA MOJIb30BaTeeH
PXTY B UBIIl PXTY.

€CTECTBEHHbBIM, TOUHBIM U TEXHUUYECKUM
HaykaMm. Bxitouaet marepuansl P2K (Pe-
deparuBHoro xypHana) BUHUTU ¢ 1981
r. O6mmit 066em B/ - 6omee 28 miH. f0-
KYMEHTOB
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Hayuno-
3JIEKTPOHHAs O1O0-
JTMOTeKa
«eLibrary.ruy.

IIpuHaUIeKHOCTE — CTOPOHHSA
PexBu3uThl 1orosopa —

OOO Hayunast snekTpoHHast 6u6-
JINOTEKA,

noroBop Ne 33.03-P-3.1
2087/2019

Cymma norosopa — 1100017-00

C «01» suBaps 2020 1.
o «31» nexabps 2020 r.

CcrUIKa Ha caiT —
http://elibrary.ru

KonungecTBo kitoueit — 1ocTyn
1u1st monb3oBateneit PXTY no ip-
aJpecaMm HEOrpaHUYEH.

Hayunas snexktponHast 6ubianoTexa
eLIBRARY.RU - sto xpynHeiimmii poc-
CHICKMI MHPOPMALIMOHHO-
aHAJIMTHYECKUI TIOpTall B 00JIaCTH HAYKH,
TEXHOJIOTUH, MEULIMHBI 1 00pa3oBaHus,
cozeprKaiuii pedepaTsl 1 HOJTHBIE TEKCTHI
Oosee 29 MIIH HAy4YHBIX CTaTel U IyOIH-
KaI[Hii, B TOM YHCJIC 3JIEKTPOHHBIE BEPCHH
6onee 5600 poccuiickiX Hay4IHO-
TEXHHUUYECKHX JKYPHAIOB

CrnpaBouHo-
IIPaBOBasi CUCTEMA
«KoHcynbTanT+»,

IIpuHaUIeKHOCTE CTOPOHHSS-
HoroBop Ne 174-24735A/2019
or 26.12.2019 1.

CymmMma norosopa - 927 029-80

C «01» suBaps 2020 r.
o «31» nexabps 2020 r.

CcrpUIKa Ha caiiT-
http://www.consultant.ru/

Komnuectso xiroueit — 50 moss-
30BaTEIbCKUX JIMLIEH3UH 110 ip-
ajpecam.

CripaBouHO-TIIpaBOBasi CUCTEMA 110 3aKO-
HoJaTenbCcTBY Poccuiickoit @enepanuu.
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CrnpaBouHo-
IIpaBoBasi CUCTEMa
“I'apant»

IIpuHaUIeKHOCTE CTOPOHHSS
HoroBop Nel66-2352A/2019
ot 23.12.2019 1.

CymmMma moroBopa - 603 949-84

C «01» saBaps 2020 r.
o «31» nexabps 2020 r.

CcrhUIKa Ha CalT —
http://www.garant.ru/

KonnuectBo xiaroueit — 50 nosb-
30BaTEIbCKUX JIMLIEH3UH 110 ip-
aapecam.

l'apant — cnpaBoyHO-TIpaBOBas cCUCTEMA
1o 3akoHoAaTenbcTBY Poccuiickoit dene-
pauun.

DJIEKTPOHHO-
OuOIMOTCYHAS CH-
CTEMA M3aTeNb-
cra "FOPAUT"

[TprHA1IEKHOCTh CTOPOHHSS-
«DJIEKTPOHHOE U3ATEILCTBO
IOPAUT»

Jorosop Ne 33.03-P-3.1-220/2020
ot 16.03.2020 1.

CymmMma morosopa - 324 000-00

C «16» maprta 2020 1.
no «15» mapra 2021 r.

CcrhUIKa Ha CalT —
https://biblio-online.ru/

KonnuecTBo kimtoueit - noctyn st
3apETrUCTPUPOBAHHBIX T10JIH30BA-
teneit PXTY ¢ m000ro KOMIbo-
Tepa.

DJeKTpoHHass OMOJIMOTEKA BKIIIOYAET 00-
nee 5000 HauMeHOBaHUI y4eOHUKOB U
y4eOHBIX MTOCOOMH TI0 BCEM OTPaCIsIM
3HAHWW MJIs BCEX YpPOBHEH mpodeccuo-
HAJILHOTO 00Pa30BaHUs OT BEIYIINX
HAaYYHBIX IIKOJI ¢ COOJII0IeHrEeM TpeboBa-
Huii HOBbIX PI'OCoB.
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10.

DNEKTPOHHO-
6ubnuoreyHas cu-
crema «KoHcynb-
TaHT CTYJICHTa»

IIpuHaUIeKHOCTE CTOPOHHSS-
00O «ITonutexpecype»

Jorosop Ne 33.03-P-3.1-218/2020
Ot «16» mapra 2020 r.

CymmMma norosopa-36 500-00

C «17 » mapra 2020 r.
1o « 16» mapra 2021 r

CchUIKa HA CalT —
http://www.studentlibrary.ru

KonnuecTBo kimtoueit - noctyn s
3apErUCTPUPOBAHHBIX T10JIH30BA-
teaert PXTY ¢ mo00ro KoMIbio-

KowMmrnekt u3manuii, BXOASMUX B 6a3zy
JAHHBIX «DJIEKTPOHHAsI OMOJIMOTEKA TEX-
Huueckoro BY3ay.

11.

Tepa.
OIEeKTPOHHO- ITpuHaAIEXHOCTH CTOPOHHSIS-
oubmuoteynas cu- | OO0 «(3HAHUYM», Komnekuust u3nanuii  yueOHUKOB U

cTeMa
«ZNANIUM.COM
»

HoroBop Ne 4309 36¢ 33.03-P-3.1-
2215/2020
oT «20» mapta 2020 1.

CymmMma norosopa-30 000-00

C « 20» mapra 2020 r.
no «19 » mapra 2021r

CchUIKa Ha CalT —
https://znanium.com/

KonnuecTBo kimtoueit - noctyn st
3apETrUCTPUPOBAHHBIX T10JIH30BA-
teneit PXTY ¢ m000ro KOMIbo-
Tepa.

y4eOHBIX TOCOOHIA 110 Pa3IMIHBIM OTpac-
JISIM 3HAHUH TSI BCeX YpOBHEH mpodec-
CHOHAJIbHOTO 00pa30BaHUS.

Wndopmannonso-
aHAJTUTHYECKAasl CH-
crema Science
Index

[TpuHaIEKHOCTH CTOPOHHSS-
00O «HayuHas snekTpoHHast
Ooubimoreka»

Horosop Ne S10-364/19 33.03-P-
3.1-2103/2019

ot «17»despans 2020 r.

Cymma norosopa-90 000-00
Cpok aeiicTBus

¢ «17» despams 2020 1.
1o «16» ¢espans 2021 r.

JucTtanimoHHas moaiep kKa myoIuKaru-
OHHOM aKTUBHOCTH MPENOIaBATEIEH YHHU-
BEpCHUTETA
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CcrhUIKa Ha CalT —
http://elibrary.ru

KonunuecTBo KIIroUen — JIOKalIb-
HBII IOCTYN JI1 COTPYAHUKOB
NBI]

becrinaTtHble apXuBHBIE KOJUIEKIIUU, TIPUOOpeTeHHbIe MUHOOpHAYKH AJIs BY30B.

Apxus U3narensctBa American Association for the Advancement of Science.ITaker «Science
Classicy» 1880-1996

Apxus NUznarensctBa Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus mznarenscrsa Macturyra dusuku (BeimukoOpuranus). [Taker «Historical Archive 1874-
1999y ¢ mepBOro BEITYCKA KAXKI0T0 KypHaia 1o 1999. 1874-1999

Apxus nznarenscta Nature Publishing Group. ITaker «Naturey» ¢ mepBOro BBIITYCKA IIEPBOTO
goMepa 1o 2010, 1869-2010

Apxus m3marensctBa Oxford University Press. ITaker «Archive Completey ¢ IepBOro BEIITYCKa
KaXI0ro xxypaaia 1o 1995, 1849-1995

Apxus m3narenscrsa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ riepBoro BbIIIycKa
Ka)kzaoro sxypHaia 1mo 1998. 1890-1998

Apxus m3narenscta Tavlor & Francis. Full Online Journal Archives. ¢ mepBoro BBIITYCKa KaX-
Joro sxypHaiia o 1996, 1798-1997

Apxus m3narensctBa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CIJDA) ¢ nepBoro BbINycKa KAKI0ro xxypHaima mo 2011, 1827-2011

Apxus xypHanoB Koposaesckoro xummnueckoro obdmectsa(RSC). 1841-2007

ApXUB KOJUJIEKIIUH XYPHAIOB AMEPUKAHCKOro reodusnyeckoro corosa (AGU), npenocrasiise-
MbIi n3aarenscTBoM Wiley Subscription Services, Inc. 1896-1996

becrnathble odunnagbHble OTKPBITHIE pecypchl IHTepHeT:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6benunsier 6onee 10000 HayyHBIX )KYpPHAJIOB 10 Pa3IMYHbIM OTPACIISIM 3HAHUMN
(okono 2 MUUIMOHOB cTaTeil) n3l34 cTpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/
B 6a3e paszmemnieno 6osee 3000 KHUT MO PA3IUYHBIM OTpAcisM 3HAHUH, NMPETOCTABICH-
HbIX 122 Hay4YHBIMH H31ATEIbCTBAMM.

3. BioMed Central https://www.biomedcentral.com/
ba3za mannpix Bkimouaer Oosee 300 peneH3upyeMbIX KYpHAJIOB [0 OMOMEAUIIMHE, Me-
JMIIMHE U €CTeCTBEHHbIM HaykaM. Bce cTatbu, pa3meleHHble B 6a3e, HAXOIATCS B CBO-
0O0JTHOM JOCTYTIE.

4. DnekTpoHHHBIH pecype arXiv https://arxiv.org/
Kpynneiium OecriaTHbI apXUB  3JIEKTPOHHBIX HAyYHBIX MyOJUKalUN MO pasjaenam
¢u3uKy, MaTeMaTUKH, UHPOPMATUKU, MEXaHHKH, aCTPOHOMUHU U Ouosoruu. Mmeercs
MOAPOOHBIA TEMATHISCKUN KATaJIOT U BO3MOKHOCTh TTOMCKA CTaTeH IO MHOXKECTBY KpH-
TEPUEB.

5. Komnekrwus xypaaaos MDPI AG  http://www.mdpi.com/
MHoroaucuuIuIMHApHBIA TU(PPOBOI U3NATENBCKUIE pecypce, sBiseTcs miaTdopMoit as
peleH3UPYEMbIX HayUHBIX )KYpPHAJIOB OTKPBITOTO nocTyna, uznatomuxcsis MDPI AG (ba-
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http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
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3enb, [Beinapus). M3marenbcTBo BhimyckaeT Oonee 120 pazHooOpa3HBIX IEKTPOHHBIX
YKYPHAJIOB, HAXOASAIIUXCS B OTKPBITOM JIOCTYIIE.
6. M3marenbcTBO ¢ OTKPBITHIM gocTymoM InTech http://www.intechopen.com/
[lepBoe u KpymHeiiee B MUpe U3aTeIbCTBO, Ty OIMKYIOIee KHUTH B OTKPBITOM
noctyne, okoio 2500 HayuHbIx u3nanui. OCHOBHas TeMaTUYECKasi HalpaBJICHHOCTD -
¢u3nvecKkre U TEXHUYECKHE HAyKH, TEXHOJIOTHH, METUIIMHCKUE HAYKH, HAYKHU O )KU3HU.

7. Basa mannbix xumuueckux coeaunenuii ChemSpider http://www.chemspider.com/
ChemSpider — sto GecriatHast Xumudyeckas 0a3a JaHHBIX, MPEIOCTABISIONMIA OBICTPBIH
JOCTYIl K Oosiee yeM 28 MUIUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHON MH(OpMa-
uun. Pecypc nmpunaiexutr KoponeBckoMy Xumuueckomy oouiecTBy BennkoOpuranun
(Royal Society of Chemistry).

8. Komneknus xxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — komexmust )KypHalIoB, B KOTOPBIX ITyOJIMKYIOTCS OTYETHI O HOBBIX HCCIIe-
JIOBaHUSIX B 00JIaCTHU €CTECTBEHHBIX HAyK M MEIULMHBI. Bce XypHanbel pa3meleHsl B
cBoOosiHOM noctyrie (Open Access), BCe CTaThU MPOXOIAT CTPOroe HAyYHOE PEICH3UPO-
BaHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo no natentam u ToBapHbIM 3HakaMm CILIA — USPTO — npenocrasnsier
CBOOO/IHBIN JIOCTYIl K aMEPUKAHCKUM IIaTeHTaM, OIyOJIMKOBaHHBIM ¢ 1976 T. 110
HACTOSIILEE BPEMS.

10.Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[TaTentr! (inb0 mateHTHbIE 3as4BKU) Oosee 50 HAMOHANBHBIX M HECKOJIBKUX MEXJIyHa-
POJHBIX MATEHTHHIX OIOpO, B TOM 4Ymcie mociHble TekcThl mateHToB CIIA, Poccuw,
®paHuuu, SnoHuu u ap.

11.®enepanbHblii UHCTUTYT IIPOMBILIEHHON COOCTBEHHOCTHU (PUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru
Nudopmannonnsie pecypest GUIIC cBoboaHOTO HOCTYyMIA:

-OnexTpoHHble OroseTeHu. M3o0perenus. Ilonesnsie Moaem.

-OTKpBITBIE pEECTPbl POCCUICKUX N300peTeHnH 1 3asBOK Ha U300PETEHHUS.

-Pedepatsl poccuiickux maTeHTHBIX JOKyMEHTOB 3a 1994-2016 rr.

-ITonHbIE TEKCTHI POCCUIICKUX MAaTEHTHBIX TOKYMEHTOB U3 MOCIEIHEr0 0(hULHaIbHOTO
OroJIeTeHs .

5.4. KoHTpO/Ib KaYeCTBA OCBOCHHS NMPOrPaMMbl 0aKajJaBpuaTa.
OueHovHbIE cpeacTBa

KoHTponbs kadecTBa OCBOEHHsI MpOrpaMMbl OakajgaBpuaTa BKIIOYACT B ceOs TEKyIIUi
KOHTPOJIb YCIEBAEMOCTH, MPOMEXYTOUHYIO M UTOTOBYIO (FOCYJapCTBEHHYIO HTOTOBYIO) aTTe-
CTalMIO0 O0YYaIOIIUXCS.

Texymuii KOHTPOJIb yCIIEBAEMOCTH OOECIeUnBaeT OLIEHWBAHUE XOJa OCBOCHHUS IHUCIIH-
IUIMH ¥ TIPOXOXJIEHHUS NMPAaKTHK, MPOMEXYTOUHAs aTTecTalus OOydalolMXCsl — OLIEHUBaHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3yJbTATOB OOYUEHMS MO AUCHMILIUHAM, MPOXOXKIECHUS
IIPAKTHK, BBIITOJIHEHUS HAYUHBIX UCCIIEOBAHNM.

HopmaTtuBHO-MeTOIMUECKOE 00ECIIEUeHUE TEKYIIEro KOHTPOJS YCHEBAaeMOCTH, IpOMe-
xyTouHo arrectauuu u I'MA obyuaromuxcst mo OOII GakanaBpuaTa OCyIIECTBISETCS B COOT-
BercTBUM ¢ PT'OC BO u nOKaJIbHBIMA HOPMAaTUBHBIMU aKTaMH YHUBEPCUTETA.

Texymuii KOHTPOJIb, MPOMEKYTOUHAS ATTECTALUS U ATTECTAlIMIOHHBIE UCTIBITAHUSI UTOTO-
BOM (rocyJapcTBEHHOM NTOrOBOM) arTecTanuu BoityckHUKOB OOII GakanaBpuara

Texymumii KOHTPOJIb U MTPOMEKYTOUHASI ATTECTAIHSI TI0 BCEM BUIAaM Y4eOHOU JesITeIhbHO-
CTH 00y4YaroIuXxcs OCYLIECTBISIETCS B COOTBETCTBUM C TpeOoBaHUAMHM [lon0oKeHus: 0 pedTHHrO-
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BOM CHCTEME OIIEHKHM KadecTBa yueOHO# paboTwl cTtyaeHToB B PXTY um. JI.M. Menneneena,
npuHAToro peumieHueM Yuenoro cosera PXTY um. /I.U. Menaeneesa ot 26.02.2020, npoTokosa
Ne 8, BBegenHoro B aerictBue npukazom pekropa PXTY um. .M. Menneneena ot 20.03.2020 Ne
27 OH.

Texymuit KOHTPOJIb YCIIEBAEMOCTH 00yYaroIMXCcsl 00eCcIeYnBaeT OILIEHKY YPOBHS OCBOE-
HUS TUCLUIUIMH, IPOXO0XKJIEHUS NPaKTUK, BelnonHeHns BKP u npoBoautcs npenonasarenem Ha
T000M M3 BUIOB yueOHbIX 3aHATUH. [lo pe3ynbTaraM TeKylIero KOHTPOJSI YCIIEBAEMOCTH TpU
pa3a B ceMecTp Ul BCEX KypCOB II0 BCEM AMCLMILIMHAM MIPOBOAMUTCS aTTeCcTalys oOydarolux-
csl.

[IpomexxyTouHas aTrTecTalyst IPOBOJUTCS B (hOpMe IK3aMEHOB, 3a4ETOB C OLICHKOH U 3a-
YEeTOB JUIsl BCEX KYpPCOB 10 AMCLUMIIMHAM M MPAKTUKAM, [IPEAyCMOTPEHHBIM yUYE€OHBIM IJIAHOM
HanpasJieHUs NoAroToBKM Kox M HanMeHOBaHUE HallpaBJIEHUs NOATOTOBKU. Pe3ynbraTel caaun
3a4€TOB OLICHUBAIOTCS HA «3a4YTEHO», «HE 3aUYTECHO»; 3a4€TOB C OLEHKOM M DK3aMEHOB — Ha «OT-
JIMYHOY, «XOPOILO0», «YIAOBIETBOPUTEIBHO, KHEYOBIETBOPUTEIIHHO.

[Ipn ocBoenun nHacrosime OOIl GakanaBpuara HM3y4eHHE YacTH JUCLUIUIMH MOXKET
ObITh 3aMEHEHO Ha OHJIAHH-KYypChbl, IPU YCJIOBUHU, YTO B pe3yJIbTaTe OCBOCHMs OHJAiH-Kypca
bopMupyIOTCA TE K€ KOMIETEHIMH (4acTU KOMIETEHLUI), YTO U B paMKaX YKa3aHHBIX JHUCLHU-
winH. OHIalH-KypCe 10JKEeH ObITh BHIOpAH U peajn30BaH B cOOTBeTCTBUM C [lonoxeHueMm o 3a-
YeTe pe3yibTaTOB OCBOEHHUS OTKPBITHIX OHJIAWH-KYpPCOB, PEaIU3yeMbIX 00pa30BaTEIbHBIMU Op-
ranuzauusmu, B PXTY um. J[.1. MenneneeBa, npuHaToro peumesueM YyeHoro cosera PXTY
uM. [I.1. Menpaeneesa ot 27.03.2020, mpoTokosn Ne 9, BBeZIeHHOTO B JIEHCTBHE TIPUKA30M PEKTO-
pa PXTYVY um. JI.1. Menneneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisieTcs B COOTBETCTBUU ¢ TpeboBaHusaMHU [lonoxkeHus o mopsiike mnpose-
JICHUS TOCYIapCTBEHHONW HTOIOBOM aTTecTaluu MO 0Opa3oBaTelbHBIM MPOrpaMMaM BBICHIETO
o0Opa3oBaHusl — Hporpammam OakanaBpuaTa, IporpamMmaM cCIHelHaliTeTa, MporpaMmmaM Maru-
crparypel B PXTVY nMm. JI.M. Menneneesa, npunaroro pemenueMm YdeHoro cosera PXTY um.
H.N. Mengeneesa ot 30.10.2019, npotokon Ne 3, BBeIeHHOTO B JEHWCTBUE MPUKA30M PEKTOpA
PXTY um. JI.1. Menneneena ot 14.11.2019 Ne 646A; [TonoxkeHus 0 BBIMYCKHON KBalU(UKAIIH-
OHHOM paboTe A o0yyaroumxcs o o0pa3zoBaTeNIbHBIM MIPOrpaMMaM BbICIIET0 00pa30oBaHUs —
nporpaMMaM 0OakajaBpuaTa, IporpaMMaM cClielualnuTeTa, mporpaMmam Maructparypsl B PXTY
nM. /I.. Menneneesa, npunaroro pemenneM Ydenoro copeta PXTY um. /[.1. Menneneesa or
30.10.2019, mpotokon Ne 3, BBeieHHOTO B jelicTBUe npuka3zoM pektopa PXTY um. JI.U. MeHn-
neneesa ot 14.11.2019 Ne 646A.

K I'MA nomnyckarotes oOydarolyecs, He UMEIOIINe aKaIeMHUUeCKO 3aJ0JDKEHHOCTH U B
MOJIHOM 00beMe BbInoNHuBIINE yueOHbIH maH no OOII 6akanaBpuata B cootBeTcTBUM ¢ PI'OC
BO no HampasieHnto noarotoBku Kox u HauMeHOBaHUE HaNpaBiIeHUS NOATOTOBKU. i mpoBe-
nenusi ['MIA B yHHBepcuTeTe €XeroaHo (pOpMHUPYIOTCS TOCYJapCTBEHHbIE SK3aMEHAllMOHHbBIE
komuccuu (I'9K) u anemsiunonnsie komuccuu. Tembl BKP orpakator akTyanibHble POOJIEMBI,
CBSA3aHHBIE C HaIpaBlIeHWEM MOATroToBKM Kox M HauMeHOBaHHE HampaBle€HUS MOJITOTOBKH.
YHHUBEpPCUTET YTBEPXkKAAeT MEpeYeHb TeM BBITYCKHBIX KBATM(UKALMOHHBIX paboT, mpejasarae-
MBIX OOyd4aromuMcs (fajiee — mepedeHb TeM), U JIOBOIUT €ro 10 CBEACHHS OO0ydYarolmxcs He
No3HEe 4eM 3a 6 MECSIEB /10 1aThl Hayajla rocy/1apCTBEHHON UTONOBOM aTTECTALlUU.

Tema BKP nepconanbHo 111 KaXK0T0 00yYaromerocst yTBepKIaeTcsi MPUKa3oM PeKTopa
10 YHUBEPCUTETY MEpE HA4aJIOM NPEIAUINIOMHON NMPAKTUKU. JJaHHBIM NIPUKAa30M yTBEPKAAET-
cs Takxke pykoBoautenb BKP. [lepen nauanom Beimonnenus BKP obywarommiics coBMecTHO ¢
PYKOBOJUTENEM COCTABIJIACT MHAUBUAYaJIbHBIN IJIaH NOATOTOBKU M BeImonHeHus BKP, npeny-
CMaTPUBAIOIIUN OYEPEAHOCTh U CPOKH BBIIOJHEHUS OTACIBHBIX YacTei paboThl. TekcT moscHu-
TenbHOU 3anucku BKP mpoBepsieTcss Ha HanmuuuMe HempaBOMEpPHBIX 3auMcTBOBaHuUil. IIpoBepka
OCYUIECTBIISIETCSI B COOTBETCTBUU ¢ [lo0%KEeHNEM O MOpsiiKe MPOBEPKHU BBIMYCKHBIX KBaIU(pUKa-
IIMOHHBIX pabOT M HAYYHBIX JOKJIAJ0B 00 OCHOBHBIX pE3yJIbTaTax MOATOTOBJIEHHBIX HAy4YHO-
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KBATH(UKAIMOHHBIX PaboT (quccepTaruii) Ha 00beM 3aMMCTBOBAHUS M UX Pa3MEIICHUS B dJIEK-
TpoHHO-OMOMMoTeunout cucteme PXTY um. JI.U. MenneneeBa, NpHHITHIM pelICHHEM Y YSHOTO
coera PXTY um. JI.1. Mengneneera ot 30.10.2019, npotokon Ne 3, BBEICHHBIM B JI€MCTBUE
npuka3zoM pexkropa PXTY um. /.M. Menaeneesa ot 14.11.2019 Ne 646A.

3amura BKP npoBoautTcst Ha OoTKpbIThIX 3acenanusix ['OK ¢ ydyacTueM He MeHee NBYX
Tpereii ee cocraBa. ['paduk 3ammrel BKP cocraBnsieTcs mo coriacoBaHuio ¢ 00y4JaronuMucs 1
JIOBOJIMTCSI 10 CBEJCHHS OOydJaroumuxcs He mosaHee, yem 3a 30 mHeid no Hadana padoter ['OK.
Pesynbratel pabotel DK ompenensiorcss OLEHKAMH «OTIMYHO», «XOPOIIO», «YyIOBIETBOPH-
TEIbHO», «HEYJIOBIETBOPUTEIHLHO» U OOBSIBISIIOTCS B TOT K€ JIeHb Hocie o(popmileHus: B ycTa-
HOBJICHHOM TIOPSIIKE MPOTOKOJIOB 3aceqanuii komuccuii. [To okoHuanuu paboTel mpeaceaarenb
I'OK cocraBisieT 0T4ET O MPOCIAHHON padoTe.

Jliis 00yyaromuxcs U3 4ucia HHBAIHUIOB U JIMI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3]10-
poBbsi A npoBoUTCS C y4eTOM OCOOEHHOCTEN MX MCUXO(PU3NYECKOro pa3BUTHUS, UHIIUBUTY-
aJIbHBIX BO3MOXHOCTEN U COCTOSHUS 310POBBSI.

[lepeueHb OLIEHOYHBIX CPEICTB BKJIIOYAIOT: KOHTPOJIbHBIE BOMPOCHI U THIIOBbIE 3a/1aHUS
JUTSL IPaKTHYECKUX 3aHATUN, KOHTPOJIBHBIX padOT, 3a4€TOB U SK3aMEHOB, MPUMEPHYIO TEMATUKY
pedepatoB, KypcoBbIX paboT; uHbIE (HOPMBI KOHTPOJIS, MMO3BOJISIFOIINE OLEHUTh CTENEHb chop-
MHUPOBAHHOCTH KOMIETEeHIMI oOydaromuxcs. OIEHOYHbIE CPECTBA BBIMIOJHEHBI B BUAE OT-
JIEJIbHBIX JOKYMEHTOB, SIBJISIOIIUXCS HEOThemieMoi yacThio ganHoi OOIIL.

lNocynapcTBeHHast HTOroBasi aTTeCTalMs OOYYArOMIETOCs SIBISIETCS 00sI3aTENILHOM U OCy-
IIECTBJISIETCS MOCIE OCBOCHUS MPOrpaMMbl OakajnaBpuara B ojJHOM oObeMme. ['ocynapcTBeHHas
UTOTOBAsl ATTECTAIUs BKIFOYAET MOJATOTOBKY M 3aIIUTYy BBIMYCKHON KBaTU(UKALUMOHHON PabOTHI
(nmpuBoautcs B coorBercTBUU ¢ PI'OC BO).

6 Pagoune nporpaMmbl TUCHMILINH, IpakTuk 1 TUA

PaGouune mporpammel aucuuring, npaktuk U ['MA (nmepedncienne JUCIMILINH, IPAKTUK U
I'MA u3 yueOHoro 1iaHa):
1. MHocTpaHHBIN SI3bIK
Qunocodust
Ucrtopus
®dusnueckast KyJIbTypa U CIIOPT
MaremaTuka
WNndopmaruka
®dusuka
OO0mias 1 HeOpraHU4ecKas XUuMus
Oprannyeckasi XuMus
0. ®usuyeckas XumMus
11. KommongHass XuMus
12. AHanuTHUYecKas XUMHUS U (PU3UKO-XUMUIECKUE METO/IbI aHATN3a
13. UnxenepHas rpaduka
14. TlpuxnagHas MEXaHHUKa
15. DnekTpoTexXHUKa U MPOMBIIIIEHHAS JIEKTPOHUKA
16. be3omnacHOCTh KU3HEIEATETLHOCTH
17. IIponecchl u anmaparbl XAMHUYECKOM TEXHOJIOTUH
18. O06mIast xuMu4ecKasi TEXHOJIOTHUS
19. CucreMs! yIpaBieHUs XUMUKO-TEXHOJIOTHYECKIUMH MPOLIecCaMu
20. KypcoBas paboTa HeOpraHU4eCKOW XHMHH
21. OCHOBBI 5KOHOMHKH U YTIPABIICHUS POU3BOICTBOM

B©OooNOO O AWD
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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.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54,

55.
56.
57.
58.
59.
60.

[IpaBoBeieHNE B TEXHOJIOTHH MaTEPHAIOB M MPUOOPOB AICKTPOHHOW TEXHUKH H
HAHORJIEKTPOHUKHU
Teopusi BepOSTHOCTEM M MaTEMAaTHUYECKas CTATUCTUKA B XMMHYECKOW TEXHOJIOTHH
MaTEepUajIoB U MPUOOPOB IIEKTPOHHON TEXHUKU U HAHOAJICKTPOHHUKHU
JlaGopaTopHbie pabOThI 10 OPraHUISCKON XUMHUH
duzndeckas XUMHUS UAeATLHOTO KprcTamuia. Kpucramnorpadus
[Ipomecchl B razax u B BaKyyMe
DKOJIOrus
dusnueckas JIEKTPOHUKA U AJIEKTPOHHBIEC TPUOOPHI
HaueprarenbHas reomerpust
MarepuanoBeneHue s 2JIEKTPOHHOMN MPOMBIIINICHHOCTH
MopenupoBaHue XUMHKO-TEXHOJIOTMYECKUX MTPOLIECCOB B TEXHOJIOIMH MAaTEPUAIOB U
MPUOOPOB IIEKTPOHHON TEXHUKU U HAHODJIEKTPOHUKH
®dusnueckas XUMHS UaealIbHOro Kpuctaia. Kpucramnoontuka
Teopus pocta KpUCTaIIIOB
JlononHUTENbHBIE TTaBbI (PU3MKH
Jlaboparopuble paboOThI 10 GU3NYECKON XUMUU MAaTEpUAIOB COBPEMEHHOM 3JIEKTPO-
HUKHA
OCHOBBI KBAaHTOBOW XMMHUHU MaTEPHAJIOB JICKTPOHHOU TEXHUKU
Munepanorus
[IpoexTupoBaHue aeTaneii MalIuH U anmnapaToB B TEXHOJIOTHU MAaTEpUAJIOB U MPUOO-
POB 3JIEKTPOHHON TEXHUKU U HAHOZJIEKTPOHUKU
®dusnueckass XUMHUS PEAIbHOTO KpHUCTaJlIa
Opranuueckasi XUMUsl B XUMUYECKOM TEXHOJOTUH MAaTE€pPUaAIOB U HAHOAIEKTPOHUKHU
DIIEKTUBHBIE KyPCHI IO (PU3NYECKON KYIBTYpEe U CIIOPTY
BrruncnuTenbHas MaTeMaTHKa B TEXHOJIOTHH MaTEPUAIOB M MPUOOPOB dIIEKTPOHHOM
TEXHUKH U HAHOAJICKTPOHHUKHU
JuckperHas MaTremMaTHKa
XuMHUYecKasi KHHETHKA TOJIyYSHHUST MAaTEPHAIIOB AJICKTPOHHOU TEXHUKH
duznueckas XUMHUS MaTEPUAIIOB AJIEKTPOHHON TEXHUKU
XuMu4decKasi TEXHOJOTUS TEXHUIECKUX MOHOKPHUCTAIIIIOB
XUMHUEcKasi TEXHOJIOTUS TOHKOIIJIEHOUHBIX T€TEPOCTPYKTYP
XuMu4decKasi TEXHOJIOTHS FOBEITUPHBIX MaTEPHATIOB
OCHOBBI MEHEI)KMEHTA U MAPKETHUHTA
OCHOBBI TEXHUYECKOTO PETYJMPOBAHUS U YIIPABICHUS KAYECTBOM
OO6opyioBaHHEe M OCHOBBI MPOEKTUPOBAHUS MPEAMPHUATUI MO TMPOU3BOACTBY TEXHU-
YECKHX MOHOKPHUCTAILJIOB
O6opynoBaHHe U OCHOBBI MPOCKTUPOBAHUS MPEINPUATHN TIO MIPOU3BOJICTBY TOHKO-
MJICHOYHBIX TETEPOCTPYKTYP
O6opynoBaHre U OCHOBBI IPOEKTUPOBAHUS TPEANPUATHI 110 TPOU3BOJCTBY U 00pa-
0OOTKE IOBEIUPHBIX KPUCTAJIIIOB
Hcnonk3oBanue nuarpamm (ha30BBIX PAaBHOBECUI MpPH CHHTE3E€ MATEPUAIOB dJIEK-
TPOHUKHU U (POTOHUKHU
I'emmoniorus
Mertoap! nccaea0BaHus MAaTEPUAIOB (DOTOHUKH
Meroabl ucciaea0BaHUs MATEPUATIOB AIEKTPOHUKHU
[lepeBo HAYUYHO-TEXHUYECKOM JIUTEPATYPhI
I'paxknanckas 3amura B Ype3BbIYAUHBIX CUTYALHIX
BBeneHne B MaTreMaTUKy
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A Takxe mporpaMmbl NpakTuk, Bkiodas HUP u ['ocygapcTBeHHOM UTOroBOM arTte-
cralnuun
Bxomsamux B OOIIl mo nampaBienunto moarotoBku 18.03.01 Xwumudeckas TEXHOIOTHS,
npoduiib «XuMHUYecKasi TEXHOJIOTHS MAaTEepUajIoB U MPHUOOPOB AIIEKTPOHHONH TEXHUKU U HAHO-
AJICKTPOHUKWY», BHITIOJHEHBI B BUJE OTACIBHBIX JOKYMEHTOB, SIBJISIOIINXCS HEOTHEMJIEMOU 4Ya-
cteio nanHou OOIL.

7 OueHoOYHbIE MATEPHUAJIBI

OI_IeHOLIHLIC MaTepuabl 10 AUCHUIUINHAM, ITPAKTUKAM U T'UA:

RBROoo~NO~wNE

23.

24.
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.

36.

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

WMHOCTpaHHBIN A3BIK

dunocodus

Hcropus

®dusnueckas KyJabTypa U CIOPT

Maremaruka

NudopmaTtuka

®dusuka

OO61as 1 HeopraHuYecKas XUMHUS

Opranuueckasi XUMUs

®dusnueckas XUMUs

Kommongnas xumus

AHanuThyeckas XUMHs U (PU3NKO-XUMUUYECKHE METO/IbI aHAIN3a

WmxenepHas rpaduka

[IpuknagHas MexaHuKa

DNIEKTPOTEXHUKA U TPOMBIIIUICHHAS 3JIEKTPOHUKA

be3onacHOCTb )KU3HEAEATEINBHOCTH

IIpoueccel u anmapaThl XUMUYECKOW TEXHOJIOTHHU

OO6mmas xuMHIecKast TEXHOJIOTHs

Cucrembl ypaBieHUs] XUMUKO-TEXHOJIOTHYECKUMHU MPOIIECCaMu

KypcoBas paboTa no HeopraHu4eckoil XUMHH

OCHOBBI 5KOHOMHKH U YIPABJICHUS TPOU3BOICTBOM

[IpaBoBeneHUE B TEXHOJIOTUM MATEpUATIOB U MPHUOOPOB AIEKTPOHHON TEXHUKH U
HAHORJIEKTPOHUKHU

Teopus BEpOATHOCTEN U MaTeMaTHYECKasi CTATUCTUKA B XUMUYECKON TEXHOJIOTUU
MaTepUajIoB U MPUOOPOB IIEKTPOHHON TEXHUKU U HAHODJICKTPOHHUKHU
JlabopatopHble pabOTHI IO OPraHUYECKOW XUMHH

duzndeckas XUMHUS UeTbHOTO KprcTauia. Kpucramiorpadus

[Ipoueccsl B razax u B BakyyMe

DKOJIOTHSs

duznyeckasi 2IEKTPOHUKA U ANEKTPOHHBIE TPUOOPHI

Haueprarenbnas reomMerpust

MarepuanoBeeHue 11 3JIEKTPOHHON MPOMBIIIEHHOCTH

MopennpoBaHue XUMHUKO-TEXHOJIOTUYECKUX MPOIECCOB B TEXHOJIOTMH MaTepua-
JIOB U TPUOOPOB SNIEKTPOHHON TEXHUKU U HAHORJIEKTPOHHUKHU

®dusnueckas XUMHS UAeaIbHOTO Kpuctaia. Kpucrammoontuka

Teopust pocTa KpUCTAIIIOB

JlomoTHUTETbHBIE TTIaBbI (PU3UKH

JlaGopaTopubie pabOThI MO HU3NIECKONH XUMUU MaTEPHAIOB COBPEMEHHOMN AJICK-
TPOHUKHU

OCHOBBI KBAHTOBOM XMMHUH MaTEPUATIOB JIEKTPOHHON TEXHUKHU
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37.
38.

39.
40.

41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54,

55.
56.
S57.
58.
59.
60.

Munepanorus

[TpoexkTupoBaHue AeTaneil MallMH M anlaparoB B TEXHOJOIMH MaTEpUajIOB U
pUOOPOB AIEKTPOHHON TEXHUKH U HAHODJIEKTPOHUKH

duznyeckas XUMHUs PeaIbHOT0 KpUCTaslia

Oprannyeckas XuMusi B XUMHUYECKOM TEXHOJIOTMM MAaTEPHUAJIOB U HAHOMIEKTPO-
HUKH

OJeKTUBHBIE KyPChI 110 (PU3MUECKON KYJIbTYype U CIIOPTY

BoruncnuTenbHas MaTeMaTuKa B TEXHOJIOTMH MAaTEPUAJIOB U IPUOOPOB 3JIEKTPOH-
HOW TEXHUKHU U HAaHOBJIEKTPOHUKH

JluckpeTHas MaTeMaTHKa

XuMuYeckasi KHHEeTHKa MOJyUYeHUs] MaTepUalioB 3JIEKTPOHHON TEXHUKU
duznyeckas XUMUs MaTEPUAIIOB DJIEKTPOHHOM TEXHUKHU

XUMHUYECKask TEXHOJIOTHsI TEXHUYECKUX MOHOKPHUCTAIIJIOB

XHMHYECKask TEXHOJIOTHUSI TOHKOIJIEHOUHBIX T€TEPOCTPYKTYP

XUMHYECKask TEXHOJIOTHsI FOBEJUPHBIX MaTEPUAIIOB

OCHOBBI MEHEIKMEHTA U MAPKETUHIA

OCHOBBI TEXHUYECKOTO PEryJIMPOBAHUS U YIIPABIECHUS KaYECTBOM

Ob6opynoBaHre U OCHOBBI IIPOCKTUPOBAHUS MPENNPUATHI 110 POU3BOJCTBY TEX-
HAYECKUX MOHOKPHUCTAJJIOB

O06opynoBaHue U OCHOBBI IPOEKTUPOBAHUS NPEANPHUATUNA 110 TPOU3BOACTBY TOH-
KOIUIEHOYHBIX T€TePOCTPYKTYP

OO6opynoBaHHe M OCHOBBI MPOEKTUPOBAHMS HPEANPHUITUN 1O MPOU3BOJACTBY M
00paboTKe I0BEIUPHBIX KPUCTAIIIIOB

Hcnonb3oBanue auarpamm (a3oBbIX PAaBHOBECUH MIPU CHHTE3€ MaTEpPHAJIOB 3JICK-
TPOHUKU U (POTOHUKU

I'emmoutorus

MeTobl ncciie1oBaHUs MaTepuanoB (POTOHUKH

MeTto1bl HCCIe10BaHUS MAaTEPUATIOB MIEKTPOHUKHU

IlepeBoa HAYYHO-TEXHUYECKOM JIUTEPATYPBI

I'paxxnaHckas 3aIIMTa B YpE3BBIYANHBIX CUTYALUAX

BBeneHne B MaTremMaTuKy

A Taxke nmporpammsl 1o npaktukam, Bkmodas HUP u I'ocynapctBeHHO# utoro-
BOM aTTecTaIn

Bxosmux B OOII no Hanpasnenuto noarotoBku 18.03.01 Xumuueckas TeXHOJIOTHSL, TPOPHUIH
«XuMHUYecKas TEXHOJIOTHsS MaTepuaioB U MPUOOPOB AIEKTPOHHON TEXHHUKH U HAaHODJIEKTPOHHU-
KW», BBIIIOJIHEHBI B BUJIE OT/AEIbHBIX JOKYMEHTOB, SIBIISIOIINUXCS HEOTHEMIIEMON YacThIO TaHHON

OOIL

8 Meroanyeckne MaTepuaJibl MO JUCHUILINHAM, IpakTuKam u THA

MeTtonudeckue MaTepuaibl Mo JUCIHUILTHHAM, ipakTikaMm U [ A (nmepedeHp TUCIUTUIINH
13 y4eOHOrO IJ1aHa):

NG~ WONE

HHOoCcTpaHHBIN S3bIK

dunocodus

Hcropus

®dusnueckas KyJabTypa U CIOPT
Maremaruka

NudopmaTtuka

®dusuka

OO61as 1 HeopraHuYecKas XUMHUS
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9.

10.
11.
12.
13.
14.
15.
16.
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.

Opranuueckas XuMHs

dusnyeckas XuMus

Konmounuas xumus

AHanuTHYecKas XUMHUS U (PU3UKO-XUMUIECKIE METO/IbI aHATTN3a

NmxenepHas rpaduka

IIpuknagHas MexaHuka

DJIEKTPOTEXHUKA U IPOMBIIUICHHAS 3JIEKTPOHUKA

be3onacHOCTb JKU3HEAEATENBHOCTH

IIpoueccsl u anmnapaTbl XMMUYECKOW TEXHOJIOTUH

OO011ast XuMHYeCcKasi TEXHOJIOTUs

CucreMbl ynpaBiieHUs! XUMUKO-TEXHOJIOIMYECKUMHU IIPOLIECCaMu

KypcoBast pabota o HeopraHu4ecKoi XuMUu

OCHOBBI ’KOHOMUKH U YTIPABJIEHUSI IPOU3BOJICTBOM

[TpaBoBeieHUE B TEXHOJIOTUU MAaTEPUATIOB M MPHUOOPOB 3IEKTPOHHOW TEXHUKHU U
HaHO3JIEKTPOHUKH

Teopus BepOATHOCTEH U MaTEMATHUYECKAsi CTATUCTUKA B XMMUYECKON TEXHOJIOTHH
MaTepHaIoB U MPUOOPOB ANEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKU
JlaGopaTopHbie pabOThI [0 OPraHUYECKOH XUMHUH

®uznyeckas XUMuUs ueanbHoro kpucramia. Kpucramiorpadus

ITpoueccel B razax U B BaKyyMe

DKOJIOTHS

dusnueckas 3JIEKTPOHUKA U DJIEKTPOHHbIE TPUOOPHI

HaueprarenbHas reomeTpus

MarepuanoBeeHue A JIEKTPOHHON POMBIIUIEHHOCTH

MonenrpoBanue XMMHKO-TEXHOJIOTMUECKHUX IMPOLIECCOB B TEXHOJIOTMU MaTepua-
JIOB ¥ IPHOOPOB 3IEKTPOHHON TEXHUKU M HAHOAJIEKTPOHUKHU

duznyeckas XUMHUs UeanbHOro kpucramia. Kpucramioontuka

Teopus pocTta KpUCTaJIIOB

JlononHuTeNbHBIE TTaBbI PU3UKU

JlaGopaTopHblie paboThI 10 (PU3MUECKON XMMUU MAaTEpPHUaIOB COBPEMEHHOM 3JIeK-
TPOHHUKHU

OCHOBBI KBAHTOBOW XMMUU MaTE€PHUAJIOB 3JIEKTPOHHOU TEXHUKU

Munepanorus

[IpoekTupoBaHue aetaseil MalllMH W annapaToB B TEXHOJOTMU MaTEpPHAIOB U
pUOOPOB IEKTPOHHON TEXHUKU U HAHOAJIEKTPOHUKHU

®dusnueckass XMMHUS peaJibHOT0 KpHUcTaslia

Opranuyeckass XuMusi B XUMUYECKOM TEXHOJIOIMH MaTEpUajOB U HAHOAJIEKTPO-
HUKH

DNEeKTUBHBIE KYPCHI IO (PU3NUECKON KyJIbTYype U CIIOPTY

BreruncnutenbHas MaTeMaTuKa B TEXHOJIOTMH MAaTepPHANIOB U MPUOOPOB IEKTPOH-
HOM TEXHUKHU ¥ HAHODJIEKTPOHUKH

JuckperHas MaTremMaTHKa

XuMHYecKasi KHHETHKa MOJyYeHUs] MaTepHalioB JIEKTPOHHON TEXHUKU
®dusnueckass XMMHUS MaTEPUAIIOB 3JIEKTPOHHOU TEXHUKU

XuMHYecKasi TEXHOJIOTHUS TEXHUYECKUX MOHOKPHCTAIIOB

XUMHYECKask TEXHOJIOTHUS TOHKOIJIEHOUHBIX T€TEPOCTPYKTYP

XUMHYECKasi TEXHOJIOTHsI FOBEJTUPHBIX MaTEPUAIIOB

OCHOBBI MEHEPKMEHTA U MAPKETHUHTA

OCHOBBI TEXHHUUYECKOT'O PEryJINPOBAHUS U YIPABJICHUS KAYECTBOM
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51. O6opymoBaHHE U OCHOBBI MPOEKTUPOBAHUS MPEANPHUITHI 11O TPOU3BOACTBY TEX-
HUYECKUX MOHOKPHCTAIIJIOB

52. O6opyI0BaHNE M OCHOBBI MTPOCKTUPOBAHUS MPEIMPUATHN IO TPOU3BOACTBY TOH-
KOIUICHOYHBIX TETEPOCTPYKTYP

53. O6opyoBaHWE M OCHOBBI MPOCKTUPOBAHUS MPEANPUATHA IO MPOU3BOJCTBY H
00paboTKe I0BEIUPHBIX KPUCTAIIIOB

54. Ucnonp3oBaHue aquarpamm (pa3oBbIX paBHOBECHH MPHU CUHTE3€ MAaTEPHUAJIOB dJIEK-
TPOHHUKH U (POTOHHUKH

55. 'emmornorus

56. MeTo/p1 McCieIOBaHUS MaTepUaAIOB (DOTOHUKH

57. MeTo/ipl ncciieI0BaHUSI MAaTEPUAJIOB AJIEKTPOHUKHU

58. [lepeBoa HAYYHO-TEXHUYECKOU TUTEPATYPBI

59. I'pakmaHCcKas 3amyTa B YPE3BBIYAMHBIX CUTYAIUIX

60. BBenenue B MaTeMaTuKy
A Taxxe nporpaMmsl 1o npaktukam, Bkiarouas HP u ['ocynapcTBeHHON HTOrO-
BOU aTTeCcTalluu

Bxomsmux B OOII no Hanpasnenuto noaroroBku 18.03.01 Xumuueckass TeXHOIOTHs, TPOPHUITH
«XUMHYECKasi TEXHOJIOTHSI MaTepUaJIoB U IPUOOPOB 3JIEKTPOHHON TEXHUKU U HAHOIJIEKTPOHU-

KW», BBIIIOJIHCHBI B BUAC OTACIIBHBIX JOKYMCHTOB, ABJIAIOIIUXCA HEOTHEMJIEMON YacThIO JAaHHOMU
OOIL

9. PaGouasi nporpamMma BOCIIMTAHUSA

PabGouas mporpamma BocmuTanus, Bxojasmas B OOIl mo HampaBieHHIO MOATOTOBKH
18.03.01 Xumudeckasi TEXHOJIOTHA, TPOPIIh « XUMHUECKash TEXHOJIOTUS MaTEPUAIOB U MPUOO-
POB DJIEKTPOHHON TEXHUKH M HAHOAJIEKTPOHHUKW», BBHIIIOJHEHA B BHJIE OTAEIHHOTO JOKYMEHTA,
SIBIISIFOIIETOCSI HEOTHhEMIIEMON YacThio JanHoit OOTI.

10. KanenpapHblii IVIaH BOCIIMTATEIbLHOH PadoThI
Kanennaphelii mnan BocnutarenbHoU pabotel, Bxoasmuil B OOII no HanpaBieHUo 1moj-
rotoBkH 18.03.01 Xumuyeckast TEXHOIOTHS, TPOPIITH «XUMUYECKass TEXHOJIOTUS MAaTePHAJIOB U

npuOOPOB SIEKTPOHHOW TEXHUKH W HAHODJIEKTPOHUKHY, BBIIIOJNHEH B BHJE OTACIHHOTO JOKY-
MEHTa, SABJISIONIECrocs HeoThemaeMol yacThio ganaor OOII.
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Mampuya KomnemeHnyuii N0 HANPABIEHUIO NOO20MOBKU 0AKAIA8PO8
18.03.01. Xumuveckasi TeXHOJIOTUsI, NPOPUIb NOATOTOBKH «XUMHUYECKAS TEXHOJIOTHS MATEPHAJIOB M IPHUOOPOB 3JIEKTPOHHOM TEXHUKH
U HAHODJIEKTPOHUKW»

[Tpunoxenust

Komnereniun OOIIeKy I TYpPHBIC Obmenpogec- [Ipodeccuonanbubie
KOMIIETEHIUH CHOHAIBHDBIC KOMIIETEHIUN
KOMIIETEHIIUU
iRk AR M M R R R A SR TR
B EEEEEEEEEEEEEEEEEEEREEEEE
HaumeHoBanue quCHUILUIMHBI
b1.b.1 MHOCTpaHHBIN A3BIK +
b1.5.2 ®dunocodus + +
b1.5.3 UcTtopus +
b1.b.4 ®u3ndeckas KyibTypa U CIIOpT + |+
b1.b.5 Maremaruka +
b1.5.6 Mnpopmaruka + |+
b1.b.7 ®usnka + |+
" b1.5.8 Obmas n HeopraHudecKast XUMUS + +
S b1.5.9 Opranuueckast XuMust + + |+ |+
E b1.5.10 ®usnueckas XuMus + |+ |+
g 51.5.11 KonnounaHas XuMus + |+ |+
§ b1.5.12 Aranutrdeckas XuMus 1 QU3UKO-XUMHAYECKHUE + +
) METO/bl AHAJIN3A
b1.5.13 Umxenepnas rpaduka + +
b1.5.14 IlpuknanHas MexaHHKa + |+
b1.5.15 DirekTpoTeXHUKA W IPOMBITTUICHHAS 3JICKTPO- +l+ + +
HIKa
b1.5.16 bezonacHOCTb KU3HEAEATEILHOCTH + + + +
b1.5.17 IIpoueccs! u anmapaTsl XUMHUYECKOH TEXHOJIO- +l+ls
UK
51.5.18 O0mas xumMuueckas TEXHOIOTUS + |+
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Kommerennun

HanmenoBanme JUCHUITIIMHBI

OO01eKyaIbTypHBIE

KOMIICTCHIIU

O6menpodec-
CHOHAJIbHBIC
KOMIICTCHITHH

[Ipodeccruonanbubie
KOMIIETEHIH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9

||

OIIK-1
oIl
oIl
OIIK
OIl
OIIK-6

IK-1

[TK-2

I1K-3

I1K-4

I1K-5
[1K-6
[1K-7
I1K-8
IK-9
I1K-10
I1K-11
I1K-16

I1K-17

I1K-18

I1K-19

I1K-20

bazoBas
4acTh

b1.5.19 Cucrems! ynpaBieHHS XHMHKO-
TeXHOJIOTHYECKHUMHU NTPOLIECCaMt

=+

b1.5.20 KypcoBas pabota 1o HeOpraHU4eCKOW XUMHUH

BapuatuBHas 4acThb
O0s3aTenbHbIE TUCIATLIAHBI

51.B.01 OcHOBBI 5KOHOMHKH ¥ YIIPABJICHHSI IIPOU3BO/I-
CTBOM

51.B.02 [IpaBoBeneHne B TEXHOJIOTHH MaTEPUAIIOB H
NpUOOPOB IEKTPOHHOHN TEXHUKU M HAHODJIEKTPOHUKHU

b51.B.03 Dkonorus

51.B.04 Teopus BeposTHOCTEH 1 MaTeMaTHUYECKasl CTa-
TUCTHKA B XMMHUYECKOH TEXHOJIOTUU MATEPHUAIIOB U
MprOOPOB IIEKTPOHHON TEXHUKH W HAHOIIEKTPOHUKH

51.B.05 MarepuasnoBeieH!E Uil SJICKTPOHHOM MPo-
MBIIUICHHOCTH

b1.B.06 HauepraTensHas reoMeTpust

B51.B.07 OcHOBBI KBAaHTOBOW XUMHH MaTEpPHAIOB 3JICK-
TPOHHOW TEXHUKH

b51.B.08 JlaboparopHbie pabOThI 10 OPraHUUECKOM XH-
MU

b51.B.09 ®usnyeckas Xumust HACAITBHOTO KPUCTAILIA.
Kpucramiorpadus

b1.B.10 Musnepanoru

b1.B.11 ®usnueckas XUMHUs UACATBHOTO KPUCTAJLIA.
Kpucramioontrka

b1.B.12 ®usnyeckas XuMUs pealbHOTO KpUCTaIa

+
+
+ + |+ +

b1.B.13 IIponecchl B razax v B BakyyMme

b1.B.14 dusnueckas 31EKTPOHUKA U JIEKTPOHHbBIE
npuOOopHI
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Kommerennun

HanmenoBanme JUCHUITIINHBI

OO01eKyIbTypHBIE

KOMIICTCHIIU

O6menpodec-
CHOHAJIbHBIC
KOMIICTCHITHH

[Ipodeccruonanbubie
KOMIIETEHIH

OK-1

OK-2

OK-3

OK-4
OK-5

OK-6

OK-7

OK-8

OK-9

DIRAN

OIIK-1
OIl
OIl
OIIK
OIl
OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
[1K-6
[1K-7
I1K-8
I1K-9
I1K-10
IK-11
I1K-16

MK-17

I1K-18

I1K-19

I1K-20

BapuaTtusHas yacTh

O0s3aTeNbHbIE TUCIATIIIAHBL

b1.B.15 MoaenupoBaHue XUMHKO-TEXHOJIOTUUECKUX
MPOIIECCOB B TEXHOJIOTUN MaTEPHUAJIOB U IPUOOPOB
PIEKTPOHHON TEXHUKH M HAHODJICKTPOHUKH

b1.B.16 JlabopaTopHbie pabOTHI 110 (HU3HIESCKON XUMUH
MaTepUAIOB COBPEMEHHOM 3JICKTPOHUKHU

b1.B.17 Oprannueckast XuMusi B XUMHUYECKON TEXHOIO-
MM MaTEepPHUAIOB U HAHODJIEKTPOHUKHU

b1.B.18 JlomonanTENbHBIE TIIaBHl PU3UKH

b1.B.19 IIpoexTupoBanue aeTanei MalluH U anmnapaToB
B TEXHOJIOTUH MaTEPHUAIIOB M TIPUOOPOB IIICKTPOHHOM
TeXHUKH U HAHORJIEKTPOHUKHU

51.B.20 DnexktuBHBIE KYpChI 110 (PU3NUECKON KYJIBTYpe
U CIIOPTY

JuciumirHb 110 BEIOOPY

b51.B./IB.01. BerauciurensHas MaTeMaTHKa B TEXHOJIO-
CUM MaTEPUaJIOB U MPUOOPOB AICKTPOHHOM TEXHUKH U
HAHOBJICKTPOHUKH / JIUCKpEeTHAs] MATEMATHKA

b1.B.JIB.02. XuMmuueckass KWHETHKA TTOJIyYeHUSI MaTe-
[PHAJIOB DIIEKTPOHHOM TexHUKH / DU3nUecKas XuMus
MaTepUAJIOB 3JIEKTPOHHON TEXHUKU

51.B.JIB.03. Teopust pocra kpuctamios / Kpucrammo-
hm3mka

b51.B.JIB.04. O6opynoBaHue U OCHOBBI TPOSKTUPOBA-
HUS PEANPUATHH [0 TPOU3BOJACTBY TEXHUUECKUX MO-
HOKpHCTauIoB / OO0OpyIOBaHUE U OCHOBBI IPOEKTHPO-
BaHWS NPEANPHUATHI 10 IPOU3BOICTBY TOHKOIICHOY-
HBIX reTepocTpykTyp / OOOpyaOBaHUE U OCHOBBI IIPO-
€KTHPOBaHUS MPEANPHUATHH 110 IPOU3BOICTBY U 00pa-

00TKE I0BETMPHBIX KPUCTAJIOB
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Komnerenuuun

HaunmenoBanue JUCHUITIINHBI

OO01eKyaIbTypHBIE
KOMIIETEHIH

O6menpodec-
CHOHAJIbHBIC
KOMIICTCHITHH

[Ipodeccruonanbubie
KOMIIETEHIH

OK-1

OK-2
OK-3
OK-4
OK-5
OK-6
OK-7
OK-8

OK-9

SRR

OIIK-1
OIl
OIl
OIIK
OIl
OIIK-6

IK-1

I1K-2

I1K-3

I1K-4

I1K-5
[1K-6
[1K-7
I1K-8
I1K-9
I1K-10
IK-11
I1K-16

MK-17

I1K-18

I1K-19

I1K-20

BapuartupHas yactb
JuCIUIUITMHEL TIO BEIOOPY

b1.B./IB.05. OcHOBBI MEHEIKMEHTA U MapKeTHHTa /
(OCHOBBI TEXHUYIECKOTO PETYJIMPOBAHUS M YIIPABICHHS
KaueCTBOM

+
+

+

51.B.JIB.06. Metosp! uccnienoBaHus MaTepraioB (GoTo-
HYKY / MeTOIbI MCCIIEIOBAHMUS MATEPHAIIOB STIEKTPOHUKH

b1.B.JIB.07. Xumudeckas TEXHOJIOTHS TEXHUYSCKHUX
MOHOKPHUCTAJIJIOB / XuMH4ecKast TEXHOJIOIUS TOHKO-
[UICHOYHBIX TeTePOCTPYKTYP / XuMUUecKast TeXHOIOTHS
IOBEJIMPHBIX MATEPHAIIOB

b1.B./1B.08. Ucnonb3oBanue auarpaMm ($pa3oBbIX paB-
HOBECHUil IPU CHHTE3¢ MATEPUAIIOB JICKTPOHUKH U (O-
ronuku / I'emmonorus

IIpakTuku

b52.B.01.(Y) Y4eOnas mpakTuka: mpakTHKA IO MOJTy4de-
HUIO [TEPBUYHBIX MPO(HECCHOHATIBHBIX YMEHUN U HABBHI-
KOB, B TOM YHCJIE IEPBUYHBIX YMEHUH M HABBIKOB
HAaY4YHO-HCCIICIOBATEIbCKON ACATEILHOCTH

b52.B.02.(H) IIponsBoacTBeHHAS MTPAKTHKA: HAYYIHO-
HCcCleIoBaTeIbCcKas pabora

52.B.03.(IT) [Tpon3BoacTBEHHAS MMPAKTUKA: MPAKTHKA
0 MOJTyYEHUIO MPO(PECCUOHATLHBIX YMEHHIA U OITBITA
npodecCHOHATLHOMN IS TETbHOCTH

52.B.04.(I1x) [Ipennummomaas

I'MA

b3.5.01. 3amuTa BEITyCKHOM KBaTH(QUKALMOHHON pa-
0OTBI, BKIIIOYAs HOATOTOBKY K NPOLEAYPE 3aILUTHI 1
OpOLEYPY 3aLHUTHI

dakynbra-
TUBBI

OT/I.B.01. I'paxxpanckas 3amuTa B Ype3BbIUAHHBIX CH-
Tyanusx

OTJ.B.02. TlepeBoa HAYYHO-TEXHUUECKOU JTUTEPATYPbI

DTJ1.B.03. BBenenue B MaTeMaTHKY
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